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FOREWARD

This final report, prepared by Itek Corporation, Lexington,
Massachusetts under contract No. T2997 to Bendix Aerospace Systems
Division, Ann Arbor, Michigan, covers work performed from May 3,
1974 to August 30, 1974 under the direction of Bendix Aerospace. The
Bendix project manager was Mr. John M. Brueger and the thermal
engineer was Mr. Eric Granholm.

The following Itek personnel were the primary contributors to the
work summarized in the report:

Project Manager M. Kahan
Lead Optical Engineer R. Byrd
Lead Optical Analysist M. Rimmer
Polarization Computations J. Meiron

The report documents the performance as well as the sensitivity
of an uncoated LAGEOS cube-corner retroreflector under a number of
different thermal and manufacturing conditions for use in comparison
with Bendix test data. Conclusions and recommendations for possible
future work are also provided.
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ABSTRACT/SUMMARY

The purpose of this Itek Corporation LAGEOS Contract was to analytically
demonstrate the quality of a retro-reflected laser signal's far field diffraction
pattern. This information would be one of several inputs which would be usea by
Bendix Aerospace, NASA and SAO in configuring a Laser Geodynamic Satelliteto
accurately establish the physical motions and distortions of the solid earth. The
overall effort was conducted as a part of the Earth and Ocean Physics Application
Program (EOPAP).

The main tasks performed by Itek involved the modelling, over field angle,
of an individual suprasil cube-corner having potential manufacturing variations
(e.g. surface quality and angular anomalies) and environmental loadings. The far
field characteristics included polarization effects and treated both far field
patterns and encircled energy data. Thus, the energy in the 3 2-42/ zadian annular
region was tabulated as an indicator of performance sensitivity as this was roughly
the region where comparable Bendix Aerospace test data was taken.

The results are provided rather succinctly in appendix C in viewgraph form.
Given no reflection or absorptionlossesa 1.5 arc-sec cube returned 21.6% of the
incident energy on-axis and 10.8% at -150 off-axis in the annulusof interest.
The retroreflector's encircled energy data was relatively insensitive to irregular
dihedral angle errors and surface quality effects. However, up to 6.8% changes in
annular energy (e.g. 22% to 14%) were noted when all dihedral angles were simultaneously
offset in the same direction by 0.5 arc-sec. The 3-D temperature profile analyzed

changed the annular return only about 1%. Finally, the axial thermal gradients were
found to conpensate the radial gradients-the individual gradient types having
fairly high sensitivity. In no case which was analyzed to simulate actual cube
performance (as opposed to pure sensitivity determinations) did the annular return
drop to 50% of that of the nominal cube--the criterion supplied us to 4ssess degradation
severity.

Future work suggested includes a more detailed comparison of the differences

between various theoretical and experimental results for the specific cube geometries

and test configurations of interest. This might help to further optimize the cubes.
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Also, an additional treatment of field angle/polarization inputs may prove

desireable. Eventually, an evaluation of performance at shorter wavelengths and

of cube-corner arrays could be provided.
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INTRODUCTION

This report is submitted by Itek Corporation's Optical Systems Division in
accordance with the requirement of contract T2997 to furnish a detailed analysis
of a fused silica cube-corner retroreflector. This analysis has included the
effects of manufacturing errors and temperature variations, which may affect the
performance of the cube-corner retroreflector.

Figure 1 illustrates the process used in the cube-corner performance study.
A perfect cube corner (900 angles) was analyzed to confirm computer modeling. A
specified +1.5 d~c wedge on each dihedral angle was then modelled and its effect
noted. The effect of manufacturing error and the effects of manufacturing error
combined with various temperature profiles were then examined. Also' analyzed were
the effects of a non uniform wedge angle with manufacturing error and with a
manufacturing/temperature profile combination.

Each portion of this study is presented in detail in the body of this report
to illustrate the performance of the cube corner retrofeflector.

POWCEDURE

The retrodirective nature of the cube-corner reflector is well known. Each
ray incident on the front face of a perfect reflector, is consecutively reflected
by the three reflecting surfaces and leaves the reflector in a direction parallel
to the incoming ray at a point diametrically opposite to its point of entry. The
order in which the rays are reflected from the surfaces affects their polarization
properties. Hence, a plane wave of given polarization incident on a perfect cube-
corner, emerges as a multi component collimated beam of different polarizations
(and amplitudes). For normal incidence, each of these beams originates at one of
the sections bounded by the cube edges, their images in the reflecting surfaces
and the margin of the aperture (see Figure 2).

In order to trace rays through a cube corner and compute the polarization
changes the cube was modelled by means of three tilted plane surfaces., The
different sequences of reflection in the reflector are achieved by varying the
tilts of the three tilted plane surfaces. Each permutation allows only the beam
of one particular sextant to emerge from the exit pupil of the system since rays
outside the particular segment intersect one or more of the surfaces beyond the
corner edges and are rejected by Itek's proprietory ray trace program (see Figure 1).

The sectors with their respective amplitudes and phases are then combined into

Q-6



FIGURE 1
CUBE CORNER

PROCESS FLOW CHART

Define Required Output Finalize Confirm TechniquesFormat for Parameters of Analysis Techniques for Non-90 OtInterest, Cube Geometry, 
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Design Model Gradients and Nom/Mfgd Evaluation of Nominal & PerturbedReview, Models Cube to Allow Tracing over 2 Point Spread Function Intensityand Methods Field Angles Distribution for each orthogonal
polarization

Add the two Orthogonal Evaluate the Point Spread
Polarizations' Intensity Function Intensity Distribution
Distributions by In- and Encircled Energy for the
coherent Addition Total Cube with spline inter-

polation for increased accuracy



TO

321 312

1 1 /

231 132

3 213 123

(a) INPUT (b) OUTPUT

FIGURE 2

a. Front view of cube corner retroreflector with circular front
face. Reflecting surfaces are labelled 1-3.

b. Sextants showing the sequence of reflections of the beam falling
on the reflecting faces. Thus 132 indicates that light
reflected by the surfaces in sequence 1, 3, and 2 will exit in
the sextant noted.
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one wavefront for each of the polarization components. The amplitudes and phases
of the various sextants for a TIR cube-corner made of fused silica (A= 6328A, n = 1.457)
are shown in Table 1 for both on axia and -15* off axis. The light was assumed tobe plane polarized in the meridional plane (i.e. parallel to the real edge between
surface 1 and surface 2 of Figure 2).

POLARIZATION EFFECTS

The procedure used to compute the polarization effects was to follow rays through
the reflector, and to determine the amplitude and phase changes between orthogonal
polarizations caused by total internal reflection. It was found that the amplitude
and phase, or equivalently the complex amplitudes, have different values for
different sextants.

It was assumed that the incident light was monochromatic and linearly
polarized. A set of axes for the resolution of the electromagnetic vector E is
shown in Figure 3 .

The orthogonal sets of unit vectors s r and 's'r are right handed, with
r and r the unit vectors in the ray direction, s and s' perpendicular to the plane
of incidence and £, y in that plane. The vector E can then be represented byits two complex components E and E in the s and p directions*, eg.

E = E a + E (1)

If n is the unit vector of the normal to the optical surface, s and E caA be
determined from:

s r x n/sin a ( )

£=sxr

where sin ct = - (r.n)2  and a is the angle of ,incidece.

* eg. the "P" and "Q", respectively, of Table 1.

Q-9
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TABLE 1

AMPLITUDE AND PHASE * OF ORTHOGONAL (P AND Q)

VECTORS EXITING FROM CUBE-CORNER RETROREFLECTOR

Reflection Amplitude-P Phase-P Amplitude-Q Phase-Q
Order (radians) (radians)

INPUT O. O. 1.0 0.0

123 .76 -1.63 .66 2.78
132 .27 :0.31 .96 -1.83
312 .76 -2.48 .66 2.78
321 .76 +0.90 .66 2.78
231 .27 42.83 .96 -1.83
213 .76 1.52 .66 2.78

POLARIZATION -150 OFF AXIS

Reflection Amplitude-P Phase-P Amplitude-Q Phase-Q
Order (radians) (radians)

INPUT 0. 0. 1.0 0.

123 0.88 1.70 .48 2.99
132 0.20 - .17 .92 1.91
312 0.88 -2.04 .48 2.99
321 0.88 1.10 .48 2.99
231 0.20 -3.31 .92 1.91
213 0.98 -1.45 .48 2.99

* A negative sign in phase indicates a leading wavefront.

Q-10
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At each reflecting surfacek the respective unit vectors sk and =k are
determined and the new complex components Esk and E in these directions found
from

(EE
sk Ek) EC(s (3)

where C is the transformation matrix

Polarization phase shifts introduced by the total internal reflection can
now be computed using well-known formulas of electromagnetic theory:

Esk E sk n cos a- iVn sin (5)

n cos a + i n sin a-1

Cos ac - inVn sin - 1
E pk = Epk cos a + in sin a

where n is the refractive index of the corner-cube material. Since the complex
coefficients of reflectance are of the form e-21~ we find that IE' skI E ski

and E'pk - IEpkl ie., for each component only the phase is changed but not the
amplitude.

Following reflection the unit vector k remains unchanged, however, the new
Pk vector becomes

The emergent light is ultimately referred to the set of axes -a and P1 of

the ray incident on the front surface of the cube-corner reflector, and the combined

polarization effect of the three total internal reflections is thus obtained.
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EXPECTED DIFFRACTION PATTERNS

To confirm the validity of the Itek program the diffraction patterns of a
o

plane wave of A- 5145A incident normally on a cube-corner of BK 7 glass (n = 1.52049)
were calculated. The cube was considered to be uncoated, hence only total internal
reflection took place. The light was assumed to be plane polarized in the meridional
direction. Figure 4 is a computer generated plot of the iso-irradiance contour of

the Q polarization while Figure 5 is a plot of the iso-irradiance contour of the

P polarization. The contou plot of the total pattern which is the sum of the

P and Q polarization is shown in Figure 6. In addition the diffraction pattern

was calculated assuming the light to be plane polarized in the saggital direction.

The iso-irradiance contours are the same as those in Figures 4, 5, and 6, rotated

1800 degrees. Figure 7 shows the effect of total internal reflection on the

polarization of the ray bundle. The contours for the Baggitai polarization

agreed well with published data.*

PERFORMANCE - NOMINAL CUBE

Once the computer modelling agreed with published data the nominal cube was

evaluated. The dihedral angles used in the analysis are shown in Figure 8 for

both a nominal cube and an off nominal cube. The assumptions used in the analysis

are shown in Table 2. The cube-corner was ray traced to determine the combined

effects of polarization, dihedral angle variations and intensity variations on each

orthogonal polarization of the wavefront. The amplitude variations across the wave-

front for the Q and P polarizations respectively are shown in Figures 9 and 10 for

the on-axis case and in Figures 11 and 12 for the -15 degrees off-axis case.
The amplitude variations of Figures 9 to 12 will be the same for all cases

analyzed since they are dependent only upon the polarization and the input gaussian

intensity variation. Some variation in polarization can occur with a different

refractive index material but over the range of temperatures noted in this study

the variation in index had a negligible effect on the polarization. The resultant

phase variation across the aperture for the Q and P polarizations respectively are

shown in printer maps (Figures 13 and 15) and wavefront plots (Figures 14 and 16)

for the on-axis case. The intensity distribution for each polarization was then

determined through the use of Itek's proprietory POINT program, which used the

amplitude and phase of each polarization to get the normalized point spread function

through a fourier transform. The intensity distributions were then added incoherently

* Chang, R.F., Currie, D.G., Alley, C.O. and Pittman, M.E. J. Optical
Society of America, 61:431
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I1

FIGURE 7

When linear polarized light is totally internally reflected the component

perpendicular to the plane of incidence will exit lagging 
the component

parallel to the plane of incidence. This will result in elliptically

polarized light. In the cube corner there are three total internal

reflections thus resulting in elliptically polarized light.
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Figure 8

Dihedial Angles Used In Analysis of Cube Corner
Retrorefl.etor

'TOP

Nominal Cube Off Nominal Cube

o" 900 + 1.5 sec 900 + 1.5 sec

90* + 1.5 sec 90 ° + 1.0 sec

900 + 1.5 sec 90. + 2.0 sec
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TABLE 2 19

Assumptions/Specifications for LAGEOS Thermal-Optical Analysis

Number Parameter Data Reference(s)

1. Material T-19 Suprasil 1 SOW 2.1 Table 1, No. 12,
(special) 4/30/74 letter; Amersil

Catalogue EM-9227-1, 6/5/74
Amersil DN/DT Data; AIP.
Handbook.

2. Geometry:
a) Face Diameter 38.10mm (1.500") SOW 2.1.1, Fig. 2, Section A-a;

Telecon, MK/EG,4 6/11/74

b) Face Shape Circular, SOW 2.1.1, Fig. 2
Concentric
with axis

c) Diherdral See Figure 8, 'teit , Fig. 2 and clarify TEL ECONS of
Angles 6/3 to 6/11/74,

d) Bevels 0.20mm max. Fig. 2

e) Face to Apex 27.93mm (1.100") Fig. 2; 4/30/74 Letter,
(solid) Table 1, No. 12

f) Mount I.D. 38.48mm (1.515") Telecon, MK/EG, 5/23/74

g) Mount Exten- 1.00mm Telecon, MK/EG, 5/23/74
sion Beyond
Face

3. Manufacturing
Variations (as
appropos).

a) Peak X/4 total effect SOW 2.1.1, Fig. 2 and 4/30/74
for each sextant Letter - Table No. 2
of emitted wave-
front over 90%
of sextant's area

b) Shape Random but smooth ZYGO info. of 6/3/74; Telecon
1.5 bumps/segment, MK/JBf 6/11/74
rolled edge not
consistently
present and thus
not appropriate

c) Max Peak Error 0.278X Telecon, MK/JB, 6/10/74
per segment

* MK = Mr. Mark Kahan (Itek), EG = Mr. Eric Granholm (Bendix), JB - MR.
Jonathan Brueger (Bendix) Q 19
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TABLE 2. CONTINUED

umber Parameter Data R ference(s)

4. Optical Orbital Stationary SOW 2.2 and 4/30/74 Letter,
Characteristics Table 1 No. 4

5. Temperature 250C, Uniform Telecon, MK/EG, 6/3/74

6. Laser

a) Wavelength 6328X SOW 2.4.1

b) Diameter 50mm SOW 2.2.2

c) Intensity Gaussian SOW 2.4.3
Uniformity Variation of

20% over 50mm
diameter

d) Incident Flat SOW 2.4.4 and 4/30/74 Letter,
Quality Table 1, No. 6

e) Position Centered on Telecon, MK/JB, 6/11/74
cube axis

f) Polarization Linear as SOW 2.4.5
per Table 1, -text

g) Type CW 4/30/74 Letter, Table 1, No. 12

7. Field Angles 00 - 150 SOW PRO1166
Fig. 1 of SOW

-68. Vacuum Under 10- 6 torr SOW 2.5.1

9. Coatings None 4/30/74 Letter, Table 1, No. 12

Q-20



FIGURU 9
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Amplitude MAp-Q Polarization

61 61 61 62 62' ,T 61 61 61

61 61 62 62 62 62 62 62. 62 62 62 62 62 62 61 61
61 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 61

6L 62 62 62 62 63 63 63 63 63 63 3 62 62 62 62 61

61 6262 62 63 63-63 63 63 63 63 63 63 63 63 63 63 63 62 62 62 61
61 62 62 62 63 63 63 63 63 63 64 64 64 64 63 63 63 63 63 63 62 62 62 61

61 62 62 62 63 63 63 63 64 64 64 6464 64 64 64 64 64 63 63 63 63 62 62 62 6190 62 62 62 63 63 63 63 64 64 64 64 646 64 64 64 64 64 64 63 6 63 63 62 62 62 90
90 91 91 63 63 63 63 63 64 64 64 64 64 64 64 64 64 64 64 64 64 63 63 63 63 91 91 90
91 91 92 92 63 63 64 64 64 64 64 64 65 65 65 65 65 4 64 64 64 64 64 63 63 92 .92 91 91

93 91 91 92 93 93 93 64 64 64 64 65 65 65 65 65 65 6565 64 6 64 64 6493 93 93 92 91 91 90
90 91 92 92 93 93 94 94 94 64 65 65 65 65 65 65 65 65 65 6 64 94 94 94 93 93 92 92 91 90
90 91 92 92 93 93 94 94 95 95 95 65 65 65 65 65 65 65 6 95 95 95 94 94 93 93 92 92 91 90
91-91 92-2 2-93 93 94 95 95 95 95 65 65 65 65 65 65 95 5 95 95 95 94 94 93 93 92 92 91 91
91 91 92 92 93 94 94 94 95 95 95 96 96 96 65 65 96 96 96 95 95 95 94 94 94 93 92 92 91 91
91 91 92 92 93 9 94 9495 9 95 96 96 96 65 6 96 96 96 95 95 95 94 94 94 93 92 92 91 9 191- 91 92 92 93 93 -94 9 95 5 95 95 65 65 65656 5 95 95 95 9 94 9493 93 9292 91 91
90 91 92 92 93 93 94 94 9S 95 95 6 6 65 65 65 65 65 65 95 95 95 94 94 93 93 92 92 91 9090 91 92 92 93 93 94 94 94 64 65 65 65 6 65 65 65 65 65 65 64 94 94 94 93 93 92 92 91 9090 -- 91 9-- 92 -93-- 93 93 64- 64 64 -64- 65 6 65 65 5 65 65 65 64 64 64 64 93 93 93 92 91 91 90

91 91 92 92 63 63 64 64 64 64 64 64 65 6 65 65 64 64 64 64 64 64 3 63 92 92 91 91
90 91 91 63 63 63 63 64 64 64 64 64 64 64 64 64 64 6 64 64 64 63 63 63 63 91 91 9090 62-- 6z-'62 63 63 63 6363-64-- 6- 6 4.-64 64 64 64 64 64 64 64 -63 63 63 63 62 62 62 90

61 42 62 62 63 63 6 63 64 64 64 64 64 64 64 64 64 64 63 63 63 63 62 62 62 61
61 62 62 62 63 63 63 3 63 63 64 64 64 64 63 63 63 63 63 63 62 62 62 61

61 62 62 62 63 6 3 63 63 63 63 63 63 63 63 63 63 63 62 62 62 61
0 

61 62 62 62 62 63 63 63 63 63 63 63 63 63 63 62 62 62 62 61
61 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 61-

61 61 62 62 62 62 62 62 62 62 62 62 62 62 61 61

61 61 61 62 62 62 62 61 61 61



FIGUR1 10

Task 2.1 - Nominal Cube-On Azim
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FIGUIRI 11

i Tak 2.1 - Nominal Cuba -15@ Off Axle
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Task 2.1 - Nominal Cube-On Axis -

byvefront Nap-q Polarizatioa

Top, Typ.

55 52 48 45 41 41 45 48 52 55

59 56 52 49 46 42 39 36 36 39 42 46 49 52 56 59

57 53 .50 47 43 40 37 33 30 30 33 37 40 43 47 50 53 57
st t -48- -44--.41 37.-- 34---31 27 24 24 - 21 31 34 37 41 44 48 SI 54

52 4d 45 42 38 35 32 28 25 21 18 18 21 25 28 32 35 38 42 45 48 52
49 46 43 39 36 33 29 26 22 19 16 12 12 16 19 22 26 29 33 36 39 43 46 49

-- -- 43-440-.A. 33- 30 -.21 23 20 17 13 t10 7 I 13 17 20 23 27 30 33---37 40 43 47119 41 38 34 J1 28 24 21 17 14 11 7 4 1 1 4 7 11 14 17 21 24 28 31 34 38 41 119
119 113 106 28 25 22 18 15 12 8 5 2 -1 -4 -4 -1 2 5 8 12 15 18 22 25 28 106 113 119
-- 119--13-C--- ---- 6--1--_ 9 -. 6- -2- 0 -3 -7 -10 -10 -7 -3 0 2 6 9 13 16 19 99 106 113 119

126 19 113 106 - S 13 86 7 3 0 -2 -6 -9 -12 -i -16 -12 -9 -6 -2 0 3 86 93 99 106 113 119 126
126 119 113 IC6 SS 93 86 79 72 -5 -8 -12 -15 -18 -22 -22 -18 -15 -12 -8 -5 72 79 86 S3 99 106 113 119 126
1-----2 1 14-11 144--49-93- --- 86 79----72 - 66 59--17 -21 -24 -27 -27 -24 -21 -17 59 66 72 79 86 93 99 106 113 119 126
126 119 113 13e S9 9, 86 79 72 66 59 52 -27 -30 -33 -33 -30 -27 52 59 66 72 79 86 S3 99 L06 113 119 126
126 119 113 106 99 )9 86 79 72 66 59 52 45 39 -39 -39 39 45 52 59 66 72 79 86 93 99 6 "13 119 126

-126--119q-113 10-- -d--..79- 72 -66 59 52 45 39 -39 -39 39 45 52 59 66 -72 -79 86 93 99 1C6 113 119 126
126 119 113 1 6 9q 93 86 79 72 66 59 52 -27 -30 -33 -33 -30 -27 52 59 66 72 79 86 93 99 106 113 119 126
126 119 113 IC6 SS 93 86 79 72 t6 59 -17 -21 -24 -27 -27 -24 -21 -17 59 66 72 79 86 S3 99 106 113 119 126

----- 126 119. 113 106 -s9-.-. 3 6 -7-72 - -5 -8 -12--15--18--22--22- 18--15 -12 -8 -5- 72 --79 86 93 99 106 113 119 126126 119 113 IC6 SS P3 86 7 3 0 -2 -6 -9 -12 -16 -16 -12 -9 -6 -2 0 3 7 86 93 99 106 113 119 126
119 113 106 99 19 16 13 9 6 2 0 -3 -7 -10 -10 -7 -3 0 2 6 9 13 16 19 99 IC6 113 119
119 113 IC -- 2--2 2- 18 --15 -12- 8 -5 2 -1 -4 -4 -1 2 5 8 12 15 18 22 25 28 106 113 119
119 41 38 34 11 28 24 21 17 14 11 7 4 1 1 7 11 14 17 21 24 28 31 34 38 41 119

47 43 40 l 33 30 21 23 20 17 13 10 7 7 1C 13 17 20 23 27 30 33 37 40 43 47

49 4e f3 39 36 33 29 26 22 19 16 12 12 16 19 22 26 29 33 36 39 43 46 49
52 4d 45 42 38 35 32 28 25 21 18 t8 21 25 28 32 35 38 42 45 48 .52

j * 51 48 44 41 37 34 31 27 24 24 27 31 14 37 41 44 48 51 54
-- 57 53- 54. 47 43 4J 37 33 33 3? 33 37 43 43 7 5.) 53 57

59 56 52 49 46 42 39 3 36 3942 46 49 52 56 59

55 52 4d 45 41 41 45 48 52 55
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291

in the Itek developed FRED Program to obtain the resultant total intensity variation
in the far field (Figures 17, 18, 19). In both the far field patterns and the
wavefront patterns the tops of the patterns are observed looking from the cube
corner toward the far field. The encircled energy was then obtained through the
use of Itek's ENEN Program. The encircled energy is shown in Tables 3 and 4 in
two microradian increments and five microradian increments respectively. The
encircled energy is plotted out to 200 microradians in Figure 20. The effect of
beveled edges are negligible as noted in Appendix A.

The full phase variation across the aperture for the Q and P polarizations
respectively are shown in printer maps (Figures 21 and 23)** and wavefront plots
(Figures 22 and 24) for the -150 off axis case. The resultant total intensity
variation in the far field is shown in Figures 25, 26, and 27. The encircled
energy distribution in the far field pattern is shown in Tables 5 and 6 and ,in

Figure 28 for the -150 off axis case. The values shown in all of the -15u off
axis cases' far field patterns must be multiplied by a 0.65 factor to obtain
the intensity and encircled energy relative to the on axis case. This factor
was obtained by computing the ratio of the areas exiting from the -150 off axis
case and the on axis case. The ratio of the areas was obtained by ratioing the sum
of the squares of the amplitudes of the P and Q polarization at -15* off axis to the
sum of the squares of the amplitudes of the P and 9 polarizations on axis.

** Table 7 provides a handy referencesheet for locating figures (plots)
and tables which are grouped at the end of the text from this point on.

Q-29



Task 2.1 - NominalTCube-On Axis

PRI jl4r MAP IF PIINT S P',EA FIUNCTION

(ONE SPA.c REPRESENTS F.u4 pradians, TypeNORPALILcL) b) LARGEST VALLE = 0.0265 = 130
IJTAL -EERGY = ).24613JJD+J1

' FfEPR, SENTS . 140430+31 UP 94.3286 PENCENT OF TOTAL ENERGY 1o

Top, Typ.

0o j 3 C CL 0 J j J 1 l 0 j 00 00 J 1 1 l C C J 1 1 1 0 0 1 1 1 0 0 0 1 1 .00 J 1 1 1 C C 1 0 0 1 1 1 1 1 1 1 1 0 3 0 0 1 1 0 0
0 , 0 1 1 1 1 1 0 1 1 2 2 2 1 1 1 2 2 2 1 1 0 0 1 1 1 0 0 0
0 0 J 1 1 1 1 j I I J 1 1 1 1 3 4 3 1 1 1 1 0 I 1 j I 1 1 0 00 0 0 0 I J 2 2 2 2 2 3 2 2 2 2 2 1 0 1 0 1 1 0 0 000 0 1 1 1 3? 3 4 4 4 4 4 3 1 2 3 2 0 1 0 0 0 0
SC 0 0 0 0 1 1 3 2. 1 2 4 3 4 7 7 7 7 7 4 3 4 2 1 2 3 11 0 0 0 .0 00 3 0 0 0 C I 1 i 2 1 3 3 8 18 19 16 17 16 19 18 8 - 3 1 2 2 1 1 0 0 0 0 0

3 1 1 1 0 1 2 3 2 1 1 4 13 25 33 32 43 55 43 32 33 25 13 4 1 1 2 3 2 1 0 0 1 11 1 1 0 1 1 2 3 3 3 5 IC 23 32 '1 54 70 78 70 54 41 32 20 10 5 3 3 3 2 1 1 0 1 1
1 1 1 1 2 2 2 3 8 8 13 15 23 43 tl 71 69 65 69 71 61 40 20 15 13 8 5 3 2 2 2 1 1 1
1 1 1 1 2 2 2 3 i 9 17 21 27 42 55 62 8110D 81 61 54 42 27 21 17 9 4 3 2 2 2 1 1 IC 1 1 1 1 2 2 2 2 7 17 25 29 23 42 49 57 80 57 49 42 23 29 25 17 7 2 2 2 2 1 1 1 11 1 1 1 2 2 2 2 9 17 27 34 22 46 35 14 34 14 35 47 22 34 27 17 9 2 2 2 2 1 1 1 1I 1 1 2 2 2 2 11 18 23 33 15 23 9 11 47 11 9 2). 15 34 24 18 II 2 2 2 2 1 1 1 11 1 j 1 2 3 1 2 1213 12 17 4 11 37 29 34 29 37- 19 4 17 12 13 12 3 2 1 3 2 1 0 11 1 1 2 2 4 13 4 13 22 47 83 85 80 35 83 47 22 13 4 1. 8 .4 1 0 2 2 1 0 1S1 1 1 1 2 e 2 . 11 34 65 75 76 89100 89 76 75 64 33 11 6 2 2 2 1 1 1 1 0 1
1 1 1 1 1 2 2 2 2 3 13 25 42 74.93 83.69 65 68 83 93 73 42 25 13 3 2 2 2 2 1 1 1 1

I 1 l 1 1 1 1 1 1 I 11 20 27 38 55 72 78 78 78 72 55 38 27 20 11 4 1 1 1 1 1 1 1 0
0 C J 0 0 0 1 3 3 3 3 5 12 21 25 33 47 55- 47 33 25 21 12 5 3 3 3 3 1 J3 * 3 0
1 0 J 3 0 1 3 4 2 1 1 3 11 20 19 16 17 16 19 20 11 3 1 1 2 4 3 1 0 0 0 0 0 C0 0 3 11 0 4 2 4 3 2 5 7 7 7 7 7 5 2 3 4 2 4 4 1 1 0 0 0 0 0 CO .2 J 0 3 1 2 3 3 2 3 3 2 2 4 5 4 2 3 2 2 3 3 2 1 0 0 0 0 0 0

0 0 0 1 1 1 1 1 2 2 1 1 3 4 4 4 4 4 3 1 1 2 2 1 1 1 1 1 0 0 0 0 0I 3 1 2 2 1 . 1 0 1 2 2+ 3 1.3 ? 3 3- 3 2 2 1 3 I 1 1 2 2 1 0 J 1 1- 1 1 2 2 1 1 91 1 1 2 3 4 3 2 1 1 1 01 1 1 2 2 1 1 1 00 Cc I. 311 jI Ill 11 11 11 1-11 11111110300 3
w 0 0 1 1 1 1 C C 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 cIC 0 1 1 1 1 C C J 1 1 2 2 1 %0 0 J 3- 1 2 2 1 1 3 0 0 1 1 1 1 0 C

0 0 0I ca
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Task 2.1 - Nominal Cube-On Axis 33

C I R CLE 0 ENER GY

CIRCLE *
------ PERCENT EN,,GtY ITHIN CIACLE CENTERED AT INDICATED COCRDINATES

RAOIUS ------- ------ ------ -- -----------------------

Micro- * CE NT E (Microradians)ryTyP
Radians * X= -10.13 1j.13 3.3 -10.13 X.3 1J.13 3.0 -10.13 10.113
YR.. * Y= -10.13 -1 .13 -13.13 0.0 0.0 0.0 10.13 10.13 10.13

2.JO 0.0C J.3 0.1 O.C 0.1 0.0 0.1 C.j 0.3

4.300 0.3 J.3 J.2 0.0 0.1 0.0 0.2 0.5 0.5

6.00 30.3 J.3 0.8 0.2 C.8 0.2 0.9 C.5 0.5

8.33 1.J .J 1.4 0.5 j.8 J.5 1.6 1.5 1.5

IC.0J F 1.4 L.4 2.0 0.8 1.5 0.8 2.3 2.1 2.1

12.30 * 3.4 3.4 3.1 1.6 1.7 1.6 3.7 4.2 4.2

14.)U0 3.4 -.4 4.2 3.1 2.6 3.1 5.3 4.2 4.2

16.00 * 5.9 5.9 5.6 4.1 3.4 4.1 6.9 6.8 6.8

18.30 u 7.C 1.0 6.9 5.9 6.6 5.9 8.5 8.0 8.J

23.00 9.2 1.2 9.1 7.6 6.6 7.6 10.8 10.3 10.3

22.30 s 10.2 13.2 11.1 10.3 11.1 10.3 12.7 11.5 11.5

24.U0 ' 13.1 i3.1 13.1 11.6 13.2 11.6 14.6 14.6 14.5

26.00 * 14.5 14.5 15.7 15.0 11.8 15.0 17.0 16.2 16.2

28.30 " 18.2 Ld.2 19.7 18.6 19.0 18.6 21.3 2C.0 2).J

30.00 ' 20.7 /j.7 22.1 22.0 23.5 22.0 23.5 22.9 22.9

32.30 * 25.9 L.9 26.0 24.9 25.8. 24.9 27.6 28.0 28.0

3.O0 * 27.; l.J 29.3 29.6 29.1 29.6 31.0 29.2 29).2

3A.0 *' 32.5 jZ.5 33.1 32.9 33.2 32.8 35.6 34.5 34.5

38.)0 * 35.1 :5.1 36.2 37.0 38.4 37.0 38.7 37.3 - 37.3

4j.J * 39.4 .5' 40.0 4C.6 41.1 40.5 43.0 41.7 41.7

42.30 41.7 -+.7 43.8 45.7 47.4 45.6 46.6 44.0 44.0

44.OC w 46 .2 40./ 46.8 47.9 5J.9 47.9 49.8 48.4 48.4

46.30 v 49.2 ,.2 53.6 53.3 56.8 53.3 53.3 51.5 51.5

48.30 * 53.1 3.1 54.9 57.C 58.4 57.0 57.3 55.2 55.2

5).)J * 56.3 Ja.i 57.7 6,3.3 63.3 60.3 59.5 58.4 58.4

52.00 60.1 oJ.1 61.6 63.7 65.5 63.7 63.1 61.7 61.7

54.00 * 62.2 j2.2 64.7 66.9 68.8 66.9 65.6 63.8 63.8

56.00 * 66.1 0o.1 68.6 10. 70.9 70.0 69.1 67.0 67.0

58.00 0 68.8 od.8 70.6 71.9 73.7 71.9 71.0 69.4 69.4

6J.Jo " 71.3 11.2 73.3 74.2 75.7 74.2 73.5 71.6 71.6

62.30 * 73.1 13.1 75.2 15.9 77.7 75.9 75.3 73.3 73.4

64.00 * 75.t 15.6 76.7 77.2 79.2 77.2 77.0 75.7 75.7
66. ) 77.6 71.0 .78.5 18.8 80.7 78.8 78.8 77.1 77.1

bd.00 78.7 i. 7 79.9 79.9 81.4 79.9 80.0 78.9 78.9

73.30 * 79.7 1.7 81.1 83.9 82.3 80.9 81.1 79.8 79.8

72.00 * 81.1 1i.1 d2.0 81.8 82.9 81.8 82.0 81.2 81.2

74.30 e.8 ~1.. 33.J 82.7 83.5 82.7 82.9 81.9 81.9

76. ) ~ 8 2.9 ,.9 83.7 83.4 83.8 83.4 83.6 82.9 82.9

78.00 63.6 0j.0 d4.1 84.C 84.3 84.0 84.0 83.6 83.6

80.00 8 e4.3 ),.3 4.6 84.5 84.6 84.5 84.6 84.3 84.3
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Task 2.1 Nominal Cube-On Axis

E CIRCL E ENER G Y

CIRCLE
------ ERCENT ENcAY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

RAU ---- ---- ---- - -------- ----------- ----------

Micro- * CENTER (M aroradians :yp.
Radians X= -10.13 lj.13 .0 -10.13 .J3 10.13 3.0 -1J.13 13.13
Typ. Y= -10.13 -1J.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 = 0.3 0.3 0.6 0.2 0.5 0.2 C.7 C.5 3.5
10.00 1.4 1.4 2.0 0.8 1.5 0.8 2.3 2.1 2.1
15.00 4.9 4.9 5.2 3.5 3.4 3.-5 6.4 5.7 5.7
20.00 9.2 9.2 9.1 7.6 6.6 7.6 10.8 1J.3 10.3
25.0 C 14.0 L4.0 14.9 14.7 15.1 14.7 16.4 15.7 15.6
30.00 * 20.7 4J.7 22.1 22.0 23.5 22.0 23.5 22.9 22.9
35.)0 33.3 jj.3 31.1 30.5 32.1 30.5 33.1 32.3 32.3
40.00 39.4 il.9 40.0 40.6 41.1 40.5 43.0 41.7 41.7
45.00 47*5 47.9 48.9 51.5 54.3 51.5 51.7 50.1 50.1
50.3C ' 56.3 5co.3 57.7 60.3 63.3 60.3 59.5 58.4 58.4
55.00 64.8 o4.8 66.9 68.5 70.4 68.5 67.7 65.8 65.8
6 3.) J 71.3 1.2 73.3 74.2 75.7 74.2 73.5 71.6 71.6
65.00 76.3 lo.2 77.9 18.2 80.2 78.2 78.1 76.4 76.4
70.00 u 79.7 79.7 81.1 80.9 82.3 80.9 81.1 79.8 79.8
75.00 82.5 d2.5 83.3 83.1 83.6 83.1, 83.3 82.5 82.5
80.30 F 84.3 d4.3 84.6 84.5 84.6 84.5 84.6 84.3 84.3
85.30 85.5 d5.5 e5.6 .85.8 85.8 85.8 85.7 85.6 85.6
90.00 c 86.5 ob.5 86.6 86.8 86.8 86.8 86.8 86.7 86.7
95.C0 87.5 8 7.5 87.6 87.7 87.9 87.7 87.8 87.7 87.7
1)).33 * 88.4 48.4 88.5 88.6 88.9 88.6 88.6 88.5 88.5
105.00 * 89.2 '9.2 89.4 89.4 89.6 89.4 89.4 89.2 89.2
113.00 89.9 39.9 90.1 90.C 90.2 90.0 9.J 89.9 89.9
115.00 90.5 90.5 90.6 90.5 90.6 90.5 90.6 90.6 90.6
120.30 91.0 91.0 91.0 91.1 91.1 91.1 91.1 91.1 91.1
125..0 * 91.4 91.4 91.5 9.5 91.5 91. 91.6 91.5 91.5
130.00 * 91.9 91.9 91.9 02.0 92.1 92.0 92.0 92.0 92.0
135.00 * 92.4 92.4 92.4 42.4 92.5 92.4 92.4 92.3 92.3
140.00 * 92.8 92.8 92.8 92.8 92.8 92.8 92.9 92.8 92.8
145.00 * 93.1 93.1 93.1 93.2 93.2 93.2 93.2 93.1 93.1
150.300 93.4 90..4 93.4 93.5 93.5 93.5 93.5 93.4 93.4
155.00 93.8 93.8 93.8 93.8 93.8 93.8 93.7 93.8 93.8
160.00 * 94.2 94.2 94.1 94.1 94.1 94.1 94.0 94.1 94.1
165.JU 54.4 94.4 94.5 94.4 94.4 94.4 94.4 94.4 94.4
170.00 * 94.7 94.7 94.8 94.7 94.8 94.7 94.8 94.7 94.7
175.00 95.C 95.0 95.0 95.0 95.1 95.0 95.1 95.0 95.0
180.0C 95.2 )5.2 95.3 95.3 95.4 95.3 95.3 95.3 95.3
184.99 * 95.5 95.5 95.5 95.6 95.5 95.6 95.5 95.6 95.6
189.99 95.7 95.7 95.7 95.8 95.8 95.8 95.7 95.8 95.8
194.99 96.0 9o0. 96.0 96.0 96.0 96.0 96.0 96.0 96.0
199.99 96.2 0o.2 96.2 96.2 96.2 96.2 96.2 96.2 96.2
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Tak 2.1 - onmiul Cmbe -15 Off Ax ...

-Ivefront Nap-P Polarisation
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Task 2.1 - Nominal Cube -150 Off Axis
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FIGURE 26

Task 2.1 - Nominal Cube -15 ° Off Axis
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Task 2.1 - Nominal Cube -15" Off Axis
43

ENCIPCL E ENER G Y

C TRCLI *
. . PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

US ---- -------------- ----- ------------ --------

(MT- * CENTER (MICRONS):
CDoNS) * X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

Y y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 0.0 0.0 0.1 0.0 0.2 0.0 0.1 0.0 0.0

4.00 * 0.4 0.4 0.3 0.2 0.2 0.2 0.3 0.5 0.5

6.00 * 0.4 0.4 0.9 0.5 1.8 0.5 1.0 0.5 0.5

3.00 * 1.2 1.2 1.7 1.2 1.8 1.2 1.8 1.6 1.6

10.00 * 1.7 1.7 2.1 1.6 3.4 1.6 2.4 2.2 2.2

12.00 3.9 3.9 3.4 3.0 3.9 3.0 3.8 4.6 4.6 t

14.00 * 3.9 3.9 4.5 4.6 4.9 4,6 5.4 4.6 4.6

16.00 * 6.6 6.5 5.8 6.1 5.7 6.0 7.0 7.7 7.7

18.00 * 7.6 7.6 7.2 7.8 8.0 7.8 8.8 9.0 9.0

20.00 9.9 9.9 9.4 9.9 8.0 9.9 11.5 11.5 11.6

22.00 = 11.0 11.0 11.5 12.3 11.4 12.3 14.0 12.9 12.9

24.00 * 13.7 13.7 13.2 13.6 13.7 13.5 15.9 16.0 16.0

26.00 - 15.0 15.0 16.0 16.5 17.9 16.5 18.9 17.6 17.6.

7.00 * 1P.1 18.0 19.2 19.3 19.3 19.3 22.6 20.8 20.8

30.03 * 20.? 20.2 21.9 22.3 24.1 22.3 25.0 23.6 23.6

32.00 # 24.6 24.6 24.5 24.7 27.0 24.7 27.7 27.7 27.7

34.03 * 25.4 25.4 27.7 28,7 30.2 28.7 30.9 28.7 28.7

6.00 30.4 30.4 30.9 31.8 34.2 31.8 34.1 33.2 33.1

79.00 1 32.8 32.8 34.2 35.4 37.8 35.4 36.7 35.7 35.7

40.00 * 36.9 36.9 37,6 38.9 39.9 38.9 40.3 39.4 39.4

42.00 * 39.1 39.1 41.5 43.1 43.6 43.0 43.8 41.5 41.5

44.00 * 43.5 43.5 44.1 45.0 46.4 45.0 46.3 45.6 45.6

4(.00 * 46.3 46.3 47.8 49.3 50.3 49.3 50.0 48.6 48.6

49,O00 49.7 49.7 51.4 52.4 52.0 52.4 53.9 51.9 51.8

50.00 * 52.7 52.7 53.8 55.0 56.2 55.0 56.2 55.1 55.1

52.00 * 55.7 55.7 56,8 57.8 59.3 57.8 59.4 58.3 58.3

54.00 * 57.6 57.6 59.6 60.9 62.7 60.8 62.1 60.1 60.1

56.00 * 60.8 60.8 62.8 64.0 65.7 63.9 65.4 63.2 63.2

58.00 * 63.3 63.3 64.9 66.0 68.9 66.0 67.2 65.7 65.7

60.00 = 65.6 65.6 67.6 68.9 71.3 68.9 69.9 67.9 67.9

62.00 * 67.6 67.6 69.9 71.3 73.4 71.3 71.9 69.7 69.7

64.003 70.7 70.7 71.7 73.0 75.2 73.0 73.5 72.1 72.1

66.00') * 72.6 72.6 74.1 75.3 77.0 75.3 75.5 73.8 73.8

69.00 74.6 74.7 76.0 76.7 77.7 76.7 76.8 75.5 75.5

70.00 * 76.2 76.2 77.6 78.1. 79.1 78.1 78.1 76.8 76.8

72.90 * 78.0 78.0 78.9 79.1 80.2 79.1 79.1 78.2 78.2

74.00 * 78.q 78.9 80.2 80.3 81.1 80.3 80.1 79.0 79.0

76.00 * 80.4 80.4 81.3 81.2 81.8 81.? 81.0 80.2 80.2

78.00 " 81.3 81.3 81.8 81.9 82.6 81.9 81.5 81.0 81.0

,~) 82.2 82.2 82.7 82.7 83.2 82.7 82.3 81.8 81.8
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TABLi 6

Task 2.1 - Nominal Cube ,-15* Off Axis

ENC IFCL E ENER G 44

------ PERCENT FNERGY WITHIN CIRCLE CENTERED AT INCICATED COORDINATES
PAn I!IS --- ----------

(4I- * CENTER (MICRONS):
C.RNS) * X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 r 0.0 , 10.13 10.13 10.13

5.00 = 0.4 0.4 0.8 0.5 1.1 0.5 0.9 0.5 0.5
10.00 " 1.7 1.7 2.1 1.6 3.4 1.6 2.4 2.2 2.2
15.00 * 5.5 5.5 5.5 5.4 5.7 5,4 6.4 6.4 6.4
70.09 1 9.9 9.9 9.4 9.9 8.0 9.9 11.5 11.5 11.6
25.10 14.6 14.6 15.5 16.1 14.9 16.1 18.3 17.0 17,1
30.00 * 20.2 20.2 21.9 22.3 24.1 22.3 25.0 23.6 23.6
35.00 * 28.6 28.6 29.1 29.7 33.1 29.7 32.0 31.3 31.3
40.00 * 36.9 36.9 37.6 38.9 39.9 38.9 40.3 39.4 39.4
45.00 * 44.9 44.9 46.2 47.8 48.2 47.8 48.4 47.1 47.1
53.00 " 52.7 52.7 53.8 55.0 56.2 55.0 56.2 55.1 55.1
55.00 * 59.7 59.7 61.1 62.2 65.0 62.2 63.7 62.1 62.1
63.00 = 65.6 65.6 67.6 68.9 71.3 68.9 69.9 67.9 67.9
65.00 * 71.5 71.5 73.3 74.5 76.1 74.5 74.8 72.9 72.9
70.00 * 76.2 76.2 77.6 78.1 79.1 78.1 78.1 76,8 76.8
75.00 0 79.9 79.9 80.7 80.7 81.5 80.7 80.5 79.7 79.7
80.00 * 82.2 82.2 82.7 82.7 83.2 82.7 82.3 81.8 81.8
P5.00 * 83.7 83.7 84.0 84.2 84.4 84.? 83.7 83.5 83.5
90.00 * 84.9 84.9 85.1 85.2 85.3 85.2 85.0 84.9 84.9
95.00 * 85.9 85.9 86.0 86.0 86.0 86.0 86.1 86.1 86.1

100.00 * 86.8 86.7 86.8 86.8 86.9 86.8 87.1 87.0 87.0
105.00 * 87.5 87.5 87.5 87.7 87.9 87.7 88.0 87.8 87.8
113.00 .3 88.3 88.3 e8.4 88.5 88.7 88.5 88.7 88.5 88.5
115.01 * 89.2 89.2 89.2 89.3 89.4 89.3 89.3 89.2 89.2
120.00 * 89.9 89.9 90.0 89.9 90.0 89.9 89.8 89.8 89.8
125.00 * 90.5 90.5 90.6 90.5 90.6 90.5 90.3 90.3 90.3
130.0 * 91.0 91.0 91.1 91.0 91.1 91.0 90.8 90.8 90.8
1 5.30 1 91.3 91.3 91.3 91.4 91.5 91.4 91.5 91.4 91.4
140.00 * 91.8 91.8 91.9 91.9 91.8 91.9 91.9 91.8 91.8
145.00 * 92.3 92.3 92.3 92.2 92.2 92.2 92.2 92.2 92.2
150.00 * 92.7 92.7 92.8 92.6 92.7 92.6 92.6 92.6 92.6
155.00 * 93.0 93.0 93.1 93.0 93.1 93.0 93.0 92.9 92.9
160.00 * 93.4 93.4 93.4 93.4 93.4 93.4 93.3 93.4 93.4
S 65.00 * 93.7 93.7 93.7 93.8 93.8 93.8 93.8 93.8 93.8
170.00 * 94.0 94.0 94.0 94.1 94.1 94.1 94.1 94.1 94.,1
175.00 * 94.3 94.3 94.3 94.4 94.4 94.4 94.4 94.4 94.4
1P0.30 94.6 94.6 94.7 94.7 94.8 94.7 94.7 94.7 94.7
184.99 5.0 95.0 95.0 95. 0' 95.0 95.0 95.0 95.0 95.0
189.99 * 95.3 95.3 95.3 95.3 95.3 95.3 95.2 95.2 95.2
194.o * 95.5 95.5 95.6 95.5 95.6 95.5 95.4 95.4 95.4
1990 * 95.8 95.8 55.8 95.8 95.8 95.8 95.7 95.7 95,7
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TABLE.

Figure Numbers and Tables that Give the Performance of the Specified Cases

Task , Case Wavefront Wavefront Intensity Intensity Encircled EncircledMape Plots Map Plot Energy Energy
Plot Tables

2.1 Nominal Cube-On Axis 13,15 14,16 17 18,19 20 3,4
2.1 Nominal Cube- 150 Off Axis 21,23 22,24 25 26,27 28 5,6
2.2 Nominal Cube - On Axis 29,31 30,32 33 34,35 36 8,9+ 0.2781 mfg error

2.2 Nominal Cube 150 Off Axis 37,39 38,40 41 42,43 44 10,11+ 0.2781 mfg error

2,3B Nominal Cube On Axis 55,57 56,58 59 60,61 62 12,13+ 0.278X mfg error
+ first temperature case

2.3B Nominal Cube-150 Off Axis 63,65 64,66 67 68,69 70 14,15+ 0.2781 mfg error
+ first temperature case

2.3&1 Nominal Cube On Axis t 71,73 72,74 75 76,77 78 16,17+ 0.2781 mfg error
+ second temperature case

2.3A2 Nominal Cube On Axis 79,81 80,82 83 84,85 86 18,19+ 0.2781 mfg error
+ third temperature case

2.5A Nominal Cube On Axis 87,89 88,90 91 92,93 94 -20,21+ 0.278 .mfg error
+ axial gradient

2.58 Nominal Cube On Axis 95,97 96,98 99 100,101 102 22,23+ 0.278X mfg error
+ radial gradient

2.4A Off Nominal Cube On Axis 103,105 104,106 107 108,109 110 24,25+ 0.2781 mfg error

2.4A Off Nominal Cube -150 Off Axs 111,113 112,114 115 116,117 118 26,27+ 0.278A mfg error

2.4B2 Off Nominal Cube On Axis 119,121 120,122 123 124,125 126 28,29+ 0.278L mfR error
+ 1st AT case

2.4B2 Off Nominal Cube -15u Off Axis 127,129 128,13Q 131 132,133 134 30,310' + 0.278, mfg error
+ first temperature case

*Note: If figures are unlabelled an on axis condition is assumed.
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ABSOLUTE INTENSITY

The results of the diffraction calculations performed in POINT are a square
grid of points, each of which gives the energy diffracted into a square of a given
size. A convenient measure is the ratio of the energy per steradian to the total
energy emerging from the cube. This gives a number in units of steradians1 which,
when multiplied by the total power (or energy), gives the absolute intensity at
that point. This number can be obtained from the computer printed maps of the point
spread function as follows:

Figure 17 shows a map of a point spread function of the on axis nominal cube.
Define the following items.

E - total energy in PSF
D - grid spacing (radians)
Im - largest value in PSF
Ip - printed value in map of PSF

I/E = ratio of intensity to total energy (steradians -1)

The value of I/E is

I/E EIm Ip Steradians-1
100 ED2

The values in Figure 17 are

E = 2.461
D = 8.04 x 10- radians
Im = 0.0265

So that

I/E = 1.67 x 106 Ip Steradians- 1

For example, the center point in Figure 17 has a value of 47. If the total

power emerging from the cube were 1 watt, the intensity at the center would be

I - 7.83 x 107 watts/steradian

Q-47
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MANUFACTURING ERROR

A random wavefront with a correlation of 0.66 over the face was subsequently placed
on each surface to simulate manufacturing errors on the small optical surfaces.
The OPD on the surfaces were scaled so that the resultant wavefront OPD in each
of the six output sectors would have 0.278A OPD peak-peak*as measured at 0.6328 microns.
The OPD's were determined by the equation (on axij);

Surface Deformation = 0.278

2 73---os 550

Since there is a variation in the angle at which the rays strike each surface,
each of the six sectors output OPD was then scaled to,0.278A peak to peak.

The resultant wavefront from the 0.278 OPD condition was then added to the
effects of polarization and the dihedral angle variation to obtain the manufacturing
degraded wavefront. The performance of the inamfacturing degraded cases are given
in Figures 29-36 for the on axis case and Figures 37-44 for the -150 off axis case.

TEMPERATURE VARIATION EFFECT

Temperature distributions obtained from Bendix Aerospace were used to deter-

mine the effect of temperature variation on the performance of the cube corner.

The first temperature case is shown in Figures 45 and 46. The temperature coefficient

of the refractive index (DN/DT) of Homosil was found to be 8.98 x 10-6 /OC in going frcm

a nominal temperature of 25°C to a final temperature at 2.8*C. This value was

obtained by taking the average of DN/DT over that range as obtained from
-6 U

Amersil. The DN/DT of suprasil ranged from 7-8.5 x 10 / C while the DN/DT

of Homosil ranged from 8.32-9.0 x 10-6 / C. The value of DN/DT of Homosil was
o -6 0

used as a worst case analysis. The DN/DT at 2.8 C was found to be 8.72 x 10 / C.

The DN/DT at -46.95 C was 8.32 x 10-6 /C. The DN/DT used for the third temperature

case (Figures 49 and 50), the radial gradient (Figure 51).and the axial gradient

(Figure 52) was 9.0 x 10 -6/ C. The effect of the specified axial gradient alone on

the wavefront is shown in Figure 53. The effect of the radial gradient on the wave-

front is shown in Figure 54. As may be seen from Figure 53 and 54 the radial and

axial gradients work in opposite directions.

The specified axial gradient will compensate for the spread due to the non

900 dihedral angles while the radial gradient will add to the dihedral angle effect.

The temperature distributions given in Figures 45 to 50 were such that the

axial gradient and the radial gradient compensated for each other. As a result

the temperature distributions supplied had little effect on the performance of

the corner cube as shown by the Figures listed in Table 7.

* 0.25A pk-pkOpD over 90% of sector's area

0-48
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TABLE 8

E i C I R C L E D E N E RG Y

Task 2.2 - Nominal + Mfg. Error - On Axis- -- --------- - -- ....--... ....... __ * U**
CIRCLE *

- PERCENT ENEKGY WITHIN CIRCLE CENTEPFE AT INDICATED COCRDINATES
RADIUS * ------- ------ ------ --

u(MI- *, CENTER (MICRj,-4S):
C R rNS *S v X= -10, 13 J. J.- -13.13 03.J 1J.13 ).0 -1J.13 110.13

Y= -10.13 -1.13 -10.13 0.0 0.0 0.0 .0 10.13 10.13 10.13

2.) 0 . J.o 0.1 0.0 0.0 0.0 0.1 0.0 U.3
4.)0 0.2 J.3 0 .1 0.1 0.0 0.0 0.1 0.3 0.2

.910 * 0.2 U.3 0.6 0.2 0.1 0.1 0.6 0.3 0.2
8.30 * J3. 1.3 1.0 0.4 0.1 3.2 1.0 1.1 '.8
13.00 * 1.1 1.3 1.4 0.7 0.4 0.4 1.6 1.5 1.0
12.00 * 2.4 2.8 2.2 1.0 0.6 0.7 2.5 3.1 2.2
14.00 * 2.4 2.8 3.2 1.9 1.4 1.6 3.5 3.1 2.2
1~..300 4.1 4.7 4.4 2.4 1.9 2.1 4.8 5.1 3.9
1a.)0 * 4.9 i.4 5.5 3.7 4.5 3.4 5.8 5.9 4.8
20.00 * 6.6 7.3 7.5 4.8 4.5 4.7 8.0 8.0 6.7
22.00 * 7.4 d.0 8.8 7.C 8.1 6.8 9.4 8.9 7.6
24.1) * 9.8 J.6 1:.7 8.1 9.4 8.2 11.3 11.6 10.4
26.00 * 11.0 ii. 1 12.5 11.0 13.0 11.0 13.1 13.0 11.9
28.0 0 14.3 15.4 15.8 14.1 14.0 14.1 17.0 16.7 15.5
33.00 ) 16.4 i1.5 17.5 17.3 18.0 17.3 1.8.8 19.3 18.1
32.10 * 20.8 ~z.2 20.9 19.7 19.8 19.1 22.7 24.0 '2.1
34.J3 ' 21.7 , z 2.3.3 24.1 23.6 24.1 75.6 25.1 ? .6
30. 26.3 Z3.0 27.0 26.8 26.9 26.8 29.9 30.0 ?(1.4

3. 28.4 is.2 29.9 30.8 32.2 30.8 32.7 32.5 30.t
4. JJ 32.6 J4.2 33.6 33.9 34.6 33.9 36.8 36.5 35.0
42.)0 34.4 30.1 31.3 38.8 41.0 38.9 40.1 38.5 3(6.)
44.)') 39.0 4U.3 40.7 41.3 43.8 41.1 43.4 42.6 41.4
4 .00 41.9 !t2.9 44.2 46.6 49.6 46.4 46.6 45.2 44.3
4S.00 46.3 -0.8 48.7 50.4 51.0 50.0 50.6 49.0 48.4
5J.)J 49.6 *9.8 51.2 53.6 55.9 53.4 52.7 61.9 51.5
52.)0 53.9 3.5 55.3 57.0 58.2 56.7 56.4 55.2 55.3
54.30 56.2 55.7 57.9 60.1 61.8 60.0 58.8 57.3 57.3
5 .JC 60.2 5.4 62.0 63.2 64.0 63.1 62.4 60.4 60.8
f?.) 62.8 02.1 64.0 65.2 67.2 65.1 64.4 62.8 63.2

6J. ) 5.5 s..6 66.9 67.6 69.3 67.6 67.2 65.1 65.8
62.30 67.4 0o.5 68.9 69.8 71.6 69.8 69.2 66.8 67.5

4. 0 0 70.2 j9.Z 70.8 71.3 73.2 71.3 11.0 69.3 70.3
66.0 ': 71.7 (J.9 72.7 73.4 75.0 73.3 72.9 70.9 71.8

3.) 0 1 73.9 1.9 14.3 74.7 75.8 74.7 74.3 72.9 73.9
70.3 * 75.0 1t .L 75.7 76.1 17.1 76.1 75.7 74.1 75.1
12.00 76.8 1).9 76.9 77.2 78.0 77.2 76.9 75.8 7. fl
77.0 i 77.7 1o.7 7~.2 78.3 78.9 78.3 718.1 76.7 77.7

S* 79.1 Id.z 79.2 79.3 79.6 79.3 79.2 '78.2 79.1
183.00 * 80.0 11.1 79.9 80.C 80.4 80.0 79.9 79.2 79.9
8J.00 C 81.0 j.1 dO.8 80.8 81.0 80.8 83.8 80.2 8.9
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TABLE 9

E N I RC LE D E N R G Y

Task 2.2 - Nominal + Mfg. Error On Axis

CIRCLI f
------ PERCENT ENcKGY WITHIN CIRCLE CENTERED AT INDICATED COO[LINAT3S
RADIUS ------- ------ --------------

(MI- * CFN7ER (MICRJAS):
CRCNS) * X= -10.13 1J.13 ).3 -10.13 0.0 10.13 ).0 -1J.13 13.13

* Y= -13.13 -1J.13.-13.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 c 0.2 J.j 0.4 0.2 0.1 0.1 0.4 0.3 ).2
10.00 ' 1.1 L.3 1.4 0.7 0.4 0.4 1.6 1.5 1.0
15.00 * 3.4 j.9 4.0 2.1 1.9 1.8 4.3 4.3 3.2
20.30 6.6 1.3 7.5 4.8 4.5 4.7 8.9 8.j 16.7
25.03 10.6 11.4 11.9 10.8 11.2 10.7 12.5 12.6 11.4
30.00 * 16.4 11.5 17.5 17.3 18.0 17.3 18.8 19.3 15.1
35.3J = 24.5 Zj.1 25.3 24.7 26.0 24.7 21.7 27.9 26.5
40.03 32 .6 .2 33.6 33.9 34.6 33.9 36.8 361.5 35.0
45.00 V 40.7 1I.9 42.5 44.8 47.4 44.7 45.2 44.2 43.0
50.00 s 49.6 i9.8 51.2 53.6 55.9 53.4 52.7 51.9 51.5
55.30 r 58.8 >8.0 60.4 61.7 63.5 61.5 61.0 59.1 59.6
6j.)) " 65.5 04.6 66.9 67.6 69.3 67.6 67.2 65.1 65.8
65.00 e 70.9 09.9 72.0 72.6 74.3 72.6 72.2 70.1 71.0
73.30 75.0 14.1 75.7 76.1 77.1 76.1 75.7 74.1 75.1
75.00 78.5 17.6 78.7 78.8 79.2 78.9 78.7 77.6 78.5
80.30 81.3 J3.1 80.8 80.8 81.0 80.8 80.8 80.2 80.9
85.20 * 82.6 J/.J 82.6 82.8 82.9 82.8 82.8 82.2 82.7
9L.JO 84.1 3.9 34.3 84.5 84.6 84.5 84.5 84.1 84.4
95. 0 85.6 0j.8 85.8 86.0 86.3 P6.0 86.0 85.8 85.8

1j).)) : 86.8 1.2 87.2 87.3 87.8 !7.4 87.3 87.1 86.9
105.00 * 87.9 d.3 88.5 88.4 88.8 88.5 8 8.5 88.2 q88.
110.0 * 89.0 d9.3 89.4 89.3 89.6 89.4 89.3 89.2 89..J
115.00 L 89.9 !J.1 90.1 90.1 90.2 90.0 90.1 90.1 89.9
120.00 90.6 J9.7 90.7 90.7 90.7 90.7 90.8 90.8 90.7
125.J0 9'1.2 1i.2 91.2 91.3 91.3 91.3 91.4 91.3 91.3
130.)0 " 91.7 91.7 91.8 11.8 91.9 91.9 91.9 91.8 91.8
135.30 92.2 92.3 92.3 92.3 92.5 92.3 92.3 92.3 92.2
140.30 92.7 92.7 92.8 92.8 92.9 92.8 92.8 92.7 92.7
145.30 93.0 93.1 93.1 93.2 93.2 93.2 93.2 93.1 93.1
150.00 * 93.4 3.4 93.5 93.5 93.5 93.5 93.5 93.5 93.4
15s.0 0 93.8 V3.8 93.8 93.8 93.8 93.8 93.8 93.8 93.8
160.00 1 94.2 44.2 94.1 94.1 94.1 94.1 94.0 94.1 94.1
165.0 94.5 4.4 94.5 94.4 94.4 94.4 94.4 94.4 94.4
170.00 94.7 J4.7 94.8 94.7 94.8 94.7 94.8 94.7 94. 7
17.00 ( 95.C 95.0 95.0 95.0 95.1 95.0 95.1 95.0 95.0
183.00 ' 95.2 -5.2 95.3 95.3 95.4 95.3 95.3 95.3 95.3
184.99 " 95.5 95.5 95.5 95.6 95.5 95.6 95.5 95.6 95.6
189.99 95.7 15.8 95.7 95.8 95.8 95.8 95.8 9 5d8 95.8
194.99 * 96.0' 16.0 96.0 96.C 96.1 96.0 96. 96.0 96.0
199.99 96.2 9b.3 96.2 96.2 96.2 96.2 96.2 96.2 96.3

Q-50



rlaM 29

.. ,mm : MIa nPvet uapq orlaatesa

Task 3.2 - lNsmiai * NIg. lrror - On Axis

' - MAP IN UNITS OF 0.01 WAVES

S8 53 48 44 40 53 55 55 56 so8
---- 72--69 L S St 46 41 37 33 50 592 52 52 55 62 70 78

71 64 S1 50 45 40 31 33 28 43 46 47 47 51 57 65 71 76
68 62 55 48 42 38 35 32 29 25 33 37 39 41 45 51 57 61 65 67

-. Vt-SSS---9-- 34 --~3 -SO 28 26 22- 22- 27 31 34 38 44 48 51 53 55 97

54 53 49 43 36 30 25 24 24 24 22 18 13 18 23 28 33 38 41 43 44 45 48 51
45 44 43 40 33 25 20 18 18 20 2a 18 14 5 11 17 23 29 33 36 36 37 38 41 45 50

-- 58 ------ j-- -1-6--Lt 1-l--15- 16- 14 10- 0 5 11 18 24 28 30 30 31 32 35 39 45 125
105 100 96 28 22 14 7 3 4 7 11 12 9 4 -4 0 5 11 16 20 22 24 25 27 29 138 117 123
107 101 S6 91 16 7 0 -3 -2 2 6 6 3 -1 -8 -5 -1 2 5 9 -13 1 19 21 97 107 116 123

. t t 19-102 IS -s88- d 7 -S- -9 -8 -4 0 0 -2 -8 -13 -11 -10 -8 -5 -1 3 88 8 7 96 107 116 124 129
119 111 102 94 e6 80 75 70 64 -15 -12 -9 -8 -13 -15 -19.-18 -18 -18 -15 -11 66 72 79 87 96 IJ6 116 125 131
123 114 103 92 83 18 74 71 66 61 58 -18 -17 -18 -21 -25 -25 -26 -26 62 66 71 75 81 87 94 103 114 125 133* 121 II?- 105 93--3--- 1- -73--6--- 61---60 -25--29 -2--32 -32 -33 59 65 70 74 78 82 86 92'100 112 123 134
131 120 131 95 86 83 78 75 72 68 t4 61 56 49 -32 -41 43 53 60 66 70 74 78 81 84 89 98 110 122 133
133 122 113 S8 89 84 81 78 74 10 66 60 53 43 -41 -32 49 56 61 64 68 72 75 78 80 86 95 107 120 131
- s'- I t y--12 --- -z--- -82-- --t 4 - 5- -59 -33 -32 -- 32 -27 -25 -25 60 61 64 69 73 75 78 83 93 105 117 127
133 125 114 133 54 87 81 75 71 (6 62 -26 -26 -25 -25 -21 -18 -17 -18 58 61 66 71 74 78 83 92 103 114 123
131 125 116 106 96 81 79 72 66 -11 -1! -18 -18 -18 -19 -15 -10 -8 -9 -12 -15 64 73 75 83 86 94 132 111 119
t" L 124-116- tC r--6-I ---- 8----- 3-t --S- -8--10 -11--13 -8 -2 0 0 -4 -8 -9 -5 77 82 88 95 102 109 116

123 116 IC? 97 21 19 16 13 9 5 2 -1 -5 -8 -1 3 6 6 2 -2 -3 0 7 16 91 96 101 107
123 117 IC8 2S 27 25 24 22 20 16 11 5 3 -4 4 9 12 11 7 4 3 7 14 22 28 96 13)J 105
125- --45- 39-35---3--30 -28 -- 24--- 11 - 5 - C 10-- 14 16--IS 13 10 11 16 23 30 35 37 38 106

53 45 41 38 37 36 38 33 29 23 17 11 5 14 18 20 20 18 18 20 25 33 40 43 44 45
9- 48 45 44 43 41 38 33 28 23 18 13 18 22 24 24 24 25 30 36 43 49 53 54

51 55 53 51 48 44 38 34 31 27 22 22 26 28 30 31 34 39 46 53 59 62
67 65 61 51 51 45 41 39 37 33 25 29 32 35 38 42 48 '55 *62 68

16 11 65 57 51 47 47 46 43 28 33 31 40 45 50 57 64 711
8 -? - -6- --S-5 52 52 52 SC 33 37 41 46 St 58 65 72

58 56 55 55 53 40 44 48 53 58
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PGU 30

Wavfrout Plot-Q Polarization

Taskr 2.2 - Nominaal + fg. Error On Axis
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'r " Ip Pelartaatl.-

2tak 2.2 - ow sal + Kf. Irtr - 0 Arie

MAP IN UNITS OF 0.01 WAVES

117 111 106 103 99 62 64 64 64 67

--- - 151-iI-it6-ti-t04 100 --96 -S- 61 61 61 64- 70 7A8 7

129 122 115 109 103 99 95 91 81 S1 54 55 56 59 66 73 80 GS

126 121 114 107 101 96 93 91 88 83 41 45 47 49 54 59 65 70 73 S7

IIt-117 1 105 98 12 89 88 87 84 80 30 36 39 43 47 52 57 60 tt 63 65

112 111 108 102 94 88 84 63 83 83 I8 77 21 27 32 37 41 46 50 51 52 54 56 60

103 103 102 9U 91 8. 78 76 76 T8 79 77 73 14 20 26 32 37 42 44 45 45 47 50 54 S9

122 97 --15-9- -89 -t 74 69- 69 71 74 75 72 68 8 14- 2 27 32 36 38 39 40 41 44 48 53 91

121 116 112 66 81 73 65 61 Z2 66 70 70 68 63 4 S 14 20 25 28 31 32 34 35 38 74 83 as

123 117 112 IC 1I5 *6 58 54 56 60 64 65 62 57 0 3 6 10 14 18 21 25 27 30 63 .73 82 89

t t32125-t-tIt-114- -95-9 52--48 - 49-- t 57 58 55 50 -5 -2 -1 0 3 7 12 17 44 53 62 73 82 90 I,

135 127 118 110 IC2 9o 91 86 88 43 46 48 49 47 43 -10 -9 -9 -9 -7 -3 32 38 45 53 62 T2 62 91 97

139 130 119 108 Q9 94 90 87 82 17 74 39 40 39 36 -17 -16 -17 -18 28 32 37 41 47 53 60 69 60 91 99

4-133 2t-109 19--91- -89 8- t -77--6 32- -32- 1-.-24 -23 -25 25 31 36 40 44 48 52 56 66 78 69 100

141 136 123 111 102 96 94 91 88 84 80 77 72 65 25 -32 9 19 26 32 36 40 44 47 50 55 64 76 88 99

149 138 126 114 IC! 1to 97 94 90 e6 82 7j6 69 59 -21 37 15 22 27 30 34 38 41 44 46 52 61 73 06 97

-1tt39 12?-t 16 -1tC8-- 32 9 89-6 -- 1- t3- '-12-1--3-' 4 .26 27-- 30 35 39 41. 44 49 59 71 63 93

149 141 130 119 11C LJJ 47 91 81 E2 78 -6 -6 -5 -5 48 51 52 51 24 27 32 37 40 44 49 58 69 80 69

147 141 132 122 112 103 95 88 82 8 4 1 1 1 0 54 59 61 60 57 55 30 36 41 46 52 60 69 77 85

145 140 132 123-112 103 -94 -28 23 18--14 I 10 8 6- 61 67 70 69 65 61 60 64 43 48 54 61 68 75 82

139 132 123 113 41 39 36 33 29 26 22 18 1 1 11 68 74 77 76 72 67 66 70 78 86 57 62 67 73

139 133 124 49 *1 45 44 42 40 36 31 25 20 15 74 79 82 81 77 74 73 77 84 92 98 62 66 71

S 141- 6S- d6 -T -53 51 - 51 58 48 44 38 32 25 2C 80 e4 86 86 83 80 81 86 93 100 105 IC7 138 72

70 46 61 58 51 56 56 53 49 43 37 31 25 85 89 91 90 -88 8. 90 96 103 110 114 115 115

72 6e o5 64 63 61 58 53 48 43 38 33 89 53 95 95 95 96 100 106 113 119 123 124

77 75 73 71 68 64 9 54 51 47 42 92 96 99 103 101 104 110 116 123 129 132

87 a5 82 77 71 65 61 59 57 53 95 99 102 105 108 112 119 126-132 138

96 91 85 77 71- 68 67 66 63 8 1C3 107 110 115 120 127 134 141

--- ----- -9 -9 -e 75 73 72 72 73 1.34 108 112 116 121 128 135 143

78 76 75 75 73 111 114 118 123 129
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I.GURE 32

Wavefront Plot-P Polarization

Task 2.2 - Nominal + Mfg. Error - On Axis
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task 2.2 - mlo a1 + 1fg. rnrr On AMa
PRIIER NAP OF' POINT SPREAD FUNCTION

. NE SPA., REPRESENTS 8.04 IICRCNSI
NORPALIZL SO LARGEST VALUFP 0.02986 100

IJTAL ENERGY a J.2-tb61J3J0 Jl
MAP REPRESENTS 0.JL148256OL0 0 54.0604 PFRCENT OF TOIAL ENEkGV

0 1 0 3 1 0 J J at 1,1 I J 0 0 J ) 0 1 0 1 1 0 0 0 0 0 I l 0 0
0 0 1 1 1 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 0 0 0 1 0 0 0'----- -- 0-- 1- -0 C 0 1 1 1 I 1 1 0 0 uo 0 0 1 2 I 1 1 t) t) 0 1 3 3 0 0
3 0 3 0 '0 0 1 1 1 1 0 I 1 0 , 0 a 2 I L L I I I I 1 0 0 0 o302030011110111 110300122111111110000
0 0 0 0 0 0 1 1 1 1 l 2 I t 1 2 1 1 1 2 3 2 1 1 1 1 I 1 0 0 0

, -0 000 1 11-22--C I I- 2 2 121 1 34531112 111 121 00 000
0 0 0 0 1I C L 2 2 4 4 3 3 1 2 4 7 I 3 2 2 2 1 1I 0 1 2 1 0 0 0 1 0
1 0 0 0 1 1 1 12 2 5 7 6 5 5 4 2 1 2 5 A 3 2 3 2 0 1 1 1 1 0 0 J 00002311257667556) 6?972111220000000,,)- - 0 U g )--J 1 2 5 1 6 6 1 5 5 6 1 1 8 9 7 2 I 1 I 2 2 0 u 0 o 0 0 0
0 0 0 0 0 0 0 1 3 6 5 6 9 7 7 10 12 14 14 1 9 8 4 I 0 2 3 I 0 0 0 0 0 0 0
0 0 0 0 3 1 1 2 . 2 3 8 6 6 17 17 15 25 26 26 5 5 3 1 2 2 J u -.a 1 3 0
0--0 ---0 0- 1 2 4 - 1 1 6 10 19 28 24 36 60 52 41 44 1) I7 I 5 3 2 11 0 0 0 11 0

,1 0 1 2 2 4 4 3 2 5 16 28 29 38 69 94 82,53 46 0 21 I4 9 3 1 1 1 1 1 1 0 L 1
I J 1 1 2 2 1 3 3 5 8 8 13 21 31 44 59 82 89 62 41 42 27 74 I 6 4 I 3 3 3 2 1 1 I0 1 1 2 - 2 2 3 2 2 d 11 12 18 32 38 48 88 97 52 28 33 35 30 15 9 10 4 S 5 3 2 1 1 1
0 1 1 1 I1 4 3 1 3 9 13 14 13 21 31 33 64 66 35 12 21 35 23 9 8 I) 7 6 4 2 2 1 1 0
1 1 1 i 1 5 S 3 2 9 14 15 23 15 25 30 172 1 12 73 77 40 44t L IC 8 s 0 6 3 1 2 2 1 0
1 1 1 4 A 4 2 9 1 L8 36 23 11 11 9 6 0 9 17t 5 39 1~ IS 9 1 5 5 2 I 1 1 1, 1 1 2 2 3 3 5 $5 1 21 23 32 19 5 16 17 12 12 15 5 7 12 It 2) 13 1 1 3 5 2 1 0 1 1

I 1 0 2 2 3 3 5 12 12 15 13 11 11 14 46 74 64 45 35 19 7 3 5 13 1 3 I 1 3 1 1 0 1 1
! 1 t1 0 2 2--- 2 3 4-LZ- 8 4 6 16 40 51 100 90 O 547 42 31 13 4 3 1 3 3 1 I I 1 1 1 31 1 1 3 2 1 2 2 S 2 6 23 38 73 92 92 94 83 14 62 54 37 21 14  8 1 1 2 2 2 2 1 1 1 10 1 1 1 1 1 2 1 1I 10 24 38 56 68 77 90 95 P3 53 -1 21 15 II 7 2 I I 2 3 1 0 0 0 0

10 1 1- 0 0- 2 2 3 7 12 21 33 35 41 54 6)48 31 21 14 8 3 1 I1 2 1 I 0 3 1 3 q
0 0 1 1 0 C C 1 3 3 2 2 5 15 26 29 29 24 19 21 19 9 6 3 3 3 1 0 0 0 0 0 0
0 0 0 0 0 0 1 1 3- 3 1 1 3 6 13 13 15 14 9 7 6 7 IC 9 8 9 6 2 1 1 0 0 0 0 0
0 --- 0--- 1-0 3 I. 3 2 4 6 5 5 6 .5 4 3 5 8 9 910 8 5 2 L I o 0 1 o 0
0 0 0 0 3 C 0 1 L 1 2 2 2 3 5 e 4 2 3 5 5 65 3 2 11 0 0 0 1
I 1 0 0 0 1 2 2 0 001 2 2 1 3 3 4 3 3 3 3 3 3 1 I J 1 1 1 3 3 J 0
0-0 -0*- 0 0--I 3 3- 1 1 1 I 1 1 1 2 5 4 2 I I I I I I 1 1 2 I I 0 0 0 00 0 0 0 1 1 2 2 2 1' 1 1 1 1 1 0 0 1 2 2 1 1 1 1 I 1 .1 1 0 0 0 0 0
000 ) 1 0 0 L I 1 2 2 2 1 0 0 1 I I I I I I 1 1 00 0 0 000

--0 0 00 1-1 00 0 1 1 22 1 0000 I I I 1 0 0 0 0 1 I 1 000 0 1 1 2 1 1 C J3 .1 1 t 3 0 0 0 1 1 1 1 1 1 C 0 U 0 1 1 1 t 1 J 0
L.. j J 3 I 1 1 1 1 0 0 0 o u a 0 0 0 0 0 a 1 I I u 3 u 0 1 1 1 I0 0 0 0I"|D -" JJ.. .l. 1 . 0011110000
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.Point Spread Fu1tion

STask 2.2 - NIouinal + Mfg. Error - On Axis
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IGURE 35

Intensity Distriubtion - Central 129 Microradians

Task 2.2 - Nominal + Mfg. Error - On Axis
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FIGURE 36
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Task 2.2 - Nominal

0i tH+ MfEg. Error - On Axis
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TABLE 10 39

ENC I RC L E D ENERGY

Task 2.2 - Nominal + Mfg. Error -150 Off Axis

CIRCLE *
* PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

RADIUS -------

(MI- * CENTER (MICR3NS):
CRrNS) * X= -10.13 1J.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -13.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 * 0.0 0.0 0.1 0.1 0.2 0.1 0.1 0.0 0.0
6.00 * 0.3 0.4 0.2 0.2 0.2 0.2 0.2 0.5 0.5
6.00 * 0.3 0.4 0.7 0.7 1.6 0.7 0.8 0.5 0.5
8.00 * 1.1 1.2 1.3 1.4 1.6 1.4 1,4 1.5 1.5

10.00 * 1.6 1.7 1.7 2.0 3.1 1.9 1.9 2.1 2.0
12.00 * 3.5 3.7 2.7 3.3 3.5 3.3 3.0 4.4 4.2
14.00 * 3.5 3.7 3.7 4.9 4.5 4.9 4.5 4.4 4.2
16.00 * 6.0 6.3 4.8 6.4 5.3 6.4 5.7 7.4 7.0
18.00 * 7.0 7.3 6.2 7.9 7.6 7.9 7.4 8.6 8.2
20.00 * 9.1 9.3 8.0 10.1 7.6 10.1 9.6 11.0 10.5
22.00 * 10.1 10.4 10.2 12.1 10.9 12.0 12.2 12.3 11.7
24.00 * 12.6 12.7 11.6 13.4 12.9 13.3 13.7 15.1 14.5
26.00 * 13.8 13.9 14.6 15.8 16.7 15.6 16.9 16.6 16.0
28.00 * 16.6 16.5 17.5 18.5 18.1 18.2 20.3 19.5 19.0
30.00 * 18.8 L8.6 20.2 20.9 22.3 20.5 23.0 22.0 21.6
32.00 * 22.9 22.5 22.4 23.3 24.9 22.9 25.4 25.8 25.6
34.00 * 23.7 23.3 25.7 26.6 27.5 26.2 28.8 26.7 26.5
36.00 * 28.3 27.9 28.3 29.8 31.3 29.5 31.5 30.8 30.8
38.00 * 30.6 30.3 31.3 33.0 34.5 32.6 34.1 33.2 33.2
430.0 * 34.5 34.2 34.3 36.5 36.7 36.3 37.1 36.6 36.7
42.00 * 36.6 36.3 38.1 40.3 40. 0 40.2 406 38.7 38.8
44.00 * 40.7 40.5 40.1 42.3 43.1 42.4 42.6 42.4 42.6
46.00 * 43.5 '.3.4 44.3 46.1 46.9 46.3 46.5 45.4 45.7
48.00 * 46.6 46.6 47.5 49.3 48.6 49.6 50.1 48.4 48.7
50.00 * 49.6 49.6 50.5 51.6 52.9 51.9 52.5 51.7 52.0
52.00 * 52.6 52.7 53.3 54.3 56.0 54.6 55.7 54.8 55.0
54.00 * 54.3 54.5 56.8 57.2 59.3 57.5 58.7 56.7 57.0
56.00 * 57.6 57.8 59.8 60.5 62.4 60.7 62.1 59.8 60.0
58.00 * 60.1 50.3 62.1 62.6 65.5 62.8 64.0 62.5 62.6
63.30 * 62.6 52.8 64.8 65.6 68.0 65.6 66.8 64.6 64.9
62.00 * 64.6 64.8 67.4 '68.0 70.1 68.0 69.1 66.6 66.8
64.00 * 67.9 57.9 69.0 69.8 72.1 69.8 71.0 69.2 69.5
66.30 * 69.8 59.9 71.6 72.1 74.1 72.2 73.2 71.1 71.4
68.00 * 72.1 12.0 73.4 73.8 74.9 73.9 74.6 72.9 73.3
70.00 * 73.8 73.7 75.2 75.3 76.6 75.5 76.1 74.3 74.8
72.00 * 75.8 75.6 76.5 76.5 77.9 76.7 77.2 75.9 76.3
74.00 * 76.7 76.6 78.2 77.9 79.1 78.2 78.4 76.9 77.3
76.30 * 78.5 78.3 79.5 79.1 80.1 79.3 79.4 78.3 78.6
78.00 * 79.6 79.5 80.2 80.0 81.1 80.2 80.1 79.3 79.5
80.00 * 80.6 30.6 81.4 81.0 81.8 81.1 81.0 80.3 80.4
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E N C I RC L E D E N ER GY

********** Task 2.2 - Nominal + Mfg. Error - -150 Off Axis
F *- -ywaywww**e** ** **

CIRCLE *
----- * PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES
RADIUS * ----------- - ---

(MI- * CENTER (MICR3NS):
CRONS) * X= -10.13 13.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -13.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 * 0.3 0.4 0.7 0.6 0.9 0.6 0.7 0.5 3.510.00 * 1.6 1.7 1.7 2.0 3.1 1.9 1.9 2.1 2.0
15.00 * 5.0 5.3 4.4 5.8 5.3 5.8 5.2 6.2 5.9
20.00 * 9.1 9.3 8.0 10.1 7.6 10.1 9.6 11.0 10.5
25.00 * 13.4 13.5 14.1 15.3 14.1 15.2 16.5 16.1 15.5
30.00 * 18.8 18.6 20.2 20.9 22.3 20.5 23.0 22.0 21.6
35.00 * 26.6 26.2 26.6 27.8 30.3 27.4 29.5 29.0 28.940.00 * 34.5 34.2 34.3 36.5 36.7 36.3 37.1 36,6 36.7
45.00 * 42.0 41.9 42.7 44.6 44.6 44.8 45.0 43.9 44.2
50.00 * 49.6 49.6 50.5 51.6 52.9' 51.9 52.5 51.7 52.0
55.00 * 56.5 56.7 58.0 58.7 61.7 58.9 60.2 58.7 58.8
60.30 * 62.6 62.8 64.8 65.6 68.0 65.6 66.8 64.6 64.9
65.00 * 68.7 $8.7 70.7 71.3 73.1 71.4 72.4 70.0 70.3
70.00 * 73.8 73.7 75.2 15.3 76.6 75.5 76.1 74.3 74.8
75.00 * 77.9 17.7 78.7 78.5 79.7 78.7 78*9 77.7 78.1
80.00 * 80.6 80.6 81.4 81.0 81.8 81.1 81.0 80.3 80.4
85.00 * 82.5 82.6 83.3 83.1 83.5 83.1 82.9 82.4 82.3
90.00 * 84.1 84.2 84.6 84.6 84.8 84.5 84.4 84.2 84.0
95.00 * 85.4 85.6 85.7 85.8 85.9 85.7 85.7 85.7 85.5

100.00 * 86.5 86.6 86.6 86.7 86.9 86.7 86.9 86.8 86.7
105.00 * 87.4 d7.4 87.6 87.7 87.8 87.7 87.8 87.6 87.6
110.00 * 88.3 88.3 88.5 88.5 88.7 88.6 88.6 88.4 88.5
115.00 * 89.2 89.2 89.3 89.2 89.4, 89.3 89.3 89.2 89.3
120.00 * 89.9 89.9 90.0 89,9 90.1 90.0 89.9 89.8 89.9
125.00 * 90.5 90.5 90.6 90.5 90.7 90.6 90.4 90.3 90.3
130.00 * 91.0 91.0 91.1 91.1 91.1 91.1 90.9 90.9 90.8
135.00 * 91.4 91.4 91.4 91.5 91*5 91.5 91.5 91.5 91.514033 * 91.9 91.8 91.9 91.9 91.9 91.9 91.9 91.9 91.9
145.00 * 92.3 92.3 92.3 92.3 92.2 92.3 92.2 92.2 92.2150.00 * 92.7 92.7 92.7 92.7 92.7 92.6 92.6 92.6 92.6155.00 * 93.0 93.1 93.1 93.0 93.0 93.0 92.9
160.00 * 93.4 93.4 93.4 93.4 93.4 93.4 93.3 93.4 93.4165.00 * 93.8 93.7 93.8 93.8 93.8 93.8 93.8 93.8 93.8
170.00 * 94.1 94.0 94.0 94.1 94.2 94.1 94.1 94.1 94.1
175.00 * 94.4 94.3 94..4 94.4 94.4' 94.4 94.4 94,4 94.4
180.00 * 94.7 94*7 94.7 94.7 94.8 94.7 94.8 94.7 94.7
184.99 * 95.0 95.0 95.0 94.9 94.9 95.0 95.0 95.0 95.0
189.99 * 95.2 95.3 95.3 95.2 95.3 95.3 95.2 95.2 95.2
194.99 * 95.5 95.5 95.6 95.5 95.6 95.5 95.5 95.5 95.4
199.99 * 95.8 95.8 95.8 95.8 95.8 95.8 95.7 95.8 95.7

*********************Q-****60**
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.avfrot fpq 1PlatiLation

ask 2.2- losil * Wf. Error -150' Off Axils

S.IAP IN UNITS OF 0.01 WAVES

95 88 94 98

127 117 107 98 90 83 90 94 98 132 10? 111

136 130 122 112 103 94 66 81 7 91 95100105110115 120

132 126 123 Its 106 97 89 82 77 83 87 92 97 102 108 113 118 124

125 124 122 119 114 107 99 91 84 77 72 78 82 87 92 97 103 108 114 119 125 130

-114 114 114 113 110 106 100 93 86 79 72 68 73 77 62 86 92 97 102 108 113 119 124 130

106 10606 106 103 99 94 88 81 74 68 63 68 72 76 81 85 90 96 101 106 112 11E 124

91 92 88 131 130 98 94 90 84 77 71 65 60 63 67 71 75 80 64 89 95 100 106 95 103 111
-.104 100 6 92 87 82 94 90 86 80 74 68 62 57 59 62 66 70 74 79 83 89 79 87 95 103 113 116

107 103 99 95 90 85 78 72 65 77 71 65 59 54 55 58 61 65 69 56 64 72 81 88 96 103 109 115

114 110 106 132 97 92 86 79 72 65 57 51 62 56 50 51 53 56 44 St 59 67 75 83 90 97 103 108 11I 3 118

116 112 108 103 98 92 85 78 71 63 55 40 42 36 46 46 34 40 47 54 62 69 77 85 92 98 103 198 112 117
117 113 10 103 98 91 84 76 6 60 53 45 39 t51 48 48 54 43 SO 56 64 71 79 86 92 98 103 o10 I 11 II

114 109 103 96 89 82 74 65 57 50 62 58 SS 53 52 58 64 69 58 65 72 79 85 91 97 101 105 109

115 109 103 96 88 80 72 63 75 71 67 63 60 57 55 61 67 73 79 84 71 77 84 89 94 98 1.02 106
110 103 95 87 97 91 86 81 76 72 68 64 61 58 63 69 76 82 87 92 96 98 86 90 94 99

112 104 114 109 103 97 92 87 82 77 73 69 65 61 66 72 79 85 91 96 100 102 103 103 91 96

127 121 115 139 134 99 93 e8 83 78 74 70 65 70 76 83 90 96 102 106 109 110 110 109

127 122 116 110 105 100 94 89 84 79 75 70 75 81 88 96 103 109 114 117 118 119

127 121 116 111 105 100 94 89 85 80 75 79 86 94 102 10 -117 123 126 129

,- - 125 123 114 109 104 99 94 89 64 79 84 91 100 109 118 126 132 136

_ _ _ 116 111 106 101 97 92 88 82 88 96 105 115 124 133

a, 108 103 99 95 91 a8 91 100 109 119



FIGURE 38
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Wavefront Plot-Q polarization

Task 2.2 - Nominal + Mfg. Error -15- Off Axis
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Svavefroat mIp-P " lriarlttoa

Task 2.2 - Nhminal + Mf. Error -15* Off Axis

SAP IN UNITS OF 0.01 WAVES

64 $8 14 18

97 8? 77 67 59 53 9 13 17 22 26 31

- 106- 99 91 82 72 63 56 50 6 10 15 20 25 30 35 40

101 97 91 04 76 67 59 52 46 2 7 11 17 22 27 32 38 43

94 93 92 88 83 76 69 61 53 47 42 -2 2 ? 12 17 22 28 33 39 44 SO

..................... 4 84 82 80 75 69 63 55 48 42 37 7 -3 I 6 11 16 22 27 33 38 44 SO

76 76 76 75 73 69 64 57 SI 44 38 33 -12 -8 -3 0 5 10 15 21 26 32 37 43

113 109 105 71 70 68 64 59 53 47 40 3 29 -16-13 -9 -4 0 4 9 14 20 25 62 70 78

S121 117113 9 109 104 99 63 60 55 50 44 30 32 26 -20 -17 -14 -to -6 -1 3 8 46 54 62 70 7?? s
124 120 116 112 107 101 95 88 81 46 41 35 29 23 -24 -22 -18 -15 -11 23 31 39 47 55 63 70 ?6 82

130 126 123 119 114 109 102 96 88 01 74 67 31 26 20 -29 -26 -23 11 18 26 34 42 50 57 64 70 75 80 as
132 128 124 120 115 109 102 95 87 80 72 65 58 52 15 -34 1 7 14 21 28 36 44 52 59 65 70 75 79 84

134 129 125 120 114 1J8 100 93 65 77 69 62 55 -20 -22 27 33 13 16 23 31 38 46 53 59 65 70 74 76 62

131 125 119 113 106 98 90 82 74 66 -8 -12 -15 -17 31 37 42 -48 25 32 39 46 52 58 63 68 72' 75

132 126 119 112 104 96 88 80 4 0 -3 -7 -10 -13 34 40 46 52 57 63 38 44 50 56 61 65 69 73

127 120 112 134 26 20 15 10 5 1 -2 -6 -9 37 42 40 55 61 66 71 75 77 53 57 61 65

129 121 43 38 32 26 21 16 11 6 2 -1 -5 40 45 51 58 64 70 75 79 81 62 82 58 63

56 50 44 30 33 27 22 17 12 7 3 0 44 49 55 62 69 75 81 85 88 89 89 as

56 53 45 39 34 29 23 18 13 8 4 49 53 60 67 75 82 88 93 96 97 98

56 50 45 39 34 29 23 10 13 9 53 58 65 73 81 89 96 102 105 107

54 48 43 38 33 28 23 18 13 58 63 70 79 88 97 105 111 I115

45 40 35 30 26 21 17 61 67 75 84 94 103 112

36 32 28 24 20 64 73 79 88 98
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FIGURE 40

Wavefront Plot-P Polarization

Task 2.2 - Nouinal + Mfg. Error -150 Off Axis
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ltoE 41

Toek 2.2 - Nom nsl + Mf. Error -15* Off A6xs

PRI*TER MAP OF POINT SPREAD FUNCTION

IO fN SPA*: REPRESENTS 8.04 NICARNS)
NORRALIN D SO LARGEST VALUE * 0.0179 * 100

TOTAL ENERGY * 0.1870400+01
S------NAP REPRESFNTS 0.17430360#0L nR- -93.W06-EtCE-T_0FTOTAL ENERGY

000001111 0 0 00 0 0 3 00 0 11100111 0 0 0 0 0.. 0 0 0 0 1 1 1 1 1 1 0 0 1 1 I 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 0 0 00 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 2 1 1 3 2 1 11 0 1 1 1 0 1 1 0 0 0 00 3 0 0 3 1 I Z I I I I 1 0 I I2 31 I 3 2 I I 1 1 I 1 1 1 1 0 0 0 0 0

0 0 0 0 0 0 I 1 1 1I 2 1 I 0 0 2 2 2 2 2 0 0 1 0 1 1 1 I 2 1 0 0 0 0 00 0 0 0 0 0 1 11 2 2 1 1 1 0 1 1 2 1 2 0 1 2 1 1 0 0 0 1 0 01 0 0 0 0 1 1 2 3 3 2 2 3 1 1 3 3 2 3 4 4 2 122 2 2 2 1 0 1 0 1 1 01 0 00 1 I 2 2 3 3 2 4 3 1 4 6 6 5S 8 72 1 3 3 2 2 2 1 0 1 0 1 1 0
0 0 0 3 1 1 1 2 3 4 4 5 5 5 7 6 6 7 6 8 9'6 5 5 3 2 2 2 I 0 0 0 1 1 00 0 1 1 0 1 2 3 4 4 5 7 10 8 5 6 8 8 8 8 10 8 4 3 3 1 1 0 0 .0 0 0 01 1 0 1 0 I 2 1 1 3 5 6 10 13 10 10 9 6 12 16 12 It 11 9 5 2 2 1 1 1 0 0 0 0 01 I 1 1 I I 2 2 4 8 9 10 19 23 23 26 16 4 15 27 24 23 16 10 9 4 I 1 1 3 2 1 0 1 11 2 2 2 1 2 2 5 10 14 13 19 35 39 40 45 27 9 18 29 34 43 35 10 15 8. 2 2 2 3 4 2 1 1 1I 2 2 2 1 I 2 7 12 14 IT7 33 49 42 48 54 31 18 2? 37 42 53 49 28 18 10 4 2 2 3 3 2 1 I i1 2 2 1 1 2 4 7 9 13 25 51 54 37 55 56 22 16 32 57 60 50 51 40 22 10 3 3 3 4 2 1 1 2 2
2 2 2 1 2 5 7 7 7 16 35 56 47 38 72 58 19 24 32 66 80 4? 47 53 34 14 5 3 5 5 3 1 2 2 2
I 1 1 1 2 4 6 4. 6 15 27 35 25 35 76 53 36 62 37 51 75 37 33 49 35 17 6 3 3 4 2 I 1 I I
0 0 0 0 1 2 1 1 4 8 8 7 4 24 61 41 49 89 47 40 59 21 8 19 16 12 6 2 0 1 1 1 0 0 01 0 0 1 2 1 0 2 4 5 3 6 14 34 67 55 46 62 46 59 66 24 6 3 2 8 7 4 2 I 1 1 1 0 01 I 1 1 2 2 2- 3 A4 5 8 23 48 67 95 94 51 23 40 88 88 53 41 21 5 6 ? 6 4 3 2 1 1 111 0 1 1- 1 2 2 2 2 3 12 36 73 BR 98100 56 15 41 89 69 80 77 42 12 4 3. 4 4 3 1 1 1 1 13 ) 1 1 1 2 2 1 1 5 L9 43 77 85 69 59 39 19 35 61 68 81 81 46 19 9 4 2 2 2 1 1 1. 0 1I t 1 I I 2 2 2 1 8 26 44 62 67 46 25 14 11 21 34 48 63 60 40 29 18 8 2 1 1 1 1 1 1 00 0 0 1 1 2 1 1 1 6 21 30 34 38 35 22 9 5 12 24 33 36 33 29 26 15 6 2 1 I 0 I. 1.0 00 0 3 0 3 I 1 0 0 1 7 11 10 11 16 21 14 8 10 17 17 13 12 12 10 4 1 2 2 0 0 0. 0 .0 00 0 0 0 0 0 1 0 1 1 1 2 4 3 5 11 13 10 7 8 5 3 3 1 I 0 1 1 0 0 0 0 0 00 0 0 0 0 0 1 1 2 4 3 2 4 4 3 6 9 9 5 3 2 2 3 2 3 4 1 0 1 0 0 0 0 0 0.0 0 1 0 0 0 I 3 3 4 5 4 2 2 5 6 6 6 5 4 2 2 3 5 66 6 3 2 0 0 0 0 0 00 0 1 0 0 0 1 3 4 3 4 4 1 1 6 6 3 2 4 4 1 1 3 5 S 5 5 4 2 0 0 0 0 0 00 ) 1 9 0 0 1 2 2 1 2 2 2 4 5 2 1 2 2 1 1 3 3 3 4 3 2 t 0 0 0 0 0 00 0 0 1 0 0 0 0 0 0 0 111 2 3 2 1 1 1 0 1 I I I 1 0 0 0 0 0 0 0 0 00 0 0 0 0 1 0 0 0 1 1 1 .1 1 1 1 1 0 0 1 1 0 0 0 1 3 0 0 0 0 0 00 0 0 0 1I I 1, 1 1 0 0 0 1 1 1 1 0 1 1 1 0 0 0 0 1 2 2 1 1 0 0 00 0 0 0 0 1 1 1 L 1 0 0 1 1 1 1 0 0 1 1 1 1 0 0 0 1 2 2 3 2 1 0 0 0 00 0 0 0 3 1 1 1 3 1 0 1 2 1 1 0 0 0 0 1 1 1 1 0 0 '1 1 2 2 1 0 0 0 0 0
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FIGUB 42

Point Spread Function

Task 2.2 - Nominal + Mfg. Error -150 Off Axis
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FIGURE 43 67

Intensity Distriubtion- Central 129 Microradians

Task 2.2 - Nominal + Mfg. Error -15, Off Axis
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TABLE 12 79

EN C I RC LE 0 E N E k GY

,*** ,r* Task 2.3B - Nominal + Mfg. Error + First Temprature On Axis ,*,,,

CIRCL- s
* PERCEhT ENcriGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATcS

RADIUS * -------- ------ -----------

(MI- * CENTER (PICRUNS):
CRGNS) * X= -10.13 1J.13 J.) -1.13 0.0 10.13 ).) -10.13 10.13

* Y= -10.13 -10.13 -13.13 6.0 0.0 0.0 10.13 10.13 10.13

5.0C * 0.2 J.3 0.3 0.2 C.1 0.1 0.4 0.3 0.3
10.00 * 1.1 1.2 1.2 0.7 0.41 0.4 1.4 1.4 1.1
15.00 * 3.4 3.7 3.7 2.1 1.8 1.9 4.0 4.0 3.2
20.00 * 6.4 0.9 7.J 4.7 4.3 4.7 7.5 7.5 6.4

25.00 * 10.2 iJ.9 11.4 10.3 10.7 10.3 11.9 11.9 10.8
30.00 * 15.8 io.8 16.9 16.4 17.3 16.5 17.9 f8.3 17.3
35.3:) 23.8 2.2 24.6 23.6 24.7 23.6 26.5 26.9 25.5
4U. )0 * 31.7 >i.3 32.7 32.6 33.1 32.5 35.6 35.4 33.9
45.30 * 39.6 -*.8 41.4 43.4 45.8 43.2 44.1 43.1 41.8
5 .;JO + 48.5 44.8 50.0 52.3 54.7 52.1 51.7 50.9 L,). 4
55.00 * 57.8 )7.2 59.4 60.8 62.b 60.6 t0.3 58.5 ' .8

6 . 64.9 o+. 66.4 67.2 68.8 67.2 66.9 64.9 65.3
65.00 * 70.6 49.8 71.9 72.6 74.5 72.6 72.2 7C.1 70.8
70.00 75.0 74.3 76.0 76.5 77.7 76.5 76.0 74.3 75.2

75.00 * 78.8 18.0 79.2 7S.4 80.0 79.4 79.1 78.0 78 .8
80.00 * 81.5 jJ.b 81.4 81.4 81.7 81.5 81.4 80.6 81.4

85.0) * 83.2 o2Z.5 83.2 83.3 83.4 83.3 83.4 82.6 83.2
90.00 * 84.6 c;, .3 84.7 84.9 85.0 84.9 84.9 84.5 84.8

95.00 * 86.C do.0 86.1 86.3 86.5 86.3 86.3 86.1 86.2

10.Jeu * 87.1 o .f. 87.4 87.5 87.9 87.6 87.5 87.3 87.2

105.00 * 88.1 od.5 88.6 88.6 88.9 88.7 8. 6 88.4 88.1
110.00 * 89.1 31.4 89.5 89.4 89.7 89.5 89.5 89.4 89.2
115.00 V 90.C 0U.2 90.2 90.2 90.3 90.1 90.2 90.2 90.0

120.)0 * 90.7 :J.d 90.8 90.8 90.8 90.8 90.9 .90.9 90.7
125.J) * 91.2 91.3 91.3 91.4 91.4 91.3 91.5 91.4 91.3

130.00 * 91.8 P1.8 91.9 91.9 92.0 91.9 92.0 91.9 91.9

135.00 * 92.3 92.3 92.4 92.4 92.5 92.4 92.3 92.3 92.3

14J0.) 92.7 92.7 92.8 92.9 92.9 92.9 92.9 92.8 92.8

145.00 * 93.1 9.1.1 93.2 93.2 93.2 93.2 93.2 93.2 93.1

150.00 93.5 )3.5 93.5 93.6 93.6 93.6 93.5 93.5 93.5

155.00 m 93.E 93.8 93.9 13.8 93.8 93.8 93.8 93.8 93.8

160.00 * 94.2 44.2 94.2 94.1 94.1 94.1 94.1 94.1 94.1

165.30 94.5 14.5 94.5 94.4 94.4 94.5 94.4 94.4 94.4

170.00 , 94.7 .7 94.8 94.7 54.8 94.7 94.8 94.7 94.7

175.00 * 95.0 95.0 95.0 95.C 95.1 95.0 95.1 95.0 95.J

180.00 * 95.3 95.3 95.3 95.3 95.4 95.3 95.4 95.3 95.3-

184.99 * 95.5 95.5 95.5 95.6 95.6 95.6 S5.5 95.6 95.6

1 8 9 .99 95.8 i-.8 S5.8 95.9 95.8 95.9 95.8 95.8 95.8

1S4.99 * 96.C J96 96..C s.. 1 96.0 96.0 96.0 96.0

199.99 * 96.3 9o.3 56.2 96.2 96.3 96.3 96.2 9 6.3 96.3
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TABLE 13

ENCi[RCLED ENER G Y 80

I**** A& e 4 ,g : Task 2.3B - Nominal + Mfg. Error + First Temperature On Axis ,**
CIQCLE

.------ PERCE1T ELJ,~,AY A41THIN CIRCLE CENTERED AT INDICATED COORDINATES

(I - ' CENTEP (v ICRJAS):
rNS * X= -IC.13 1j.1 ).J -10.13 3.0 10.13 3.0 -10.13 10.13

Y= -10.13 -13.13 -13.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 0.0 J.0 0.1 0.0 0.0 0.0 0.1 0.0 J.O
4.00 * 0.2 J.3 0.1 0.1 0.0 0.0 0.1 C.3 0.3
6.00 * 0.2 J.3 0.5 0.3 0.1 0.1 0.5 0.3 0.3

.0C 3.8 J.9 J.3 J.5 j.1 0.2 3.9 1.J 3.8
1J. JO 1.1 1.2 1.2 0.7 0.4 0.4 1.4 1.4 1.1
12.00 2.4 2.6 2.0 1.1 0.5 0.8 2.2 2.9 2.3
14.30 * 2.4 2.6 3.0 2.0 1.2 1.6 3.3 2.9 2.3
w.00 * 4.0 4.5 ;4.0 2.4 1.8 2.2 4.4 4.8 3.8
18.00 * 4.8 i.1 5.1 3.7 4.3 3.4 5.5 5.6 4.7
20.00 6.4 6.9 7.0 4.7 4.3 4.7 7.5 7.5 6.4
22.00 * 7.2 1.0 8.4 6.8 7.8 6.7 8.9 8.4 7.4
24., j 9.4 13.1 1J.2 7.9 9.1 8.0 10.6 10.9 9.9
26.00 10.6 L1.2 12.0 10.6 12.6 10.6 12.4 12.3 11.4
28.00 * 13.7 14.1 15.2 13.5 13.5 13.6 16.2 15.8 14.8
30.00 * 15.8 i .8 16.9 16.4 17.3 16.5 17.9 18.3 17.3
32.00 * 20.1 ,L.4 20.2 18.8 19.0 18.9 21.6 23.0 21.7
34.33 * 23.9 ZZ.4 22.0 23.3 22.5 23.J 24.5 24.1 22.7
36.00 * 25.e 1/.2 26.2 25.6 25.6 25.6 28.7 28.9 27.4
38.00 * 27.6 e9.: 2.9.1 29.5 30.7 29.5 31.5 31.4 29.8
4).UO * 31.7 >3.3 32.7 32.6 33.1 32.5 35.6 35.4 33.9
42.00 * 33.5 j5.2 36.3 37.4 39.4 37.3 39.0 37.4 35.8
44.00 * 38.C i9.3 39.6 39.8 42.1 39.5 42.3 41.5 40.3
46.00 40.9 ,1.9 43.0 45.1 48.1 44.9 45.5 44.2 43.2
48.00 45.2 -t.7 47.5 49.0 49.5 48.6 49.6 48.0 47.3
5j.))W 48.5 4d.6 53.0 52.3 54.7 52.1 51.7 5C.9 50.4
52.00 * 52.8E 2.5 54.1 55.8 57.0 55.6 55.5 54.4 54.4
54.00 .55.1 j4.8 56.8 59.2 60.8 59.0 58.0 56.5 56.4
56.00 * 59.2 J.6 61.1 62.4 63.1 62.3 61.8 59.9 60.i
58.00 * 62.C ai.4 63.2 64.6 66t.h 64.5 63.9 62.4 62.6
60.00 * 64. o 6o.4 67.2 68.8 67.2 66.9 64.9 65.3
62.00 * 66.9 J0.1 68.4 69.6 71.4 69.6 69.0 66.7 67.2
64.00 * 69.E 9.1 70.5 71.2 73.2 71.2 71.0 69.3 70.1
66.J0 U 71.5 1J.8 12.6 73.5 75.3 73.5 73.0 71.0 71.7
68.00 * 73.7 /1 .9 74.4 74.9 76.1 74.9 74.6 73.1 74.0
70.00 * 75.C I . 3 76.0 76.5 77.7 76.5 76.0 74.3 75.?
72.0. * 77.C 10.2 77.3 77.6 78.7 77.6 77.3 76.1 77.1
74.00* 77.9 17.1 19.6 78.9 79.6 78.9 78.5 77.1 78.0
76.3 * 79.5 7 .6 . 79.8 79.9 8-J.3 79.9 79.6 78.6 79.4
78.00 * 80.4 1'.o 80.5 80.6 81.1 80.6 80.4 79.6 80.3
83.00 * 81.5 J.b 81.4 81.4 81.7 81.5 81.4 80.6 81.4
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FIGURE 56

Wavefront Plot-Q Polarization

Task 2.3B - Nominal + Mfg. Error + First Temperature On Axis
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,1tI3 57

Yveofroult Np-P Polartiutlo

t ?ak 2.3 - Nominl + Mft. BIrro + Firt' Temawture On ALs

j MAP IN UNITS OF 0.01 WAVES

215 209 204 200 196.IS9 161 162 162 165

231 .- -lt 2C9 204 199 195 191 157 160 160 161 164 70 17 186

229 223 214 210 204 199 195 191 187 151 1!4 155 157 160 167 l74 180 185

a26 221 215 208 202 198 195 192 188 184 142 146 149 151 155 161 167 171 174 175
1111-,14 4 212 2C6 200 194 191 190 188 185 181 131 137 141 144 149 154 159 161 162 143 164

209 210 1J8 203 196 190 186 185 185 184 182 178 122 128 133 138 143 148 152 153 153 154 155 157
all 20) 231 231 d94 193 d6 18 1 180 i 178180 18) 178 T17' 114 120 127 133 139 143 146 14f 146 147 149 152 155

2 -- 2-194 144-493- &9 183 176-111 170 172 175 175 172 168 108 114 120 121 133 138 140 140 141 L42 143 146 150 186
217 214 211 186 11l 114 161 163 It3 166 170 170 167 162 103 108 113 120 125 129 132 134 135 136 138 173 181 186
22J 216 212 2CI 1 5 161 159 155 156 160 163 163 160 155 98 IC1 IC5 109 114 118 122 175 128 131 164 173 181 18S

-- -- 230 224 218 212 2CS 11 193 153 148 149 152 155 156 153 147 92 %4 96 98 1)1 106 112 117 145 154 163 173. 182 189 193
234 227 219 1i1 203 1 7 192 186 180 142 144 146 147 145 14C 86 E8 8e 88 90 95 132 138 146 154 163 173 183 191 196
239 231 220 2LJ 2(C1 1I5 191 L18 181 17 172 137 137 136 133 79 79 19 79 126 131 136 141 148 154 162 1?1 181 191 199

-;44 234--222 211--2CI-t- 5 192L- 189 184 179 15- 173 129 128 126 7) 71 71 122 129 134 139 144 149 154 160 168 179 191 200
247 237 225 213 2C3 1s8 195 191 187 182 178 174 168 160 120 61 105 115 123 129 134 139 144 148 151 157 166 177 190 199
249 240 227 21 2C(1 3L 198 194 189 184 179 173 165 155 73 132 110 118 124 128 132 137 141 145 148 153 163 175 187 197
5) 24-224-21-,tO--t-q--199---94 189-184--179 172 82 83- 82--38 140 141-123 125 129 134 139 142 145 151 161 172 184 194

249 241 231 221 212 IJ,* 198 191 184 180 176 90 90 91 90 144 141 149 148 122 126 131 137 141 145 151 163 173 181 189
246 241 233 223 213 .)J4 196 188 182 ICI 102 99 99 98 97 151 156 159 158 156 154 130 136 142 147 153 161 169 177 184
243 239-232 -223- 1 3-.- -495-129-123-118 -113 110 108 106 104- 159 1If5 16 -167 14 16 164 143 149 155 162 168 174 180

237 231 223 214 1a2 140 137 134 13C 125 121 116 113 109 167 172 175 175 171 168 167 171 178 1e7 157 le2 166 173
236 231 223 149 L-d 14 145 144 141 137 131 125 119 114 173 178 181 181 178 175 174 178 185 193 198 161 164 167
236-162 15E-55 -A -152- 12 -152 149 145 139 132 125 120) 18J 4 184 1 186 184 182 183 187 194 2-1 205 26 2-35 1.7

167 163 161 159 158 158 15 1!5 I151 145 138 132 126 185 189 192 192 190 189 192 197 204 210 213'213 211
169 167 lo 16E 184 163 18C 155 150 145 139 134 189 154 196 196 196 197 202 20e 214 223 222 221

) 176 &75 174 173 178 18 16J 156 152 148 143 193 IS9 2C00 201 233 236 211 218 224 229 231

!0 186 185 183 178 173 187 162 160 156 153 196 2CC 203 206 209 214 220 227 233 238

146 192 186 178 172 168 167 166 13 Ir8 2C3 ?Cl 2il 216 221 228 235 241
198-191 182 1iS 172 172 171 169 202 201 211 216 221 228 235 242 ---

171 174 173 173 171 2C8 212 216 221 227



FIGURE 58

84

Wavefront Plot-P Polarization

Task 2.3B - Nominal + Mfg. Error + First Temperature On Axis
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T k 2.33 - 1inil + ntS. Irror + irst Tpratre On A i 85
SPi.Et P MAP OF POINT SPREAD FUNCTION

SONE SPA..i REPRESENTS 8.04 MICRCNSI
-------------------- -- - ORPALIiU 50U LARGEST VALLE * 0.0264 * 10U

TOTAL EN&ACGY 0.2461CCODO01
MAP REPRESENTS 0.i31t6570.J, OR 94.3941 PERCENT OF TOTAL ENERGCY

0 0 I' I I G I i a I I I I 1 0 0 ,0 o 0 1 1 1 1 1 0 o 0 0 0 1 1 1 0 0001111010 0 1 1 1 100001100 1 10000011100
0 0 1 1 0 0 0 0 0 I 1 1 1 I 1 1 1 a u 3 I I I 1 0 0 0 0 1 1 0 0 000-- 0 11 0 C- 1 -11 1 01111100 0 0 12111100 01 1 0 0 9

S 00 0 0 112112123 2 311121110121 00000o0000 I o -- 1 L I 2 2 3 4 S 3 1 1 2 1 1 0 1 2 1 0 0- 0 0 00 0 0 0 1 1, 1 C 1 2 2 3 4 3 3 1 3. 5 2 2 3 2 2 2 1 J I 2 1 ) 3 0 1 0
1 0 0 0 1 1 1 2 2 2 5 7 5 5 5 4 3 2 4 6 6 3 2 3 2 0.1 1 1 1 0 0 0 0 010001112L2S55 4 32146032320.11100000
0 0 0 0 0 I - 2 3 6 9 5 5 4 1 8 811 10 9 1 2 1 I 1. 2 0 0 0 0 0 0 0
3 J J 0 3 1 1 1 * 6 5 5 8 6 ? 12 15 20 2u 13 10 8 4 1 0 2 3 1 O 0 0 0 0 0 0
0 0 0 001 1 2 j2 2 8 6 6 20 19 329 32 29 28 Il 8 3 2 3 2 00 0 1 1 0 0 o0- 10 1--1 3 4-J. 1 8 121 30 2644 ?0 58 45 48 40 21 1-) T 4 2 2 1 0 0 1 1 1 0
SI 1 0 1 2 2 4 3 3 6 20 33 33 42 75100 86 56 49 46 24 1
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FIGURE 60

Point Spread Function

Task 2.3B - Nominal + Mfg. Error + Firdt Tanmprature On Axis
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FIGUR 61

Intensity Distriubtion - Central 129 Microradians

Tk 2.3B - Nonal + fg. Error + First Tem rature On Axis
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TABLE 14 89

E N C I R CL E 0 E N E R G Y

Task 2.3B - Nominal + Mfg. Error + First Temperature -35* Off Axis

CIoCtt E *
- *- PERCFIT FNECGY WI THIN CIRCLE CENTERED AT INCICATEC COORDINATESSAr)IS ------- ---------- -------- ------------

(I4-. * CENTER (MICPONS):
CP3!N) * X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 , 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0
4.00 * 0.3 0.3 0.2 0.2 0.1 0.2 0.2 0.4 0.4
6.00 * 0.3 0.3 0.4 0.6 1.1 0.6 0.5 0.4 0.4
8. 0 0 * 0.9 1.0 0.8 1.2 1.1 1.2 0.9 1.2 1.2
10.00 * 1.3 1.4 1.1 1.7 2.1 1.6 1.2 1.7 1.6
12.00 * 3.0 3.1 1.8 2.9 2.4 2.8 2.0 3.7 3.5
14.00 * 3.0 3.1 2.7 4.1 3.2 4.1 3.3 3.7 3.5
16.00 * 5.1 5.3 3.5 5.5 3.9 5.4 '4.2 6'.2 5,.9
I.00 * 6.0 6.2 4.8 6.7 5.9 6.7 5.7 7.2 6.9
?.'0 * 7.8 8.0 6.3 8.7 5.9 8.7 7.5 9.4 9.0
22.09 * 8.7 8.9 8.5 10.3 9.0 10.3' 10.0 10.5 10.1
24.00 * 10.-9 11.0- 9.7 11.6 10.9 11.5 11.3 13.0 12.6
p6.00 * 12.0 12.1 12.6 13.6 14.6 13.5 14.4 14.4 13.9
2.0 0 * 14.5 14.5 15.3 16.2 15.8 16.0 17.6 17.2 16.7
30.00 * 16.6 16.5 17.9 18.3 19.7 18.0 20.3 19.5 19.1
32.00 * 20.4 20.3 19.9 20.7 22.2 20.4 22.5 23.1 22.8
14.00 21.7 71.0 23.0 23.8 24.5 23.5 25.9 24.0 23.8
36.00 * 25.7 25.4 25.5 27.0 28.1 26.7 28.4 28.0 27.9
38.00 * 28.0 27.8 28.3 30.1 31.2 29.7 31.0 30.4 30.3
40.00 * 31.8 31.5 31.? 33.6 33.2 33.4 33.9 33.7 33.8
4'.00 * 33.9 33.6 35.0 37.3 36.6 37.2 37.4 35.7 35.9
44.00 h 37.9 37.7 36.9 39.4 39.7 39.4 39.3 39.5 39.7
46.00 , 40.7 40.5 41.2 43.1 43.6 43.2 43.4 42.5 42.8
48.00 * 43.8 43.7 44.5 46.4 45.4 46.5 47.0 45.6 45.8
90.00 * 46.9 46.8 47.7 48.7 49.9 48.9 49.6 48.9 49.1
52.00 * 49.9 50.0 50.5 51.5 53.2 51.7 52.9 52.1 52.2
54.00 * 51.7 51.8 54.3 54.5 56.6 54.6 56.1 54.1 54.3
56.00 * 55.1 55.3 57.4 58.0 59.9 58.1 59.7 57.4 57.5
59.00 * 57.8 58.0 59.7 60.3 63.2 60.4 61.7 60,2 60.3
60.00 * 60.4 60.6 62.6 63.4 65.9 63.4 64.8 62.6 62.7
62.00 62.5 62.7 65.3 66.0 68.1 66.0 67.3 64.7 64.9
64.00 * 66.0 66.0 67.0 68.0 70.3 68.0 69.3 67.5 67.8
66.00 * 68.1 68.1 69.9 70.5 72.5 70.6 71.8 69.6 70.0
6P.00 * 70.5 70.4 71.9 72.4 73.4 72.6 73.4 71.5 72.0
70.0 a 72.4 72.3 73.9 74.1 75.4 74.3 75.1 73.1 73.7
7.00 " 74.6 74.4 75.4 75.4 77.0 75.7 76.3 74.9 75.4
74.00 75.6 75.4 77.2 77.1 78.4 77.3 77.7 76.0 76.5
76.00 * 77.6 77.4 78.7 78.4 79.5 78.6 78.8 77.5 77.9
7A.00 * 78.8 78.7 79.6 79.4 80.7 79.6 79.6 78.7 79.0
P3.0 * 80.0 7Q.9 P1.0 80.6 81.6 80.7 80.7 79.8 80.0

t~~*b+~b~**t*~bar*td~t~



TABLE 15

ENCI P C LED ENER G Y 90,

Task 2.3B - Nominal + Mfg. Error + First Temperature -]50 Off Axis
C or t r-

.----- PERCFNT VNERGY WITHIN CIRCLE CENTERED AT INCICATED COORDINATES

( - CENTER (MICRONS):
'01S) X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 * 0.3 0.3 0.4 0.5 0.7 0.5 0.4 0.4 0.4
10.00 * 1.3 1.4 1.1 1.7 2.1 1.6 1.2 1.7 1.6
15. 00 * 4.3 4.4 3.1 5.0 3.9 4.9 3.7 5.2 4.9
?0.00 * 7.R 8.0 6.3 8.7 5.9 8.7 7.5 9.4 9.0
25.00 * 11.6 11.7 12.2 13.2 12.1 13.1 14.1 13.9 13.4
30.00 * 16.6 16.5 17.9 18.3 19.7 18.0 20.3 19.5 19.1
i5.00 * '4.0 23.8 23.8 25.1 27.2 24.7 26.4 26.3 26.1
40.00 * 31.8 31.5 31.2 33.6 33.2 33.4 33.9 33.7 33.8
45.00 * 39.3 39.0 39.7 41. 6 41.2 41.7 41.8 41.0 41.2
0.00 * 46.9 46.8 47.7 48.7 49.9 48.9 49.6 48.9 49.1

55.00 * 54.0 54.1 55.4 56.1 59.2 56.2 57.6 56.2 56.2
60.00 * 60-.4 60.6 62.6 63.4 65,9 63.4 64.8 62.6 62.7
65.00 * 66.8 66.8 69.0 69.7 71.4 69.7 70.9 68.4 68.7
70.00 * 72.4 72.3 73.9 74.1 75.4 74.3 75.1 73.1 73.7
75.00 * 76.9 76.7 77.8 77.7 79.1 77.9 78.3 76.9 77.3
80.' 0 80.0 79.9 81.0 80.6 81.6 80.7 80.7 79.8 80.0
85.00 * 82.2 82.3 E3.2 82.9 83.6 87.9 82.8 82.2 P?.
90.00 * P4.0 94.1 84.6 84.6 84.9 84.5 84.4 84.1 83.9

5 .00 85 5.5 85.6 85.7 85.8 86.0 85.7 85.8 85.7 85.5
100,00 A 86.6 P6.6 86.7 86.8 86.9 86.8 86.9 86.8 86.7
1S5.00 * A7.5 87.5 87.7 87.7 87.8 87.7 87.8 87.6 87.6
111.)0 * 88.3 88.4 88.5 88.5 88.7 88.6 88.6. 88.4 88.')
115.00 * 89.2 89.2 89.3 89.2 89.4 89.3 89.3 89.1 A.MQ
120.00 * 89.9 89.9 90.0 89..9 90.1 90.0 89.9 89.8 89,9
125.00 * 90.5 90.5 90.6 90.6 90.7 90.6 90.5 90.4 90.4
130.00 * 91.0 91.0 91.1 91.1 91.2 91.1 91.0 90.9 90.9
135.00 * 91.5 91.4 91.5 9t.5 91.5 91.5 91.6 91.5 91.5
140.00 * 91.9 91.9 91.9 91.9 91.9 91.9 91.9 91.9 91.9
145.00 * 92.3 92.3 92.3 92.3 92.2 92.3 92.3 92.3 92.2
150.00 * .927 92.7 92.7 92.7 92.7 92.7 92.6 92.7 92.6
155.00 * 93.0 93.1 93.1 93.1 93.1 93.0 93.1 93.0 93.0
160.00 * 93.4 93.4 93.4 93.4 93.4 93.4 93.4 93.5 93.4
165.00 * 93.8 93.7 93. 93.8 93.8 93.8 q3.8 93.8 93.A
170.00 * 94.1 94.0 94.1 94.2 94.2 94.2 94.1 94.1 94.1
175.00 * 94.4 94.4 94.4 94.4 .94.5 94.4 94*4 94.4 94.5
180.00 * 94.7 04.7 94.7 94.7 94.8 94.7 94.8 94.7 94.7
1 4.00 * 95.0 95.0 95.0 95.0 94.9 95.0 95.0 95.0 95.0
89.9 * 95.3 95.3 95.3 95.3 95.3 95.3 95.3 95.3 95.2

1 4. 09 05.5 95.5 95.6 95.5 95.6 95.5 95.5 95.5 95.4
1Qo.99 * 95.8 95.8 95.8 95.8 95.8 95.8 95.8 95.8 95.7

Q-90



lionU 63

Ttearaoot ip- polariatls 91
Task 2.33 b mal + *xf . Error + Flrst Temprture -IS* Off Axi

P NAP Ik UNITS OF 0.01 hAVES

193 186 192 196

228 218 208 198 189 183 189 193 198 203 208 21•

239 232 224 214 204 195 197 181 187 191 197 202 207 213 210 223

236 231 225 218 209 199 191 183 176 183 18 193 199 205 211 216 222 227

P2t t-l6-223 217 210 202 193 18S 178 173 179 183 188 194 200 206 212 218 223 229 234

218 219 218 217 214 209 203 196 187 180 173 168 173 IT8 183 188 194 200 206 212 217 223 229 234

211 2? 11 210 2CT 2C3 197 190 182 175 169 164 168 172 177 182 187 193 199 2C5 211 217 223 225

S ------ 198 -193-206 205 202 197 192 185 178 172 165 160 163 167 171 17t 181 187 192. 199 205 211 2CO 205 216

210 206 202 197 192 186 IC7 193 188 181 175 168 162 156 159 162 116 170 175 10C 126 192 184 1S2 2CI 2C8 216 222

214 210 205 201 195 189 182 174 166 178 172 165 159 153 154 157 161 165 170 158 167 176 185 154 201 209 215 221

- -t--F-2--20k 2C1 19 -190 18@ 174 166 15 11 162 55 149 150 152161 156 144 152 160 169 178 181 195 2C3 2C9 215 220 226

223 219 214 2C9 204 197 190 181 173 164 156 149 141 135 144 144 13) 140 147 155 163 171 18C0 3e IS1 2C4 21C 215 220 224

225 220 215 210 2C? 196 188 179 170 162 154 146 138 150 147 147 153 143 150 157 it5 173 182 15o I98 204 209 214 218 22

-- -qt--2S-2C9 22- t19 186 177 168 159 151 162 158 155 IS2 151 157 1t3 170 159 16 174 182 150 19) 2C2 207 211 215

222 215 2CR ?CI 193 184 175 166 177 172 160 163 160 156 155 160 It? 173 10 185 173 181 118 t94 199 2C4 208 212

216 208 200.192 201 195 189 183 178 173 168 164 161 158 163 170 176 183 185 155 199 2C2 191 195 2CC 204

-217 209 21921 207 2C1 195 190 184 179 174 169 165 162 167 173 180 187 194 200 2C4 2C7 208 2C8 156 201

231 225 219 214 2C8 202 196 190 185 179 175 170 166 171 177 184 192 199 206 210 213 214 214 214

231 226 220-214 2C9 2C3 197 191 185 180 176 171 176 102 190 198 206 213 21 221 223 223
'4 - --231 225 220 214 208 202 197 191 186 181 15 181 188ee 196 205 214 221 227 230 232

S?9 2?3 217 ?1? 206 201 195 19q 15S 179 185 193 202 211 221 229-235 240

.* . 218 213 208 203 197 192 188 182 188 196 206 216 226 235
Id . ---- --- 208 223 199 194 190 184 190 199 209 220



FIGURE 64 
92

Usvefront Plot-Q Polrization

Task 2.3B - Nomil + n. Error + Firt Temperatre -j5 Off Arie
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v tnrt ip-P Polarlastles * 
93

Task 2.33 Imi1l + ig. Emrr + irst Ternture -iJS Off Aule

MAP IN UNITS OF 0.01 WAVES

162 156 112 116

198 188 177 168 159 152 109 113 118 123 127 132
209 202 193 184 174 164 156 150 106 111 116 121 127 132 138 143

05S 201 195 167 178 169 160 153 147 103 106 113 119 124 130 136 141 147
-e19.- 1 ? 196 192 167 180 171 163 155 148 143 .8 103 108 114 120 126 131 137 143 146 154

184 18N 188 187 14 179 172 165 157 149 143 138 93 97 IC2 108 114 119 125 131 137 142 148 154180 le 180o 179 177 172 166 159 152 145 38 133 8 92 96 101 107 113 119 125 13C 136 142 140
219-214 2101t75 174 171 167 161 155 148 141 135 129 83 87 91 96 101 106 112 11, 124 130 167 176 183227 223 218 214 209 203 167 162 157 151 144 138 132 126 78 82 86 90 95 100 106 112 ISc 155 167 175 182 189230 226 222 217 212 205 193 191 183 147 141 1352 122 74 77 81 85 89 125 133 143 152 161 168 176 182 188
48--rS CT- I0+ -191 103 175 161 131 PS 119 69 72?11 119 127 136 14! 1'4 162 170 176 182 17 193S 240 235 231 226 221 214 206 196 189 181 173 165 158 5II 114 64 100 107 114 122 130 138 147 154 164 171 177 182 187 1L1

241 23' 232 226 220 213 205 196 187 178 170 162 155 79 .76 126 1-12 110 117 124 132 140 149 157 144 171 176 181 185 189237 232 226719-211 201 193184 176 167 1-- 9 87 84 81 130 1'36 142 149 126 133 141 14S 157 164 165 174 178 182
23P 232 225 21e 210 201 192 182 106 101 96 92 88 65 133 139 146 152 159 164 140 14e 155 161 166 171 175 179232 225 217 209 130 124 118 112 106 102 97 93 89 137 142 149 155 162 168 174 178 181 157 162 167 171----233 226 148-1421 1 30-124 118 113 107 103 I-94 141 146 152 159 166 173 179 183 16e 107 187 163 167

160 154 148 143 137 131 125 119 114 10 4 104 99 145 150 156 163 171 176 185 109 152 193 193 153160 155 149 143 138 132 126 120 114 109 105 150 154 161 169 177 185 192 1S1 2CC 201 2C2
j -160 154 149 143 137 131 126 120 115 110 154 159 167 175 184 192 200 2CS 209 211

_ _ __1__ 57 152 146 141 135 130 124 119 1i4 158 164 172 181 190 199 208 214 219
147 142 137 131 126 121 117 161 167 .17T 185 195 205 214O --- 137 132 128 123 119 163 169 178 186 199o,:____
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FIGURE 66 r,

Wavefront Plot-P Polarization

Task 2.3B - Nominal + . Error + First Temrature 5 Off Axis

TOP
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r tom l67 7
Teak 2.35 - Iulmal + Kfg. Error + First Tamrature -)50 Off Axle

/ PatIWTR 0AP CP POI4T SPREAD FUNCTION

OrNF SPACE REPRESENTS 8.04 ItCRCNSI
NIPlLtIZED 0 LARGEST VALUE - O.O16q * 100

TOTAL ENERGY * 0. 187000001
NAP REPRESENTS 0.1743627001 r* P 93.2222 PERCENT CF TOTAL ENERGY

0 0 0 0 0 0 1 1 0 0001000 0 00 0 11 0 0 111 1 0 0 0 00
000111111100111101111011111100000

0 0 .I 1 1 1 1 1 1 0 0 1 L 1 2 2 1 2. 3 3 1 I 1 0 1 1 1 1 1 I 0 0 0 0
0 0 0 0 1 1 1 2 1 1 1 1 0 0 1 3 3 2 2 3 2 1 1 1 1 t I 1 1 0 0 0 0
0 0 00 0 1 I I 1 2 1 0 O 0 2 2 2. I 1 0 1 0 1 1 I Z 2 1 0 0 0 0 0
0 0 00 0 0 - 1 2 2 1 1 1 0 1 1 1 3 3 1 1 1 0 1 1 1 1 1 0 0 0 1 1 0
1 0 1 0 1 1 2 2 2 3 2 2 2 1 1 4 3 2 3 5 4 1 1 1 2 2 2 2 I 0 t 0 1 1 0
11001 222332432476 6 6 A 21332221010 1 1

S 1---0-1--0---1- -- 2----- 3--4-4 5 5- 6 8 6 6 9 7 7 9 7 6 6 3 3 2 2 1 0 0 0 0 1 0
0 0 0 1 1 22344 6 0RIO 4 6 A 7 81012 94 3 2 1 1 0 00 0 .0
S 1 0 1 0 1 2 1 I1 4 6 7 11 14 10 9 8 6 11 16 12 11 IZ 10 6 3 2 1 1 2 1 0 0 1 1
It -- ----- 1 -- 2-- 3 410 12 12 22 27 23 24 16 4 14 26 24 24 19 13 12 5 1 1 1 3 2 1 C I 1
1 2 2 ' 2 3 3 51? 19 IA 22 41 45 41 42 26 8 16 77 34 47 40 23 20 12 3 2 2 4 4 3 1 1 1
1 2 2 2 2 22 3 8 15 19 20 37 57 49 47 51 29 14 22 32 41 60 58 33 23 14 5 3 1 2 3 3 1 1 1

,r----- -- 2--t- t- 4- -- 12 17 29 57 63 41 52 54 19 9 27 53 58 56 61 46 27 14 5 3 2 3 3 2 1 2 2
2 2 2 2 3 5 7 8 10 20 40 65 54 )B 71 60 14 12 26 66 80 50 55 6t 39 19 8 4 5 5 3 2 2 2 2
I 1 1 1 1 3 5 6 5 8 19 32 41 28 36 83 60 28 43 29 57 82 40 37 53 39 22 10 4 3 3 2 1 1 1 1
. 0-0 11- I1 2 I- 2- 5 9 9 8 4 29 74 50 39 66 36 48 73 26 8 19 17 14 9 3 0 0 i 1 0 0 0
t 0 1 1 1 1 1 3 5 5 3 q 20 43 76 59 36 44 34 6? 77 31 10 5 1 7 8 5 3 1 1 2 1 1 0
L 1 1 2 2 2 3 5 5 5 11 33 63 79 q7 88 40 11 32 84 89 63 55 30 7 5 6 ? 6 3 2 1 1 1 1

S0--1--- 1--2- 2- 3- 1 5 I 49 91100 96 89q 45 8 3 At 85 89 94 55 17 6 3 4 4 3 1 1 1 1 1
0 0 1 1 -2 2 1 1 8 26 54 90 91 65 50 31 16 32 54 63 8? 92 5262 14 6 3 2 2 1 1 1 0 0
I 1 1 1 I 2 2 2 3 13 35 54 69 67 41 20 10 10 1q. 30 44 65 65 41 37 25 11 4 2 1 1 1 1 1 0
0 1 1 1 1 2 1 2 9 28 36 38 37 32 21 8 5 11 2? 32 37 36 35 32 20 8 4 2 1 0 1 1 0 0
0 0 .0 0 0 1 1 0 0 2 9 14 12 12 18 22 15 8 10 18 I1 14 14 15 12 5 2 3 2 0 0 1 0 0 0
0 0 0 0 0 1 1 0 I1 243512 1511 I & 9 74421-. I 10 L 010000
)---Of---2--0----- 2- 2-- S2--3 2 4 4 3 6 I1111 6 4 2 3 1 3 4 1 1 1 0 0 0 0 0 0
0 0 1 0 0 0 2 3 3 4 4 3 2 1 6 6 6 7 6 4 2 2 3 4 6 5 3 3 2 0 0 0 0 00 0 1 0 0 0 1 3 4 1 3 3 t 2 7 7 3 3 4 4 1 1 3 4 4 5 5 5 3 0 0 0 0 0 0

I..0-O4--t---1- 0-0---2 3 2 1 1 1 2 5 6 3 1 2 Z 1 1 2 2 3 3 4 3 1 0 0 0 0 0 0
0 0 0 1 0 0 0 1 1 0 0 1 1 1 2 3 3 I 0 0 1 I 1 1 t t 0 0 0 0 0 0 0
006110111001100111 001100011000000 0 0 1 1 0 1 1 1 0 0 1 1 0 0 1 1 1 1 1 0 0 1 1 0 0 0 1 1 0 1 1 0 0 0
00-- ----t-- t I----I--- I 0 0 0 1 1 2 1 0 1 1 1 0 0 00 1 1 2 1 1 1 1 0 0 0

00 0 0 1 1 2 1 1 1 0 0 1 1 1 1 1 0 1 1 1 1 0 0 0 1 1 2 3 2 1 1 0 0. 0
00000 11100012 11100 11111001122 0 0 1 2 1 0 0 0 0 0
nI-- -- . . . . . . . . . .

TO
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PIGURE 68

Point Spread Function

Task 2.3B - Nominal + Mfg. Error + First Temperature -35 Off Axis

4-- ___ __0-96_
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FIGURE 69 97

Intensity Distriubtioni - Central 129 Microradians

Task 2.3B - Nominal + Mfg. Error + First Temlprature -35* Off Axis
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TABLE 16 99
E CIRCLE 0 ENER G Y

Task 2.3A1 - Nominal + Mfg. Error + Second Temperature

CIRCLE *
------ PERCENT EL GY ,ITHIN CIRCLE CENTERED AT INDICATED COORDINATFS

PA)IUS * ------ ----------- --- -----------

(MI- a CENTER ( PICRjS):
CPCN,) X= -13.13 Lj.13 J.0 -10.13 3.0 10.13 .0 -10 .13 10.13

Y= -10.13 -1J.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.30 O.C J.0 0.1 O.C 0.0 0.0 0.1 0.0 ).
4.00 0.3 J.3 0.2 0.1 0.0 0.0 0.2 0.4 0.3
6.00 * 0.3 0.3 0.7 0.3 0.2 0.1 0.7 0.4 0.3
8.00 *.9 1.1 1.1 0.5 3.2 0.2 1.2 1.3 ).9
10.00 1.2 1.5 1.7 0.8 0.6 0.4 1.9 1.7 1.3
12.00 2.P j.2 2.6 1.2 0.7 0.8 2.9 3.6 2.7
14.)) v 2.8 3.2 3.7 2.3 1.6 1.9 4.2 3.6 2.7
16.00 * 4.7 :.4 5.0 2.9 2.3 2.5 5.6 5.9 4.6
18.00 * 5.7 0.2 6.3 4.4 5.3 4.1 6.8 6.9 5.7
23.30 . 7.6 d.3 8.5 5.7 5.3 5.6 9.2 9.1 7.7
22.30 8.4 9.1 10.0 8.2 9.5 8.1 10.7 10.1 8.8
24.3)J 11.J it.8 12.) 9.4 11i. 9.5 12.8 12.9 11.7
26.00 12.3 13.1 13.9 12.7 15.2 12.7 14.7 14.5 13.3
28.)0 15.7 1o.9 17.5 16.0 16.2 16.1 18.8 18.3 17.
33.)0 4 18.0 19.1 19.4 19.4 20.6 19.5 20.6 21.0 19.8
32.30 22.7 2 .1 23.0 22.0 22.4 22.1 24.7 25.9 24.,
34.0J 23.t Z5.2 25.5 26.5 26.3 26.6 27.7 27.1 25.7
3o.00 28.6 U. i 2. .9.4 29.4 29.5 29.4 32.2 32.2 30. 1
38.00 H 30.7 iz.5 32.5 33.4 34.8 33.4 35.1 34.8 3',.1
4 . JJ) 35.,' J .o 36.2 ? 6.5 17.2 36!.5 39.3 3t:.9 31.1,
47.0) U 36.9 JS.O .39.9 41.4 43.5 41.4 42.7 40.9 39.4
44.)0 41.5 L. I 43.2 43.8 46.3 43.5 46.0 45.0 43.9
46.30 44.4 +>.3 46. 7 49.0 52.2 48.8 49.1 47.5 4t. i
48.00 48.7 1 51.1 52.7 5.3.5 52.4 53.1 51.3 50.8
5J.03) * 51.9 22.J 53.4 55.9 58.4 55.6 55,1 54.0 51.8
52.00 " 56.1 )5.5 57.5 59.2 60.6 58.9 58.6 57.2 51.5
54.CC v 58.3 57.7 bO3. 62.3 64.0 62.2 60.9 59.3 59.5
56.00 62.3 ol.4 64.0 65.2 66.0 65. 2  64.4 62.4 62.9
58.30 F 64.E 34.0 65.9 67.2 69.1 67.1 66.3 64.T 65.2
60.0O i 67.5 o0.5 68.8 69.5 71.0 69.5 69.3 67.) 67.7
62.30 " 69.3 od.3 70.6 71.5 73.1 71.5 70.8 68.6 69.3
64.00 3 71.9 11.0 72.4 72.9 74.6 72.9 72.6 71.0 71.9
66.)3 73.3 12.5 74.2 74.9 76.4 74.8 74.4 72.6 73.4
68.00 75.3 ,1 .4 75.8 76.1 77.1 76.1 75.8 74.5 75.4
70.00 76.4 I5.6 77.1 77.4 78.4 77.4 77.1 75.6 76.5
72.00 78.C 11.2 78.2 78.5 79.2 78.4 18.2 77.2 7 .1
74.00 " 78.9 18.0 79.3 79.5 80.1 79.5 79.3 78.0 78.'1
76.03 8J.2 19.4 8J.3 80.4 8J.7 80.4 30.3 79.4 80.2
78.0 * 81.0 u0.3 81.0 81.1 81.5 81.1 81.0 80.3 81.0
80.30 * 81 .9 1.Z 81.8 81.9 82.1 81.9 91.0 81 . 81'.9

Q-99
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E CI RCLE D ENER G Y

t***e**,, Task 2.3A1 - Nominal + Mfg. Error + Second Temperature
CIPCLE

- - PERCENT ENcKGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATFSAIU ......

(I- 4 CENTER ('vICRj,5):
C X= -13.13 LJ.13 ).J -10.13 U.3 13.13 ).0 -1:.13 10.13
v Y= -13.13 -1J.13 -10.13 0.0 0.0 0.0 13.13 10.13 10.13

5.0C * 0.3 0.3 0.5 0.2 0.1 0.1 0.5 0.4 ).310.00 * 1.2 1.5 1.1 C.8 0.6 0.4 1.9 .7 1.
15.00 * 3.9 ,.5 4.7 2.5 2.3 2.1 5.2 5.0 .2C.)0 * 7..6 j.3 8.5 5.7 5.3 5.6 9.2 9.1 7.?25.00 4 11.9 L2.7 13.3 12.4 13.0 12.4 14.1 14.0 12.833.30 * 18.0 19.1 19.4 19.4 20.6 19.5 20.6 21.0 1.8
35.00 26.7 Zd.2 27.7 27.2 28.6 27.3 29.9 30.0 28.740.30 r 35.C 3 .6 36.2 36.5 37.2 36.5 39.3 38.9 37.445.30 43.2 -4.3 45.0 47.3 49.9 47.1 47.8 46.6 45.450.0C 51.9 5.O0 53.4 55.9 58.4 55.6 55.1 54.0' 53.856.30 60.9 jJ.0 62.4 63.8 65.6 63.6 63.1 61.1 61.76).)) 67.5 b5.5 68.8 69.5 71.0 69.5 69.0 67.0 67.765.30 72.6 11.6 73.6 74.1 75.7 74.1 73.7 71.8 72.70.00 76.4 15.6 77.1 77.4 78.4 77.4 77.1 75.6 76.575.00 79.6 18.8 79.9 80.C 80.4 80.0 79..9 78.9 79.680.00 * 81.9 z1.2 81.8 81.9 82.1 81.9 81.9 81.2 81.')85.00 * 83.5 d .9 83.5 83.7 83.8 83.7 83.7 83.1 83.690.3C * 84.8 84.7 85.0 85.2 85.3 85.2 85.2 84.9 85.195.00 86.2 J6.4 86.4 86.6 86.8 86.6 86.5 86.4 86.413.). * 87.3 71.7 87.7 87.7 88.2 87. 87.7 87.6 87,4105.00 * 88.3 Jd.7 88.8 88.8 89.1 88.9 H88.8 88.6 . i110.00 89.3 d .6 89.7 89.6 898 89.6 89.6 89.5 8().3115.30 90.2 -0.3 90.3 90.3 90.4 90.3 90.3 90.3 90.2120.00 " 90.8 0J.9 90.8 90.9 90.9 90.9 91.0 91.0 90.9)125.3J 91.3 91.3 91.4 91.5 91.5 91.4 91.5 91.5 91.4130.00. * 91.9 91.8 91.9 92.0 92.0 92.0 92.0 91.9 92.0

135.00 * 92.3 9 2.4 92.4 92.4 92.6 92.4 92.4 92.4 92.3
140.30 * 92.8 92.8 92.9 92.9 92.9 92.9 92.9 92.8 92.'8
145.30 * 93.1 93.2 93.2 93.3 93.2 93.2 93.3 93.2 93.1
150.30 * 93.5 93.5 93.5 93.6 93.6 93.6 93.5 93.5 93.5
155.00 * 93.9 93.9 93.9 93.9 93.9 93.9 93.8 93.8 93.8160.30 * 94.2 94.2 94.2 94.2 94.1 94.2 94;1 94.1 94.2
165.3) 4.5 94.5 94.5 94.5 94.4 94.5 94.5 94.4 94.5
170.00 * 94.7 .44.7 94.8 94.8 94.8 94.8 94.8 94.7 94.7
175.00 95.0 5.0 95.0 95.0 95.1 ' 95.0 195.1 95.0 95.3)
180.00 95.3 -5.3 95.3 95.3 95.4 95.3 95.4 95.3 95.3
184.99 95.5 95.6 95.5 95.6 95.6 95.6 95.5 95.6 95.6189.99 * 95.8 95.8 95.8 95.8 95.8 95.9 95.8 95.8 95.8
194.99 * 96.0 40.0 96.0 96.C 96.1 96.0 96.0 96.0 96.0
199.99 96.3 7o.3 96.2 96.2 96.3 96.3 96.2 96.3 96.3

0-Inn
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Fom 71 101

atret hp.Q Its Iarola rtla.

bsk 2.3A1 - IElal * Mfg. ror + Secoad Temperature

MAP IN UNITS OP 0.01 WAVES

104 98 93 89 06 99 101 101 101 104

it t lt-te-- -s 8 8 84- 0 97 99 99 - 99 102 718 116 124

117 111 104 98 93 88 as 81 77 91 94 95 96 99 105 112 118 123

114 109 103 91 91 e7 84 81 78 74 82 86 88 90 94 100 10S 109 112 113
3 ..... -10t-0 0--95" 89

- 
8 ? 9 78 76 t- T71 77 01 84 88 93 97 100 101 102 103

99 99 97 92 85 79 75 74 75 t5 73 69 63 68 73 78 83 88 91 .92 92 93 94 97
89 90 91 88 82 75 70 8 68 70 71 69 65 55 61 67 74 79 83 86 86 86 87 88 91 94

-1t-7--f--. 17 73-.66- 61 61 3- 66 66 64 60 50 56 62 69 74 78 80 80 81 81 83 86 93 168
149 146 143 16 11 64 57 53 54 58 61 62 59 54 45 50 56 61 67 70 73 74 I 5 6 78 156 163 168
152 148 144 14C 66 57 50 4. 48 52 56 56 53 48 41 44 48 52 56 60 63 66 69 71 146 15S 163 169

tl -61 155-10 -144-t38-t$Z-tzr?---4 -40-.41-- ~5 48- 49 46 41 -36 38 39 41 44 48 53 58 128 136 146 156 164 171 174

165 159 151 143 135 13J 125 120 114 34 37 40 40 38 34 30* 31 31 31 33 38 116 122 129 137 145 155 164 172 I17
17C 162 152 141 133 128 125 121 116 111 ICS 30 31 30 27 23 23 23 22 111 116 121 126 131 .137 144 153 163 172 179
174 165 154 142 13! .LZ 126- 123 119 114 III 109 23 -23 21- 15 16 15 108 114 119 124 128 132 136 142 150 161 171 180
178 168 156 145 136 131 128 126 122 118 114 110 105 98 15 7 92 102 110 115 120 124 128 131 134 139 148 159 170 180
180 170 159 148 139 134 131 128 124 120 115 110 1J2 92 7 15 98 135 110 114 118 122 126 128 121 136 145 156 168 178

.---- C 1. 1 1 50 142 16 132-128 124 119 114 108 15 16 15 21 23 23 109 111 114 119 123 126 128 133 142 15 165 174
179 172 163 153 144 137 131 126 121 116 111 22 23 23 23 27 30 31 30 ICS 111 116 121 125 128 133 141 152 162 170
171 172 164 155 145 ji7 124 122 116 38 33 31 .31 31 3J 34 38 40 40 37 34 114 120 125 130 135 143 151 159 165
114 17-14. 18--4---3b Z-- -S3- -'8 4-- -39 -38-- 36- 41 - 46 49 48 45 41 40 44 127 132 138 144 153 155 161

169 163 155 146 11 69 66 63 CO 56 52 48 44 41 48 53 56 56 52 48 46 50 57 66 140 144 148 152
168 163 156 78 16 75 74 73 7- 67 61 56 50 45 54 59 62 61 58 54 53 57 64 71 76 143 146 149
1t--90I 86--3--1- t- 80~-80 -g -4. 69 62 56 50 60 64 66 66 63 61 61 66 73 79 83 83 83 149

94 91 88 87 86 86 8 E3 79 74 67 61 55 65 69 71 70 -68 68 70 75 82 68 91 90 8917 94 93 92 92 91 88 e3 78 73 68 63 69 73 75 75 74 75 79 85 92 97 99 99
103 132 101 100 97 93 88 84 81 77 Ti 71 76 78 79 81 83 89 95 101 1C6 108

1it3 112 139 105 ICj 94 90 89 86 82 74 78 81 84 67 91 97 133 109 114

123 118 112 IC5 99 96. 95 94 91 77 81 85 88 93 98 114 111 117
- -124 116 ICS 10 99 99 99 97 80 e 8 93 SS 104 I li11p

IC4 101 IC1 ICI 99 86 89 93 98 1C4
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FIGURE 72

Wavefront Plot-Q Polaritio

Task 2.3A . Nominal + Mfg. Error + Second Temerature
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FIGIIs 73 20

Slabvtroe fth MR"P rtettom
-k. t 1. - mft 1.ta + kIg. Error + Secoud Temperature

MAP IN UNITS OF 0.01 WAVES

t12 156 151 148 144 IC7 109 109 109 112

177 170 163 156 151 147 143 139 105 ICS 108 108 111 117 125 133

115 169 163 156 1L1 14? 143 140 135 1OO 103 104 104 108 114 121 127 131

--t- 168-162 155-15C 145 143 140 137 133 90 95 97 99 103 108 114 118 120 121

166 164 159 153 147 142 139 138 137 134 130 80 85 89 92 97 102 106 108 109 110 111

157 158 155 150 144 138 134 133 133 133 131 127 71 77 82 87 91 96 99 100 131 101 103 105
-- 147 149 149 L o 141 3i4 128 12t 127 129 129 127 123 64 70 76 82 88 92 94 94 94 95 91 100 103

165 142 142 141 1I 131 124 119 119 122 124 125 123 118 58 64 70 77 83 d7 89 89 . 89 90 92 95 98 134
165 162 159 135 LJJ 122 115 112 113 116 123 123 118 113 54 59 64 70 75 79 81 83 84 85 86 122 129 134
168-164 160 156124 116- ICS 105-106 110-114- 115 112 IC6 49 53 56 60 64 68 72 15 77 79 112 121 129 135

177 171 166 160 154 14d 143 103 99 99 1C3 107 108 105 99 44 46 40 50 53 57 62 67 94 102 112 122 133 137 140
181 175 167 159 I1S L6 1.1 136 130 93 95 98 99 97 92 38 39 39 40 42 46 82 88 95 IC3 111 121 130 138 143
186 178-168 15? 149 14 141 137 132 12) 124- 89- 90 88 85 31 32 31 31 77 82 87 92 97 103 110 119 129 130 145
190 181 170 158 149 1*4 142 139 135 130 127 125 82 81 80 24 24 24 74 80- 85 90 94 98 102 108 116 127 137 146
S194 184- 172 161 1!2 147 144 142 138 134 130 126 121 114 74 15 58 68 76 81. 86 90 94 97 100 105 114 125 136 146

.. 96 186175 164 155-150-147-t34 140 136-131 126- 118 108-- -27- 6- 64 71 76 80 84 88 92 94 57 102 111 122 134 144
156 187 177 166 158 Li2 148 144 140 135 130 124 35 36 36 91 93 93 75 77 80 85 89 92 94 99 108 120 131 140
195 188 179 169 16C 153 147 142 137 132 121 42 43 43 43 57 100 101 100 74 77 82 87 91 94 99 IC7 118 128 136
193 188-18t 171 161 153 145-138 132 !8 54-- 1- 51 51 50 104 109 Ill 110 107 105 80 86 91 96 101 109 117 125 131
190 187 180 172 1e2 152 144 79 73 68 t4 61 59 58 56 111 117 119 119 115l 111 0 114 93 98 104 10 116 121 127

185 179 171 12 91 89 86 83 80 16 72 68 64 61 118 123 126 126 122 118 116 120 127 136 106 110 114 118
1d 

, 
179 172 S8 o b 95- 94 93 Si 87 82 76 70 65 124 129 132 132 128 124 124 127 134 142 146 109 112 115

184 110 106 103 1 101 11 1 00 8 94 89 82 76 7C 133 134 137 136 133 131 131 136 143 149 153 154 153 115
115 111 IC8 1J7 136 1C6 106 1C4 99 94 89 82 76 135 139 141 141 139 138 140 145 152 158 161 160 159

117 115 113 112 112 I1L-IC8 103 98 93 88 83 139 143 145 145 145 145 149 155 162 167 169 169
123 Z1Z 121 120 I18 113 108 134 101 97 92 142 146 148 153 151 154 159 165 171 176 178

133 132 130 125 12C 114 110 108 106 102 144 149 152 154 157 161 167 174 179 184

143-13e 132 125 119 116 115 11-1ll 147- 1!1 155 159 163 168 175 181 18.7

- 1._ -. 136 12E 122 123 119 119 117 151 155 159 163 168 175 181 188

124 121 121 121 119 156 160 163 168 174
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FIGURE 74

Wavefront Plot-P Polarization

Task 2.3A1 - Nominal + MfR. Error + Second Temoerature
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tak 2.3.1 - Nominal + 11I. Error + Second Tmperture
PRI'I4fK MAP UF POINT SPREAD FUNCTION

105
(ONE SPAGE REPRESENTS 8.04 PlCRrPNS)
NORPALILG Sr LARGEST VALLE * 0.0373 - 100

ODTAL ENEMGY * ).2461)0JJ+31
NAP REPRESENTS. O.JLI59I50D1 UR 94.1061 PERCENT OF TOTAL ENERGY

0 0 0 0 0 C 0 JJ 1 1 1 1 0 0 0 3 J 0 1 a I I J 0 0 0 1 1 1 a 00 0 0 1 1 0 C 0 O 0 1 11 1 1 1 0 0 0 1 1 1 0000 0 0 0S000 0 01 0 0 1 0 0 0 0 0 2111 00001000 0S0 0 0 J 0 0 1 1 1 1 1 1 0 0 1 2 2 1 1 0 0 11000 0" 0 0 C 0 0 0 I 1 1 1 0 1 1 1 2 2 1 1 1 1 2 2 0 I 1 1 1 1 0 0 0 0 0
0 0 0 0 0 1 I 0 1 2 1 3 2 3 2 2 1 1 2 1 0 1 0 1 2 1 0 0 0 0 0 0
0 0 0 0 0 1 1 1 1 1 454 44 3 2 1 3 5 5 3 2 3 1 0 1 1 1 0 0 0 0 0 00 00 3 J - I e4 6 4 4 5 3 5 6 6 7 I 6 5 I I 1 1 2 ) 0 0 0 0 0 0 00 0 0 0 C 0 1 3 5 4 5 7 5 5 8 10 13 12 8 . 5 ? I 0 ? ? I 0 0 0 0 0 0, 0 0 0 0 0 0 1 2 3 2 2 7 4 4 15 13 13 22 22 21 21 12 4 2 1 2 2 0 0 0 3 1 0 3 30 O 0 -0 ) -- 2 3 -3 1 1 5 8 15 22 19 34 55 46 34 35 29 14 6 4 3 1 I 1 0 0 0 I 1 01 0 0 0 1 2 2 3 1 3 2 4 14 23 23 32 59 81 172 46 31 34 17 11 9 3 1 1 1 1 1 1 0 1 11 0 0 1 2 I 1 2 3 5 8 7 11 19 28 39 49 71 82 56 42 39 23 20 14 5 4 1 2 3 2 2 1 1 10 -- 1-1-- 2-2 i 3 -1- 2 8 1L 10 16 30 34 47 90 96 48 24 11 3C 25 13 7 9 3 3 4 2 2 1 t 10 1 1 0 1 3 4 2 1 3 111 II 11 28 2S 33 61765 31 13 18 29 19 7 6 8 5 4 3 I1 1 1 0S I I 1 1 4 4 3 Z 8 11 13 21 14 28 30 12 13 11 24 10 31 42.17 8 7 4 6 5 2 1 2 1 1 00-- -1- I- I-3 3 4 -1--?-12 16 34 21 12 17 9 9 1 9 17 31 36 1311 7 1 4 4 3 1 1 1 1 00 1 1 1 1 2 2 4 3 d 1820 33 17 5 17 17 14 12 16 6 5 11 9 16 9 3 1 2 4 2 3 J 1 11 1 0 1 2 3 2 4 9 10 14 11 9 10 14 47 75 67 48 3 21 ? 3 4 I 6 2 1 1 3 I 0 0 1 1-_ t -I 0- 1 1--2 2 3 t1-- 6 -4 4 12 35 44 65100 92 59 44 38 28 12 3 3 1 2 3 1 1 1 1 1 1 0
1 1 I 2 1 1 2 2 5 2 6 16 33 67 e3 e2 84 72 56 52 7 34 19 13 8 2 1 2 1 2 Z I 1 L 10 1 1 1 L 1 1 1 1 1 1) 21 32 49 f1 68 78 81 68 4' 26 17? 13 7 2 1 1 1 2 1 0 0 0 0* 0 -1. 1-0 0-0 10 2 1- 3 6 11 16 22 26 34 48 55 44 26 15 10 6 3 1 1 1 2 1- 1 3 3 0 00 0 0 1 ) 0 0 1 Z 3 2 t 10 19 24 25 22 1I IR 1% 7 4 4 2 2 3 2 1 0 0 0 0 0 00- 0 0 0- 0 C C-. 1 3 3 i 1 2 5 9 11 14 13 8 6 5 5 e 8 ? 7 5 2 1_ 0 0 0 0 0 00 . -0 0 0 0-0 0 1 -2 2 3 4 4 46 6 4 2 3 6 ? 1 17 4 2 1 1 3 I 0 6

: 0 0 0 0-0 0 1 1 1 0 0 I 1 2 3 3 2 2 2 3 3 3 2 2 1 1 0 I 1 1 1 0 0 0 0.--- * -, O- 3-- 1 2 2 1--1 I1 1 1 1 2 4 .3 2 1 1 1 0 1 1 1 I 1 1 1 0 0 0 0S 0 0 0- 1 2 2 L 1 1 1 1 0 0 1 2 2 10 0 01 I 1 1 0 0 0 0 0 00 C 0 0 0 1 C 0 ) 1 1 1 2 2 1 1 0 0 1 1 1 1 1 1 1 1 0 3 0 0 3 a 3 J 0,, 0--0 0 -0 1- C 0-0--0 1 1 2 I 1 0 0 0 0 0 I 1 1 1 1 0 0 0 0 1 I 1 0 0 00 0 0 1 1 1 1 1 3 0 3 1 0 0 0 0 0 I 1 1 1 1 1 0 0 0 0 .1 1 1 1 1 a 0.0 0 0 1 1 1 C a . 3 3 3 3 3 3 0 3 3 1 1 , ) 3 J I I 1 0 0 0 0 0 0 0
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FIGURE 76

Point Spread Function

Task 2.3A1 - Nominal + Mfg. Error + Second Tempera'ture
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FIGURE 77

Intensity Distriubtion - Central 129 Microradians

Task 2.3A1 - Nominal + Mfg. Error + Seconid T eperature
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E 1 L I R C L E 0 E N E. RG Y

Task 2.3A2 - Nominal + Mfg. Error + Third Temperature

CICLE *
------ PERCENT EoqKGY WITHIN CIRCLE CENTEREp AT INDICATED COOPDINATFS

.- CENTER (IVICaJNS):
CR 2aJ)I X= -0.13 10.13 j.13 J.) -10.13 J.0 10.13 0.J -10.13 1).13

Y= -10.13 -IJ.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 * 0.0 O.u 0.1 0.0 0.0 0.0 0.1 0.0 )
4.00 * 0.3 0.3 0.2 0.1 0.0 0.0 0.2 0.4 0.3

.30 ' 0.3 0.3 3.7 0.3 0.2 0.1 0.7 C0.4 0.3
8.30 * .9 1.J 1.2 0.5 J.2 0.3 1.3 1.3
10.00 1.3 1.4 1.7 0.8 0.6 0.5 1.9 1.8 1.3
12.00 2.9 .2 2.7 1.3 0.8 0.9 3.0 3.7 ?.9
14.3) * 2.9 3.2 3.8 2.4 1.7 2.0 4.3 3.7 2.9
15.)0 * 4.9 5.5 5.1 3.0 2.4 2.7 5.8 6.1 4.9
18.00 * 5.9 o.3 6.4 4.6 5.4 4.3 7.) 7.J 5.9
20.30 7.8 3.4 8.6 5.9 5.4 5.8 9.5 9.3 8.0
22.00 * 8.7 9.2 10.2 8.5 9.7 8.4 11.0 10.2 9.1
2-+. J * 11.2 1L2. 12.1 9.7 11.3 9.9 13.0 13.1 11.9
26.00 a 12.5 13.2 14.1 13.0 15.6 13.1 14.9 14.6 13. 6
28.00 s 15.8 Lo.9 17.6 16.4 16.7 16.5 18.9 18.3 17.1
30.00 a 18.1 i9.2 19.6 19.7 21.1 19.9 20.7 21.0 19.9
32.00 * 22.8 '*,.1 23.1 22.3 22.9 22.5 24.7 25.9 ?-.,
34.00 ' 23.7 e5.2 25.7 26.7 26.7 26.8 27.7 27.1 2',.7
36.00 28.7 J.3 29.6 29.5 29.7 29.6 32.1. 32.2 3 ). 1
38.00 * 30.8 J2.b 32.6 33.4 34.7 33.4 35.0 34.8 33.1
4).)) * 35.1 36.7 36.3 36.5 37.0 36.4 39.2 38.9 31.4
42.9C 37.0 Jd. 7 39.9 41.2 43.1 41.1 42.6 40.9 39.3
44.00 ( 41.6 t2.7 43.2 43.6 45.8 43.2 46.0 44.9 4 3.8
46.00 * 44.4 t:.3 46.5 48.7 51.7 48.4 49.1 47.4 46. 1
48.00 * 48.6 4'*.9 50.8 52.3 53.0 51.9 53.0 51.1 50.1
5J.)) 51.7 :1.8 53.1 55.5 58.0 55.2 54.9 53.8 53.7
52.30 55.8 5.2 57.1 58.8 60.2 58.5 58.5 57.0 57.
54.00 58.C :1.4 59.6 81.9 63.7 61.8 60.8 59.1 59.3
56.30 61.9 D1.1 63.7 64.9 65.8 64.9 64.2 62.2 62.8
58.00 64.5 53.7 65.5 66.9 68.9 66.9 66.1 64.6 65.0
!0.0 67.2 66.3 68.6 69.3 70.8 69.4 68.9 66.9 67.6
62.00 69.0 od.2 70.4 71.5 73.0 71.5 70.7 68.6 69.2
6'.00 71.8 71.0 72.4 72.9 74.5 72.9 72.6 71.1 71.8
66.)0 73.2 12.6 74.2 74.9 76.4 74.9 74.4 72.7 73.3
68.00 75.2 1,.5 75.9 76.1 77.2 76.2 75.9 74.6 75.3
7 J.)U 76.3 15.7 77.2 77.5 78.5 77.5 77.1 75.7 7t.4
72.00 * 78.0 11.4 78.4 78.6 79.5 78.6 18.3 77.3 7H.1
74.0 78.9 18.2 79.5 79.7 80.4 79.7 79,4 78.2 78.9
76.0 8).3 19.5 8J.6 83.6 81.1 83.6 80.5 79.5 80.2
78.00 81.1 dJ.4 81.2 81.3 81.8 81.3 81.1 80.4 81.0
80.00 82.1 1d.3 82.1 82.1 82.4 82.1 82.1 81.4 82.)

0-109



TABLE 19 110

E CIRCLED E N E R G Y

S4 t Task 2.3A2 - Nominal + Mfg. Error + Third Temperature

. "FrjrEEN T E GY WITHIN CIRCLE CENTERE) AT INDICATED COCRDINATFS

. CFNTER (fICRJ,4S):
r X= -10.13 1j.13 ).c -13.13 J.) 10.13 O. -10 .13 10.13

Y= -10.13 -1J.13 -10.13 0 .0 0. 0.0 10.13 10.13 10.13

".30 0.3 J.3 0.5 0.3 0.1 0.1 0.5 0.4
13.00 1.3 1.4 1.7 0.8 0.6 0.5 1.9 1.8 1.3
15.00 4.1 4.6 4.7 2.6 2.4 2.3 5.3 5.1 4.0
20.00 7.8 d.4 8.6 5.9 5.4 5.8 9.5 9.3 8.0
29.30 12.3 12.8 13.5 12.7 13.4 12.8 14.3 14.1 13.0
30.30 18.1 L9.2 19.6 19.7 21.1 19.9 20.7 21.0 19.9
35.JJ 26.8 ,8.3 27.8 27.4 28.9 27.5 29.8 30.0 28.7
4 :).'0 35.1 j6.7 36.3 36.5 37.0 36.4 39.2 38.9 37.4
45.O0 43.2 L4.3 45.0 47.0 49.4 46.7 47.7 46.5 45.4

".O0C 51.7 5L.8 53.1 55.5 58.0 55.2 54.9 5'.8 1.7
55.00 60.6 .9.7 62.0 63.5 65.4 63.3 6?.9 6C.9 6)1.6
63.33J 67.2 D6.3 68.6 69.3 70.8 69.4 68.9 66.9 67.6,
65.00 72.4 71.7 73.6 74.1 75.7 74.1 73.7 71.H 72.5
70.:0 , 16.3 1:>.7 77.2 77.5 78.5 77.5 77.1 75.7 76.4
75.30 ,' 79.7 19.u 80.1 80.2 80.8 80.2 80.0 79.0 79.7
80.30 82.1 J1.3 82.1 82.1 82.4 82.1 82.1 81.4 82.0
85.30 83.7 0J.1 83.8 83.9 83.9 83.9 83.9 83.2 83.7
90.00 " 85.C z4.7 85.1 85.3 85.4 85.3 85.3 84.9 85.2
95.G 86.2 .46.3 86.4 86.5 86.8 86.6 86.5 86.4 86.4

p1).) .7.3 o .6 87.6 87.6 88.0 87.7 87.6 87.5 87.3
1. 88.2 ad.6 88.7 88.6 88.9 88.7 88.7 88.5 88.?

.9.2 jv.4 89.5 89.4 89.6 89.5 89.4 8 9.4 8).2
115.30 9 3.C J. 90.1 90.1 90.2 90.1 90.1 90.2 90.0
12.30 90.6 90 7 90.7 90.8 90.8 90.7 90.8 90.8 9(.7
125..))3 91.2 91.2 91.3 91.3 91.4 91.3 91.4 91.3 91.3
133.00 91.8 91.7 91.8 91.9 92.0 91. 9 91.9 91.8 91 .
135.0 92.3 92.3 92.3 92.4 92.5 92.4 92.3 92.3 92.3140.00 92.7 ,2.8 92.8 92.9 92.9 92.9 92.9 92.8 97. P
145.00 93.1 93.1 93.2 93.3 93.2 93.2 93~3 93.2 93.1
150.J 3 93.5 93.5 93.6 93.6 93.6 93.6 93.6 93.5 93.5
155.00 93.9 V3.9 93.9 93.9 93.9 93.9 93.8 93. 8 93.8
160.00 94.2 ),.2 94.2 94.2 94.2 94.2 94.1 94.2 94.2
165. ) 94.5 104.5 94.6 94.5 94.5 94.5 94.5 94.5 94.5
170.00 '4.E8 94.8 94.8 94.8 94.8 94.8 94.8 94.8 94.8
175.00 w 95.1 -).0 95.1 95.1 95.1 95.1 95.2 95.1 95.1
180.30 95.3 -5.3 95.3 95.4 95.5 95.4 95.4 95.4 95.4
184.99 95.6 95.6 95.5 95.6 95.6 95.7 95.6 95.6 95.6
189.99 : 95.8 95.8 95.8 95.9 95.9 95.9 95.8 95.9 95.9
194.99 v 96.0 90.1 96.1 96.1 96.1 96.1 96.1 96.1 96.1
199.99 96.3 -90.3 96.3 96.3 96 3 , 96.3 96.3 96.3 96.3



nigar 71 111

-yv troet Itp-E Polariu ion,

k 2.3A2 - Ihallu + nMf. Error + Third Tmperature

MAP IN UNITS OF 0.01 MAVFS

212 235 199 L95 191 204 206 207 238 212
S-- . 220 221 214 2(l 201 195 191 186 203 205 206 207 211 218 226 234

227 221 214 2C8 202 196 192 188 183 157 201 202 204 208 215 222 229 233
223 219 213 23J 201 196 193 190 187 183 190 L95 197 199 203 209 215 219 222 222

S.215 214 210 204 198 194 191 190 189 186 182 182 8li 191 194 199 204 207 209 210 210 210
204 206 t05 200 194 190 186 186 186 185 183 179 173 179 184 190 195 199 201 201 201 201 201 202194 196 197 95 191 185 181 179 179 181 181 178 174 165 171 177 184 190 195 197 196 194 194 195 197 199

253" 188 189 189 187 18 176 172 1711 113 175 176 174 169 159 16S 171 178 184 189 191 191 190 189 189 192 199 Z72
254 252 249 183 LdJ 174 168 163 163 167 17171 169 164 154 159 165 171 176 180 183 85 185 18 18 184 262 268 273)258 254 2!1' 241 IS 160 160 155 157 161 165 166 163 15'? 150 153 157 163 165 169 173 177 180 181 254 262 269 274.267 262 257 2!1 247 .21 217 154 53 13 154 158 158 155 149 144 141 148 15-3 153 S158 163 168 239 2417 255 263 211 278 281273 266 250 251 245 .1 2J5 230 224 144 146 149 149 147 142 L38 139 139 140 143 147 226 231 239 248 255 263 272 280 265u 27; 271 260 251 244 239 234 230 225 220 217 139 139 138 135 1?1 131 131 131 220 225 230 235 241 248 255 262 271 281 286--• 284 2?5 263 22 24! 139 235 232 228 223 220 217 131 130 129 123 123 123 216 223 229 233 237 242 247 254 260 270 281 290

2P8 278 266 255 247 241 233 235 231 227 222 218 213 205 122 114 199 210 218 224 229 234 237 243 245 251 258 268 280 29j
239 280 268 258 2 1 .5 24 2 237 234 229 224 218 210 199 114 122 205 213 218 222 227 231 235 238 241 247 255 266 271 2

88..-- -- 29) 281 270 260-254 e4 24 231 233 225 223 216 12i 123 123 129 130 131 217 220"223 228 232 235 239 245 252 263 27 26* 288 281 271 262 255 2)d 241 235 230 225 223 13 13131 13 111 135 138 139 139 217 220 225 230 234 239 244 251 26) 271 279,. 265 280 272 263 255 2-8 239 231L 226 147 143 40 139 139 138 142 147 14S 149 146 14 224 230 235 241 245 251 258 266 273
,-. - 281 278 271 263 25 e41 239 t68 163 159 153 150 148 1471 44 149 155 158 158 t154 150 150 154 237 243 247 251 257 262 267

274 269 262 254 481 18J 177 173 169 le5 161 157 153 153 157 163 166 165 161 157 155 160 168 175 247 251 254 258
273 268 262 IE4 id 15 5 185 193 80 176 171 165 159 164 164 9 171 171 167 163 163 168 174 180 183 249 252 254
272 195 192 189 189 190 191 191 189 184 178 171 165 159 169 174 176 1715 173 171 172 176 182 187 189 189 188 253199 197 I55 19* 194 196 197 195 19C 184 177 171 165 174 178 181 181 179 179 181 i85 191 195 157 196 194

202 2CI 21 201 201 .O201 19 155 193 184 179 173 179 183 I15 186 186 186 190 194 200 205 206 204
213 L J 21) 239 2J7 204 199 194 191 188 182 182 186 189 190 191 194 198 204 210 214 215

2 22 22 219 215 2C9 203 199 197 195 190 183 17 190 193 196 201 207 213 219 223
233 229 222 215 2C8 204 202 201 157 183 188 192 196 202 208 214 221 227

234 226 218 211 207 206 2C5 203 186 191 195 2.I1 2C7 214 221 228
21Z 209 207 206 2C4 191 155 139 235 212



FIGURE 80 112

Wavefront Plot-Q Polarization

Task 2.3A2 - Nominal + Mfg. Error + Third Temperature
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tIbretort utrp ?ouarsrtaon

Task 3.3&2 - bolml + Ig. trror + Third Tmperatur

MAP IN UNITS OF 0.01 WAVES

270 263 258 253 249 212 214 215 216 220

- -- 2007- 22 265 259 254 249 245 211 214 -215 216 219 226 23S 243 -

285 283 273 266 263 255 251 246 241 230 209 211 212 216 223 231 237 241

.82 277 Z72 265 259 254 251 249 246 241 199 203 205 207 212 218 224 228 230 230

27 273 269 263 257 252 249 248 247 245 241 191 196 200 203 207 212 216 218 219 219 218

263 265 263 259 253 248 245 245 244 244 242 238 182 187 193 198 203 207 210 21C 209 209 210 211
252 254 256 254 249 244 240 238 238 239 239 237 233 174 180 186 192 199 203 205 2,4 233 202 204 205 208

269 24? 240 248 45 240 235 231 229 231 233 234 ?32 228 168 173 179 186 192 197 20C 200 199 151 198 200 203 238
270 269 265 241 239 233 226 222 222 225 229 230 227 222 163 168 173 179 184 188 191 193 194 193 193 193 228 234 239
274 270 267 2f3 J24 227 219 214 215 223 224 224 221 216 15 162 165 16 174 177 181 185 188 18 223 228 235 240

-8S 278 273 267 263 259 253 212 208 209 213 216 217 214 2C8 153 155 157 159 162 166 171 177 205 213 221 224 231 244 247
289 2e2 274 267 261 257 251 246 240 202 205 207 207 205 200 146 147 148 148 151 156 192 197 205 214 221 229 238 246 251
2-5 287 276 267 260 255 253 246 241 236 233 197 198 196 193 139 140 1 13139 186 191 196 201 207 214 22L 228 237 247 254- --300 291 219 268 261 25Z 251 248 244 239 236 233 190 189 187 131 132 131 182 189 195 199 203 2C8 213 220 226 236 247 256

3C4 294 282 271 263 57 254 251 242 243 238 234 229 221 181 122 165 176 184 190 195 200 203 206 211 217 224 234 246 256
306 256 284 274 267 261 256 253 250 245 240 234 226 215 134 193 1711 179 184 188 193 197 231 204 2C7 213 221 232 244 254 V
3CS 291 286 276 270 263 258 253 249 245 239 232 143 143 143 199 200 201 183 186 190 194 198 201 25 211 218 229 241 250
304 297 287 278 271 264 257 2512 246 24L 236 1151 151 151 205 28 2 209 209 183 186 191 196 200 205 210 217 226 237 245
331 296 288 279 271 264 255 247 242 167 163 160 159 159 158 212 217 219 219 216 214 190 196 201 207 211 217 225 232 239
297 294 281 279-271 163 255 te8 183 178 174 T17 168 167 164 220 225 229 228 224 221 229 224 203 2v9 213 217 223 228 233

290 285 278 27C !01 200 197 193 189 IE5 181 177 174 170 227 233 236 235 231 227 226 230 239 246 213 217 220 224
289 234 278 2C4 205 236 205 23 2CO 196 191 185 180 175 234 239 241 241 237 234 234 238 245 250 253 215 218 220S--288-215 212 210 Z39 213-211 211-23 Z4 1 98 191 185 179 239 244 246 245 243 241 242 247 252 257 259 259 258 219

219 217 ;21 21v 214 216 217 215 213 204 197 191 185 244 249 251 251 249 249 251 255 261 265 268 266 264
222 222 221 2 1 221 221 219 215 210 20 199 193 249 253 256 256 256 257 260 265 270 275 276 275

233 e3J 233) 229 221 224 219 214 211 2C8 202 252 256 255 260 261 264 268"274 280 285 285.

242 242 24 235 229 223 219 217 215 210 253 257 260 263 266 271 277 284 29 293

253 2.9 242 235 221 224 22Z 221 217 253 258 262 257 272 278 285 Z91 297

254 241 233 231 227 226 225 223 256 261 265 271 277 284 292 299

232 22f 227 226 224 261 2t5 269 275 282



FIGURE 82 e- 114

Wavefront Plot-P Polarization

Task 2.3A2 - Nominal + Mfg. Error + Third Temperature
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f. lratl~

no= 63 
113Tok 2.3A2 - Ngmi + Nig. rror + Third Tmpmtwo

MPRITER m4P OF POnTI SPRE*A FUCTI:IN

( ONE SPA,; REPRESENTS B.04 MICROb4lNOR'ALIZtU SO LARGEST VALUE - 0.3327 * 100* TJAL ENERGY - ).Zi6lJJJO-JI
A .... N RFPRESENTS 0.2163950,01 OR 94.1241 PEPCET OF TOTAL ENEPGY

-- 00 1 1 1 1 0 1 J 1 1 1 1 1 1 0 a J 3 0 3 1 1 0 0 0 0 0 1 1 1 0 0

ur... .0-0"0' 1 1 C ( C 1 3 1 1 1 1 1 1 1 1 0 0 0 0 I 1 1 I 
-

0 0 0 0 I 0 C 1 0 1 1 1 1 1 0 0 0 0 0 0 0 1 2 1 1 1 0 0 0 0 1 0 0 0 0
, 0 1 0 3 0 1 a I a a I I I 1 2 2 1 1 I ! 0 0 n 0 0 0 0 0

"0 .....* 0 '0'-0 0-0 1 1 1 1 1 0 1 1 1 2 2 1 0 0- 1 ?. 2 1 1 1 1 1 1 1 0 0 o o 0
O)J) J~lJL1100U2~110000 1000

0 0 0 0 00 1 1 1 1 1 1 1 2 3 3 2 1 21 1 1 1 I 1 0 0 0 00 0 0 0 0 L Z 2 3 2 2 1 2 3 1 1 2 2 2 1 1 1 0 1l 2 0 0.0 0
0 0 0 0 0-1 1 1 1 1 3 5 4 3 4 4 2 1 3 5 4 2 2 2 1 1 1 1 1 0 0 0 0 0 0

, 0 0 0 0 ) 0 I 1 i. 4 6 4 44 3 6 ? 7 9 ? 6 4 1 1 0 2 1 0 0 0 0 0 0 0
0._ 0 0 0 0 0 0 0 1 3 5 * 4 5 4 6 8 11 16 14 8 8 6 2 0 0 2 2 1 0 0 0 0 0 0 0
0 0 0 0 0 0 1 2 3 1 2 6 4 4 I4 I 14 26 23 20 21 12 5 2 2 3 2 0 0 0 ) I a 0 3
3 J 1 1 0 I1 2 3 3 1 1 6 9 14 20 I5 36 57 41 33 32 27 1 7 A 4 1 1 I 0 ) 0 1 1 0.

S 1 0 0 0 1 1 I 3 3 4 4 15 23 22 31 56 75 t8 43 35 34 IS 13 10 4 1 1 1 I 1 1 0 1 1
I 0 0 1 2 2 12 3 6 1) 7 12 23 27 36 44 65 78 5. 39 41 24 15 15 6 5 1 2 3 2 2 1 1 1
0 1 2 22 1 22 3 91 I 10 16 33 3 47 90 95 417 22 29 22 24 14 8 9 3 3 2 2 1 t I
0L 1 1 0 1 3 3 2 1 2 6 11 10 1L 31 30 33 67 63 34 14 1e 25. I 7 6 7 4 4 2 I1 1 1 0
I'-1 l 1 3 3 2 2 ? 9 14 21 14 33 31 12 14 9 24 32 36 41 R 7 6 3 5 4 2 1 I 1 1 0
0 1 0 1 1 2 3 3 1 ? 9 17 37 21 IS 19 11 11 2 11 19 10 38 15 9 & I 3 4 2 1 1 1 1 0
1 I 1 1 t 2 2 3 3 9 17 21 31 16 6 18 1 14 12 18 9 4 12 1 1 I5 9 I 1 2 4 2 a 3 1 1

-1i 0 1 L2 1 3 8111611 a 1348a7561 44124 7 2 I1 7 2 1 1 1 0 0 1 1
11 0 1 1 2 2 3 I 6 4 31 II 12 40 65100 91 9 44 38 2 13 4 3 1 2 2 1 1 1 1 1 1 0

_I 1 1 2 1 1 2 2 5 2 7 16 34 68 79 76 179 66 5J 46 45 35 22 1 10 2 1 2 1 I 1 1 1 1 1
0 11---,-I 1- 1.- '- I 2 2 1221L 33 52 61 65 73 76 h2 41 76 19 14 11 3 1 1 1 1 0 0 0 0
0 1 0 0.0 0 1 1 1 4 8 12 I16 19 22 33495R 46 26 13 1 6 3 1 1 1 1 1 1 0 3 3 0 0
0 0 U 1 0 0 0 1 2 3 3 2 3 8 b16 24 27 26 20 IR 14 6 4 4 2 2 2 2 1 0 0 0 0 0 0
0' - 0010 0- 1 3 3 1 1 1 5 1 2 16 IS 9 7 6 4 e 76 7 5 2 1 0 0 0 0 0 0
S 0 0 0 C 1 3 2 2 2 4 4 5 7 7 5 3 2 4 4 1 11 0 0 0 0
S 0 0 0 0 00 C I L 0 t 2 4 5 4 2 4 4 3 3 1 2 11100 0 1

- . -0 0 0 3--"0 1 1--- 0  3 1 1 2 3 3 2 2.2 2 3 3 2 1 1 I 0 1 1 1 1 0 0 0 0
30 0 3 J 1 2 2 2 1 1 1 2 I i 1 1 3 2 2 1 1 1 I I 1 1 1 1 1 1 0 00 00000012221.12211001221000111 

11000000

- 0 0 0 0 0 1 2 2 1L -1 2 2 1 1 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0
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FIGURE 84

Point Spread Function

Task 2.3A2 - Nominal + Mfg. Error + Third Temperature
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FIGURE 85

Intensity Distriubtion - Central 129 Microradians

Task 2.3A2 - Nominal + Mfg. Error + Third Temperature
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TABLE 20

E C R CLED ENERGY 119

Task 2.5A - Nominal + Mfg. Error + Axial Gradient

CIRCLE
. . DERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

~A DT U---------------------------------------

(11- ~* CFNTER (MICRJNS):
CP9NS) * X= -10.13 1J.13 3.3 -10.13 0.0 10.13 3.0 -10.13 13.13

* Y= -10.13 -13.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 " 0.0 J.0 0.3 0.1 0.2 0.1 0.3 0.0 ).0
4.0 * 0.4 0.6 0.5 0.2 0.2 0.1 0.5 1.0 0.6
6.00 0.4 0.6 1.8 0.8 1.6 0.5 1.9 1.0 0.6
9.00 1.6 2.0 3.1 1.5 1.6 1.1 3.4 3.0 2.1

10.0) * 2.3 2.8 4.3 2.1 3.3 1.6 4.9 4.1 3.0
12.00 * 5.6 6.4 6.7 3.5 3.8 2.9 7.6 8.3 6.6
14.)) * 5.6 6.4 8.6 5.9 6.0 5.2 10.5 8.3 6.6
16.30 * 9.8 10.9 11.5 7.5 7.3 7.0 13.8 13.1 11.1
18.00 * 11.6 12.7 13.5 10.5 13.2 10.1 16.3 15.1 13.2
70.00 * 15.1 16.4 17.4 13.5 13.2 13.3 20.7 18.9 17.0
22.00 * 16.8 L8.0 19.7 18.2 21.2 18.2 23.2 20.7 19.1
24.)) 2.9 22.2 22.8 20.4 23.8 20.6 26.2 24.9 23.426.00 = 22.9 -4.1 25.7 26.1 31.6 26.4 28.8 27.0 25.9
28.00 27.4 28.8 30.4 31.5 33.4 31.9 33.7 31.4 33.2
3 .) = 30.6 31.9 33.3 36.4 40.2 36.8 35.7 34.9 33.9
32.30 36.6 38.0 38.0 40.0 42.5 40.4 40.4 40.5 39.5
34.00 * 37.7 39.2 41.3 45.3 47.0 45.6 43.4 41.9 4).6
36.00 * 44.0 45.4 46.3 48.6 50.1 48.7 48.5 47.5 46.2
38.00 * 46.4 '8.0 49.6 52.2 54.2 52.2 51.0 50.1 48.6
43.)J * 51.2 52.3 53.7 55.1 56.2 55.0 55.4 54.0 53.0
42.00 * 53.3 54.5 56.8 58.6 60.5 58.5 58.4 56.1 54.9
44.00 57.7 58.2 59.8 60.5 62.6 60.1 61.4 59.5 59.0
46.00 ' 60.0 53.2 62.2 63.8 66.5 63.4 63.7 61.4 61.3
48.00 * 63.4 63.0 65.0 66.2 67.3 65.7 66.4 -  64.3 64.6
5).). 65.6 55.0 66.6 68.0 70.4 67.7 67.8 66.2 66.8
52.00 68.4 57.1 69.0 70.2 71.6 69.9 69.9 68.1 69.3
54.00 * 69.9 58.5 70.6 71.9 73.4 71.8 71.3 69.4 70.6
56.3, * 72.3 13.8 73.0 73.7 74.4 73.7 73.2 71.4 72.7
58.30 * 73.9 12.5 74.2 74.8 75.8 74.8 74.2 72.9 74.0
60.00 * 75.5 74.1 75.8 76.1 76.8 76.2 75.7 74.3 75.4
62.00 * 76.5 75.3 76.8 77.1 77.7 77.2 76.8 75.4 76.3
64.00 * 77.9 76.9 77.9 77.9 78.5 78.1 77.7 77.0 77.7
t6.3j * 78.7 78.3 78.9 79.0 79.4 79.0 78.8 78.0 78.5
68.00 * 79.7 19.1 79.7 79.7 80.0 79.7 79.6 79.1 79.7
70.00 * 80.3 19.9 80.6 80.6 80.8 80.5 83.6 79.9 83.3
72.00 * 81.2 30.9 81.2 81.4 81.5 81.3 81.3 81.0 81.4
74,.00 81.7 3L.5 82.0 82.1 82.3 82.0 82.1 81.5 81.9
76.0 * 82.5 82.4 82.6 82.8 82.9 82.8 82.9 82.4 82.7
78.00 * 83.1 33,0 83.2 83.4 83.7 83.3 83.4 83.1 83.3
80.00 * 83.7 33.7 83.8 8400 84.3 84.1 84.1 83.7 83.9

*******************-*********************

Q-119



TABLE 21 120

E 1 C I R CL,E 0 E N E R G Y

Task 2.5A - Nominal + Mfg. Error + Axial Gradient

C17CLF w
-- PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COOROINATES

CENTER (MICR3NS):
rPONS) * X= -10.13 11.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -1J.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 0.4 3.6 1.3 0.7 0.9 0.4 1.5 10.3 .6
10.30 2.3 2.8 4.3 2.1 3.3 1.6 4.9 4.1 3.0
15.00 8.0 9.2 10.9 6.5 7.3 6.1 12.8 11.2 9.2
20.30 * 15.1 L6.4 17.4 13.5 13.2 13.3 23.7 18.9 17.0
25.00 * 22.2 ?3.6 24.8 25.7 27.9 25.9 28.1 26.3 25.0
30.00 * 30.6 31.9 33.3 36.4 40.2 36.8 35.7 34.9 33.9
35. J) 41.8 43.1 44.2 46.2 49.2 46.4 45.9 45.0 44.0
40.00 * 51.2 52.3 53.7 55.1 56.2 55.0 55.4 54.0 53.0
45.0 59.1 59.5 61.0 62.7 64.9 62.3 62.7 60.9 63.4
50.30 * 65.6 65.0 66.6 68.0 70.4 67.7 67.8 66.2 66.8
55.0 = 71.5 S9.9 72.0 73.0 74.2 72.8 72.4 70.5 71.9
6)o.) , 75.5 1.41 75.8 76.1 76.8 76.2 75.7 74.3 75.4
65.00 - 78.3 717. 78.5 78.5 79.1 78.6 78.4 77.4 78.1
70.00 * 80.3 79.9 80.6 80.6 80.8 .80.5 80.6 79.9 80.3
75.3) 82.2 i2.0 82.3 82.5 82.6 82.5 82.5 82.1 87.3
80.00 a 83.7 13.7 83.8 84.0 84.3 84.1 84.1 83.7 83.9
85.00 8 85.0 35.1 85.4 85.5 85.9 85.7 85.6 85.2 .85.2
90.00 * 86.3 36.5 86.8 86.8 87.1 86.9 86.8 86.5 86.5
95.00 * 87.6 87.7 87.9 87.8 88.0 87.8 87.8 87.7 87.6

10).)) 88.5 38.7 88.7 88.7 88.9 88.7 88.7 86.7 88.5
105.00 t 89.3 89.4 89.5 89.5 89.6 89.5 89.6 89.4 89.3
110.00 * 90.0 )0.0 90.1 90.1 90.3 93.2 90.2 90.1 9).1
115.00 * 90.6 90.7 90.7 90.8 90.9 90.8 90.8 90.8 90.7
120.00 * 91.2 91.2 91.2 91.4 91.4 91.3 91.3 91.3 91.3
125. )) 91.7 91.7 91.8 91.8 91.9 91.8 91.8 91.7 91.7
130.00 * 92.2 92.1 92.2 92.2 92.3 92.2 92.2 92.2 97.2
135.00 * 92.6 92.6 92.5 92.6 92.6 92.6 92.6 92.6 92.6
14.3) * . 93.0 93.0 93.0 93.0 92.9 93.0 93.0 93.0 92.9
145.00 * 93.3 93.3 93.4 93.3 93.3 93.3 93.3 93.3 93.3
150.00 * 93.7 93.6 93.7 93.7 93.7 93.7 93.6 93.6 93.6
155.00 = 94.0 94.0 94.0 94.0 94.1 94.0 94.0 93.9 94.0
160.00 * 94.3 9'.3 94.3 94.3 94.3 94.3 94.3 94.3 94.3
165.03 * 94.6 94.5 94.6 94.6 94.6 94.6 94.6 94.6 94.6
1 70.00 * 94.8 94.8 94.8 94.9 94.9 94.9 94.9 94.9 94.8
175.00 = 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1
180.00 95..4 .4 95.4 95.4 95.4 95.4 95.4 95.4 95.4
184.99 * 95.6 95.6 95.6 95.6 95.6 95.6 95.6 95.6 95.6
189.99 * 95.8 95.9 95.9 95.9 95.9 95.9 95.9 95.9 95.9
194.99 * 96.0 96.0 96.1 96.0 96.2 96.1 96.1 96.1 96.1
199.99 * 96.3 96.3 96.3 96o3 96.3 96.3 96.3 96.3 96.3
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FIGURE 88

Wavefront Plot-Q Polarization

Task 2.5A - Nominal + Mfg. Error + Axial Gradient
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Iavefroat p-P Polartmation

Task 2.5A - Nominal + f8g. Irror + Axial Gradient

MAP IN UNITS OF 0.01 WAVES

176 172 168 165 161 124 126 125 125 126

S189"184 179 174 170 167 163 160 126 128 128 127 128 133 139144

189 185 181 176 112 169 167 163 199 124 '126 127 127 129 133 139 143 144

187 185 181 177 173 170 168 166 164 160 118 122 123 12127 131 135 137 137 136

. 182182 180 176 172 168 167 167 166 165 161 111 116 119 121 124-128 130 131 130 128 126

173 176 176 173 169 165 163 164 165 166 164 160 10S 110 114 119 122 125 127 126 124 122 .121 121

163 167 170 170 166 162 158 158 160 163 164 163 159 99 105 111 116 121 124 124 122 120 118 118 118 llq

179 199 162 164 163 159 154 152 1t93 157 161 162 160 156 96 101 10? 113 118 121 121 119 117 115.114 LIS 11 148

_ 181 181 181 159 157 153 148 146 148 153 158 159 157 152 93 98 103 108 112 115 115 11s 114 112 111 143 147 149

185 184 183 182 L53 147 142 140 143 149 154 155 152 147 89 93 96 100 103 105 107 109 109 109 139 145 149 15)

191 189 187 184 182 179 176 138 135 138 143 147 148 146 141 85 +87 88 90 92 95 98 102 127 133 140 146 151 155 194

- 196 193 189 184 180 178 175 172 168 132 136 139 140 139 134 80 81 81 0 82 86 120 124 129 135 14) 146 153 157 358

201 197 191 184 179 177 176 174 170 167 164 130 132 131 128 74 74 73 72 118 122 125 128 132 136 10 1'5 152. 1S 161
• 236-231-193 185- 180177.177 176 174 170 168 167 124 124 123 67 68 66 116 121 126 129 132 134 136 139 143 153 157 142

210 204 196 188 182 180 180 180 177 174 171 168 164 157 I17 59 101 111 118 123 i26 130 132 133 133 136 141 149 157 162

212 207 199 191 186 183 183 182 180 176 173 168 161 151 70.129 107 114 118 121 124 127 130 130 130 132 138 146 15& 160

212 ?07 200 193 189 186 184 182 179 176 171 166 78 79 79 135 136 136. 117-118 120 124 126 127 127 130 135 14.3 I ISo

, 211 2C8 232 195 190 186 182 178 175 172 168 84 85 86 86 140 143 143 142 114 117 120 124 126 127 129 134 141 147 I51
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Task 2.SA - otiul + Mfg. Rrror .+ Aial Gradient

PM-ITER RAP OF PnINT SPREAD FUNCTION 125

lONE SPA;E REPRESENTS 8.04 MICRONS)
NORMALIl-3 SO LARGFST VALUE * 0.0620 00

T3TAL ENERGY a 0.24610000+01
NAP RFPRFSFNTS 0.13169240+01 oR 94.1456 PrRCENT OF TOTAL FNERGY

00000 0 0 3 0000000 3 3 3 ) 0 3 0 3 3 00 3
0 0 0 0 0 0 0 0 0 0 000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

; 0 00 0 0 0 0 0 a 0 1 0 0 0 0 0 0 0 0 0 O 0 0 0 1 1 0 0 0 0 1 0 0 0 0
3)3) 303331001111) 1100110000000000

S 00000000001111 1 110000 11 1 0 0 0 0 0 0 0 0 0 0
.0 0 0 0 - 00311111000 I 0 0 0 11001 1101) 0 ) I
a ) 1 0 0 0 O O 3 1 0 1 2 1 L 1 0 0 0 L I ' 2 I 0 I 0 o I 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 1 2 1 1 2 2 1 1 2 1 2 2 1 0 0-*0 0 0 0 0 0 0 0 0
0 0 0 0 0"0 0 1 1 1 1 1 2 3 1 1 2 2 2 I 2 3 1 1 1 3 1 1 ) J ) 0 0 0 0
0000300 1111244421212 3 111 100003000ooo
i0 0 0 0 0 0 0 1 1 2 4 2 2 7 5 3 S 5 s 8 3 0 1 1 1.1 0 o o 0 0 0 0
0 1 3 0 1 1 ' 1 1 1 1 3 2 2 6 6 I0 16 11 1 4 3 1 1 I 1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 Z 2 1 0 2 3 5I II15 20 27 19 9 8 5 2 2 1 I 0 0 0 1 0 0 0 0
0 0 0 0 1 0 1 2 1 2 3 1 2 5 11 17 25 455331 17 19 11 5 3 2 3 1 1 1 1 1 ) J a
0 0 0 1 2 2 1 2 2 2 6 12 15 50 99 83 26 8 15 12 T7 3 2 3 2 2 1 0 1 1 0 0
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0 ) 1 1 1 1 2 3 4 3 7 12 13 27 19 15 33 16 21 33 26 19 6 4 4 2 3 2 0 1 1 1 0 0
0 -0 0 0 0 0 1 2 1 2 2 7 18 9 9 13 21 34 14 9 14 14 17 5 1 2 1 3 ? 0 0 0 0 0 0
0 0 0 0 3 0 1 2 1 2'5 7 14 8 9 22 29 31 19 16 9 0 6 4 4 2 1 2 I 1 ) ) ) .1
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0-- 0 0 0 1 I 1 1 3 3 3 1 3 13 19 46 93100 64 33 19 10 4 I 2 1 1 1 0 1 0 0 0 0 0
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Point Spread Fusction

,Mask 2.5A - Nominal + Mg. Error + Axial Gradient i
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Tak 2.5A - Notlael + Mfg. Error + Axial Gradient
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FIGURE 94
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Task 2.5B - Nominal + Mfg. Error + Radial Gradient

CIRCLr
---- PFRCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES
PADIUS * ------- ---- - -- -------- - ---

(41- * CENTFR (MICR34S):
(RONS) * X= -10.13 1).13 0.3 -10.13 0.0 13.13 0.0 -10.13 13.13

SY= -10.13 -1.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 * 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 J.0
4.00 * 0.1 .. 0 0.0 0.0 0.0 0.0 0.1 0.1 0.1
6.00 * 0.1 0.0 0.1 0.1 0.3 0.1 0.2 0.1 0.1
8.00 * 0.2 J.1 J.3 0.2 0.3 0.2 J.3 ).2 1.2

10.00 • 0.3 J.1 0.3 0.3 0.6 0.3 0.4 0.2 0.3
12.00 * 0.6 0.3 0.5 0.4 0.6 0.4 0.6 0.5 0.6
14.33 a 0.6 3.3 0.7 0.6 0.8 0.6 0.8 0.5 0.6
16,00 * 0.9 0.6 0.9 0.8 0.9 0.8 1.0 0.8 0.9
18.30 * 1.1 0.7 1.0 1.3 1.2 0.9 1.2 0.9 1.1
23.00 * 1.4 1.1 1.4 1.2 1.2 1.2 1.5 1.2 1.4
22.00 * 1.6 1.3 1.6 1.5 1.5 1.4 1.7 1.4 1.6
24.10 * 2.1 1.8 1.9 1.7 1.6 1.6 2.0 1.9 2.1
26.00 * 2.4 2.1 2.2 2.0 1.9 1.9 2.2 2.2 2.4
28.00 * 3.1 2.8 2.8 2.4 2.0 2.3 2.8 2.9 3.1
30.00 o 3.5 3.3 3.2 2.9 2.6 2.8 3.2 3.4 3.5
32.00 * 4.4 f.4 3.8 3.2 2.9 3.1 3.8 4.4 4.4
34.00 * 4.7 4.7 4.5 4.0 3.7 4.0 4.5 4.7 4.7
36.30 * 5.8 6.0 5.4 4.6 4.4 4.5 5.5 6.2 5.9
38.00 * 6.4 6.7 6.3 5.6 5.6 5.6 6.5 7.0 6.6
4).0) * 7.8 8.4 7.6 6.5 6.2 6.5 7.9 8.9 8.?
42.00 * 8.5 9.1 9.1 8.1 8.0 8.1 9.5 9.7 8.9
44.00 * 10.5 11.3 10.5 9.3 9.0 9.2 11.) 12.1 1L.1
46.00 * 12.0 L2.9 12.2 11.6 11.3 11.5 13.0 13.9 12.7
48.00 * 14.2 15.2 14.6 13.6 12.3 13.5 15.6 16.4 15.0
53.0j * 16.2 17.2 16.2 15.8 15.3 15.6 17.6 18.7 17.2
52.00 * 19.0 20.0 18.6 18.2 17.2 17.9 20.1 21.6 20.1
54.00 * 20.5 21.6 20.9 21.1 21.2 20.9 22.7 23.3 21.6
56.00 * 23.6 Z4.6 24.3 24.2 23.6 23.9 26.1 26.3 24.8
58.00 26.1 217.0 26.9 26.9 27.9 26.6 28.6 28.8 27.4
60,00 * 29.3 3J.2 30.2 30.3 31.2 30.0 31.9 32.0 33.7
62.00 * 31.5 32.3 33.6 34.2 34.9 33.9 35.1 33.9 32.8
64.00 * 35.9 36.5 36.4 37.2 38.2 36.9 37.7 38.0 37.1
66.3) * 38.5 39.1 40.0 41.5 42.0 41.2 41.2 40.5 39.7
68.30 * 42.6 '3.0 43.2 44.2 44.3 44.0 44.2 44.2 43.6
70.00 * 45.2 45.6 46.6 47.9 48.2 47.7 47.5 46.7 46.l
72.00 *' 49.1 '9.3 49.3 50.7 51.8 50.6 50.1 50.1 49.9
74,00 * 51.2 51.3 53.0 53.9 55.3 53.9 53.6 52.1 51.9
76.) * 54.7 54.7 56.0 56.6 58.0 56.6 56.6 55.2 55.3
78.00 * 57.2 57.0 58.4 58.8 61.2 58.9 59.0 57.4 '57.8
80.00 * 59.9 59.6 61.2 61.7 63.4 61.8 61.7 59.9 60.4

********* ***************************************************Q1
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Task 2.5B - Nominal + Mfg. Error + Radial Gradient

---- * PFRCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COOROINATES
ADI) ------- -- ----- ----- -------- -- -------- ---------

(MfI- rFNTER (MICR3NS):
ROX= -10.13 1j.13 3.) -10.13 0.0 10.13 3.0 -10.13 10.13

Y= -10.13 -1J.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 0.1 3.0 0.1 0.1 0.2' 0.1 0.2 0.1 ). I
10.00 0.3 0.1 0.3 0.3 0.6 0.3 0.4 0.2 0.3
15.00 *0.8 0.5 0.8 0.7 0.9 0.7 1.0 0.7 0.8
20.30 * 1.4 1.1 1.4 1.2 1.2 1.2 1.5 1.2 1.4
25.00 - 2.3 2.0 2.1 2.0 1.8 1.8 2.1 2.1 2.3
30.00 * 3.5 3.3 3.2 2.9 2.6 2.8 3.2 3.4 3.5
35..) ) 5.3 5.5 4.9 4.1 4.2 4.1 5.0 5.6 5.4
40.00 * 7.8 8.4 7.6 6.5 6.2 6.5 7.9 8.9 8.2
45.30 11.3 L2.1 11.3 10.7 10.3 10.6 12.1 13.1 11.9
50.00 , 16.2 17.2 16.2 15.8 15.3 15.6 17.6 18.7 17.7
55.00 s 22.5 23.6 22.7 22.6 22.9 22.3 24.4 25.2 23.8
6).0) a 29.3 3J.2 33.2 30.3 31.2 30.3 31.9 32.0 30.7
65.10 * 37.1 37.7 38.6 39.6 40.5 39.3 39.8 39.1 38.3
70.00 : 45.2 45.6 46.6 47.9 48.2 47.7 47.5 46.7 46.1
75.00 53.2 53.3 54.4 55.4 56.7 55.4 55.0 53.9 53.8
80.00 a 59.9 39.6 61.2 61.7 63.4 61.8 61.7 59.9 60.4
85.00 * 65.8 5.1 67.2 67.7 69.0 67.8 67.3 65.2 66.2
90.00 a 71.1 10.1 71.6 72.1 73.0 72.2 71.5 70.1 71.2
95.00 * 75.3 14.3 75.2 75.6 76.1 75.7 75.1 74.2 75.2

10).)3 * 78.3 17.4 78.2 78.5 78.8 78.5 78.3 77.4 78.4
105.00 80.6 30.0 80.7 81.0 81.3 81.0 80.9 80.2 80.9
110.00 * 82.7 32.5 82.9 83.1 83.6 83.2 83.1 82.7 83.0
115.00 * 84.6 34.8 84.8 85.0 85.4 85.1 85.0 84.8 84.8
120.00 * 86.3 86.5 86.7 86.8 87.1 86.8 86.7 86.5 86.4
125.)') 87.6 87.9 88.2 88.1 88.5 88.1 88.1 87.9 87.6
130.00 * 88.9 89.1 89.4 89.2 89.6 89.2 89.3 89.1 88.8

135.00 * 90.1 39.9 90.1 90.1 90.3 90.3 90.1 89.9 90.1
140.00 * 90.9 90.8 91.0 91.0 91.0 91.0 91.0 90.8 90.8
145.00 * 91.6 91.5 91.6 91.6 91.5 91.6 91.5 91.4 91.6
150.3) 92.2 92.1 92.3 92.2 92.3 92.2 92.2 92.1 92.1
155.00 * 92.7 92.7 92.8 92.7 93.0 92.7 92.8 92.7 92.7
160.00 a 93.2 93.3 93.3 93.3 93.4 93.3 93.3 93.3 93.2
165.00 * 93.7 93.7 93.8 93.8 93.8 93.8 93.8 93.7 93.7
170.00 * 94.1 94.0 94.1 94.1 94.2 94.1 94.2 94.1 94.1
175.)0 * 94.5 9.945 94.5 94.5 94.5 94.5 94.5 94.5

180.00 * 94.8 94.8 94.8 94.8 94.8 94.9 94.8 94.8 94.8
184.99 a 95.1 95.2 95.1 95.1 95.1 95.1 95.1 05.1 95.1
189.99 * 95.4 95.4 95.5 95.5 95.5 95.5 95.5 95.4 95.4
194.99 * 95.7 95.7 95.7 95.7 95.8 95.7 95.8 95.7 95.7
199.99 * 96.0 96.3 96.0 96.1 96.1 96.1 96.1 96.1 96.1
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lvefrog ihsp-.) Polarlzatla

T=- ?ask 2.5 - No lau. + Ifg. Error + ita Oradient

NAP IN UNITS OF 0.01l WAVES
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.. ... -12 ItI 106 100 95s, 08 111 113 116 122

_ __ 'i 141 130 119 109 100 93 87 82 98 101 104 107 113 123 135 147

137 126 115 104 95 87 81 75 70 4 88 91 95 lot101 11 123 133 142

-1 121 11099 09 it 76 71 66 41 68 74 77 82 89 98 108 116 124 130

123 116 105 94 84 75 69 65 61 57 52 52 58 64 69 76 85 93 99 105 112 116

113 108 100 69 78 68 61 57 54 52 49 45 39 45 51 58 65 73 80 85 90 95 103 111

--- 105 1- 93 86 73 62 53 48 45 45 44 41 34 27 33 40 48 56 63 69 73 77 83 91 100 109
S165 91 87 79 70 59 48 39 36 36 36 35 32 27 17 23 30 30 47 54 59 63 67 72 80 89 101 184

163 152 142 68 58 46 35 28 25 26 28 2? 23 18 9 14 21 28 35 42 47 52 57 63 70 14 169 181

163151 139 128 49 36 25 17 16 18 19 18 15 9 1 5 10 15 21 28 35 41 48 54 135 150 166 179

178 164 150 136 124 113 103 17 9 7 8 10 9 5 0 -5 -2 0 2 7 14 22 31 104 117 132 148 164 103 191
181 166 149 134 123 139 103 91 81 -1 -1 0 -1 -4 -9 -13 -12 -11 -9 -4 2 83 92 103 116 130 146 161 183 193
185 168 149 131 117 106 98 90 81 73 68 -11 -12 -14 -18 -22 -21 -20 -19 71 78 86 94 104 115 128 143 16) 179 195
189 170 150 132 116 105 "97 91 83 75 70 66 -21 -23 -25 -31 -30 -29 65 73 81 88 96 104 113 125 139 157 177 19Q
192 173 153 134 118 107 100 93 85 78 72 66 59 50 -32 -40 45 56 66 74 80 6688 95 102 110 121 137 155 176 194
1- . 94 176 155 137 121 110 102 95 88 80 74 66 56- 45 -40 -32 50 59 66 72 78 85 93 100 10? 118 134 153 173 197
195 177 157 139 125 113 10. 96 88 81 73 65 -29 -30 -31 -25 -23 -21 66 70 75 83 91 97 105 11S 132 153 170 189
195 179 160 143 128 115 104 94 86 78 71 -19 -20 -21 -22 -18 -14 -12 -11 68 73 81 90 98 106 11 131 149 If68 18
193 180 163 146 133 116 133 92 83 2 -4- -9 -11 -12 -13 -9 -4 -1 3 -t -1 81 91 100 109 120 134 149 166 181
191 180 164 148 132 117 104 31 22 14 7 2 0 -2 -5 0 5 9 10 8 1 9 17 103 113 124 136 150 164 178

179 166 150 135 5, 48 41 35 28 21 15 10 5 1 9 15 18 19 IA 16 17 25 36 49 128 139 151 If

181 169 154 73 b3 57 52 47 42 35 28 21 14 9 18 23 27 28 26 25 28 35 46 58 68 142 IS2 163
184 130 89 80 z 67 63 59 54 47 39 30 23 17 27 32 35 36 36 36 39 48 59 73 79, 87 93 165

109 100 91 83 77 73 69 63 56 48 40 33 27 36 41 44 45 45 48 53 62 73 84 93 99 103
111 103 95 90 85 80 73 65 58 t51 45 39 45 49 52 54 "57 61 68 78 89 100 108 113

1818 1L2 105 99 93- 85 76 69 64 S5. 52 52 57 61 65 69 75 84, 94 105 116 123

) 133 124 116 108 98 89 82 77 74 68 61 66 71 76 81 89 99 110 121 131

142 133 123 111 101 95 91 88 84 70 75 81 87 95 104 115 126 137

_:_ ____ _ . 147 135 123 113 107 104 101 98 82 87 93 130 1)9 119 130 141

122 116 113 111 IC8 95 100 106 113 122
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FIGURE 96

Wavefront Plot-Q Polarization

Task 2.58 - Nominal + Mfg. Ertor + iadial Gradient
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FimmU 97

I. v. Ifrtt MIp- Polart utiom 33
Task 2.5B - INom11 + * . Error + Iadlal Gradieat

rAP IN UNITS OP 0.01 WAVES

1l1 172 164 IS6 154117 120 122 125 131

-_ 200 188 177 167 159 151 145 143 107 110 112 115 121 131 143 ISS

195 184 173 163 154 146 140 134 128 93 97 100 103 110 120 131 142 151
-- 190 180 169 198 148 140 134 129 124 119 77 82 86 90 97 107 116 125 132 138181 174 164 153 142 134 127 123 123 116 111 61 67 72 78 85 93 101 108 114 120 126

171 166 158 148 136 127 119 115 113 111 108 103 47 53 59 66 74 82 88 93 98 104 111 119
162 157 151 143 132 121 112 106 104 104 102 99 95 35 42 49 57 65 72 77 82 86 91 99 108 It7

1__1_ 152 145 138 128 117 1)6 98 94 94 94 94 91 8 6 6 32 39 47 SS 62 67 fl. 75 81 80 96 108 150
179 168 198 127 117 104 93 86 84 05 86 85 82 76 17 23 29 36 44 50 56 61 66 71 78 12) 135 147
179 167 S1 144 108 95 83 76 74 76 78 77 73 6? 10 14 18 24 30 36 43 SO 56 63 101 116 132 l4S

194 183 16 152 140 129 119 75 68 65 66 68 68 64 58 2 5 8 '11 16 23 31 40 70TO 3 8 114-131 146 157
197 182 165 150 136 125 116 107 97 57 57 s5 57 53 48 -S -3 -2 2 3 10 49 56 69 82 96 112 129 146 19
201 184 165 147 133 (12 114 106 9?7 9 84 47 46 43 40 -13 -12 -12 -10 37 44 52 60- 70 1 94 109 124 145 161
205 186 166 148 132 121 113 107 99 91 86 82 3 34 32 -22 2 -21 -21 31 31 39 47 54 62 70 79 91 105 124 143 161
208 189 169 15) 134 123 116- 19 101 94 88 82 75 66 26 -32 11 22 32 40 47 54 61 68 76 87 103 121 142 160
210 192 171 153 137 126 8 116 1 104 96 90 82 72 61 -20 38 16 25 32 38 44 -51 59 66 73 84 100 119 139 150

., _.211 193 173 155 141 L29 120 112 104 97 89 81t -9 -10 -11 44 46 48 .32 36 42 49 57 63 71 82 98 116 136 IS
211 195 176 159 144 131 123 110 132 94 87 0 0 -1 -2" 51 55 57 58 34 39 47 56 64 72 83 97- 15 134 1SI

* , 209 196 179 162 146 132 119 108 99 22 15 11 9 --7 6 60 65 68 69 68 68 47 57 66 75 86 1) 115 132 147
S207 196 180 164 14 133 120 51 42 34 27 22 19 17 14 69 75 79 80 78 77 79 67 69 79 90 102 116 130.14L195 182 166 151 75 68 61 55 48 41 35 30 26 22 79 05 89 90 88 86 88 95 106 119 94 10S 117 129

197 185 170 90 83 77 72 67 62 55 48 41 34 29 86 94 97 98 96 95 98 105 116 128 138 1-) 118 129
200 120 109 100 92 87 83 79 74 67 59 51 44 38 98 102 105 106 106 106 110 L18 129 140 149 ?57 163 131

129 120 111 133 97 93 89 83 76 68 60 53 47 106 111 114 115 116 118 123 133 143 154 163 169 174

131 123 116 113 IJ5 100 93 85 78 71 65 59 115 119 122 124 129 131 138 148 159 170 178 183
130 132 125 120 113-105 97 89 84 79 72 123 127 132 135 139 145 154 165 176 186 193

153 144 137 120 118 109 102 97 94 88 131 136 141 146 152 160 170 181 191 201
162 153 143 131 121 115 111 108 L04 140 145 151 158 165 174 185 196 207

167 155 143 133 121 124 122 118 152 157 163 170 179 189 203 211

143 136 133 131 128 165 170 176 183 193
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FIGURE 98

Wavefront Plot-P Polarizatiou

Task 2.5B - Nominal + Mfg. Error + Radial Gradient
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.- .- - Task 2.51 - ouimal + t4fg. brroer + dlad GCradiat

PRIVTER MAP OF POINT SPREAD FUNCTION

10NE SPAE REPRESENTS 0.04 mICRNSI
NORPALIZD SO LARGEST VALUE * 0.0181 * 100

T3TAL ENERGY * 3.2461')')01 31
, - AP REPRSFNTS 0.22854510+01 OR 92.8668 PtrCENT OF TOTAL ENERGY

, 0 ) 1 0 ) 1 I 2 2 1 1 0 5 0 1 2 1 2 1 2 2 1 1 1 1 2 2 1 1 0 1 0 0, O-O 0 1 2 2 2 2 1 0001 21 2 1 13 1 3 1 2 2 2 1 1 0 I 1 1
" j 1 1 1 1 2 3 3 3 32 2 1 2 2 3 2 1Z Z 2 2 2 2 I 1 1 1 I 1 1 1S0 1 1 1 2 3 4 6 7 5 2 1 2 4 6 7 5 2 1 0 1 3 3 3 11 1 1 1 2 1 0 0

S 1-1 1 0 . 0 I 3 6 9 10 8 6 3 1 3 5 6 4 I 1 2 5 6 S 3 I 0 0 1 I 1 1 1 11 1 1 1 1 1 2 4 1 12 13 12 12 7 3 4 5 5 4 5 6 7 1) I).6 4 2 ) 3 0 1 1 1 1 0S 0 3 1 !1 2 3 5 9 14 14 15 15 11 9 7 7 9 6 11 17 16 18 15. 7 3 2 0 0 1 1 1 I 1 0.r- t 0 0 1 2 3 3 5 10 12 14 19 21 22 21 14 13 15 II 18 30 30 28 25 13 3 2 I 1 1 I 0 1 I
I 1 1 2 1 2 3 4 5 8 14 20 27 34 31 26 20 18 19 32 51 53 41 32 18 5 1 1 2 1 1 1 1 1 04. 0 1 2 3 3 3 3 2 1 6 12 Z 44 53 50 44 32 26 35 54 76'79 61 42 22 9 3 2 2 I 1 2 1 2S 1 I 1 2 5 6 4 2 0 3 11 32 SO 57 6 65 45 39 53 I75 84 ?4 61 45 25 -9 3 2 3 2 I 1 22 0 1 3 5 7 5 3 1 3 14 30 36 46 6 50 36 33 44 67 7S 60 48 39 24 11 4 3 3 3 2 I 1 1 1
1 1 2 2 2 5 6 5 3 4 10 19 26 40 50 39 31 34 33 39 49 43 34 29 20 13 9 6 4 I 3 3 2 2 0I I I 0 ) 3 5 4 4 3 3 8 14 21 25 2728 27 22 18 ?0 16 19 25 17 7. 15 9 9 3 6 5 2 2 10 0 0 1 2 4 3 4 It 10 7 8 9 11 12 18 18 10 5 4 4 6 19 30 24 27 23 13 IS 10 9 7 4 4 21 0 2 5 S 6 5 9 18 21 23 14 9 9 6 7 12 10 2 1 0 7 I 27 1) 33 32 22 18 13 12 12 9 7 32 2 4 10 10 11 10 16 22 27 35 16 6 8 2 3 11 15 5 2 1 12 15 17 30 31 31 28 17 13 13 14 I1 n 43 6 8 13 13 13 13 21 IS 24 31 16 10 13 3 3 12 21 12 2 4 17 14 16 20 24 2? 21 13 12 I 11 8 6 43 8 10 12 1) 12 16 22 3J 23 28 24 15 11 2 4 8 16 13 6 6 I1 11 23 31 21 22 12 7 9 6 7 3 2 22 6 t 9 7 10 18 19 31 27 24 27 IS 6 3 6 9 12 It 4 3 5 6 16 20 19 21 9 4 3 2 4 1 0 01 4 3 6 6 8 17 14 22 22 15 22 16 9 7 4 6 12 IS1 12 9 .7 3 4 4 9 12 T7 3 I 1 0 0 31 2 1 3 5 4 11 7 1 1010 23 26 24 23 19 18 25 30 30 27 19 11 6 I 1 2 2 5 5 2 1 0 0 1-1 2 2 1 2 1 1 2 3 10 19 34 50 59 55 42 32 33 38 48 56 48 30 15 6 4 3 1 2 3 2 3 2 1 11 2 3 1 1 1 2 3 6 16 32 5) 73 94 97 75 46 34 44 71 86 72 49 27 14 8 6 3 1 1 2 4 3 1 22 1 1 1 1 2 5 5 6 12 29 55 77 95100 81 5 40 4? 68 7 68 53 31 11 3 2 3 4 4 2 11 112 2 0 1 1 2 5 4 2 6 20 47 69 79 ?2 51 33 26 32 45 53 55 45 26 10 3. 1 4 6 ! 3 1 1 0 10 1 1 I 1 2 2 1 J 4 15 32 47 55 49 35 22 17 23 33 319 19 31 21 13 8 5 6 6 4 3 3 1 0 10 0 0 1 1 1 1 2 4 12 21 25 28 27 19 15 14 14 16 21 22 21 19 16 14 12 8 5 3 2 1 0 1 1
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FIoRE 100

Point Snread Function

Task 2.5B - Nominal + lMfg. Error + Radial Gradient
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FIGURE 101 ', 
137

Intensity Distriubtion - Central 129 Microradians

Task 2.5B - Nominal + Mfg. Error + Radial Gradient
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I FIGURE 102
Encircl d Energy

•Vst f f Va.. fi ir
r Field Angle

i -i Task 2.5B- Nominal

7L771 + Mfg. Error + Radial Gradient
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OPF NOMINAL CUBE

The cube was then analyzed with the three dihedral angles of the cube having

different dihedral angles as shown in Figure 8. The off nominal cube was then

analyzed with manufacturing error.(Task 2.4A of Table 7) and also with manufactur-

ing error and the temperature distribution of Figure 46, (Task 2.4B2 of

Table 7).

SUMMARY

The major parameter of interest in this study was the percent energy between

32 and 42 microradians. Table 32 gives the percent energy in this region for all

of the analyzed cases. The energy in that ring stayed between 20.0 and 22.0

percent in all of the on-axis cases except for the unit gradient cases. The

axial gradient effect shifted the spread of the far field pattern in the opposite

direction from the dihedral angle effect and the annulus in the far field pattern

narrowed such that the percent energy dropped in the 32-42 microradian ring.

The assumed temperature profiles, however, had little effect on the encircled

energy. The accuracy with which the encircled energy was determined is l1.1%

(cf. Table 33). The Itek proprietory computer codes used in the analysis are

listed in Table 34. Appendix B gives the effect of a variation in the dihedral angle

(the angle between the faces). Appendix C provides the viewgraphs which were

used in the 4 September PDR briefing in which Itek participated.
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E C R C L E 0 ENERGY 140

Task 2.4A - Off Nominal Cube + Mfg. Error-On Axis

CIRCLE *
S* PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

RADIUS ----------- ------ ------ --

(MI- * CENTER (MICR3NS):
CRONS) * X= -10.13 13.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -13.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 * 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0

4.00 * 0.2 0.3 0.1 0.1 0.0 0.0 0.1 0.3 0.2

6.00 * 0.2 0.3 0.5 0.3 0.1 0.1 0.5 0.3 0.2

8.00 * 0.8 J.9 0.8 0.4 0.1 0.2 0.9 0.9 0.7
10.00 * 1.1 1.2 1.3 0.7 0.4 0.4 1.4 1.3 1.0

12.00 * 2.3 2.6 2.0 1.0 0.6 0.7 2.2 2.8 2.0
14.10 * 2.3 2.6 3.0 1.8 1.3 1.5 3.2 2.8 2.0

16.00 * 3.8 4.4 4.0 2.2 1.8 2.0 4.3 4.6 3.5

18.00 * 4.5 5.0 5.1 3.4 4.2 3.2 5.3 5.4 4.3

20.00 * 6.1 6.9 7.0 4.4 4.2 4.3 7.3 7.4 6.0

22.00 * 6.8 7.6 8.3 6.3 7.4 6.3 8.6 8.3 6.9

24.00 * 9.0 LJ.1 10.1 7.4 8.6 7.5 10.5 10.9 9.4

26.00 * 10.2 11.2 11.7 10.1 11.9 10.2 12.2 12.3 10.9

28.00 * 13.2 14.7 14.8 12.9 12.8 13.0 15.9 15.9 14.3

30.00 * 15.2 16.7 16.5 15.9 16.6 16.0 17.6 18.3 16.7

32.00 * 19.4 21.2 19.7 18.2 18.2 18.3 21.3 22.8 21.1

34.00 * 20.2 22.2 22.0 22.5 22.0 22.6 24.2 23.9 22.1

36.00 * 24.7 26.9 25.5 25.0 25.2 25.1 28.2 28.7 26.7

38.00 * 26.7 .9.0 28.4 29.0 30.3 29.1 31.1 31.1 29.1

40.3)0 * 30.8 32.9 32.0 32.1 32.8 32.1 35.0 35.1 33.2

42.00 * 32.6 34.8 35.6 36.9 39.0 37.0 38.3 37.0 35.1
44.00 * 37.2 38.8 38.9 39.4 41.8 39.2 41.7 41.2 39.6

46.00 * 40.0 f1.4 42.4 44.7 47.6 44.5 44.8 43.7 42.5

48.00 * 44.5 45.3 47.0 48.5 49.1 48.2 48.9 47.6 46.5

50.30 * 47.8 '8.4 .49.4 51.8 54.0 51.6 51.1 50.5 49.7

52.00 * 52.1 52.0 53.6 55.3 56.3 55.0 54.8 53.8 53.7

54.00 * 54.5 54.2 56.3 58.5 60.1 58.4 57.4 560O 55.6

56.303 58.6 57.9 60.5 61.7 62.4 61.5 61.1 59.1 59.4

58.00 * 61.4 50.6 62.6 163.9 65.8 63.6 63.2 61.6 61.9

60.00 • 64.3 63.2 65.6 66.4 68.1 66.3 66.0 63.9 64.7

62.00 * 66.3 65.2 67.7 68.9 70.6 68.7 68.1 65.7 66.5

64.00 * 69.3 68.0 69.7 70.4 72.4 70.3 70.0 68.2 69.4

66.00 * 70.9 59.8 71.8 72.7 74.3 72.6 72.0 69.9 71.1

68.00 * 73.2 71.9 73.5 74.1 75.2 74.0 73.6 72.0 73.3

70.00 * 74.5 73.2 75.0 75.6 76.6 75.5 75.1 73.3 74.6

72.00 * 76.4 75.1 76.4 76.7 77.6 76.8 76.3 75.1 76.4

74.00 * 77.3 76.0 77.7 77.9 78.6 78.0 77.7 76.1 77.3

76.00 * 78.8 17.6 78.9 78.9 79.4 79.0 78.8 77.7 78.7

78.00 * 79.7 78.7 79.6 79.7 80.2 79.7 79.6 78.7 79.6

80.00 * 80.7 79.7 80.6 80.6 80.9 80.6 80.6 79.8 80.7
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141

ENCI RCLED ENERGY

Task 2.4A - Off Nominal Cube + Mfg. Error-On Axis

CTRCLE *
------ PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

RADIUS -------

------ *

(MI- * CENTER (MICR3NSI:
CRONS) * X= -10.13 13.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -13.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 * 0.2 0.3 0.3 0.2 0.1 0.1 0.4 0.3 0.2

10.00 * 1.1 1.2 1.3 0.7 0.4 0.4 1.4 1.3 1.0

15.00 * 3.1 3.7 3.7 1.9 1.8 1.7 3.9 3.9 2.9

20.00 * 6.1 6.9 7.0 4.4 4.2 4.3 7.3 7.4 6.0

25.00 *9.7 L0.9 11.2 9.8 10.2 9.9 11.6 11.8 10.4

30.00 * 15.2 16.7 16.5 15.9 16.6 16.0 17.6 18.3 16.7

35.00 * 23.0 Z5.0 23.9 23.0 24.2 23.1 26.1 26.7 24.9

40.00 * 30.8 32.9 32.0 32.1 32.8 32.1 35.0 35.1 33.2

45.00 * 38.8 40.4 40.7 43.0 45.4 42.8 43.4 42.7 41.1

50.00 * 47.8 f'8.4 49.4 51.8 54.0 51.6 51.1 50.5 49.7

55.00 * 57.2 56.5 58.8 60.1 61.9 59.9 59.6 57.8 58.1

60.00 * 64.3 63.2 65.6 66.4 68.1 66.3 66.0 63.9 64.7

65.00 * 70.1 68.8 71.0 71.8 73.6 71.7 71.3 69.0 70.2

70.00 * 74.5 73.2 75.0 75.6 76.6 75.5 75.1 73.3 74.6

75.00 * 78.2 711.0 78.3 78.5 79.0 78.5 78.3 77.0 78.1

80.00 * 80.7 19.7 80.6 80.6 80.9 80.6 80.6 79.8 80.7

85.00 * 82.4 81.8 82.5 82.6 82.7 82.6 82.7 82.0 82.6

90,00 * 84.0 93.8 84.2 84.4 84.4 84.4 84.4 84.0 84.2

95.00 * 85.5 85.6 85.7 85.9 86.2 85.9 85,9 85.7 85.7

100.00 * 86.7 87.1 87.1 87.2 87.7 87.3 87.2 87.0 86.8

105.00 * 87.8 88.2 88.4 88.4 88.7 88.5 88.4 88.1 87.9

110.00 * 88.9 89.2 89.3 89.3 89.5 89.3 89.3 89.1 89.0

115.00 * 89.9 90.0 90.0 90.0 90.1 90.0 90.0 90.0 89.9

120.00 * 90.5 90.6 90.6 90.7 90.7 90.6 90.7 90.7 90.6

125.00 * 91.1 91.1 91.2 91.2 91.2 91.2 91.3 91.3 91.2

130.00 * 91.7 91.7 91.7 91.8 91.9 91.8 91.9 91.8 91.8

135.00 * 92.2 92.2 92.3 92.3 92.4 92.3 92.2 92.2 92.2

140.00 * 92.6 92.7 92.7 92.8 92.8 92.8 92.8 92.7 92.7

145.00 93.0 93.1 93.1 9 93.2 93.2 93.2 93.2 93.1 93.0

150.00 * 93.4 93.4 93.5 93.5 93.5 93.5 93.5 93.5 93.4

155.00 * 93.8 93.8 93.8 93.8 93.8 93.8 93.8 93.8 93.7

160.00 * 94.2 94.1 941 9 94.1 94.1 94.1 94.0 94.1 94.1

165.00 * 94.4 94.4 94.5 94.4 94.4 94.4 94.4 94.4 94.4

170.00 * 94.7 94.7 94.8 94.7 94.7 94.7 94.8 94.6 94.7

175.00 * 95.0 15.0 95.0 95.0 95.0 95.0 95.1 95.0 95.0

180.00 * 95.2 95.2 95.2 95.3 95.4 95.3 95.3 95.3 95.3

184.99 * 95.5 95.5 95.4 95.6 95.5 95.6 95.5 95.6 95,5

189,99 * 95.7 95.8 95.7 95.8 95.8 95.8 95.8 95.8 95,8

194.99 * 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0

199.99 * 96.2 96.2 96.2 96.2 96.2 96.2 96.2 96.2 96.3
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S_ verout Nhpa Polarlaatiou.

Task 2.4A - Off Npminal Cubs + Mtf. Error-On Axlm

MAP IN UNITS OF 0.01 WAVES

r - 60 55 SO 47 43 56 59 99 60 63

73 66 59 53 48 44 40 36 53 55 56 56 60 66 T75 83

71 65 58 St 46 42 38 35 31 45 49 50 51 55 62 69 76 81

S '66 62 56 49 43 39 36 34 1S 27 35 40 42 44 49 55 61 66 70 72

_62 59 53 46 40 35 32 31 30 28 24 24 30 34 37 42 48 52 56 58 60 62
53 52 49 43 36 30 26 25 26 26 24 20 15 21 26 31 36 41 45 47 48 50 53 57

44 44 43 39 33 25 20 18 19 21 21 20 16 7 13 20 26 32 37 39 40 41 43 46 51 56
104 37 36 34 33 23 15 11 10 13 16 17 15 11 1 7 14 21 27 31 34 34 35 37 40 45 50 130
104 99 95 27 21 14 6 3 4 8 12 12 10 5 -2 2 8 14 19 23 26 28 29 31 34 113 122 179
106 100 95 90 15 7 0 -4 -2 2 6 7 4 0 -7 -3 0 4 8 12 16 20 23 26 101 112 121 128

S a116 139 102 95 88 42 76 -6 -10 -8 -4 0 0 -2 -7 -12 -10 -8 -6 -2 1 6 12 81 90 100 114 121 129 134120 112 103 94 86 80 75 70 63 -15 -12 -9 -8 -10 -14 -18 -17 -16 -16 -13 -9 69 75 82 90 99 109 120 129 135

a, 125 115 104 93 84 78 TS 71 68 61 58 -19 -17 -18 -21 -24 -24 -24 -25 64 68 73 78 83 90 97 107 117 128 137129 118 106 94 04 79' 76 73 69 65 61 60 -25 -25 -26 -32 -31 -32 60 66 71 76 80 84 88 95 103 11S 126 13I
133 122 109 97 87 82 79 76 73 68 65 61 56 49 -32 -41 44 54 61 .67 71 75 79 82 85 91 100 112 125 136
136 125 112 100 91 85 82-79 75 71 67 61 54 44 -41 -32 49 56 61 65 68 73 76 .79 82 87 97 109 122 133
137 126 115 103 95 88 84 80 76 71 66 60 -32 -31 -32 -26 -25 -25 60 61 65 69 73 76 79 84 94 106 i18 .129
137 128 117 107 97 93 83 78 73 68 64 -2S -24 -24 -24 -21 -18 -17 -19 58 61 66 71 75 78 84 93 104 115 125
135 129 120 109 99 90 82 75 69 -9 -13 -1-1616 -17 -18 -14 -10 -8 -9 -12 -15 63 TO 75 80 86 94 103 112 120
134 129 121 111 100 90 81 12 6 1 -2 - -8 -10 -12 -7 -2 0 0 -4 -8 -10 -6 76 82 88 95 132 109 16

128 121 112 101 26 23 20 16 12 8 4 0 -3 -7 0 4 7 6 -2 4 0 7 15 90 95 o00 106

129 122 113- 34 31 29 28 26 23 19 14 8 2 -2 5 10 12 12 8 4 3 6 14 21 27 95 99 104

130 50 45 40 31 35 34 34 31 27 21 14 7 1 11 15 17 16 13 10 11 15 23 30 34 36 37 104
56 51 46 43 41 40 39 37 32 26 20 13 7 16 20 21 21 19 18 20 25 33 39 43 44 44

5 57 53 48 47 45 41 36 31 26 21 15 20 24 26 26 -25 26 30 36 43 49 52 53
62 60 58 56 52 48 42 37 34 30 -24 24 28 30 31 32 35 40. 46 53 5 62

72 70 66 61 55 49 44 42 40 35 27 31 34 36 39 43 49 56 62 68

81 76 69 62 55 51 50 49 45 31 35 38 42 46 51 58 65 71

83 75 66 60 56 56 55 53 36 40 44 48 53 59 66 73

63 60 59 59 56 43 47 50 55 60
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FIGURE 104

Wavefront Plot-Q Polarization

Task 2.4A- Off Nominal Cube + Mfg. Error-On Axis

A-

.76

Q-14

4Lii

. i -  ,- ., .'" ,/, ,p " '

, I -,/ '/ n .4/.,/ "

= 1K3

I-

io -

'N N

Q-143



1FIGUR 105

S_ UE Mavefroat ap-F Polariation 144
Task 2.4A - Off Iominal Cube + Kfg. Error-On ALia

NAP IN UNITS OF 0.01 WAVES

119 113 109 109 102 6,5 67 68 68 71

132 125 118 111 106 102 8 9 94 61 64 64 65 68 75 83 92
130 123 116 110 105 100 97 93 69 54 57 58 60 63 70 78 60 90

S--- 127 121 114 108102 98 95 92 90 85 44 48 St 53 5 63 70 79 78 81

i _ __ .. 120 117 112 105 98 93 90 89 88 86 82 32 38 42 46 50 56 61 64 66 68 71
111 111 10 102 95 8 OS5 04 84 84 83 79 23 29 34 40 45 50 54 56 57 59 62 66

102 102 101 98 91 84 79 76 77 79 60 78 74 16 22 28 35 41 45 48 49 50 52 55 59 6S
120 95 94 92 88 81 74 69 '69 72 75 75 74 69 10 16 22 29 35 40 42 43 44 46 49 53 59 96
120 115 111 85 83 72 65 61 62 66 70 71 69 64 5 10 16 22 27 32 34 36 38 40 43 79 6o 95
122 116 111 106 73 65 58 94 56 60 65 65 63 58 1 5 8 12 17 21 25 28 31 34 6? 78 87 94

132 125 118 111 104 98 92 52 48 49 53 57 58 56 51 -3 -1 0 2 5 9 15 20 47 56 66 77 87 95 100
136 128 119 110 I12 96 91 86 79 42 45 48 50 48 43 -9 -8-8 - 7 -5 0 35 41 48 56 65 9 85 9S 101
1 . 41 131 120 109 100 94 91 8 82 77 74 39 40 39 37 -16 -15 -16 -16 30 34 39 44 49 56 63 73 83 94 103
145 134 122 110 ICO 95 92 89 8S 81 77 76 32 32 31 -23 -23 -23 26 32 37 42 46 SO 54 61 69 1 92 103
149 138 125 113 103 98 95 92 89 84 81 77 72 65 2S -32 10 20 27 33 37 41 45 46 51 57 66 78 91 102
152 141 128 116 IC7 o10 98 95 91 87 83 77 70 60 -20 37 15 22 27 11 34 39 42 45 48 53 63 75 06 99153 142 131 119 1ll 104 100 96 92 87 82 76 -12 -11 -12 43 44 44 26 27 31 35 39 42 45 50 60 72 84 95

153 1-4 133 123 113 106 99 94 89 84 80 -4 -4 -4 -4 48 51 52 51 24 27 32 37 41 44 50 59 70 81 91
151 145 136 125 115 136 98 91 85 11 6 3 3 2 1 55 59 61 60 57 54 29 36 41 46 52 60 69 78 66
150 145 137 127 116 106 97 32 26 21 17 13 11 10 7 62 67 70 69 65 61 60 63 42 48 54 61 68 75 82

144 137 128 117 46 43 40 36 32 28 24 20 16 12 69 74 77 76 72 67 66 69 ?7 8S 56 61 66 72
145 138 129 S4 51 49 48 46 43 39 34 28 22 17 76 80 83 62 78 74 73 77 84 91 97 61 65 70

_ ___.146 TO 65 60 51 55 55 54 51 47 41 34 27 21 81 5 87 86 83 81 81 86 93 100 104 106 107 70
76 71 66 63 61 60 60 57 52 46 40 33 27 86 90 92 91 89 88 90 96 103 109 113 114 114

1) 77 73 10 68 67 65 62 56 51 46 .41 35 90 94 96 96 95 96 100 106 113 119 122 123
83 80 78 6 7 73 48 62 57 54 O5 44 94 98 100 101 102 105 110 117 123 129 132

92 90 86 81 75 69 64 62 60 55 97 101 104 107 109 114 119 126 133 138
102 96 89 82 75 71 70 69 65 101 iS 109 t112 116 122 128 135 141

_ ______ 133 95 86 80 76 76 75 73 106 110 114 118 123 129 136 144

83 80 79 79 77 113 111 120 125 130



FIGUE 106
- 145

Wavefront Plot-P Polarization

Task 2.4A- Off Nominal Cube + Hfg. Error-On Axle
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J TIGlUR 107, (7

Task 2.4A - Off omiLal Cube + nfg. Error-Os Ams

PR4MTER MAP OF POINT SPREAD FUNCTION 146

ONE SPATE REPRESENTS 8.04 MICRONS)
NORMALIZ=D SO LARGEST VALUE - 0.0277 * 100

TOTAL ENERGY * 0.24610000O01
MAP REPRESENTS 0.2314260n.01 OR 94.0374 PERCENT OF TOTAL ENERGY

0 0 01 1 0 0 0 1 0 101 1 11 0 0 0 0 I 0 0 0 1 0 0 0 00 1 3 0 0 0 0 1 1 1 1 0 1 1 1 1 1 0 1 1 1 2 2 1 1 1 1 1 1 1 1 0 0 0 0
0 0 0 0 0 0 1 I 1 1 1 1 1 1 1 3 2 1 1 0 1 2 1 2 1 I 1 1 1 1 0 0 0 0
0 0 0 0 1 0 1 1 1 2 2 1 2 1 1 3 4 5 3 11 0 112 I 1 1 1 1 2 I 0 0 0 0 00 0 0 0 1 1 1 0 1 2 2 4 4 3 3 1 2 4 2 2 3 2 2 2 1 1 0 1 2 1 0 0 0 1 01 0 0 0 1 1 1 1 1 2 5 7 6 6 6 4 2 2 3 5 6 4 2 3 2 0 1 1 1 1 0 0 0 0 0
0 0 0 0 3 1 1 1 2 5 7 6 6 7 5 6. 6 5 8 9 10 8 3 1 I I 2 2 000 0 0 0 0 0O 0 0 0 0 0 1 1 3 7 5 6 9 7 7 1 12 16 1813 11 10 6 2 0 2 3 1 0 0 0 0 0 0 0....... 0 0 0 0 3 1 1 2 3 2 3 8 7 6 18 19 16 26 30 29 27 18 9 4 2 3 2 0 0 0 0 1 0 0 00 1 1 3 3 1 3 4 3 t 1 6 10 1828 24 35 60 7T 48 49 41 2 2 1 0  6 3 2 2 1 0 0 1 1 ! 0
I I 1 0 1 2 3 4 4 3 1 4 16 27 29 38 66 94 89 61 S1 46 26 17 12 3 2 2 2 I I 1 1 I 1
1 0 1 1 2 2 1 3 4 5 7 T 1220 30 45 79 95 69 50 44 33 28 19 6 5 2 3 4 3 2 I i 1I 0 1 1 2 2 2 2 3 2 3 7 10 12 16 30 37 42 81 98 54 28 34 36 34 10 10 11 4 5 5 3 2 1 2 I0 1 1 I 1 3 4 3 1 4 8 11 13 10 25 31 30 58 65 34 11 21 36 26 10 9 11 7 6 4 2 2 2 2 01 1 1 1 1 4 5 3 2 9 14 12 21 13 22 31 14 9 10 21 26 19 46 21 10 8 6 7 6 4 2 2 2 2 0I I I 1 Z 4 4 4 2 8 16 18 35 23 11 1t 11 6 1 9 15 33 38 15 14 9 1 4 5 4 2 1 I t II I 1 2 2 3 3 5 6 10 22 25 33 20 3 12 15 11 12 16 5 7 12 9 19 10 1 I 2 5 2 1 0 1 1I I 1 2 2 3 3 5 L313 17 16 1110 11 40 69 58 41 34 17 3 3 12 7 3 1 1 3 1 0 0 1 1I 1 1 2 2 3 3 5 14 10 6 7 14 39 52 71100 85 52 42 38 29 14 3 3 1 3 3 2 1 1 1 1 1 01 1 I 3 2 2 3 3 6 3 7 21 41 77 98100 99 81 64 59 50 34 19 12 8 2 1 2 2 2 2 i I 1 10 1 1 1 1 1 2 2 1 1 11 29 47 66 77 85 95 95 79 53 30 16 13 9 7 2 1 1 1 3 2 0 1 0 001 1 0 0 0 1 2 2 3 9 1T 29 40 43 47 58 61 48 32 23 IS 9 3 1 1 2 2 1 1 0 0 1 0 00 2 1 1 3 0 0 1 3 3 8 19 30 33 32 26 20 23 2010 6 3 3 4 3 1 0 0 0 0 00 0 0 0 0 0 1 1 3 3 1 1 3 8 12 IS 18 16 10 8 7 7 10 9 8 9 6 3 1 1 0 0 0 0 0
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FIGURE 108

Point Spread Function

Task 2.4A - Off Nominal Cube + Mfg. Error-On Axis
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FIGMRE 109

Intenaity Dietriubtion - Central 129 Microradians
Task 2.4A - Off Nominal Cube + Hfgo Error-On Axis
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TABLE 26

ENCIRCLED ENERGY 150

Task 2.4A - Off Nominal Cube + Mfg. Error -15 ° Off Axis

CTRCLE *
-* PERCENT EN.RGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

RADIUS --- ------ ------ ---

(,4I- * CENTER (MICR S):
CPONSI * X= -10.13 13.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -13.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 * 0.0 0.0 0.1 0.1 0.2 0.1 0.1 0.0 0.0
4.00 * 0.3 0.4 0.2 0.2 0.2 0.2 0.2 0.5 0.4
6.00 * 0.3 0.4 0.6 0.6 1.4 0.6 0.7 0.5 0.4
8.00 * 1.0 1.2 1.2 1.3 1.4 1.3 1.3 1.4 1.4

10.00 * 1.4 1.6 1.5 1.8 2.8 1.8 1.7 2.0 1.9
12.00 * 3.2 3.6 2.4 3.1 3.1 3.1 2.7 4.2 4.0
14.00 * 3.2 3.6 3.4 4.5 4.1 4.5 4.2 4.2 .0
16.00 * 5.6 5.9 4.4 5.9 4.8 5.9 5.3 6.9 6.6
18.00 * 6.6 6.9 5.7 7.3 7.0 7.4 6.9 8.1 7.7
20.00 * 8.5 8.8 7.4 9.4 7.0 9.5 9.0 10.4 10.0
22.00 * 9.6 9.8 9.6 11.3 10.1 11.3 11.5 11.6 11.1
24.00 * 12.0 12.1 10.9 12.5 12.1 12.5 12.9 14.3 13.8
26.00 * 13.1 L3.2 13.8 14.9 15.8 14.8 16.0 15.7 15.3
28.00 * 15.8 15.8 16.7 17.5 17.1 17.4 19.3 18.5 18.1
30.00 * 17.9 17.9 19.3 19.8 21.2 19.6 22.0 21.1 20.6
32.00 * 21.8 21.8 21.5 22.2 23.8 21.9 24.2 24.8 24.4
34.30 * 22.7 22.6 24.7 25.5 26.3 25.2 27.6 25.7 25.4
36.00 * 27.2 27.1 27.3 28.6 30.1 28.4 30.3 29.8 29.5
38.00 * 29.4 29.5 30.2 31.8 33.3 31.5 32.9 32.2 31.9
4).30 * 33.2 33.4 33.2 35. 35.4 35.2 35.9 35.6 35.5
42.00 * 35.3 35.4 37.0 39.1 38.8 39.0 39.4 37.6 37.S
44.00 * 39.4 39.6 38.9 41.1 41*8 41.2 41.4 41.4 41.4
46.00 * 42.3 42.4 43.1 44.9 45.7 45.1 45.4 44.4 44.5
4q.00 * 45.4 45.5 46.4 48.1 47.4 48.4 49.0 47.5 47.5
59.00 * 48.4 48.6 49.3 50.5 51.7 50.8 51.4 50.8 50.9
52.00 * 51.4 51.7 52.1 53.3 54.9 53.5 54.7 53.9 53.9
54.00 * 53.3 53.4 55.7 56.3 58.2 56.5 57.7 55.9 56.0
56.00 * 56.6 56.8 58.8 59.6 61.4 59.7 61.2 59.0 59.0
58.00 * 59.2 59.4 61.1 61.8 64.6 61.8 63.1 61.7 61.8
60.00. * 61.7 51.9 63.9 64.8 67.2 64.8 66.1 64.0 64.0
62.00 * 63.8 53.9 66.5 67.3 69.3 67.2 68.4 66.0 66.0
64.00 * 67.1 57.2 68.2 69.2 71.4 69.1 70.3 68.6 68.8
66.00 * 69.2 S9.2 70.9 71.6 73.5 71.5 72.6 70.5 70.8
68.00 * 71.5 11.3 72.9 73.3 74.4 73.3 74.1 72.3 72.7
70.00 * 73.4 73.1 74.7 74.9 76.2 75.0 75.6 73.8 74.3
72.30 * 75.4 75.1 76.1 76.1 77.6 76.3 76.8 75.4 75.9
74.00 * 76.5 76.1 77.8 77.6 78.8 77.8 78.1 76.4 76.9
76.)0 * 78.3 77.9 79.2 78.8 79.8 79.0 79 1 7,7.8 78.3
78.00 * 79.4 79.1 80.0 79.7 80.9 79.9 79.8 78.9 79.3
80.00 * 80.5 80.2 81.2 80.8 81.7 80.9 80.8 79.9 80.2

Q-150



TABLE 27 151

E 4 C I RC LE ENER GY

Task 2.4A - Off Nominal Cube + Mfg. Error -150 Off Axis

CIRCLE *
* PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

qADIUJS -----------------

(MI- * CENTER (MICR3NS):
CR(NS) * X= -10.13 1J.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -1J.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

************************************************************************

5.00 * 0.3 0.4 0.6 0.5 0.9 0.5 0.6 0.5 0.4
10.00 * 1.4 1.6 175 1.8 2.8 1.8 1.7 2.0 1.9
15.00 * 4.6 5.0 4.0 5.4 4.8 5.4 4.8 5.8 5.5
20.00 * 8.5 8.8 7.4 9.4 7.0 9.5 9.0 10.4 10.0
25.00 * 12.7 12.8 13.4 14.4 13.3 14.4 15.6 15.2 14.8
30.00 * 17.9 17.9 19.3 19.8 21.2 19.6 22.0 21.1 20.6
35.003 * 25.5 25.4 25.5 26.6 29.1 26.3 28.3 28.0 27.7

40.00 * 33.2 33.4 33.2 35.2 35.4 35.2 35.9 35.6 35.5

45.00 * 40.8 40.9 41.6 43.4 43.4 43.6 43.8 42.9 42.9

50.00 * 48.4 48.6 49.3 50.5 51.7 50.8 51.4 50.8 50.9
55.00 * 55.4 55.7 56.9 57.7 60.7 57.9 59.2 57.9 57.9

60.30 * 61.7 51.9 63.9 64.8 67.2 64.8 66.1 64.0 64.0
65.00 * 68.0 57.9 70.1 70.8 72.4 70.7 71.8 69.4 69.7

70.00 * 73.4 73.1 74.7 74.9 76.2 75.0 75.6 73.8 74.3
75.33 * 77.7 77.3 78.4 78.2 79.4 78.4 78.6 77.2 77.8

80.00 * 80.5 30.2 81.2 80.8 81.7 80.9 80.8 79.9 80.2

85.00 * 82.4 32.3 83.2 83.0 83.5 83.0 82.8 82.2 82.2

90.00 * 84.0 34.1 84.5 84.5 84.8 84.4 84.3 84.0 83.9

95.00 * 85.3 85.5 85.6 85.7 85.8 85.6 85.7 85.6 85.4

100.00 * 86.4 36.5 86.5 86.7 86.8 86.7 86.8 86.7 86.6

105.00 * 87.3 d7.4 87.5 87.6 87.7 87.6 87.7 87.6 87.5

110.00 * 88.2 38.3 88.4 88.4 88.6 88.5 88.6 88.4 88.4

115.00 * 89.1 89.2 89.2 89.2 89.4 89.2 89.2 89.1 89.2

120.00 * 89.9 39.9 89.9 89.9 90.1 89.9 89.9 89.7 89.8

125.30 * 90.5 )0.5 90.6 90.5 90.6 90.5 90.4 90.3 90.3

130.00 * 91.0 91.0 91.1 91.0 91.1 91.0 90.9 90.9 90.8

135.00 * 91.4 91.4 91.4 91.4 91.5 91.5 91.5 91.5 91.5

140.0 * 91.8 91.8 91.9 91.9 91.8 91.9 91.9 91.8 91.9

145.00 * 92.3 92.3 92.3 92.2 92.2 92.3 92.2 92.2 92.2

150.00 * 92.6 92.7 92.7 92.6 92.7 92.6 92.6 92.6 92.6

155.00 * 93.0 33.0 93.1 93.0 93.1 93.0 93.0 93.0 92.9

160.00 * 93.4 93.4 93.4 93.4 93.4 93.4 93.3 93.4 93.4

165.10 * 93.7 93.7 93.8 93.8 93.8 93.8 93.8 93.8 93.7

170o.0 * 94.0 94.0 94.0 94.1 94.2 94.1 94.1 94.1 94.1

175.00 * 94.3 94.3 94.4 94.4 94.4 94.4 94.4 94.4 94.4

180.00 * 94.6 94.7 94.7 94.7 94.7 94.7 94.8 94.7 94.7

184.99 * 95.C 95.0 94.9 94.9 94.9 95.0 95.0 95.0 95.0

189.99 * 95.2 95.3 95.3 95.2 95.3 95.2 95.2 95.2 95.2

194.99 * 95.5 95.5 95.6 95.5 95.5 95.5 95.5 95.5 95.4

199.99 * 95.8 95.8 95.8 95.8 95.8 95.8 95.7 95.8 95.7
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nFIGUR 11

. .' Iayrvefrout Ibp- PolarulatIso

STask 2.4 - Off ioN mnl Cube + MIf. ltror -15' Off Axle

MAP IN UNITS OF 0.01 WAVES

96 90 97 101

128 119 109 SO 91 OS 92 96 101 105 110 115

137 131 123 113 104 95 88 82 88 93 98 103 108 114 119 124

132 126 123 115 107 98 90 03 79 64 89 94 100 105 111 116 122 127

124 124 122 119 114 107 100 92 iS T6 74 79 84 89 95 100 106 111 117 123 129 S35

4 114 114 114 113 110 106 100 S4 86 80 13 69 74 79 84 89 94 99 105 I11 111 122 128 139

105 106 146 105 103 99 94 88 82 75 69 64 69 73 78 83 88 93 98 104 110 116 122 128

91 92 88 100 100 98 94 90 84 78 71 66 61 64 68- 72 77 62 87 92 97 103 109 99 107 115

105 100 96 92 87 82 93 90 6 80 74 69 63 51? 60 63 67 71 76 81 86 91 62 90 98 106 113 120

108 104 100 96 93 85 78 71 64 77 11 65 60 54 56 59 62 66 TO 58 66 14 83 91 98 105 112 11e

-- 115 1110 10 103 98 93 86 79 72 65 57 51 62 56 St1 51 54 57 45 52 60 68 T6 84 92 99 105 111 116 121

, 118 113 109 105 99 93 86 79 71 64 56 49 42 36 46 46 34 41 47 SS 62 70 78 86 93 99 105 110 114 119

123 115 110 105 99 93 65 77 69 61 54 46 39 51 46 46 54 43 50 5 64 72 79 87 93 99 104 108 112 117

S.. .117 111 105 99 91 84. ?S 61 59 St 63 59 56 53. 52 58 64 69 50 65 72 79 86 92 97 102 106 110

118 112 105 98 90 82 74 65 ?? 73 66 64 61 S8 56 61 6? 73 ?8 83 -71 77 63 89 94 98 102 t06

114 106 98 90 100 94 88 03 T8 74 69 66 62 59 64 70 76-82 867 92 95 97 85 90- 94 99

116 108 118 112 106 100 95 89 04 19 T5 70 66 62 67 73" 79 86 92 96 100 102 103 102 90 95

131 125 119 113 107 101 96 90 85 80 76 71 66 71 77 84 90 97 102 106 ICS 109 109 109

131 125 119 114 108 102 97 91 6 1t 76 71 76 82 89 96 103 109 114 117 11 1.18

131 125 119 114 106 IC2 97 92 66 82 76 81 87 95 103 111 118 123 127 129

_ __ _ 129 123 116 112 IC7 101 96 91 86 80 86 93 101-110 119 126 432 137

U119 114 109 1 4 "9 95 90 84 89 97 106 116 125 134

Iit 106 102 9 94 87 93 101 111 121



FIGME 112 153

Wavefront Plot-Q Polarization

Task 2.4A - Off Nominal Cube + Mfg. Error .15* Off Axis
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FloIUl 113

havhoat kp-p Poladlsatote
Task 2.4A - Off Nominal Cube + Nfl. Error -l13 Off Axis

S. MAP IN UNITS OF 0.01 WAVES

66 60 16 20

968 8 78 69 61 55 11 16 20 25 30 34

106 100 92 83 74 65 57 52 8 13 17 23 28 33 30 44

102 98 92 85 77 68 63 53 48 4 9 14 19 25 30 36 41 47

4- 93 92 88 84 77 69 62 54 48 43 0 4 9 -14 20 25 31 36 42 48 54

83- 83 82 80 76 70 63 56 49 43 38 -6 -1 3 8 13 19 25 30 36 42 48 54

3 75 75 76 75 73 69 64 58 51 44 39 34 -11 -6 -2 2 7 12 18 24 29 35 41 47

I F...11 109 104 10 69 67 64 59 53 47 41 35 30 -15 -11 -7 -3 1 6 11 17 23 29 66 74 82
L1._ ..... 121 117 113 100 104 98 63 60 55 50 44 38 32 27 -20 -16 -12 -8 -4 0 5 11 49 57 65 73 83 87

125 121 117 112 107 101 95 88 81 46 41 35 29 24 -24 -21 -17 -14 -9 25 33 41 50 58 65 72 79 85

132 128 124 120 S115 109 103 96 69 81 74 67 31 26 20 -28 -26 -22 12 19 27 35 43 51 59 66 72 78 83 88
134 130 126 121 116 110 103 96 88 80 73 .65 59 52 IS -34 1 7 14 22 29 37 45 53 60 66 72 7T 81 86

136 132 127 122 116 109 102 94 66 78 70 63 56 -19 -22 27 33 10 17 24 31 39 46 53 60 66 71 75 79 84
133 128 122 119 108 100 92 84 76 68 -7 -11 -14 -17 31 37 42 48 25 32 39 46 53 59 64 69 73 77
135 129 122 11 107 99 90 82 6 2 -2 -6 -9 -12 35 40 46 52 57 62 37 44 50 56 61 65 69 73

130 123 I115s07 29 23 17 12 7 3 -1 -5 -8 38 43 49 55 61 66 71 74 76 52 57 61 65

S -- - 133 124 47 41 35 29 24 18 13 8 4 0 -4 41 46 52 58 65 70 75 79 81 82 81 57 62

. .... 63 54 -48 42 36 30 2S 19 14 9 4 0 45 50 56 62 69 76 81 85 07 88 88 88

60 54 48 43 37 31 26 20 15 10 5 50 54 61 68 75 82 88 93 96 97 97

S.63 54 48 45 37 31 26 21 1 11 5S 60 66 74 82 90 97 102 106 108

-_ 58 52 47 41 36 30 25 20 15 59 64 72 80 89 98 105 111 116

48 43 38 33 28 23 19 63 68 76 85 95 104 112

40 35 31 27 23 66 72 80 .90 100



FIGURE 114
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Wavefront Plot-P Polarization
Task 2.4A - Off Noinal Cube + f. Error -15 Off Axis
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r FIGURE 115 .

Task 2.AA - Off Mamal Cube + Mfg. Error -135 Off Axie

PR. II II MAP OF POINT SPREAD FUNCTION

_. ONt SPA;E REPRESENTS .8.04 MICRONSI
- NORMALIZED SO LARGEST VALUE v 0.0174 a 100

TOTAL ENERGY * 3.181i400001
MAP REPRESENTS 0.1742750*0 O1 0 93.1659 PFRCENT OF TOTAL ENFRGY

0 0 0 0 0 1 1 1 11 0 3 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 1 I 1 0 0 0 0 0
0001111111 0001 00 0011110 1 11 0000
0 0 0 1 1 1 1 1 1 1 0 0 0 1 1 0 1 0 0 1 1 1 1 1 0 1 t 0 I 1 1 0 0 0 00 0 0 0 1 1 11 1 0 1 1 1 1 1 2 1 1 3 2 1 I 1 0 1 1 1 0 1 1 0 0 0 0

.i 00003 11 111 1 0 1 2 3 2 2 3 2 11 1 1 0 0 0 0
00 0 112111 10023223z 111 1I11100000
0 0 0 0 0 0 1 1 1 1 2 1 1 0 0 2 2 2 3 2 1 0 1 0 1 1 1 1 1 1 0 0 0 0 0
0 0 0 0 0 0 1 1 1 2 2 1 2 1 0 1 1 I 2 2 1 1 I 0 1 2 1 I 1 0 0 0 1 1 0
1 0 0 0 0 1 2 2 2 3 2 2 3 1 1 3 3 2 2 4 4 1 1 2 2 2 2 2 1 0 1 0 1 1 01 0 0 0 1 1 2 2 3 3 2 4 3 1 4 6 6 5 5 8 a 2 I 3 3 2 2 2 1 0 1 0 1 1 0000011223445566776910756422210001100 0 0 0 1 1 2 2 3 4 4 5 5 6 8 ? ? 8 6 9 10 T 5 6 4 2 2 2 I 0 0 0 1 1 0
0 0 0 1 3 0 1 2 3 4 4 6 811 9 5 7 8 8 8 1012 9 4 2 2 1 1 0 0 0 0 0.0
S1 0 1 0 1 2 1 1 3 5 6 II 14 11 10 10 6 11 16 12 12 13 10 6 2 1 1 1 1 0 3 0 1 1
I 1 1 2 2 2 4 8 9 10 19 24 23 26 17 4 15 27 55 25 20 13 12 S 1 0 1 3 2 1 0 1 1
1 2 2 2 1 2 3 5 t1 14 13 19 36 39 41 46 29 9 19 31 37 48 39 22 19 11 3 2 2 4 4 3 1 1 1
1 2 2 2 1 1 3 7 L3 14 16 33 49 42 49 57 33 18 26 39 45 59 55 32 22 13 4 2 2 3 3 2 1 1 1
1 2 2 1 1 2 4 7 9 13 25 50 53 36 55 58 22 16 34 57 62 56 55 42 25 12 4 3 3 4 2 2 1 2 2
2 2 1 1 2 4 6 6 16 35 56 47 37 72 58 16 22 33 66 79 49 48 54 36 IS 5 3 5 5 3 1 1 2 2
1 1 1 1 2 4 54 15 27 36 26 35 76 52 31 57 37 51 13 35 32 48 35 11 6 3 3 3 3 1 1 1 1
0 0 0 1 1 2 1 1 4 8 9 4 24 60 40 44 82 44 3A 85 19 71 16 12 6 2 0 1 1 1 0 0 0
1 0 0 1 2 1 0 2 4 5 3 5 12 31 63 5S 44 57 42 58 6725 T 3 1 7 ? 4 2 1 1 1 1 3 0
. 1 1 2 2 2 2 4 4 6 9 22 45 65 92 93 51 21 39 88 09 55 44 23 5 5 6 6 4 3 2 1 1 1 1
I 0 1 1 I1 2 2 3 2 4 12 36 74 92 99100 57 16 41 89 88 79 78 44 12 4 3 4 4 3 1 1 0 1 10 0 1 1 1 2 2 2 1 5 21 46 82 93 75 61 39 19 36 60 66 79 63 46 20 10 5 2 2 2 1 1 1 0 1
I I I 1 1 2 2 2 2 10 31 51 70 75 53 28 14 11 22 35 47 62 60 40 29 19 9 3 1 I 1 I I 1 0
0 0 1 1 1 2 1 1 1 T 26 38 43 44 39 24 8 6 14 25 34 37 33 28 25 16 6 3 2 1 0 1 1 3 0

b0 3 0 0 3 1 1 0 0 2 9 15 13 14 20 21 13 9 12 18 16 13 11 11 9 4 1 2 2 0 0 0 0 0 0
0 0 0 0 0 0 1 0 1 1 1 3 4 3 5 10 2 0 6 8 .6 4 I1 0 1 0 1 1 0 0 0 0 0 0
0 0 00 0 0 1 1 2 3 2 2 4 3 3 6 9 9 6 4 3 3 3 2 3 4 1 0 1 0 0 0 0 0 00 0 1 0 0 0 1 3 3 4 5 4 2 3 6 7 5 6 6 4 2 2 4 5 6 6 3 2 2 0 0 0 0 0 0
00 0 013544412 7 3 354 11 3555 54 2 0 0 0 0 0 0-0 3 I 3 0 O 2 3 2 .22 2 2 5 6 3 1 2 2 0 2 3 3 3 3 3 2 1 0 0 0 0 0 a6 00113002322222s6312z021333,21000000
0 0 0 1 0 0 0 0 L 1 0 1 t 1 2 3 3 1 I 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 1 0 0 0 0 1 1 1 1 1 1 1 1 0 3 1 1 1 0 0 1 1 0 I 1 0 0 0
0 0 0 0 0 1 1 1 1 1 1 0 0 1 1 11 0 1 1 1 0 0 0 0 1 2 2 1 11 1 0 0 0
0 0 0 0 I 1 2 1 1 1 001 1 1 1 0 0 0 1 2 2 3 2 1 0 0 0 0
S00o0.03 121110 1210000 13 1 1 1 100 1 1 2 100000
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FIGURE 116

Point Spread Function

Task 2.4A - Off Nominal Cube + Mfg. Error -150 Off Axis

Q-157



r- p~l ,11 . 158

Intensity Distriubtion - Central 129 Microradians

Task 2.4A - Off Nominal Cube + Mfg. Error -15" Off Axis
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TABLE 286
160

EN IRC L E D EN ER GY
Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature-On Axis

* PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES4 A D I ! I S -. . . . . . . . . . . .

-* CENTER (M4TCRJNS):
Cr05S) * X= -10.13 1j.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13* Y= -10.13 -13.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 * 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.0 0.04.00 * 0.2 0.2 0.1 0.1 0.0 0.0 0.1 0.3 0.26.30 0.2 0.2 0.4 0.3 0.1 0.1 0.5 0.3 0.23.00 0.8 J.8 3.7 0.5 0.1 0.2 0.8 0.9 0.710.00 * 1.1 1.1 1.1 0.7 0.4 0.4 1.2 1.2 1.012.30 * 2.3 2.4 1.8 1.1 0.5 0.7 2.0 '2.6 2.114.)) * 2.3 2.4 2.8 1.8 1.2 1.5 3.0 2.6 2.116.00 * 3.7 4.2 3.7 2.3 1.7 2.0 4.0 4.4 3.51q.00 * 4.4 4.8 4.8 3.3 4.0 3.2 5.0 5.1 4.320.00 * 5.9 6.6 6.6 4.3 4.0 4.3 6.9 7.0 c.822.30 * 6.6 7.2 7.9 6.1 7.1 6.2 8.2 7.8 6.724.33 * 8.7 9.6 9.6 7.2 8.3 7.4 9.8 10.3 9.026.00 * 9.8 13.7 11.3 9.6 11.5 9.8 11.6 11.6 10.428.30 * 12.7 14.1 14.3 12.4 12.4 12.6 15.1 15.1 13.630.30 * 14.6 16.0 15.9 15.2 15.9 15.3 16.8 17.4 16.032.00 * 18.7 20.4 19.0 17.4 17.5 17.6 20.3 21.9 20.334.30 * 19.6 21.4 21.4 21.4 21.0 21.5 23.1 22.9 21.236.00 * 24.0 26.0 24.8 24.0 24.0 24.0 27.1 27.6 25.838.00 * 26.0 28.1 27.6 27.8 28.9 27.8 29.9 30.1 28.143.)0 * 29.9 32.J 31.0 30.8 31.3 30.7 33.9 34.0 32.142.00 * 31.7 33.8 34.6 35.5 37.5 35.5 37.2 35.9 34.044.00 * 36.2 37.8 37.8 38.0 40.2 37.7 40.5 40.1 38.446.00 * 39.1 40.4 41.3 43.3 46.1 43.1 43.7 42.7 41.448.30 * 43.4 '4.3 45.8 47.1 47.6 46.8 47.9 46.6 45.550.)) * 46.7 .7.3 48.3 50.5 52.7 50.3 50.1 49.5 48.652.30 * 51.1 5L.0 52.5 54.1 55.1 53.8 53.9 53.0 52.754.00 * 53.4 53.3 55.2 57.5 59.1 57.4 56.5 55.2 54.856.00 * 57.7 57.2 59.6 60.9 61.5 60.7 60.5 58.6 58.758.30 * 60.6 50.0 61.7 63.2 65.2 63.0 62.6 61.1 61.360.00 * 63.6 :2.8 65.1 65.9 67.6 65.8 65.7 63.6 64.262.00 * 65.7 4.8 67.2 68.6 70.3 68.4 67.9 65.5 66.064.30 * 68.8 57.8 69.4 70.2 72.2 70.1 70.0 68.2 69.2
66.)3 * 70.6 59.7 71.6 72.7 74.5 72.6 72.1 69.9 70.9
68.00 * 73.0 71.9 73.6 74.2 75.5 74.2 73.8 72.2 73.370.00 * 74.4 73.3 75.2 75.9 77.1 75.9 75.3 73.5 74.672.00 * 76.4 75.3 76.7 77.1 78.2 77.1 76.7 75.4 76.671.0 * 77.5 76.3 78.1 78.5 79.3 78.5 78.0 76.4 77.5
76.)) * 79.1 78.0 79.4 79.5 80.1 79.5 79.2 78.0 79,178.00 * 80.1 79.1 80.1 80.3 80.9 80.3 80.0 79.1 80.080.30 81.2 30.2 81.2 81.2 81.6 81.2 81.1 80.2 81.1

Q-16************

Q-160



TABLE 29 161
E C I RC LED ENERGY

Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature-On Axis .,L ,
CIRCLE *

* PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES
RADIUS *

(1I- * CENTER (MICRJNS):
CRONS) * X= -10.13 1J.13 ).0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -1).13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

r.00 * 0.2 0.2 0.3 0.2 0.1 0.1 0.3 0.3 3.2
10.00 * 1.1 1.1 1.1 0.7 0.4 0.4 1.2 1.2 1.0
15.00 * 3.1 3.5 3.4 2.0 1.7 1.8 3.7 3.6 2.9
20.30 * 5.9 6.6 6.6 4.3 4.0 4.3 6.9 7.0 5.8
25.00 * 9.4 13.4 10.7 9.4 9.8 9.6 11.0 11.2 9.9
30.00 * 14.6 16.0 15.9 15.2 15.9 15.3 16.8 17.4 16.0
35.30 * 22.3 24.2 23.2 22.0 23.1 22.1 25.0 25.6 24.0
40.00 * 29.9 32.0 31.0 30.8 31.3 30.7 33.9 34.0 32.1
45.00 * 37.8 39.4 39.6 41.5 43.8 41.4 42.3 41.6 40.0
50.00 * 46.7 .7.3 48.3 50.5 52.7 50.3 50.1 49.5 48.6
55.00 * 56.2 55.7 57.9 59.2 61.0 59.0 58.9 57.2 57.3
60.30 * 63.6 52.8 65.1 65.9 67.6 65.8 65.7 63.6 64.2
65. )30 * 69.7 58.6 70.8 71.8 73.6 71.7 71.3 69.0 70.0
70.00 s 74.4 73.3 75.2 75.9 77.1 75.9 75.3 73.5 74.6
75.00 * 78.4 77.3 78.8 79.0 79.7 79.0 78.7 77.4 78.4
8.) :)* 81.2 30.2 81.2 81.2 81.6 81.2 81.1 80.2 81.1
85.00 * 83.0 32.2 83.1 83.2 83.3 83.2 83.2 82.4 83.1
90.00 * 84.5 84.1 84.6 84.8 84.8 848 R4.8 84.3 84.7
95.00 * 85.9 85.9 86.0 86.2 86.4 86.2 86.2 86.0 86.1
100.00 * 87.0 37.3 87.3 87.4 87.8 87.5 87.4 87.2 87.1
105.30 * 88.0 88.4 88.5 88.5 88.9 88.6 88.5 88.3 88.1
110.00 * 89.1 d9.3 89.5 89.4 89.6 89.4 89.4 89.3 89.1
115.00 * 90.0 40.1 90.2 90.1 90.2 90.1 90.1 90.1 93.0
120.00 * 90.6 90.7 90.7 90.7 90.88 90. 90.8 90.8 90.7
125.00 * 91.2 91.2 91.3 91.3 91.3 91.4 91.3 91.3
133.30 * 91.8 91.7 91.8 91.9 91.9 91.9 91.9 91.8 91.8
135.00 * 92.3 92.3. 92.3 92.3 92.5 92.3 92.3 92.3 92.2
140.00 * 92.7 92.7 92.8 92.8 92.9 92.8 92.8 92.8 92.7
145.00 * 93.1 93.1 93.1 93.2 93.2 93.2 93.2 93.1 93.1
150.00 * 93.4 93.5 93.5 93.5 93.6 93.5 93.5 93.5 93.4
155.00 * 93.8 93.8 93.8 93.8 93.8 93.8 93.8 93.8 93.8
160.00 * 94.2 94.2 94.2 94.1 94.1 94.1 94.1 94.1 94.1
165.03 * 94.5 94.4 94.5- 94.4 94.4 94.4 94.4 94.4 94.4
170.30 * 94.7 94.7 94.8 94.7 94.8 94.7 94.8 94,7 94,7
175.00 * 95.0 95.0 95.0 95.0 95.1 5.0 95.1 95.0 95.0
180.00 * 95.3 95.3 95.3 95.3 95.4 95.3 95.3 95.3 99.3
184.99 * 95.5 95.5 95.5 95.6 95.6 95.6 95.5 95.6 95.6
189.99 * 95.7 95.8 95.8 95.8 95.8 95.9 95.8 95.8 95.8
194.99 * 96.0 )6.0 96.0 96.0 96.1 96.0 96.0 96.0 96.0
199.99 * 96.3 96.3 96.2 96.2 96.3 96.3 96.2 96.3 96.3

Q-161



u 1,9 161

..q IWvefront Isp-c) Polarisation
Task 2.432 - Off lomial Cube + Nfg. Error First Temperature-oa Axis

MAP IN UNITS OF 0.01 WAVES

159 153 148 144 140 154 156 156 15 161

.. 173 160 159 153 148 143 139 135 I192 t4 195 156 159 166 17S 183

171 165 159 152 147 143 139 135 131 145 149 150 152 156 163 170 177 181

168 163 IS? 151 145 141 138 135 132 128 136 141 143 146 150 157 163 167 110 172
L- _ 161 159 154 148 142 137 134 132 131 129 125 125 131 135 139 144 150ISO 154 157 159 160 161

150 151 149 144 138 1321 1212 12 127 Z 125 121 116 122 127 133 138 143 147 149 149 150 152 155
------ - 14 141 142 140 134 12 122 120 10 1 1120 120 1 122 120 116 107 114 121 127 134 138 141 142 142 143 146 149 152199 134 134 134 130 124 117 112 1 14 14 11 11 115 111 101 107 114 122 128 133 135 136 137133 140 140 147 226

201 197 194 127 122 115 128 104 105 138 112 112 109 104 96 101 107 1 11119 124 127 129 130 132 134 212 220 225
204 199 195 190 116 10t 100 96 97 101 105 105 103 91 90 94 98 103 10O 112 117 121 124 126 202 211 220 226

214 208 202 195 189 183 177 93 89 90 94 97 96 95 90 85 07 89 92 95 100 106 112 182 191 201 211 220 227 231
219 212 203 195 187 181 176 170 163 03 65 88 89 67 82 78 80 80 81 84 89 169 175 183 191 200 210 220 229 234

- --- 224 216 205 194 185 179 176 171 6 159 196 8 79' T 14 71 72 12 12 7 62 161 172 178 184 191 199 238 219 229 216
229 220 208 196 186 180 1 1713 168 163 159 151 70 10 68 62 64 64 157 164 170 115 180 185 190 196 205 216 227 237* 233 223 211 198 189 183 160 176 172 167 162 158 152 144 62 53 139 150 158 .164 169 174 179 183 187 193 202 214 226 236
236 226 214 202 193-187 183 17169 4 169 164 158 152 139 53 62 144 152 15 1628 16 172 1716 180 183 189 198 241 223 233
237 227 216 205 196 190 185 180 175 170 164 157 64 64 62 68 70 70 157 159 163 166 173 177 180 186 196 208 220 229
236 229 219 2C8 199 191 184 178 172 167 162 72 72 7 2 71 74 77 79 78 156 159 165 171 176 1 179 185 194 205 216 224
234 229 220 210 200 191 183 175 169 89 84 81 82 80 78 82 87 09 88 85 83 163 170 176 181 187 195 203 212 219

L" _ 231 227 220 211 201 191 182 112 106 100 95 92 89 87 85 90 95 98 97 94 90 89 93 177 183 189 195 202 208 214
226 220 211 202 126 124 121 117 112 100 103 98 94 90 97 103 105 105 101 97 96 100 107 116 190 195 199 204
225 223 212 134 132 1 29 127 124 119 114 107 101 96 104 109 112 112 108 105 104 108 115 122 127 194 197 201226 147 143 140 138 137 136 135 133 128 122 114 10 1 111 115 117 117 1 112 114 2 117 124 130 134 134 134 199

152 149 146 143 142 142 141 138 134 127 121 114 10 116 120 122 122 120 120 122 127 134 140 142 141 143

155 152 150 149 149 147 143 138 133 127 122 116 121 125 127 121 127 128 132 138 144 149 151 150(0 161 160 159 157 154 150 144 139 135 131 125 125 129 131 132 134 137 142 148 154 159 161
- 172 110 167 163 157 150 146 143 141 136 128 132 135 138 141 145 151 15- 163 168

1 - - 11 17T 170 163 156 152 153 149 145 131 135 139 143.147 152 159 165 171
183 175 166 159 156 155 154 152 135 139 143 148 153 159 166 173

161 158 151 156 154 140 144 148 153 159



FIGURE 120 163-- 63

Wavefront Plot-Q Polarization

Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature-On Axis
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SInUo 121 164

iUvefrout iNp-P Polariuation
-- 4-L . task 2.432 - Off Nominal Cube + Mtg. Error + First Temperature-On Axs

PAP IN UNITS Of 0.01 WAVES
'L

217 211 206 202 199 162 165 165 166 170
-- 3 2229 21 211 206 201 197 193 160 143 164 165 168 ITS 183 192

230 224 217 211 205 201 197 193 189 154 157 159 160 164 171 179 7185 190

226 221 216 209 203 199 196 194 190 186 144 149 152 154 159 165 171 176 179 180

- 219- 17 21 206 206 200 195 192 191 190 187 183 133 139 144 147 152 158 163 166 -167 168 170
209 210 208 203 196 190 186 185 186 186 184 180 124 130 136 141 146 s12 156 157 158 159 161 163

198 200 201 198 192 186 180 178 179 181 181 179 175 116 122 129 136 142 14.?150 150 151 152 154 157 161
S21 192 193 192 189 182 175 171 170 173 175 176 174 169 110 116 123 130 136 141 144 144 145 146 148 152 196 192217 213 210 185 180 173 166 162 163 167 170 170 168 163 104 109 115 122 128 132 135 138 139 141 143 178 186 191
220 215 211 206 174 166 158 155 156 160 164 164 161 156 9903 10 107 11 116 121 125 129 132 135 168 177 186 192

.23) 224 218 211 20 199 193 152 148 149 1e2 156 156 154 148 93 96 98 100 104 109 11 121 14 5 1 67 177 186 193 197

235 228 219 211 203 197 192 186 179 141 144 146 147 145 140 07 88 89 90 93 90 135 141 149 157 166 176 186 195 200240 232 221 210 201 195 192 187 181 175 172 136 1371 136 133 ?9 80 80 80 128 133 138 144 150 157 165 174 185 195 202
245 236 224 212-2C2 196 193 19 19 184 179 175 173 129-120 126 71 -72 72 123 130 136 141 146 151 156 162 171 182 193 203
249 239 227 214 205 199 196 192 188 183 178 174 168 160 120 62 105 116 124 130 139 140 145 149 153 159 168 100 192 202
252 242 230 218 209 203 199 195 190 185 180 174 166 155 73 132 110 118 124 128 133 138 142 146 149 S1S 164 177 189 199253 243 232 221 212 206 201 196 -191 186 10 173 84-84 83 138 140 140 123 125 129 134 139 143 146 152 162 174 186 195
252 245 235 224 215 ZJ7 230 194 188 183 178 92 92 92 91 145 148 149 148 122 125 131 137 142 145 151 160 171 182 190
250 245 236 226 216 207 199 191 185 110 104 101 100 100 98 192 157 159 158 155 151 129 136 142 141 153 161 169 -178 185
24? 243 236 227 217 207 198 132 126 121 115 112 109 107 105 160 165 168 167 164 160 160 164 143 149 155 161 168 174 180242 236 227 218 146.144 141 137 132 128 123 I 11L 111 168 173 116 5 1712 167 166 IT 170 1 166 15 161 16 170

241 236 228 154 152.151 149-147 144 139 134 127 121 116 17 179 182 182 178 175 174 178 185 192 197 163 163 167242 167 163 160 158 15? 156 155 153 148 142 134 17 2 11 81 185 188 187 185 182 183 187 194 200 204 204 204 165

172 169 166 164 162 162 161 199 154 148141 134 127 186 191 193 192 190 190 192 197 204 210 212 212 210
175 172 117 169 69 167 163 158 153 147 142 136 191 195 197 197 197 198 202 208 214 219 221 221

1081 10 179 177 174 110 164 159 155 151 145 195 199 202 203 204 207 212 218 224+ 229' 231
cI- _192 190 187 183 177 170 166 163 161 156 190 202 205 208 211 215 221 227 233 238

231 197 190 183 176 172 170 169 165 201 205 209 213 217 223 229 235 241
203 195 186 180 176 175 174 172 205 209 213 218 223 230 236 243

181 178 177 176 174 211 214-218 223 229



FIGUILE 122 165

Wavefront Plot-P Polarization

Task 2.4B2 - Off Noinal Cube + Mfg. Error + First Temperature-On Axis
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Task 2.432 - Off Miaui1 Cubs + Mfg. error + First Temperatureu Axis )66
PRI4TER 4AP OF POINT SPREAD FUNCTION

iL -(ONE SPA;E REPRESENTS 8.04 MrCRONSI
NORNALIZ'D SO LARGEST VALUE • 0.0266 a 100

TOTAL ENERGY * 0.24610000+01
4I -- AP REPRESENTS 0.23151360+01 OR 94.0730 PERCE4T OF TOTAL ENERGY

0 0 1 1 0 1 0 1 0 0 1 1 1 2 1 0 0 0 0 0 0 1 1 I 1 0 0 0 0 0 1 1 1 0 0
0 0 0 1 ! 0 0 1 1 1 0 0 1 1 1 I 1 0 a 0 0 1 2 1! I 0 0 0 1 0 0 0 0

00111000011111111000111111000110000
0001100111001111110122111000100000 0 0 0 0 0 a I 1 1 1 0 1 1 1 1 1 0 0 0 1 2 2 1 1. 1 I 1 1 1 0 0 0 0
O 0 0 0 3 0 1 1 . 1 1, 0 1 1 2 3 2 I I 1 2 3 2 2 1 t 1 1- I 1 1 0 00 00 0 0 1 1 01 11 2 1 1 2 1 3 4 5 3 2 2 111 0 1 2 1 0 0 0 0 00 0 0 0 1 1 1 0 1 2 3 4 3 2 1 3 5 3 2 3 2 2 2 1 1 0 1 2 1 0 0 0 1 31 3 2 0 1 1 1 I 2 2'5 7 5 5 5 4 3 2 4 6 6 4 2 3 2 0 I 1 I 1 0 0 0 0 00 0 0 0 1 1 1 3 6 7 5 5 5 4 8 8 1211 10 8 3 1 I 1 3 2 0 0 0 0 0 0 00 0 0 0 0 1 1 1 4 6 5 5 8 6 8 13 15 21 23 15 I1 10 5 2 0 2 3 1 0 0 0 0 0 0 1S 0000 0 1 1 2 3 2 2 8 6 6 20 20 19 33 35 32 320 0 05 3 3 2 0 00 1 1 0 0I 1 I0 1 1 3 4 3 1 1 7 12 20 30 25 40 67 62 50 52 45 25 12 8 5 2 2 1 0 0 1 I 1 01. 10 1 2 3 4 4 3 2 6 19 31 32 41 70 96 90 62 53 50 28 18 14 5 1 2 2 i 1 I 1 1 I1 0 1 1 2 21 3 4 6 9 8 14 23 34 47 52 72 91 68 52 49 30 29 22 8 6 1 3 4 3 2 1 1 11 1 1 2 2 2 2 3 2 3 9 11 12 17 33 38 38 76 95 53 28 35 35 35 20 11 12 3 4 5 3 2 1 1 1
0 1 t 1 1 3 3 2 1 4 8 11 12 10 29 34 28 55 61 34 13 20 33 26 11 9 11 6 5 4 2 2 1 1 01 1 0 1 1 4 4 2 2 10 13 12 22 13 27 3 14 ? 8 24 30 40 48 23 It 8 5 6 S 3 2 2 2 1 01 1 0 1 2 3 3 4 2 9 15 19 39 25 14 22 13 8 3 13 186 34 42 17 14 i 1 4 4 3 2 1 1 1 1S1 1 2 2 3 3 4 5 11 24 27 36 22 4 13 13 8 13 21 8 6 13 t10 20 12 I 1 2 4 2 1 0 1 1I 1 0 2 2 3 13 14 20 It 11 1010 39 66 54 40 38 21 7 3 4 13 9 3 2 1 3 1 0 0 1 II 1 0 2 2 3 3 5 15 9 6 8 13 39 49 68 96 n0 49 42 39 30 15 4 3 1 3 4 2 1 1 I 1 1 0-1 1 1 3 2 2 3 3 6 3 9 23 43 82100 97 q3.75 60 58 52 30 23 15 10 2 1 3 2 2 2 1 1 1 10 1--t1 1 1 2 2 1 2 14 33 51 72 81 86 95 97 82 55 33 22 16 13 9 3 1 1 1 2 2 1 1 0 0
0 1 1 0 0 0 1 2 2 5 12 21 33 42 44 49 63 69 55 36 25 17 11 S 2 1 I 2 0 l 1 0 0-0 0 1 1 0 0 1 3 5 5 5 10 21 32 38 3833 25 27 23 11 6 % 2 3 4 4 2 0 0 1 0 003 0 3 3 1 1 1 3 4 1 0 3 9 IS 19 24 21 13 9 7 S 8 ? 7 9 ? 3 1 t 0 0 00 00 0 0 0 0 0 1 2 3 3 2 2 3 6 6 I 10 9 6 4 4 6 7 ? 8 6 5 2 2 1 0 0 1 0 0

"O ' 0 0 0 0 0 0 0| 2 1 2 .1 3 6 ? 2 4 6 1 4 4 5 4 i I I ! 1 0 a 0 0 I0- 1 0 0 0 0 1 1 1 0 1 1 2 2 3 3 4 4 3 3 3 3 3 3 2 I 0 I 1 1 1 0 0 0--
00000 1 3 21 1 0 1 1 1 1 3 54 32 1 1 1 1 1 1 1 1 1 1 00000031222211111110122110011111000000

O 0 0 1 1 1 1 1.1 2 2 2 2 1 0 0 1 I I 0 1 1 1 0 0 0 1 0 0 000 0 0 0 1 1 0 C 0 1 1 2 22 1 0 0 0 1 1 1 1 1111 0 3 0 3 0 1 1 1 00 3 1 1 2 11 0 0 1 111 I 1 0 0 00 1 I I 1 I 0 0 0 00 1 111- 1 0 00 0 1 1 1 1 1 0 0 0 0 0 00 0 0 0 0 0 1 1 1 0 0 0 1 0 0 0 0 00ID
0 ID

o _

0'I - - -
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FIGURE 12 4  ? /

Point Spread Function

Task 2.432 - Off Nominal Cube + Mfg. Error + First Temperature-On Axis

/16

j?§Z _ __._ ___-___

q,-16

.!t;I



168

FI 125

Intensity Distriubtion - Central 129 Microradians
Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature-On Axis
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TABLE 30

Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature -15" Off Axis

- PcPC: '1T FNEhRGY WITHIN' CIRCLE CENTERED AT INDICATED COORODINTES

-r- TEo (,ICR,_, ):

:') = -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13
v= -10.1? -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.003 0.0 0.0 0.0 0.1 1 0.1 0.1 0.0 0.0 0.0
4.00 0.' 0.3 0.1 0.2 0.1 0.1 0.1 0.4 0.3
.00 0.2 0.3 0.4 0.6 1.0 0.5 0.4 0.4 0.3

".00 * 0.P 1.0 .0.7 1.1 1.0 1.1 0.8 1.2 1.1
1,.01 1.2 1.4 1.0 1.5 1.9 1.5 1.1 1.6 1.5
17.00) a 2.P 3.0 1.6 2.6 2.1 2.6 1.8 3.4 3.3
14.00 ?.P 3.0 2.5 3.8 2.9 3.8 3.0 3.4 3.3
1l.03 , 4.8 5.0 3.2 5.0 3.5 5.1 3.9 5.7 5.6
1.00 5.6 5.8 4.5 6.2 5.4 6.3 5.3 6.8 6.5
?3.00 7.3 7.5 5.9 8.1 5.4 8.1 7.0 8.8 8.5
22.00 8.2 8.3 8.0 9.6 8.4 9.7 9.4 9.8 9.5
74.00 10.3 10.4 9.1 10.8 10.2 10.3 10.6 12.3 11.9
?5.00 11.3 11.4 11.9 12.8 13.7 12.8 13.7 13.6 13.2
2R.00 13.8 13.8 14.5 15.3 14.9 15.2 16.6 16.3 15.9
0.o0) * 15.7 15.9 17.0 17.4 18.7 17.2 19.3 18.6 18.2

3?.0;) 19.5 19.6 19.0 19.7 21.1 1Q,5 21.4 22.2 21.8
34.00 * 20.3 20,.4 22.1 22.8 23.4 22.5 24.8 23.1 22.7
36.00 " 24.6 24.7 24.5 25.9 26.9 25.7 27.2 27.0 26.7
o.00 26.9 27.0 27.3 28.9 30.0 28.6 29.8 29.4 29.1
40.00 30.6 10.7 30.1 32.4 32.0 32.3 32.7 32.7 32.6
47.00n ' 32.6 32.7 33.9 36.1 35.3 36.0 .36.1. 34.7 34.6
44.00n - 36.6 36.7 35.7 39.1 38.4 38.7 38.2 38.5 38.4
46. 0) 30 .?  39.5 40.1 41.8 42.4 42.0 42.2 41.5 41.5
40.00 4.6 42.6 43.4 45.2 44.2 45.4 45.9 44.5 44.6
50.00 45.7 45.8 46.5 47.5 48.7 47.7 48.5 47.9 48.0
52.00 48.P 419.0 49.3 50.4 52.1 50.6 51.8 51.2 51.1
54.0') 50.6 50.8 53.1 53.5 55.5 53.6 55.0 53.2 53.2
56.0)1 54.0 54.3 56.3 57.1 58.8 57.1 58.7 56.5 56.4
59.00 a 5t.8 57.0 58.6 59.4 62.2 59.4 60.7 59.4 59.3
60.00 " 59,4 59.7 61.6 62.6 65.0 62.5 64.0 61.8 61.8
62.00 * 61.6 61.8 64.4 65.2 67.3 65.2 66.5 64.0 64.0
64.003 65.2 65.2 66.2 67.3 69.6 67.2 68.6 66,9 67.0
66.00 67.4 67.4 69.2 69.9 71.9 69.9 71.1 69.0 60.2
A.03 ! 69.r 69.7 71.2 71.8 72.8 71.9 72.8 70.9 71.4

. 71.9 71.6 73.3 73.6 74.9 73.7 74.5 72.6 73.1
. 74.1 73.8 74.9 75.0 76.6 75.2 75.9 74.3 74.9

'.O0 75.3 74., 76.9 76.7 78.0 76.0 77.3 75.5 76.1
.0 77.3 76.9 78.4 78.1 79.3 78.3 78.5 77.0 77.(,

".F 0 & 78.6 78.3 79.3 79.1 80.5 79.3 79.3 78.3 78.7
O0.00 * 79.8 70.6 P0.8 80.3 81.5 80.5 80.4 79.4 79.7
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TABLE 317
171

E C I L E D E N E R GY

Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature -15* Off Axis

CoCLF ,
------ PEPCr'T ENPcRPY WITHIN CIRCLE CENTERED AT INDICATED COODINATES
r--------------------------- ----- -----------------

(IC- * CENTER (MICRONS):
C(ODXS) * X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 .C.2 0.3 0.4 0.4 0.6 0.4 0.4 0.4 0.3

1.0O 0 1 .? L.4 1.0 1.5 1.9 1.5 1.1 1.6 1.5
1;.00 a 4.0 4.2 2.9 4.6 3.5 4.6 3.4 4.8 4.6
20.00 * 7.3 7.5 5.9 8.1 5.4 8.1 7.0 8.8 8.5
75.00 * 11.0 11.1 11.5 12.4 11.4 12.4 13.3 13.1 12.8
30.00 * 15.7 15.9 17.0 17.4 18.7 17.2 19.3 18.6 18.2
35.00 * 23.0 ?3.1 22.8 24.0 26.0 23.7 25.3 25.4 25.0
43.00 * 30.6 30.7 30.1 32.4 32.0 32.3 32.7 32.7 32.6
45.00 = 38.0 38.0 38.6 40.3 40.0 40.5 40.6 39.9 40.0

. 45.7 45.8 46.5 47.5 48.7 47.7 48.5 47.9 48.0
55.)O t 52. 9  53.1 54.3 55.0 58.1 55.1 56.6 55.3 55.2
6).0n = 59.4 59.7 61.6 62.6 65.0 62.5 64.0 61.8 61.8
65.00 * 66.1 66.1 :8.2 69.0 70.6 69.0 70.2 67.8 68.0
70.00 a 71.9 71.6 73.3 73.6 74.9 73.7 74.5 72.6 73.1
75.00 * 76.6 76.2 77.5 77.3 78.8 77.5 77.9 76.4 77.0
80.00 * 79.8 79.6 80.8 80.3 81.5 80.5 80.4 79.4 79.7
P5.00 982.1 82.0 83.1 82.8 83.5 82.8 82.7 81.9 81.9
00.00 83.9 84.0 84.5 84.5 84.9 84.4 84.4 83.9 83.8
05.00 A5.4 85.5 85.6 85.7 85.9 85.7 85.7 85.6 85.4

t00.0 O 86,.5 86.6 86.6 86.7 86.8 86.7 86.8 86.7 86.6
1 S9. 0 * 87.4 87.5 87.6 87.6 87.8 87.7 87.7 87.6 87.5
110.00 8A.3 P8.4 88.5 88.4 88.6 88.5 88.5 88.4 88.4
115.90 PQ9.2 89.2 89.3 8Q.2 89.3 89.2 89.2 89.1 89.2
120.00 * 89.9 89.9 89.9 89.9 90.1 89.9 89.9 89.7 89.8
125.00 = 90.5 90.5 90.6 90.5 90.7 90.5 90.5 90.3 90.3
130.00 * 91.0 91.0 91.1 91.1 91.2 91.1 91.0 90.9 90.9
1 .5.00 * 91.4 91.4 91.4 91.5 91.5 91.5 91.5 91.5 91.5

140.00 * 91.9 91.9 91.9 91.9 91.9 91.9 91.9 91.9 91.9
145.00 * 92.3 92.3 92.3 92.3 92.2 92.3 92.3 92.2 92.2

150.00 * 92.7 92.7 92.7 92.7 92.7 92.6 92.6 92.6 92.6

155.00 * 93.0 93.0 93.1 93.0 93.1 93.0 93.0 93.0 93.0
160.00 a 93.4 93.4 93.4 93.4 93.4 93.4 93.4 n 93.4 93.4
165.00 * 93.8 93.7 93.8 93.8 93.8 93.8 93.8 93.8 93.8
170.00 * 94.1 94.0 94.1 94.2 94.2 94.2 94.1 94.1 94.1
l.O0 " 94.4 94.4 94.4 94.4 94.5 94.4 94.4 94.4 94.4
]P0.00 * 94.7 94.7 94.7 94.7 94.8 94.7 94.8 94.7 94.7
184.o0 * 95.0 95.0 95.0 94.9 94.9 95,0 95.0 95.0 95.0
18o.09 95.? 95.3 5.3 95.2 95.3 95.3 95.3 95.2 95.2
104.00 " 95.5 05.5 Q5.6 95.5 95.6 95.5 95.5 95.5 95.4
1009 9 * Q5.8 95.8 95.8 95.8 95.8 95.8 95.8 95.8 95.7
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Y thvroat np-) Polarization

Task 2.432 - Off Nominal Cube + Hnt. Error + First Temperature -150 Off Axis

. . 'MAP IN UNITS OF 0.01 WAVES

195 188 195 199
--- 230 220 209 200 191 185 191 196 201 206 211 216

240 233 225 216 206 196 188 tel 189 194 199 205 210 216 222 221

236 232 226 218 210 200 192 184 179 185 190 196 202 206 214 220 225 231
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S211 206 202 197 192 e1 197 193 187 181 175 169 162 157 159 163 167 172 177 182 188 195 1 S6 155 2C4 211 219 226
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" -- i-214 209-2C4 18 -191 183 174 166 158 151 161 155 149 150 153 157 145 153 161 170 IeC 195 197 205 211 218 223 22d225 221 216 211 205 IcS 191 182 173 165 157 149 142 135 144 144 133 140 148 156 164 172 1el Is1 198 205 211 217 222 22a227 222 217 211 ?C5 LzP 190 181 171 163 155 147 139 150 14? 147 153 143 150 158 166 1?4 183 11 l19 20 210 215 -220 224i - 224--218 211 204 197 188-179169 160 152 164 159 155 352 151 157 163 169 159 166 174 IC2 ISC Iq7 2C3 ZCE 212 217

225 218 211 204 196 187 177 168 179 174 169 165 160 157 155 161 167 173 179 185 173 181 1e 14 2CC 2C4 209 213
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, _ _ 232 226 221 215 209 203 197 197 187 181 16 194 203 212 221 229 236 240

222 216 211_205 200 195 190 184 190 198 208 218 227 236
S------.- 211 206 202 19 1 2 186 192 201 ill 221
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FIGURE 128

Wavefront Plot-Q Polarization

Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature -15* Off Axis

TOP

r

i i

I \ / -

EPODUCIBL1Ty OP TIIE
ORIGUnAL JPAGE IS pO, 0-173



SwIavefront lsp-P Polariratio 174

--------- . Task 2.B2 - Off Mkual Cube + MfS. Error + First Tempersature -15* Off Axis

, .. .------ AP IA UNITS OF 0.01 WAVES

164 158 114 118

., .- 199 189 179 169 161 154 111 115 120 125 131 136

2C9 203 194 185 175 166 158 152 LOR 113 119 124 130 IJS 141 147

205 201 195 18e 179 170 161 154 149 105 110 115 i21 127 133 139 145 150

,- .---------------- ------- 9-147-196 lq2 1L7 18C 172 164 156 149 144 100 I05 110 116 122 128 134 14C 146 152 158

187 188 18e 187 184 179 173 166 158 150 144 139 94 99 104 110 116 122 128 134 140 146 152 158

179 180 180 ITQ 177 172 166 160 152 145 139 134 89 93 98 103 109 115 121 128 133 140 146 152

- -- 18 214-209-175 174 171 167 161 155 148 142 135 130 84 88 92 97 103 108 114 121 127 133 171 179 187
227 223 218 214 209 202 166 162 157 151 145 138 132 126 79 83 87 91 96 102 108 114 153 162 170 178 186 193

231 227 223 218 212 206 18 190 183 14? 141 135 129 123 74 78 82 86 91 12i 135 145 154 163 171 178 185 19

239-235-230--226-221-215 207- 19 191 183 175 168 131 125 119 69 73 76 112 120 128 137 146 i3e 164 172 178 184 O190 95

242 237 233 228 222 215 2C7 199 190 181 174 166 158.151 114 64 100 107 115 123 131 139 14E 1'7 165 172 178 184 189 g19
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S. 241 235 228 220 212 203 194 185 ICe 103 98 93 89 86 134 140 146 152 158 164 140 147 155 161 166 111 175 18C

236 228 220 212 133 127 120 114 108 103 99 94 90 137 143 149 155 162 168 174 178 le0 157 162 167 171

-- 237 229-152 146 139 133 127 121 115 109 104 100 95 141 146 153 159 166 173 179 183 itee 18e 86 162 167

164 158 152 146 140 134 128 122 116 1I0 105 101 146 151 157 164 171 179 185 IE9 1 2 193 193 192

164 158 152 147 141 134 128 122 116 111 106 151 155 162 170 178 185 192 197 2CC 201 201

164 35 152 146 140 134 12 122 116 111 156 161 168 176 185 193 200 206 209 211

'1 161 155 150 144 138 132 126 121 116 160 165 173 182 191 200 208 215 219

151 145 140 134 129 124 119 163 169 177 186 196 206 215
I - 140 135 130 126 121 165 171 180 190 200
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FIGURE 130

Wavefront Plot-P Polarization

Task 2.482 - Off Nominal Cube + Mfg. Error + First Temperature -15* Off Axis

TOPPiP
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Q- 175
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Task 2.422 - .Off oiunal Cube + fg. Error + irst Temperature -130 Off Axis 176
S-PRINTER 1NAP OF POINT SPREAD PtINCTION

(ONF SPACE REPRESENTS 8.04 MICReNS)
NORMALIZED SO LAPGEST VALUE - 0.0171 * 100

TfTAL ENERGY 0.18704000+01
MAP REPRESENTS 0.1743200001 l R 93.1993 PERCENT CF TnTAL ENERGY
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FIGURE 132

Point Spread Function

Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature -15* Off Axis

Q-177
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FIGURE 133

Intensity Distriubtion - Central 129 Microradians

Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature -150 Off Axis
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FIGURE 1344
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TABLE 32

Encircled Energy in the

32-42 Microradian Range

Task Case Percent Energy
32-42 Microradians

On Axis -15e *

2.1 Nominal Cube 21.6 10.8

2.2 Nominal Cube 21.2 9.8
+X/4

2.3B Nominal Cube 20.4 9.4
+X/4 + Temp 1

2.3A1 Nominal Cube 21.1
+X/4 + Temp 2

2.3A2 Nominal Cube 20.2
+X/4 + Temp 3

2.4A Off Nominal Cube 20.8 _9.8
+X/4

2.4B2 Off Nominal Cube 20.0 9.2
+X/4 + Temp 1

2.5A Nominal Cube 18.0
+X/4 + Axial Grad.

2.5B Nominal Cube 5.1
+X/4 + Radial Giad.

• values shown have been multiplied by 65% as per text.

Q-180



178

TABLE 33

One Sigma Error Sources in Calculation

of Encircled Energy and

Point Spread Function

Error Source/Parameter Point Spread Function Encircled Energy

N3D, Thermal 0.02% 0.004%
Phase Error = 0.011

Polarization
0.0002XRMS ~0 ~0

Fourier Transform
Point Spread Function 5% 0.4%

'Intergration - 1%
(finite grid)

RSSed Total j 5% - 1.1%
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Table 34
Corner Cube Study

Selected Computer Code Abstracts
(Note: All codes may be executed sequentially in various combinations in a single computer run; no's 4-5 can
provide data in both printed and plotted output format, e.g. 3-D or contour OPD maps)

No. Name Function Computer Mathematical Process Input Output

1 CLIC/SAVE-- Optical geometry IBM 370, 158 Puts data into computer Optical geometry*, Echo PrintFIND and refractive storage, calls it as N vs. Wavelength
index (N) input necessary (A)*, SAVE/FIND

commands

2 THRM/N3D Input of temp. IBM 370, 158 Transform optical Expansion coefficients; New Optical(T), material geometry and indicies temperature coeff- geometryproperties, and into perturbed state icients of N (A,T); N(,X,Y,Z)
thermo-optical in storage atmospheric data suchgeometry 

as pressures, relative
humidities, etc.*; T
(X,Y,Z)*; thermo-optical
geometry*, output of No.1

3 ZINT Raytracing IBM 370, 158 Three dimensional Output of No. 2, grid OPD (H,X,Y,i:raytracing, stores and raytracing specifi-
optical path differ- cations
ences (OPD's) on a
user specified grid
for field angles of
interest (A)

4 FRED Specification IBM 370, 158 Scaling and weighting Output of No's 2 and 3, New OPDof unusual of OPD's on desired aperture geometry* Mapapertures grids OPD generation commands
5 POINT Diffraction IBM 370, 158 New OPD's used to get Output of No. 4, I Normalizedcomputations normalized point spread scale commands PSF, i.e.function, PSF (Int. - I I ,X,Y",

vs. X",Y",Z"), through Z,,1)
O fourier transform

6. ENEN Encircled IBM 370,158 Intensity distribution Output of No. 5Energy used to obtain encircled energy vs.
energy in desired inclements energy vs.
spline interpolation of intensity radius
used for increased accuracy r



APPENDIX A

EFFECTS OF BEVELED EDGES Al

When the effects of the beveled edges are included, the analysis becomes

more interesting. To begin with these ground-down edges do not exactly result in

a pupil function with simple spoked obstructions. Fortunately, these are small,

high order effects, and the spoked obstruction can be assumed to lie in the plane

of the diffracting aperture. (For non-Normal incidence the angles between the

spokes, and their apparent location in the aperture, will vary with the i~cident

beam angle, a case which is not considered here).

If the general form of Kirchhoff's diffraction integral is examined, it

will be seen that the complex amplitude at P, i.e., U(P), for a circular aperture

with obstructing spokes in it, is just the complex amplitude due to integrating

over the unobstructed aperture minus the complex amplitude U(P) due to integrating

over the area of the obstructions alone. The desired amplitude U(P) can thus be

written as

U(P)total U(P)circle-U(P) obstructions

U(P) circle can be given by, C 2Jl(v) and U(P) obstructions

is readily obtained. The three full-diameter spoked obstructions are situated

at 0 = 0o, 0 = 600, and 6 - 1200 If the small curvature at the ends of each

spoke, due to the circular aperture, is ignored, then each of the three obstructions

is a thin rectangle of length 2a (the diameter of the cube corner) and width w

(some small number). If the small common area at their intersection in the center

of the aperture is ignored, then the effect of one spoke caA be evaluated, and

then summed three times to get the total effect of the obstructions.

The amplitude U(P) due to a single rectangle of length 2a and width w is

well known and easy to calculate:
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sin . 2a . sin*a) .sin( . w. sinow)U(P)
( 2a . sin*a) w. sin)

where 4a and w are the components of the angle i, which are normal to the ,

length and width of the rectangle. Assuming that sind 6 , this

simplifie to

wV
sLn(2va) sin(._.)

U(P)rectangle 2va wv w

a

If the proportionality constant is determined and the effects of the three

spokes in the appropriate orientations are successively subtracted away from

U(P) circle' the final result obtained for the obstructed aperture is

U(P)total = U(P) crcle - U(P)obstructions

crcle 1wE obs sin(2vcose) sine)
A i v A 2vcose wV sine

L a

v V sin(-60 0
sin 2v cos(e-60o sin [--- 1+ sin ?v cos(e(+60 e

2v cos(9-6 0 ) i- v sin(e-60) 2v cos(0+60 )

sin [! sin(6+60o

W- sin(0+600)a

where vcos 0 and vgin A Afine the angular-posttio-of the 6bseration-point p
relative to the coordinate system that has been set up in the entrance face of

the cube corner. The second, third, and fourth terms above represent the effects

of the three thin rectangular obstructions in the aperture, while Eobs is the
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energy intercepted by each one. One can easily show that, for rectangles much

thinner than their length (w<<2a), as is the case here, each of the last three

terms above becomes signifcant only in the immediate vicinity of the respective

angles of Q = 900, 0 = 1500 and 0 = 300, in which case the other terms can be

neglected. Therefore at 0 = 900

( wa E J (v)
U(P) V, circle 2 1  

2 aEobs a( )

0 o'

with the same result in the immediate vicinity of 0 = 1500 and 0 = 30. For

values of 0 away from these values, the effect of the obscurations is negligible

and only the Airy pattern term remains. The intensity at P is just the square

of U(P) as given above.

sin x 2J (x)The function behaves very much like 2Jl() . The latter damps outx

very quickly, as in the Airy pattern, where after a few rings away from the Airy

disk, the intensity is very low. The factor

wv
sin (----)a

a

will, therefore, damp out about the same way as 2Jv) does, but since
v 2a

(width/length) of the spokes is a very small number, a much larger value of

v will be required to damp out the spoke effects to the same degree. The effect

can be seen in Figure A-1, which shows how each of the three full diameter rectangular

obstructions (due to the beveled edges) gives rise to a narrow fan of light, extend-

ing far out into the region where the bright rings of the Airy pattern are too dim

to be visible on the plot. These fans are oriented, as mentioned above, at right

angles to the long direction of the rectangles which caused them.

Q-185



A4

Since the intensity I(P) is the square of U(P), the Airy pattern term

and the rectangle term due to the spokes will interact in the squaring and give

a cross product term. However, the rectangle term is much smaller than the Airy

term, due to the small relative amount of energy Eobs intercepted by the obstruction,

and the square of the rectangle term can be ignored and just the cross product

retained. Therefore, the result is that

2 2a2 Er 2 2 8. wE Eob 2J()
(2  Lv j 2  Lv

in the vicinity of 0 = 900 or +300, with the second term negligble at other values

of 4. The effect of the slowly decaying rectangle term, is to slowly modulate

the amplitude of the Airy pattern in a highly angularily dependent manner. That

is why the light fans shooting cut in the plot go through maxima along their lengths;

they represent narrow angular corridors through the Airy ring pattern, given a

high local "magnification by the rectangle term above. Note that these results

apply e'qually well to perfect cat's-eye retro-reflectors having radial struts,

spider supports, etc.

The diffraction pattern of Figure Al is plotted for a circular aperture

where the three spoked obstructions had a length to width ratio of about 13 to 1,

much smaller than for the ground edges of an actual cube corner. The latter

case produced effects too weak compared to the central maximum of the Airy

disk to show up well on the plot. The peak intensity in the actual cube was

found to be reduced by 1.7% due to obstructions as compared with a perfect cube

corner.

It is worth noting that the approximate expression given for the airy

diffracting pattern for regions away from the central maximum can also be
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easily calculated using Keller's "geometrical theory of diffractian," and the

nature and spacing of the bright and dark rings is due to simple interference

bewteen two critical points of the second kind on the rim of the diffracting

aperture. The same theory also allows one to quickly and (without any paper work

or detailed mathematics) correctly predict the qualitative effects of the spoked

obstructions on the diffraction pattern as well as the relative orientation

of the light fans in the pattern to the obstructions in the aperture.
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APPENDIX B B1

Dihedral Angle Variation

If each of the dihedral angles of the corner were increased to a 2.1 sec from the

nominal design of 1.5 sec the divergence of the energy would increase and the encircled

energy in the 32-42 microradian ring would decrease. Table B1 provides a reference

for locating figures and tables that apply to different cases. Table B 30 lists

the encircled energy in the 32 to 42 microradian ring for the specified cases.
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Figure Numbers and Tabls that Give the Performance of the Specified Cases

Wavefront Wavefront j Intensity Intensity Incircled Encircled
Task Case Kaps Plots Map Plot Energy Energy

Plot Tables

2.1 Nominal Cube-On Axis Bl, B3 B2, B4 B5 B6 B7 B2, 83

2.1 Nominal Cube- 15' Off Ais B8, B10 B9, Bl11 812 813 B14 B4, B5

2.2 Nominal Cube - On Axis
+ 0.278A mfg error 815, 817 816, 818 819 320 B21 B6, 87

2.2 Nominal Cube -15* Off Axis
+ 0.278X mfg error B22, B24 B23, B25 B26 327 B28 88, B9

2.3B Nominal Cube On Axis
+ 0.278X mfg error B19, B31 B30, B32 B33 34 B35 B10, B11
+ first temperature case

2.3B Nominal Cube -150 Off Axis
+ 0.278 mfg error B36, B38 B37, B39 B40 841 842 B12, 813+ first temperature case

2.3AI Nominal Cube On Axis
+ 0.278 mfg error 843, B45 B44, B46 B47 B48 849 814, 815+ second temperature case

2.3A2 Nominal Cube On Axis
+ 0.278X mfg error B50, B52 B51, B53 B54 B55 B56 816, B17+ third temperature case

2.5A Nominal Cube On Axis
+ 0.278 mfg error B57, 859 B58, B60 B61 B62 B63 B18, 819+ axial gradient

2.5B Nominal Cube On Axis
+ 0.278 mfg error B64, B66 B65, B67 B68 869 B70 B20, B21+ radial gradient

2.4A Off Nominal Cube On Axis 

+ 0.278 mfg error B71, B73 B72, 874 B75 B76 877 B22, B23

2.4A Off Nominal Cube "15* Off Axis
+ 0.278 mfg error 878, 180 B79, 881 882 B83 884 B24, B25

2.4B2 Off Nominal Cube On Axis 3+80.278A Mfg error +r1st AT c 85, B87 B86, 188 B89 B90 891 B26, 827

2.4B2 Off Nominal Cube -15* Off Axis
+ 0.278.A fg error B92, B94 B93,'B95 B96 j 7 B98 828, B29+ first temperature case

-. - ~ -__ __ _ --
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TABLE B2

ENCIRCL E D ENER G Y

Task 2.1 - Nominal Cube-On Axis

CIRCLE *
------ PERCET ENErY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

(MI- * CENTER (MICRJ S):
C CNS) * X= -10.13 1j.13 J.J -10.13 0.3 13.13 3.0 -10.13 13.13

Y= -10.13 -13.13 -10.13 0.0 0.0 10.13 10.13 10.13

2.30 * 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0. 0.0

4.00 * 0.1 0.1 0.0 0.C 0.1 0.0 0.0 C.2 0.2

5.30 * 0.1 0.1 0.1 0.1 0.3 0.1 0.2 0.2 0.2

8.00 * J.3 ).3 J.3 0.3 0.3 0.3 ).4 U.5. ).5

10.30 * 0.4 0.4 0.4 0.4 0.5 0.4 0.5 0.6 0.6

12.00 * 1.C L.0 0.7 0.7 0.6 0.7 0.9 1.3 1.3

14.)) * 1. 1.0 1.0 1.2 0.8 1.2 1.4 1.3 1.3

16.00 * 1.8 1.8 1.3 1.5 1.1 1.5 1.7 2.0 2.0

18.30 * 2.2 2.2 1.8 2.3 2., 2.0 2.3 2.4 2.4

2CL.30 3.C 3.0 2.5 2.5 2.0 2.5 2.9 3.2 3.2

22.00 * 3.4 3.4 3.4 3.2 3.2 3.2 3.7 3.7 3.7

24.JJ * 4.6 4.6 4.2 3.7 3.9 3.7 4.4 5.0 5.0

26.00 5.3 5.3 5.4 4.7 5.0 4.7 5.5 5.8 5.8

28.00 * 7.2 1.2 7.3 6.1 5.4 6.1 7.5 7.8 7.8

3u.00 * 8.5 8.5 8.5 7.5 7.0 7.5 8.8 9.2 9.2

32.30 * 11.4 11.4 10.4 8.9 8.1 8.9 10.9 12.1 12.1

34.30 * 12.j 12.) 12.3 11.3 9.9 11.3 13.1 12.8- 12.8

36.00 15.2 15.2 14.5 13.2 12.4 13.2 15.7 16.1 16.0

38.00 * 16.9 16.9 16.6 15.8 16.1 15.8 18.0 18.0 18.0

40.)J0 23.3 2).J 19.3 18.2 18.1 18.2 20.9 21.2 21.2

42.00 * 21.5 21.5 22.6 22.1 23.0 22.1 24.1 22.9 22.9

44.00 * 25.2 25.2 25.0 24.1 2,5.8 24.1 26.7 26.8 26.7

46.30 * 28.0 28.0 28.7 29.C 30.9 29.0 30.3 29.8 29.7

48.00 * 31.8 31.8 33.0 32.9 32.4 32.9 34.6 33.5 33.5

5J.)) 35.2 2 35.2 35.8 36.5 37.5 36.5 37.4 37.1 37.0

52.03 39.5 39.5 39.8 40.5 4'0.5 40.5 41.4 41.2 41.2

54.30 41.9 41.9 43.2 44.7 45.2 44.7 45.0 43.6 43.6

56.00 46.4 46.4 47.9 49.0 48.8 49.0 49.6 47.9 47.9

58.3 49.8 49.8 50.8 52.0 54.0 52.0 52.6 51.3 51.3

69.30 53.3 :3.3 54.7 56.1 57.9 56.0 56.5 54.7 54.7

62.30 e 55.9 55.9 58.3 59.9 62.2 59.9 59.8 57.2. 57.2

64.0 60.2 60.2 61.0 62.7 65.6 62.7 6246 61.3 61.3

6L.J)J 62.8 62.7 64.8 66.6 69.3 66.6 66.0 63.9 63.9

68.300 66.2 06.2 67.7 69.2 71.1 69.2 68.6 67.2 67.2

70.00 * 63.4 a8.4 70.7 71.9 73.9 71.9 71.2 69.2 69.2

72.30 4 71.6 71.6 72.9 74.1 76.1 74.1 73.3 72.2 72.2

7 .JO 73.2 13.2 75.6 76.3 78.0 76.3 75.6 73.6 73.7

7. 4, 75.8 15.8 77.6 78.0 79.3 78.J 77.5 76.1 76.1

iA.J0 a 77.5 71.5 78.9 79.2 80.7 79.2 78.9 77.6 77.6

.) 79.1 79.1 80.4 80.6 81.7 80.6 80.4 79.2 79.2

0-191



TABLE B3 B4

E N C I R C LE D E N E R G Y

Task 2.1 - Nominal Cube-On Axis

CIRCLE e
----- PFPCENT E'TcGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

( -CENTER (PICRJN;S):
S C.) X=  -1'.13 1J.13 J.J -1).13 0.0 10.13 3.0 -10.13 10.13

1; Y= -10.13 -11.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 0.1 0.1 '0.1 0.1 0.2 0.1 0.1 0.2 0.2
13.u 0.4 0.4 0.4 0.4 0.5 0.4 0.5 C.6 0.6
15.30 1.5 1.5 1.2 1.3 1.1 1.3 1.6 1.7 .1.7

20.) 3.3 3.3 2.5 2.5 2.0 2.5 2.9 3.2 3.2
25.30 V. 5.1 5.1 5.1 4.5 4.3 4.5 5.2 5.5 5.5
30.0 8.5 8.5 8.5 7.5 7.0 7.5 8.8 9.2 9.2
35.)J 13.9 13.9 13.2 11.8 11.7 11.8 14.1 14.6 14.6

40.00 a 20.0 20.0 19.3 18.2 18.1 18.2 20.9 21.2 21.2
45.00 * 26.7 26.7 27.0 27.3 28.6 27.3 28.6 28.3: 28.3

50.JQ * 35.2 35.2 35.8 36.5 37.5 36.5 37.4 37.1 37.0
5r.)0 * 44.9 +4.8 45.7 46.8 47.9 46.8 47.4 46.4 46.4

6J.)J * 53.3 53.3 54.7 56.1 57.9 56.0 56.5 54.7 54.7
65.00 * 61.3 61.3 63.4 65.1 67.8 65.1 64.7 62.5 62.5

70.30 * 68.4 68.4 70.7 71.9 73.9 71.9 71.2 69.2 69.2

75.)0 * 74.8 74.8 76.6 77.2 78.7 77.2 76.6 75.1 75.1

80.30 * 79.1 79.1 80.4 80.6 81.7 80.6 80.4 79.2 79.2

85.30 j 82.j 32.) 83.1 83.3 83.9 83.u 83.2 82.1 82.1

90.00 4 84.2 d4.2 84.8 84.7 85.2 84.7 85.0 84.3 84.3

95.30 * 85.9 d5.9 86.1 86.1 86.2 86.1 86.2 86.0 86.0

1).J * 87.j 37.) 87.1 87.2 87.3 87.2 87.1 87.1 87.1

105.00 * 87.9 d7.9 88.0 88.2 88.3 88.2 88.1 88.0 88.0

110.00 * 88.8 38.8 88.9 89.1 89.2 89.1 89.0 88.9 88.9

115.00 89.6 J9.6 89.7 89.7 90.0 89.7 89.8 89.7 89.7

120.00 * 90.3 90.3 90.5 90.4 90.6 90.4 90.5 90.4 90.4

125.)0 * 90.9 93.9 91.1 91.0 91.1 91.0 91.1 90.9 90.9

130.00 * 91.4 91.4 91.5 91.5 91.6 91.5 91.6 91.5 91.5

135.00 * 92.0 92.0 91.9 92.0 92.0 92.0 91.9 91.9 91.9

140.00 * 92.4 92.4 92.4 92.5 92.4 92.5 92.4 92.4 92.4

145.00 * 92.8 42.8 92.8 92.9 92.8 92.9 92.9 92.8 92.8

15).JJ * 93.2 93.2 93.2 93.2 93.3 93.2 93.3 93.2 93.2

155.00 * 93.5 93.5 93.6 93.5 93.7 93.5 93.6 93.5 93.5

160.00 * 93.9 93.9 93.9 93.9 93.9 93.9 93.9 93.9 93.9

165.00 * 94.2 94.2 94.2 94.2 94.2 94.2 94.2 94.2 94.2

170.00 * 94.5 94.5 94.5 94.5 94.5 94.5 94.5 94.5 94.5

175.3) * 94.8 94.8 94.8 94.8 94.7 94.8 94.8 94.8 94.8

180.00 * 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1

184.99 * 95.4 95.4 95.3 95.4 95.4 95.4 95.4 95.4 95.4

189.99 * 95.6 95.6 95.6 95.7 95.7 95.7 95.7 95.6 95.6

194.99 * 95.9 95.9 95.9 95.9 95.9 95.9 95.9 95.9 95.9

199.99 * 96.1 96.1 96.1 96.1 96.1 96.1 96.1 96.2 96.2

Q-192



FIGUM 81

Wdavefront Map-) Polarization

Task 2.1 - Nominal Cube-On Axis

SMAP IN UNITS OF 0.01 wAVES

S6 92 87 82 77 77 82 87 92 96

102 98 93 08 83 79 74 69 69 74 79 83 88 93 98 102

99 94 89 85 80 75 70 66 61 61 66 70 75 80 85 89 94 99

95--91 86-- 81 76 72 67 62 57 53 53 57 62 67 72 76 81 86 91-- 95

92 87 82 78 73 68 63 59 54 49 44 44 49 54 59 63 68 73 78 82 87 92

88 84 79 74 69 65 60 55 50 46 41 36 36 41 46 53 55 60 65 69 74 79 84 88

8450--0 --- - 66 61- 56 52 47 42 37 33 28 -28- 33 37 42 47 52 56 61 66 71- 75 80 45

157 77 72 67 62 58 53 48 43 39 34 29 24 20 20 24 29 34 39 43 48 '53 58 62 67 72 77 157
157 148 138 59 51 49 45 43 35 33 26 21 16 It 11 16 21 26 30 35 40 45 49 54 59 139 148 157

t-5- 4-1,38 -129 -- 46--41 -36-32-72 -22--17-13-- 8 -- 3 - 3 8 -13- 7 22 27 32 36-41 46 129 138 148 15T
167 157 L48 138 129 119 110 28 23 19 14 9 4 0 -4 -4 0 4 9 14 19 23 28 110 119 129 138 149 157 167

167 157 148 138 129 119 113 1J 91 10 6 1 -3 -8 -12 -12 -8 -3 1 6 10 91 100 110 119 129 138 148 157 167

---. 17-57 148-138 129-119 113 100 --91- 81--72----6--11 -16 -21 -21- -16 -11- -6 72 81 91 130 1103 119 129 138 148 157 167
167 157 148 138 129 119 110 100 91 81 72 62 -19 -24 -29 -29 -24 -19 62 72 81 91 100 IIC 119 129 138 1-3 157 167

167 157 148 138 129 119 110 100 91 81 72 62 53 43 -37 -37 43 53 62 72 81 91 100 110 119 129 138 148 157 167
167 157 148-138 129 119 110 100 91 81 72 62 53 43 -37 -37 43 - 53 62 72 81 91 L.J 11J 119 129 138 148 157 167

167- 157 148 138 129 119 110 100 91 81 72 62 -19 -24 -29 -29 -24 -19 62 72 8L 91 100 110 119 129 138 148 157 167

167 157 148 138 129 119 110 100 91 81 72 -6 -11 -16 -21 -21 -16 -11 -6 72 81 91 100 110 119 129 138 148 157 167

1---167 157 148 138 129 1l9 11 10--91 1IJ 6 1 -3 -8 -12 -12 -8 -3 1 6 10 91.100 110 119 129 130 148 157 167
167 157 t48 138 129 119 110 28 23 19 14 9 4 0 -4 -4 0 4 9 14 19 23 28 110 119 129 138 148 157 167

157 148 138 129 46 41 36 32 27 22 17 13 8 3 3 8 13 17 22 27 32 36 41 46 129 138 148 157
1-57 -L48-438-- --- 54---49g-5---4 44--35--- - -21- 1- 11- -1--16--21-----3 ---35-40-45 -49 .4 59 138 148 157
157 77 72 67 62 58 53 48 43 39 34 29 24 20 20 24 29 34 39 43 48 53 58 62 67 72 77 157

85 80 15 71 66 61 56 52 47 42 37 33 28 28 33 37 42 47 52 56 61' 66 71 75 60 85

88 84 79 74 69 65 60 55 50 46 41 36 36 41 46 50 55 60 65 69 74 79 04 88

92 87 82 78 73 ee 63 59 54 49 44 44 49 54 59 63 68 73 78 82 I 92

95 91 86 81 76 72 67 62 57 53 53 57 62 67 72 76 81 86 91 95

--- 99 -- 94- 89- 85 80 75 70 66 61--61- 66 70 -75 80 85 89 94 99

12 98 S3 e8 83 79 74 69 69 74 79 83 88 93 98 13Z

56 92 87 82 77 77 82 87 92 96
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FIGURE B2
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Wavefront Plot-Q Polarization

Task 2.1 - Nominal Cube-On Axis
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FIGUM 513

havefront mNp-p Polarication

Task 2.1 - Nominal Cube*Ou Axis

MAP IN UNITS OF 0.01 WAVES

- 1.. 205 200 195 190 186 36 40 45 50 -SS

-_ 211 206 201 147 192 187 182 177 27 32 37 42 47 51 56 61

207 203 198 193 188 104 179 174 169 19 24 29 34 38 43 48 53 57

194 190 185 180 ITS 171 166 161.--11 16 21--25 -30 35 -40 44 49 54..--..

200 196 191 186 181 171 172 167 162 158 153 3 8 12 17 22 27 31 36 41 46 53
197 192 187 183 178 173 168 164 159 154 149 145 -4 0 4 9 14 18 23 28 33 37 42 47

- ----93-498-184-179 174 170 165 16C 155 151. 146 141 136 -A3 -8 -- 3-. 1-- 5 10 IS 20 24 29 34 39 43'c) 223 185 180 116 11 166 161 157 152 147 142 138 133 128 -21 -16 -11 -7 -2 2 7 11 16 21 26 30 35 73
223 214 204 167 163 158 153 148 144 139 134 129 125 120 -29 -24 -20 -15 -10 -5 -1 3 8 13 17 54 64 73

S -- - 223-214 204-115-154 -53 145 140 135 131 126 121 116 112--37 -33 -28 -23--18--14---- -4- -- 0- 4 45 54 64 73
233 223 214 2J4 195 185 176 137 132 127 122 118 113 108 103 -46 -41 -36 -31 -27 -22 -17 -12 26 35 45 54 '64 73 83

233 223 214 2C4 195 185 176 166 157 119 114 109 105 100 95 -54 -49 -44 -40 -35 -30 7 16 26 35 45 54 64 73 83
- -233- 223 214.-204-195--185 176 166 157 141 137- 101- 96 .92- -8 -62 -57 -53 -48 -12 -2- - 1- 16 26 35 -45 54 64 73 83---

233 223 214 2J4 1S5 185 176 166 151 147 137 128 88 83 79 -70 -66 -61 -21 -12 -2 7 16 26 35 45 54 64 73 83
233 223 214 204 195 185 176 166 157 147 137 128 118 109' 70 -79 -40 -31 -21 -12 -2 7 16 26 35 45 54 64 73 83

:-- -- 233- 223 214 204-15-185 176-166 157447 137- 128 118 -109---67- 82 -40 -31 -21 -.12. -2-- 7-16 26' 35 45 54 64 73 83
233 223 214 204 155 d15 176 166 151 147 137 128 r49 -54 -59 90 95 100 -21 -12 -2 7 16 26 35 45 54 64 73 83
233 223 214 2C4 15! 185 176 166 157 147 137 -36 -41 -46 -51 99 103 108 113 -12 -2 7 16 26 35 45 54 64 73 83

r-------233 223 214 204 195-185 176 166 157 -19 -23 -28 -33--38.--42 107 112-116 121 126 131--7-16 26- 35 45 54 64 73 83
- 233 223 214 204 195 185 176 -1 -6 -10 -15 -20 -25 -29 -34 115 120 125 129 134 139 144 148 26 35 45 54 64 73 83

223 214 204 155 16 11 6 2 -2 -7 -12 -16 -21 -26 123 128 133 138 142 147 152 157 161 166 45 54 64 73

S--------223-2140 -0-24- 19-15- L--- ---- 0- -3---8-13-18 -132 136 141 146-151 1S5-60 165 170 174 179 54 64 73
223 47 42 37 32 28 23 18 13 9 4 0 -5 -9 140 145 149 154 159 164 168 173 178 183 187 192 197 73

55 53 45 41 36 31 26 22 17 12 7 3 -1 148 153 158 162 167 172 177 181 186 191 196 200 205

!8 54 49 44 39 35 30 25 20 16 11 6 156 161 166 171 175'18) 185 193 194 199 204 209

62 51 52 48 43 38 33 29 24 19 14 165 169 174 179 184 188 193 196 203 207 212

% 65 61 56 51 46 42 37 32 27 23 173 178 182 187 192 197 201 206 211 216
--69 64 59 55 50 45 4J 36 31 181 186 191 195 2J-j 235 21J 214 219

72 68 63 58 53 49 44 39 189 194 199 204 208 213 218 223

66 62 57 52 41 197 202 207 212 217
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FIGURE B4 B8

Wavefront Plot-P Polarization

Task 2.i- Nominal Cub*On Axis
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Task 2.1- NoUiCal Cube-'O Ala
S ------- PR dTUER NAP OF POINT SPREAD FUCTIUN

- |CNE SPAGE REPRESENTS 8.04 MICRONS) 89- --- NOLALIZED SO LARGEST VALUE * 0.0176 * 100
TOTAL ENERGY * J.2461JOOD+01

MAP REPRESENTS 0.23087970*01 OR 93.8154 PERCENT OF TOTAL ENERGY

11 1 J 0 0 1 1 1 1 11 2 1 0 J 3 1 I 1 0 1 1 0 0 0 111 IS1 1 110 0 0 -1 1 1 1 1 1 2 3 3 1 0 1 3 32 1 1 1 1 1 0 0 0 1 1r --- 1
-- 1

-- --
0

-- 0-- .. 0 1 0 1 1 2 2 1 1 1 2 2 1 1 0 1 0 0 1 1 0 3 0 1 1 10 -3 1 1 0 1 1 0 0 1 1 0 1 1 1 1 2 2 2 1 1 1 1 0 1 1 0 0 t 1 0 1 0 00 0 1 1 1 1 1 1 1 1 1 1 1 2 3 4 5 4 3 1 1 1 1 1 1 1 1 1 0 0
. 0-- 20---- 2 -2--1-- -. 2 -- 3 2 2 1- 1 4 9 13 9 4 1 1 2 2 3 2 0 1 1 1 2 2 0 0 00 0 1 2 1 1 0 1 3 2 2 3 1 1 2 711 2 I 1 3 2 2 3 1 01 1 1 2 1' 0 00 0 1 1 1 1 1 1 1 1 2 5 3 2 5 4 4 6 4 4 5 2 3 5 2 1 1 1 1 1 1 1 1 0 0- - -- 1 0 3- 1- -2- 2 -1 3 4 7 14 17 14 11 10 11 17 14 . 4 3 1 2 2 1 1 0 0 1 1 01 1 0 0 0 2 32 2 2 3 11 24 32 35 35 32 29 32 35 31 3 24 11 3 2 2 2 3 2 0 0 0 1I 1 0 1 2 3 4 2 2 2 9 21 31 45 65 65 49 42 49 65 65 5 3121 9 2 2 2 4 3 2 1 3 1 12 -1- 1-2-- 3--5----6-- 4 13 26 46 75 91 75 62 65 62 75 91 7546 26 13 5 4 6 6 5 3 2 2 1 2t 2 2 1 2 5 7 8 7 7 15 34 58 80 82 4 79 86 7 74 82 80 58 34 15 , 7 875 2 1 2 2 11 1 1 1 2 3 4 6 13 12 24 35 42 61 14 69 51 31 51 69 74 61 42 34 24 12 10 6 4 3 2 1 1 1 11 0-1 0 2 2 -- 2-1 6 14 21 32 31 33 48 56 44 27 22 2743 56 48 33 31 32 21 14 6 1 2 2 2 3 1 11 1 2 2 1 1 8 11 27 33 28 31 23 28 27 IS 21 15 27 28 23 31 28 33 27 18 8 1 1 2 2 1 1 3[ 3 1 3 4 1 2 3 12 20 31 35 30 40 19 27 2 3 11t 3 27 27 19 40 30 35 31 20 12 3 2 1 4 3 1 0I- -1. 2 -- 4 2--4 13 19 33 39 31 4? 23 14 15 10 30 10 1 14 23 41 31 39 33 19 13 4 2 2 4 2 1 11 1 1 4 2 2 2 11 19 31 41 23 28 14 11 26 13 11 13 26 11 4 28 24 41 31 1 11 2 2 2 4 1 1 10 0 1 3 1 1 1 10 17 20 26 12 16 25 28 39 30 21 30 39 28 25 16 12 26 20 17 10 1 1- 1 3 1 0 0-- 0 -- 1--2- 1 ---- 2 - 10 6.15 22 31 67 66 40 24 22 24 43 66 66 37 22 15 6 10 7 2 1 1 2 1 1 31 1 1 2 2 3 2 2 4 5 24 50 65 871C0 81 51 37 5S 81100 87 65 49 24 5 4 2 2 3 2. 2 I 1 11 0 1 1 2 2 1 3 6 10 25 52 76 86 90 91 89 86 88 91 89 85 15 52 25 10 6 2 1 2 2 1 1 0 11 -1 -2--2 1----3 8 1 1115 31 62 92 S6 7 67 65 66 78 95 92 62 31 15 11 11 8 3 1 1 2 2 1 1I 1 1 1 1 3 5- 7 7 4 7 18 37 64 83 73 51 42 50 72 83 64 31 18 7 4 1 7 5 3 1 1 1 1 11 0 0 0 1 3 5 3 3 1 2 12 23 29 34 35 31 29 31 35 34 29 23 12 2 1 3 3 5 3 1 0 0 0 13-- J2-3- 2-- 33 4 13 14 13 12 II 1 11 11 13 14 10 4 3 3 2 2 3 2 0 1 1 0 0S 0011111 24 4 2 2 5 7 6 6 6 7 S 22 4 4 2 1 1 1 1 1 1 1 0 00 0 1 2 2 2 2 0 1 2 3 4 3 1 1 3 811 8 3 1 1 3 4 3 2 1 0 2 2 2 2 1 3 3L--O ---. 2 -3 -.2--2.-1- 0 2 2 2 2 1 1 3 9 13 9 3 1 t 2 2 ? 2 0 1 2 2 3 2 1 0 00 0 0 1 2 1 1 1 1. 1 1 1 1 L 2 3 4 S 4 3 2 1 1 1 1 1 1 1 1 1 2 1 0 0 0

S---L2 1 -1 0 -0-0 1 1-1.- 1 1 1 2 2 2 1 1 1 2 2 2 1 1 1 1 1 1 0 0 0 1 1 2 .I" 1 2 2 1 1 0 C 1 1 I 1 0 1 2 3 3 1 0 1 3 3 2 1 0 1 1 I 1 0 0 1 1 2 2 1L_03 1 1 1 3 0 0 3 0 0 1 1 1 2 I 0 0 0 1 2 I 1 0 0 0 0 0 0 0 1 1 I 0
10

t-- ... . . . .. .

'0 :
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FIGURE B6 B10

Intensity Distriubtion Central 129 Microradians

Task 2.1 - Noenal Cube.On Axis

TOP
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FIGURE B7

7 . . V Encircled Energy
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TABLE B4
B12

E NC I RC LE D ENER GY

Task 2.1- Nominal Cube -15* Off Axis

C Tlr F
------ PEPCENT ENERGY WITHIN CIRCLE CENTERED AT INCICATED COORDINATES

(T- * CENTER (MICRONSI:
CR'1S) * X= -10.13 10.13 0.0 -10.13 0.0 10,13 0.0 -10.13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

?.00 * O.C 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
4.00 * 0.1 0.1 0.1 0.0 0.1 0.0 0.0 0.2 0.2
6.00 * 0.1 0.1 0.1 0.1 0.4 0.1 0.2 0.2 0.2
9.00 * 0.4 0.4 0.3 0.3 0.4 0.3 0.3 0.6 0.6

10.00 * 0.6 0.6 0.4 0.5 0.7 0.5 0.5 0.8 0.8
12.00 * 1.4 1.4 0.7 0.9 0.8 0.9 0.9 1.7 1.7
14.00 * 1.4 1.4 1.1 1.5 L.0 15 1.5 1.7 1.7
16.00 * 2.5 2.5 1.6 2.1 1.2 2.0 2.0 '2.9 2.9
1.00 * 2.9 2.9 2.3 2.8 2.1 2.8 2.8 3.4 3.4
?0.00 * 3.9 3.9 3.1 3.6 2.1 3.6 3.9 4.5 4.5
22.00 * 4.4 4.4 4.3 4.6 3.8 4.6 5.2 5.1 5.1
?4.00 " 5.7 5.7 5.0 5.2 5.0 5.2 5.9 6.5 6.5
26.00 * 6.3 6.3 6.6 6.6 7.2 6.6 7.5 7.4 7.4
29.00 * 8.1 8.1 8.3 8.2 8.0 8.2 9.4 9.2 9.2
30.00 = 0.5 9.5 9.8 9.7 10.4 9.7 10.8 10.8 10.8
32.00 * 12.3 12.3 11.3 11.3 11.9 11.3 12.4 13.4 13.4
34.00 v 12.9 12.9 13.4 13.7 13.6 13.7 14.6 L4.1 14.1
36.00 - 16.2 16.2 15.5 15.9 16.0 15.9 16.7 17.2 17.2
39.00 * 18.0 18.0 17.7 18.2 18.4 18.2 18.8 19.2 19.2
40.00 * 21.0 21.0 20.3 20.8 20.0 20.8 21.6 22.1 22.1
42.00 * 22.6 22.6 23.5 23.9 23.1 23.9 24.8 23.8 23.8
44.00 * 25.9 25.9 25.4 25.6 25.8 25.6 27.0 27.3 27.3
46.00 * 2R.5 28.4 29.0 29.3 29.,9 29.3 30.8 30.3 30.3
43.00 * 31,3 31.3 32.3 32.5 31.5 32.5 34.7 33.3 33.3
50.00 * 34.3 34.3 34.9 35.2 36.2 35.2 37.2 36.7 36,7
52.00 * 37,5 37.5 37.,8 38.3 39.6 38.3 40.6 40.2 40.2
54.00 * 39.5 39.5 41.0 41.9 43.4 41.9 43.9 42.3 42.3
56.00 * 43.2 43.2 44.7 45.8 47.0 45.8 47.9 46.0 46,0
59.00 * 46.3 46.3 47.3 48.5 50.9 48.5 50.2 49.2 49.2
60.00 * 49.5 49.5 51.0 52.3 54.1 52.3 53.8 52.1 52.1
67.00 * 52.0 52.0 54.2 55.8 57.2 55.8 56.8 54.5 54.5
64.00 * 56.2 56.2 56.8 58.3 60.2 58.3 59.3 58.2 58.2
66.00 , 58.9 58.9 60.5 61.9 63.4 61.9 62.5 60.8 60.8
63.00 * 61.9 62.0 63.4 64.3 64.9 64.3 65.0 63.5 63.5
70.00 * 64.5 64.5 66.1 67.0 67.9 67.0 67.5 65.9 65.9
72.00 * 67.3 67.3 68.4 69.0 70.8 69.0 69.4 68.5 68.4
74.00 * 68.9 68.9 71.1 71.5 73.0 71.5 72.0 70.0 70.0
76.00 * 71.5 71.5 73.3 73.5 75.1 73.5 73.9 72.4 72.4
78.00 * 73.5 73.5 74. 6 75.1 77.1 75.1 75.3 74.2 74.2
80.00 * 75.1 75.1 76.6 77.0 78.7 77.0 77.1 75.7 75.7

Q-200



TABLE B5

B13
ENC I RC LE 0 ENERGY

Taskc2.1 - Nominal Cube -15 Off Axis
C.yoCL.....

- PERCFNT ENERGY WITHIN CIRCLE CENTERED AT INCICATED COORDINATES

( CENTER (MICRONS):
CX30S) * X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

SY=---10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 * 0.1 0.1 0.1 0.1 0.3 0.1 0.1 0.2' 0.2
10.00 * 0.6 0.6 0.4 0.5 0.7 0.5 0.5 0.8 0.8
15.00 * 2.1 2.1 1.4 1.8 1.2 1.8 1.8 2.4 2.4
20.00 * 3.9 3.9 3.1 3.6 2.1 3.6 3.9 4.5 4.5
25.00 * 6.1 6.1 6.3 6.4 5.6 6.4 7.3 7.1 7.1
30.00 9.5 9.5 9.8 9.7 10.4 9.7 10.8 10.8 10.8
35.00 * 14.9 14.9 14.2 14.4 15.3 14.4 15.2 15.9 15.9
40.00 * 21.0 21.0 20.3 20.8 20.0 20.8 21.6 22.1 22.1
45.00 27.1 27:.1 27.6 28.0 27.6 28.0 29.3 28.7 28.7
50.00 * 34.3 34.3 34.9 35.2 36.2 35.2 37.2 36.7 36.7
55.00 * 41.9 41.9 42.7 43.6 46.2 43.6 45.6 44.7 44,7
60.00 * 49.5 --49.5 51.0 52.3 54.1 52.3 53.8 52.1 52.1
65.00 * 57.3 57.3 59.1 60.5 61.7 60.5 61.4 59.3 59.3
70.00 * 64.5 64.5 66.1 67.0 67.9 67.0 67.5 65.9 65.9
75.00 * 70.6 70.6 71.9 72.4 74.2 72.4 72.8 71.5 71.4
80.00 75.1 75.1 76.6 77.0 78.7 77.0 77.1 75.7 75.7
P5.00 * 78.7 78.7 80.1 80.7 81.8 80.7 80.5 79.2 79.2
0O.00 * 81.7 81.7 82.5 82.9 83.6 82.9 82.6 81.9 81.9
95.00 * 83.9 83.9 84.3 84.4 84.7 84.4 84.2 83.9 83.9
100.00 * 85.4 85.4 85.5 85,5 85.5 85.5 85.4 85.2 85.2
105.00 * 86.3 86.3 86.3 86.4 86.4 86.4 86.3 86.2 86.2
110.00 * 87.2 87.2 87.2 87.3 87.3 87.3 87.2 87.2 87.2
11.00 * 88.0 88.0 88.1 88.1 88.2 88.1 88.2 88.1 88.1
120.00 * 88.8 88.8 89.0 88.9 89.1 88.9 89.1 88.9 88.9
125.00 * 89.5 89.5 89.7 89.7 89.9 89.7 89.8 89.6 89.6
130.00 * 90.2 90.2 90.3 90.4 90.6 90.4 90.4 90.2 90.2
135.00 * 90.8 90.8 90.8 91.0 91.0 91.0 90.9 90.9 90.9
140.00 * 91.3 91.3 91.4 91.5 91.4 91.5 91.5 91.5 91.5
145.00 * 91.8 91.8 91.7 91.9 91.8 91.9 92.0 91.9 91.9
150.00 * 92.2 92.2 92.2 92.3 92.3 92.3 92.3 92.3 92.3
155.00 * 92.6 92.6 92.7 92.7 92.7 92.7 92.6 92.7 92.7
160.00 * 93.1 93.1 93.1 93.0 93.1 93.0 93.0 93.0 93.0
165.00 * 93.5 93.5 93.6 93.5 93.4 93.5 93.4 93.4 93.4
170.00 * 93.9 93.9 93.9 93.9 93.9 93.9 93.8 93.8 93.8
175.00 * 94.2 94.2 94.2 94.2 94.2 94.2 94.2 94.1 94.1
180.00 * 94.5 94.5 94.5 94.5 94.6 94.5 94.5 94o5 • 94.5
1R4. qo 94.8 94.8 94.8 94.8 94.8 94.8 94.8 94.8 94.8
18q.09 * 95.1 95.1 95.1 95.1 95.2 95.1 95.2 95.1 95.1
194.99 * 95.3 95.3 95.4 95.4 95.4 95.4 95.4 95.4 95.4
199.99 * 95.6 95.7 95.7 95.7 95.7 95.7 95.7 95.6 95.6

Q-201



FICURI 58

wAvefreot MIpq Polarlatiom 814

Tak 2.1 - Notlual Cube -15. Off Axis

MA.. --P IN UNITS OF 001 WAVES

19? 192 192 197

210 205 200 194 189 184 184 189 194 200 205 210

..... . __ _ 213 207 202 197 192 186 161 176 176 181 106 192 197 202 207 213

210 205 199 194 189 184 178 173 168 160 173 178 184 189 194 199 205 210

S212- 27202 196 191 106 181 175 170 165 160 160 165 170 175 181 186 191 196 2C2 207 212
209 204 199 194 188 183 178 173 167 162 157 151 151 157 162 167 173 178 183 188 194 199 204 209
201 196 191 186 160 175 170 164 159 154 149 143 143 149 154 159 164 170 175 1OC 186 191 196 201

190 181 172 183 177 172 167 162 156 151 146 141 135 135 141 146 151 156 162 167 112 177 183 172 181 190
199 190 181 172 163 155 164 159 153 148 143 138 132 127 127 132 138 143 148 153 159 164 155 163 172 181 190 199
199 190 181 172 163 155 146 137 128 140 135 130 124 119 119 124 130 135 140 128 137 146 155 163 172 181 190 199

.207-199 190 181 172 163 155 146 137 128 120 111 11 111 121 116 111 111 116 121 111 120 128 137 146 155 163 172 181 190 199 207
207 199 190 181 172 163 155 146 137 128 120 111 102 93 103 103 93 102 111 120 128 137 146 155 163 172 181 190 199 207
207 199 190 181 172 163 155 146 137 128 120 111 102 112 106 106 112 102 111 120 128 137 146 155 163 172 181 190 199 2071

199 190-181 172 163 155 146 137 126 120 130 125 120 115 115 120 125 130 120 128 137 146 155 163 172 181 190 199
199 190 181 172 L63 155 146 137 149 144 138 133. 128 123 123 128 133 138 144 149 137 146 155 163 172 181 190 199

190 181 172 163 173 168 162 157 152 147 141 136 131 131 136 141 147 152 157 162 161 173 163 172 181 19C
190 181 192 1*6 181 176 171 165 160 155 149 144 139 139 144 149 155 160 165 171 176 11 186 192 181 190

205 200 194 189 184 179 173 166 163 158 152 147 147 152 158 163 168 173 179 184 9 194 2CO 205

2C8 203 197 192 187 181 176 171 166 160 155 155 160 166 171 176 181 187 192 197 2C3 208

-.... - -211 205 2CC 195 190 184 179 174 169 163 163 169 174 179 184 190 195 2CC 205 211

214 208 203 198 192 187 182 177 171 171 177 1820187 192 198 203 206 214

211 206 201 195 190 165 179 179 185 190 195 201 206 211

- 209 203 198 193 188 188 193 198 ?03 209



.IU3 Ic 04* ..*2 74 .225 PLOT NUMBER %
Q POLARI RVERfRGF RVERRGE

NONiE RMS 0.28 PK-PK 1.20 FRED WNFVEFRONT

FIGURE B9
B15

Wavefront Plot-Q Polarization

Task 2.1- Nominal Cube -150 Off Axis

TOP

2960

Q-203



FIGU] 810

WV I frot Np-P Polarization

Task 2.1 - ominal Cube -15 Off Axis
- -- - ----------- --------- - -----

MAP IN UNITS OF O.vl MAVES

167 161 11 17

S..80 174 169 164 159 153 3 9 14 19 24 30

182 177 172 166 161 156 150 145 -4 0 6 11 +16 22 27 32

179 174 169 163 158 153 148 142 137 -I1 -7 -1 3 8 13 19 24 29

- 1t0-t176-171 166 161 155 150 145 140 134 129 -20 -15 -9 -4 "0 5 11 16 21 26 32

179 174 168 163 158 153 147 142 137 131 126 121 -28 -23 -18 -12 -7 -2 3 8 13 18 24 29

171 165 160 155 150 144 139 134 129 123 118 113 -36 -31 -26 -20 -15 -10 -5 0 5 10 15 21

S------------206-197 189 152 147 142 136 131 126 120 115 110 105 -44 -39 -34 -29 -23 -18 -13 -7 -2 2 39 48 57

215 206 197 189 180 171 133 128 123 118 112 107 102 97 -52 -47 -42 -37 -31 -26 -21 -14 22 30 39 48 57 .66
215 206 197 189 100 171 162 153 145 110 104 99 94 88 -61 -55 -50 -45 -39 -4 4 13 22 30 39 48 57 66

r ---- 224 215 206 197 1eq9 180 171 162 153 145 136 127 91 86 80 -69 -63 -58 -21 -12 -4 4 13 22 30 39 48 57 66 74

224 215 206 197 189 180 171 162 153 145 136 127 116 110 72 -77 -39 -30 -21 -12 -4 4 13 22 30 39 48 57 66 74
224 215 206 197 189 180 171 162 153 145 136 127 118 -59 -64 85 90 -30 -21 -12 -4 4 13 22 30 39 48 57 6 74

215 206-197 18 180 171 162 153 145 136 -40 -45 -SO -56 91 99 104 109 -12 -4 4 13 22 30 39 48 57 66
215 206 197 189 180 171 162 153 -21 -27 -32 -37 -42 -48 101 107 112 117 122 128 4 13 22 30 39 48 57 66

206 197 189 180 2 -3 -8 -13 -18 -24 -29 -34 -39 110 115 120 125 131 136 141 146 152 30 39 48 57
206 1,9 20 15 10 4 0 -5 -10 -16 -21 -26 -31 118 123 128 133 139 144 149 154 160 165 17C 48 57

. 34 28 23 18 13 7 2 -2 -7 -13 -18 -23 126 131 136 142 147 152 157 163 16E 173 178 184

37 31 26 21 15 10 5 0 -5 -10 -15 134 139 144 150 155 160 165 171 176 181 187 -
39 34 29 24 16 13 8 2 -2 -7 142 147 152 158 163 168 174 17S 184 189

42 37 32 26 21 16 11 5 0 150 155 161 166 171 176 182 181 192

40 35 29 24 19 13 8 158 163 169 174 179 185 190

37 32 27 22 16 166 172 177 182 187



RO0 P POLFARI RVERAGE RLVERAGE

NONE RMS 0.81 PK-PK 3.01 FRED WVEFRO1NT

FIGURE B11
B17

Wavefront Plot-P Polarization

Task 2.1 - Nominal Cube -15 ° Off Axis

TOP

0Q-12

Q-205



IleUm 112

Task 2.1 - Nominal Cube -15* Off Axis

,- - -- PRINTER MAP OF POINT SPREAD PUNCTICN

(ONE SPACE RFPRESENTS 8.04 MICRONSI
SNORALIZED SO LAPGEST VALUE u 0.014?7 100

TOTAL ENERGY a 0.18704000.01
NAP REPRESENTS 0.17365550D01 OR 92.8440 PERCENT OF TOTAL ENERGY

0 1 t I I I 1 0 0 0 0 0 1 I L 2 2 2 I 0 0 1 0 0 1 1 1 000011110111 000 1 2 1 2 2 1 0 0 0 1 1 1 0 1 1 0 0 0
r 

0
-0-0 0 - I - 0 -- 0 1 1 I 1 I 1 2 2 1 2 2 I 1 1 1 1 1 1 0 0 1 1 1 0 0 00 0 1 1 1 0 0 1 1 2 3 2 1 0 1 3 3 2 3 3 1 0 12 3 2 1 0 1 1 1 0 0,i 0 0 1 1 1 0 0 I 1 3 3 1 0 0 1 4 4 4 4 4 1 0 0 1 3 3 1 1 0 0 1 1 1 0 00 0 1 1 1 1-- 1 2 2 2 2 L 2 L 3 4 3 4 3 1 2 2 L 2 2 2 2 L 1 1 1 1 0 00 0 0 0 1 1 2 3 2 1 2 4 6 3 3 5 3 2 3 5 3 3 6 4 2 1 2, 3 2 1 1 0 0 0 0
0 0 0 0 1 1 2 2 1 1 4 7 7 6 11 11 5 1 5 1111 6 7 7 4 I 1 2 2 1 1 0 0 0 01 .I 1  

-3 0 2 5 10 15 20 25 18 8 5 8 I1 25 20 15 10 S 2 0 1 3 1 1 1 I I1, 2 2 1 1 2 3 4 2 0 2 7 18 29 36 33 22 16 16 16 22 33 36 29 18 8 2 0 2 4 3 2 1 1 2 23 2 1 1 2 4 4 2 1 4 15 26 35 41 38 30 26 25 26 30 38 42 35 26 15 4 I 2 4 4 2 1 1 2 32 2 1 2 3 4 4 4 5 12 14 28 37 50 50 43 30 21 30 43 50 51 3? 28 23 12 5 4 4 4 3 2 1 2 22 2 2 4 4 4 3 6 12 22 30 32 50 67 60 48 30 18 31 48 60 67 50 31 30 22 12 6 3 4 4 4 2 2 21 1 2 3 3 2 2 "6 14 25 31 39 63 66 51 45 33 23 33 46 52 66 62 38 30 24 14 6 2 2 3 3 2 1 1
I- 1 1 -- I 1 -1--1-4 10 19 26 42 58 47 45 48 29 16 29 48 44 46 57 41 26 19 10 4 I 1 1 1 1 1 10 1 0 1 1 1 3 3 6 14 23 41 45 33 52 50 15 4 15 50 52 33 44 40 23 14 6 3 3 1 1 1 0 1 0L 0 0 1 1 1 1 3 3 6 1 22 34 31 24 7 32 9 18 9 31 46 24 30 34 22 14 6 3 3 1 1 1 1 0 00 -- I - --1 -- l- 4 8 15 17 21 17 12 26 It 9 33 9 10 26 12 1? 21 17 15 8 4 1 1 1 1 I 0 00 0 1 2 2 1 1 5 10 15 11 I1 14 13 31 27 13 I7 13 27 31 14 14 11 11 14 10 5 1 1 2 2 1 0 0S 0 1 1 1 1 1 2 6 8 1 1 1 7 12 29 35 55 65 29 4 29 65 56 36 29 12 7 10 8 6 2 1 1 1 1 1 0- 0 1 -- 1 -1 -- I -3 5 4 4 0 24 56 65 64 70 43 18 43 70 64 65 57 25 8 4 4 5 3 1 1 1 1 1 01 1 1 2 2 3 3 3 2 7 23 46 82 q3 6748 35 27*35 48 67 93 83 46 23 7 2 3 3 3 2 2 1 1 1

1 1 1 2 2 3 2 3 4 IS 40 62 86100 79 46 26 21 26 46 78100 86 62 41 15 4 3 2 3 2 2 1 1 10 1- I 2 1 1 2 3 5 16 41 58 64 72 72_56 34 24 34 56 72 72 64 58 41 16 5 3 2 1 1 2 1 1 0
1 1 1 1 1 2 3 3 4 9 25 41 43 40 44 45 36 29 36 45 44 40 42 41 25 9 4 3 3 2 1 1 1 1 11 1 1 1 1 2 4 4 2 3 9 22 32 31 26 25 21 19 21 25 26 31 32 22 9 3 2 4 4 2 1 1 1 1 1S 0 -1 0- 0 1 2 - 4 3 1 0 2 8 20 26 23 16 9 6 9. 16 23 26 20 8 2 0 1 3 4 2 1 0 0 1 00 0 0 0 1 1 2 3 1 1 3 4 6 11 15 12 5 1 4 12 15 11 6 4 3 1 1 3 2 1 1 0 0 0 00 0 0 0 1 1 1 3 4 3 3 4 3 2 4 6 3 1 3 6 4 2 3 4 3 3 4 3 1 1 1 0 0 0 00 0 0 0 1 1-- 3 4 4 2 3 2 1 1 3 3 2 3 3 1 1 2 3 2 4 4 3 1 1 1 0 0 0 00 0 0 1 1 1 0 1 2 3 2 1 0 0 1 3 4 3 4 3 1 0 0 1 2 3 2 1 0 1 1 1 0 0 0, 0 0 0 1 1 1 0 0 0 2 2 2 1 0 2 4 3 2 3 3 2 0 1 2 2 2 0 0 0 1 2 1 0 0 00 -- 0 0 1 2 1 0 0 1 1 2 1 1 2 3 3 2 3 3 2 2 I 0 1 0 0 0*, 0 0 1 0 L 2 2 1 1 I 0 0 0 1 1 2 2 2 2 2 1 0 0 0 1 1 . 2 2 1 0 1 0 00 0 1 1 1 1 2 1 0 1 1 0 0 0 1 1 1 1 1 1 0 0 0 1 1 0 1 2 1 1 1 1 0 010

10

,+- -.. .. . ..



HLUI NUMBER 6

T

NONE RMS 2.08 PK-Pt 9.66 FRED WAVEFRONT

FIGURE B13

Intensity Distriubtion - Central 129 Microradians

Task 2.1 - Nominal Cube -150 Off Axis

TOP

54 -07
2. 7 4. - 4 525 2. 7

67. 67.

4 
4.26

Q-207



FIGURE B14
T_

I TaEncircled Energy

Vs
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S, Task 2.1 - Nominal Cube -150 Off Axis
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TABLE B6
821

E N C I R C L E 0 E N E R G Y

Task 2.2 - Nominal + Mfg. Error - On- Axis

CIRCLE *
------ PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

RADIUS *

("I- * CENTER (MICRONS):
CRCNS) * x= -10.13 1J.13 3.3 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -13.13 -10.13 0.0 0.0 0.0 10.13 10.13 10o.13

2.30 * 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4.30 * 0.1 0.1 0.0 0.1 0.0 0.1 0.0 0.0 0.1

6.00 * 0.1 0.1 0.1 0.2 -0.2 0.2 0.1 0.0 0.1

8.00 * ).3 J.2 J.1 0.4 3.2 0.3 0.2 0.2 0.3

10.00 * 0.5 0.3 0.2 0.5 0.4 0.4 0.3 0.3 0.4

12.00 * 0.9 0.7 0.4 0.7 0.5 0.6 0.5 0.7 0.8

14.0 0.9 0.7 0.8 0.9 0.7 0.9 0.8 0.7 0.8

16.00 * 1.5 1.3 1.1 1.1 0.9 1.1 1.1 1.2 1.2

18.30 * 1.7 1.5 1.5 1.3 1.5 1.3 1.5 1.5 1.5

20.00 * 2.3 2.2 2.2 1.7 1.5 1.8 2.2 2.3 2.2

22.00 * 2.7 2.5 2.9 2.2 2.2 2.1 2.7 2.6 2.5

24.J * 3.7 3.7 3.6 2.7 2.6 2.7 3.4 3.8 3.7

26.00 p 4.3 4.2 4.4 3.4 3.4 3.4 4.3 4.5 4.4

28.00 * 6.0 6.2 5.9 4.5 3.7 4.5 6.0 6.4 6.2

30.00 * 7.0 1.2 6.8 5.7 5.2 5.7 7.0 7.6 7.3

32.00 * 9.2 9.7 8.4 6.8 6.0 6.8 8.8 10.2 9.6

34.00 * 9.7 1J.3 9.9 9.0 8.1 8.9 10.6 10.8 10.2

36.00 * 12.2 13.1 11.8 10.5 9.9 10.4 12.9 13.8 12.9

38.00 * 13.6 L4.5 13.8 12.9 13.3 12.9 14.9 15.5 14.4

4J.30 * 16.2 17.4 16.2 15.0 14.9 14.9 17.6 18.6 17.2

42.00 * 17.4 18.6 19.0 18.4 19.3 18.4 20.4 20.0 18.6

44.00 * 20.8 22.1 21.5 20.5 21.4 20.4 23.0 23.7 22.2

46.00 23.3 24.5 24.6 24.8 26.1 24.7 26.1 26.2 24.7

48.00 * 27.0 28.1 28.6 28.4 27.5 28.1 30.1 30.0 28.4

53.30 * 30.1 31.0 31.3 31.6 32.3 31.4 32.6 33.1 31.6

52.00 * 34.2 34.9 34.8 35.2 35.0 34.9 36.4 37.0 35.6

54.00 * 36.4 37.2 37.8 39.1 39.8 38.8 39.6 39.2 37.8

56.00 * 40.7 41.2 42.3 42.9 42.9 42.7 44.0 43.0 41.9

58.30 * 43.8 44.3 45.0 45.9 48.0 45.7 46.8 46.0 45.0

60.00 * 47.2 47.7 48.9 49.6 51.5 49.4 50.5 49.2 48.5

62.00 * 49.7 50.0 52.2 53.6 55.6 53.4 53.7 51.3 50.9

64.00 * 54.0 54.1 55.1 56.2 58.7 56.1 56.4 55.1 55.1

66.)) * 56.5 56.6 58.5 60.2 62.4 60.1 59.5 57.5 57.5

68.00 * 60.3 60.1 61.5 b2.6 64.1 62.6 62.1 60.8 61.1

70.00 * 62.5 62.2 64.2 65.6 67.0 65.6 64.6 62.8 63.2

72.00 * 65.9 65.4 66.6 67.7 69.4 67.7 66.8 65.7 66.3

74.00 * 67.6 o7.0 69.2 70.0 71.4 70.1 69.2 67.2 67,9

76.33 70.4 69.6 71.5 71.8 73.0 71.9 71.4 69.8 70.5

78.00 * 72.2 11.3 72.8 73.2 74.8 73.3 72.8 71.4 72.2

80.00 * 74.1 13.1 74.7 74.8 76.0 74.9 74.7 73.1 74.1

~g~~~*~**)~~~~4**9468*4



TABLE B7 B22

ENCIRCLED ENERGY

Task 2.2 - Nominal + Mfg. Error - On Axis

CIRCLE *
------ PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

RAr US *

(I- *, CENTER (MICRONS):
CRCNS) * X= -10.13 IJ.13 3.3 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 * 0.1 0.1 0.0 0.2 0.1 0.2 0.1 0.0 0.1

10.00 * 0.5 0.3 0.2 0.5 0.4 0.4 0.3 0.3 0.4

15.00 * 1.2 1.0 1.0 1.0 0.9 1.0 1.0 1.0 1.0

20.00 * 2.3 2.2 2.2 1.7 1.5 1.8 2.2 2.3 2.2

25.00 *4.1 4.1 .4.1 3.3 2.9 3.2 4.0 4.3 4.1

30.00 * 7.0 7.2 6.8 5.7 5.2 5.7 7.0 7.6 7.3

35.30 * 11.1 12.0 10.8 9.3 9.4 9.3 11.6 12.6 11.8

40.00 * 16.2 17.4 16.2 15.0 14.9 14.9 17.6 18.6 17.2

45.00 * 22.2 23.4 23.1 23.4 24.2 23.2 24.6 25.1 23.5

50.00 * 30.1 31.0 31.0 31.6 32.3 31.4 32.6 33.1 31.6

55.00 * 39.2 39.8 40.3 40.9 42.1 40.6 42.0 41.6 40.5

6J.J * 47.2 47.7 48.9 49.6 51.5 49.4 50.5 49.2 48.5

65.00 * 55.2 55.2 57.2 58.7 60.9 58.5 58.3 56.2 56.2

70.00 * 62.5 62.2 64.2 65.6 67.0 65.6 64.6 62.8 63.2

75.00 * 69.2 68.5 70.4 71.0 72.3 71.0 70.4 68.7 69.4

80.00 * 74.1 73.1 74.7 74.8 76.0 74.9 74.7 73.1 74.1

85.00 * 77.6 76.5 78.0 78.2 78.9 78.3 78.2 76.6 77.7

90.00 * 80.3 79.4 80.4 80.8 81.0 80.8 80.6 79.6 80.5

95.00 * 82.6 82.1 82.5 82.8 82.9 82.8 82.6 82.2 82.7

100. ) * 84.3 d4.0 84.3 84.5 84.7 84.6 84.4 84.1 84.4

105.00 * 85.6 85.7 85.9 86.1 86.4 86.2 86.1 85.7 85.8

110.00 * 87.0 87.2 87.4 87.4 87.8 87.5 87.4 87.3 87.1

115.00 * 88.2 88.6 88.6 88.5 88.9 88.6 88.6 88.5 88.3

120.00 * 89.3 89.6 89.6 89.5 89.8 89.6 89.6 89.5 89.3

125.00 * 90.1 90.4 90.5 90.4 90.6 90.4 90.5 90.4 90.1

130.00 * 90.9 91.1 91.1 91.1 91.2 91.1 91.1 91.1 90.9

135.00 * 91.7 91.6 91.7 91.7 91.8 91.6 91.6 91.6 91.6

140.00 * 92.2 92.2 92.2 92.3 92.2 92.3 92.2 92.1 92.1

145.00 * 92.6 92.7 92.7 92.7 92.7 92.7 92.7 92.7 92.6

150.00 * 93.3 93.1 93.1 93.2 93.2 93.2 93.1 93.1 93.0

155.00 * 93.4 93.5 93.5 93.5 93.6 93.5 93.5 93.5 93.4

160.00 * 93.8 93.8 93.9 93.8 93.9 93.8 93.9 93.9 93.8

165.00 * 94.2 94.2 94.2 94.2 94.2 94.2 94.2 94.2 94.2

170.00 * 94.5 -44.5 94.5 94.5 94.5 94.5 94.5 94.4 94.5

175.00 * 94.8 94.8 94.8 94.8 94.7 94.8 94.8 94,7 94.8

180.00 * 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1

184.99 * 95.3 95.4 95.3 95.4 95.4 95.4 95.4 95.4 95.4

189.99 * 95.6 95.6 95.6 95.7 95.7 95.7 95.7 95.6 95.6

194.99 P 95.9 95.9 95.9 95.9 95.9 95.9 95.9 95.9 95.9

199.99 * 96.1 96.1 96.1 96.2 96.1 96.2 96.1 96.2 96.2

Q-210



-FIGURE 315
623

Mavefrout Nap-) Polarization

Task 2.2 - omual + Mfg. Error - On Axle

MAP IN UNITS OF 0.01 WAVES

100 93 86 81 7689 92 94 96 100
L_147-----...... 1L- T 98 90 84 74 72 67 83 87 88 90 94 102 112 121

113 105 96 88 81 75 70 65 59 74 78 80 83 87 95 104 112 It

109 102 94 85 78 72 68 64 59 53 61 67 70 74 79 86 94 100 104 108
S------ 4  9--- 90  82 74-61. 3 60- S 53 48 48 55 60 64 70 77 83 87. 90 93 97

93 90 85 78 69 62 56 54 52 51 48 42 36 43 SO 56 62 68 73 76 78 81 86 91

83 81 79 73 65 57 50 46 45 45 44 41 36 27 34 41 49 56 61 65 67 69 72 76 82 68
S --- 143 74--7---68- 62--53 44 38 36 37 38--38- 34 28 19- 26 -33---41 48 54- 57 59 61 64 68 74 -80 162

143 135 128 5 51L 42 33 28 27 29 32 31 27 21 12 18 25 32 38 43 47 50 53 56 60 140 152 161
144 136 128 120 43 33 23 18 18 21 24 23 19 12 5 10 15 20 25 30 35 40 44 48 126 139 151 161

.--. 147 137-127- 11-409--100- 15- 10 10 12 14 14 10 3 -1 1 4 7 11 17 23 30 102 113 126 139 151 162 170
163 149 137 126 115 106 99 91 82 1 2 3 3 0 -6 -10 -7 -6 -4 -1 4 84 93 102 113 125 138 151 163 172
164 152 138 124 113 104 98 92 84 76 71 -7 -8 -10 -14 -18 -17 -16 -15 74 81 89 96 134 114 124 136 149 162 173

- 168 155 140 125 113 144- 99 94 87 80 14 70 -18 -19 -22 -28 -26 -26 69 77 85 92 99 106. 113 121 133 147 161 474
171 157 142 127 115 107 102 96 90 83 77 71 63 53 -30 -39 48 60 70 78 85 92 99 104 110 118 130 145 160 173
173 160 145 130 118 11 104 99 92 65 78 70 63 48 -39 -30 53 63 71 77 83 90 96 102 107 115 127 142 157 171
174--161 147-433- 21- AL-106--99--92--8'--7- 69-26-26--28 -22 -19 -18--70 74 80 87 94 99 104 113 125 140 155 168

173 162 149 136-124 114 104 96 89 el 74 -15 -16 -17 -18 -14 -10 -8 -7 71 76 84 92 96 104 113 124 138 152 164
112 163 151 138 125 113 132 93 84 4 -1 -4 -6 -7 -10 -6 0 3 3 2 1 82 91 99 106 115 126 137 149 160
170 162 151 -139 126 113 102 30- 23 17 It 7 4 1 I -- 3 10 14 14 12 10 10 15 100 10 118 121 137 147 156

161 151 139 126 48 44 40 35 30 25 20 15 10 5 12 19 23 24 21 18 18 23 33 43 120 128 136 144
161 152 143 63 56 53 50 47 43 38 32 25 18 12 21 27 31. 32 29 27 28 33 42 51 58 128 135 143

-- _162 83--4-- 68-64-61--59 -57--54 -48 41-33- 26 19 28 34 38 38 37 36 38 44 53 62 68 71 74 143
88 82 76 72 69 67 65 61 56 49 41 34 27 36 41 44 45 45 46 50 57 65 73- 79 81 83

91 86 81 78 76 73 68 62 56 50 43 36 42 46 51 52 54 56 62 69 78 85 90 93

S7 93 90 87 83 77 10 64 60 55 48 48 53 57 60 63 67 74 82 90 97 102

S108 04 100 94 86 7 74 70O 67 61 S3 S9 64 68 72 78 85 94 102 109

118 112 104 95 61 83 80 78 74 59 65 TO 75 81 88 96 105 113

-121--I1-1 2--54- 9--8-07--83--6/7 72 78 84-- 90 98 107- 115

ICC 96 94 92 89 76 81 86 93 100
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FIGURE B16

Wavefront Plot-Q Polarization

Task 2.2 - Nominal + Mfg. Error - On Axis
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W vefrot Hap-P Polariationl

Task- .2 - NolNjii + Hfg. rror - on Ais 2

A. P IN UNITS OF U.Ji WAVES

c .--.- .-------.-. - 2C8 201 195 190 185 48 51 52 .54 58

224 215 207 199 192 186 181 175 42 45 47 49 53 60 70 80

221 213 20S 197 190 184 179 174 168 32 37 39 41 46 54 62 71 77

S --------- 2-210 202 194 186 1830 176 172 168 162 -20 25 29 32 38 45 52 58 63 66

211 206 199 190 162 176 171 168 166 162 156 6 13 18 23 29 35 41 45 49 52 55

201 195 194 186 178 170 165 162 161 159 156 151 -4 2 8 14 21 27 32 35 37 40 44 49

1i$ 197--..-19782- 174--165. 158 154 153-154 5I3 150 144 -14 -7 0 - 7 14 20 24 26 28 31 35 41 47

I 209 8 2 180 176 170 162 153 147 145 146 147 146 143 137 -22 -15 -7 .0 7 12 16 18 20 22 26 32 39 78

209 201 194 167 160 150 142 136 136 138 140 139 135 129 -29 -23 -16 -9 -2 2 6 9 11 14 18 56 68. 77

-- 21J -22--94. -86--151- 141 132 127 127 130 132 132 127- 121 -36 -31 -26 -21 -15 -10- -5 -1 3 6 42 55 67 77 -

222 213 203 193 184 175 166 124 118 118 121 123 122 118 111 -43 -39 -37 -33 -29 -24 -17 -11 18 29 42 55 67 78 86

226 215 203 192 181 172 165 157 148 109 110 112 111 108 102 -51 -49 -47 -46 -42 -36 0 9 18 29 41 54 .67 79 88

;---------233 218 204. 190-179 1-.70 164 158 150.142 131 100-t10- 97--93 -40 -58--58 -57---9 -2 5 12- 20-- 30 40 52 65 -78-89.

234 221 206 191 179 170 165 160 153 146 140 136 93 88 85 -70 -68 -67 -15 -6 1 8 15 22 29 37 49 63 77. 90

237 223 208 193 181 173 168 .162 156 149 143 137 129 119 77-80 -35 -23 -13 -5 1 8 15 20 26 34 46 60 76 89

-239-226 210- 196 184--176-170-165-158 151.-144 136-126 114----9--- 0-- 20-.-12---6- 0------12 --18-23 31 43 - 58-73- 87-- -.

240 227 213 199 187 179 172 165 158 151 143 134 -56 -56 -56 97 100 101 -13 -9 -3 3 10 15 20 29 41 56 71 84

239 228 215 202 190 180 170 162 155 147 140 -45 -46 -47 -48 105 109 112 112 -12 -7 0 8 14 20 29 40 54 68 ,80

'---238 .229 217-204 191-719-168 159-150 -25 -31 -34 -36 -37--40 114 120 123 124 122 121- -1 7- 15 --22 31 42 53 65 76

236 228 217 235 192 L79 168 0 -6 -12 -18 -22 -25 -28 -31 123 130 134 135 132 130 130 135 16 25 34 43 53 63 72

227 217 205 192 18 14 10 5 0 -4 -9 -14 -19 -24 132 139 143 144 142 139 138 144 153 163 36 44 52 60

------- 227-219-06-0--6--2-----20-17--13---4---2---4 -1 -- 17-141 147-151-152-150 147 148-153-162-171- 178 44 51 59

228 50 44 38 34 31 29 27 24 18 11 3 -3 -10 149 154 158 159 157 156 158 165 173 182 188 191 194 59

58 52 46 42 39 37 35 32 26 19 11 4 -2 156 161 165 166 165 166 170.177 186 194 199 201 2J3

61 56 51 48 46 43 38 32 26 20 13 6 162 168 171 173 174 176 182 190 198 206 211 213

O 67 63 60 57 53 47 40 34 30 25 18 168 174 178 180 183 187 194 202 210 218 222

N 78 74 7t 64 56 49 44 4.) 37 31 174 179 184 188 192 198 206 214 222 229

a -- 48--82---7--65-~ 5--53--50-49--44-180 185 191 --196-201 208 216 225 233- --

i 91 82 72 64 60 58 57 53 187 192 198 204 210 218 227'236

73 66 64 62 59 196 201 206 213 220
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FIGURE B18

Wavefront Plot-P Polarization

Task 2.2 - Nominal + Mfg. Error - On Axis
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FIGU II 19

lak .2- Ih nl + Wi . hror - O Axis

- ------ PAINTER MAP OF POINT SPREAD FUNCTION

(CNE SPACE REPRESENTS 8.04 PICRONS)
. - ---- --- 0RNALIZED SO LARGEST VALUE a 0.0181 i 0

TOTAL ENERGY a 0.24610000+01
NAP REPRESENTS .2363430D01 OR 93.7035 PERCENT OF TOTAL ENERGY

S 0 0 1 0 1 1 01 1 22 11 0 1 0 0 1 2 1 1 1 1 0 0 1 1 1S1 1 J 0 1 1 1 1 1 0 1 1 3 3 1 0 0 1 3 4 1 1 1 1 1 1 0 0 1 I 1 1
"- 0 I 1--0 0 0- 1 --I 1 1 0 0 i 1 2 3 2 2 2 L 2 3 3 2 1 2 1 1 0 1 0 1 0" 0 0 0 0 1 1 1 2 2 1 1 0 1 2 3 4 3 1 32 22 1 1 1 1 00 0 0 1 1 0 1 1 2 4 4 3 3 2 2 4 4 4 4 2 1 2 3 3 2 I 1 1 1 2 1 1 0 0 00- - -0- 1---1- --O-- .-.- 2 -.6 6 6 5 3 3 6 9 11 8 4 3 2 3 3 2 2 0 0 1 I 1 00 0UJO I 1 1 1 1 2 5 8 7 9 8 4 4 4 10 16 9 5 7 .4 4 2 1 1 2 1 1 1 1 0 0S 1 0 11 1 2 2 5 d 8 10 12 9 8 6 9132 1 04 9 4 3 02 2 .2 1 1 1 1 0 0 0S --1 - I- 1 1 -1---3--4 -6 -9 12 9 10 15 15 16 16 16 20 26 32 27 14 8 3 1 3 2 1 1 U 0 I 1 1

0 0 01 1 2 3 23 7 ? 11 23 28 32 38 37 39 45 4178 45 3 1 1 6  6 3 4 2 2 1 0 0 1 2 1
0 0 0 1 3 4 3 2 1 1 6 20 27 34 56 58 47 55 647 61 70 54 39 25 13 3. 1 2 2 01 0 1 1-- --1.- 2-3 5---5-- 3 2 9 23 31.52 74 59 54 726977 94 SS 35 3 21 10 5 3 2 1 I 2 2 2 1
1 2 2 1 2 5 7 6 4 4 0 20 40 64 67 60 81100 79 64 81 76 48 35 22 10 641 1 1 2 2 2 1I 1 1 2 1 2 4 4 4 4 10 15 26 40 47 56 60 59 56 48 53 47 34 39 26 12 11 5 6 4 4 4 1 1-S -- 0--2-- 3-3-- 1--4. 1 2 IS 18 22 33 3821 S 282 25 29 364531 23 21 6 7 8 7 4 1 2 11 1 2 3 5 3 5 9 15 21 17 17 12 18 22 8 6 15 17 6 18 38 35 27 27 24 IZ 9 8 7 6 3 3 1I 1 4 5 8 6 6 9 24 33 18 23 16 15 26 14 3 4 16 14 39 51 28 29 25 18 14 9 7 7 7 5 3 1&--2 --- -- ---- 4---9-11J-24 36 21 42 34 1) 20 17 1L 14 14 15 45 *4e 25 36 24 11 9 6 8 6 6 3 2 21 3 4 6 S 7 e 13 18 24 42 40 43 29 4 7 2 4 16 17 8 It 20 25 43 25 10 4 3 T 5 4 1 t 11 2 3 5 4 5 1 13 27 25 31 31 23 14 7 15 16 8 z12 15 8 5 3 12 25 17 14 6 t 3 1 2 1 0 0r 0---- 1--.2-- - -- 1 3 22 15 11 20 22 37 39 31 27 19 21 30 33 2611 S 4 10 7 2 1 2 1 1 00 1 2 4 3 2 7 5 6 3 12 38 54 75 81 66 57 59 66 69 63 40 31 21 13 23 53 11; 2 1 .2 1 1 3 3 2 6 23 52 76 91 89 79 85106 95 78 69 60 43 26 13 5 2 1 3 5 3 2 1. 0 11--- 2 3 1 0 0- 1 4 8 15 27 45 72 96100 84 74 13 70 77 83 66 40 19 8 6 6 3 L 1 2 3 2 1 11 1 2 1 1 1 3 4 7 1 16 27 46 72 93 85 68 54 53 68 68 46 27 12 3 3 5 4 2 2 I 1 1 0 1-t 1 0 0 0 2 4 4 3 2 3 13 27 40 46 46 43 39 34 33 30 25 20 10 6 7 6 5 5 4 1 0 0 0 1S1--- 1 1--I 1 2-3 3 2 1 3 8 15 23 25 23 20 16 16 17 17 16 13 12 13 12 9 7 6 4 1 1 1 0 1S3 3 3 1 1 1 1 1 2 2 5 7 6 9 13 16 15 13 12 1 10 8 512 13 LO 8 6 4 2 1 1 0 0 10 1 0 0 1 1 1 1 1 2 4 5 4 4 5 5 10 16 11 4 4 5 810 9 7 4 2 1 1 1 1 0 0 0... O 0 0 1 1 2 2 1 - 1 2 3 2 2 3 3 7 11 9 5 3 2 4 S 5 4 1 '3 1 1 1 1 3 00 0 0 1 2 2 2 2 1 1 1 1. 1 2 2 3 4 4 5 4 2 2 2 2 3 2 2 1 1 1 1 1 1 1 00 0 1- 1 1 1 2 2 2 1 1 1 2 3 2 3 4 4 3 2 1 1 1 1 2 2 2 1 1 1 1 1 1 1 00 ----- 1-0 .) --- 1-2 --2 1 2 3 2 1 1 2 2 2 2 2 1 1 1 1 1 1 1 1 0 0 0 1 1 11 1 1 2 2 L I I 1 0 1 1 12 22 0 011 0 0 1 1 0 0 1 1 1

ul '-------- - ___



FIGURE B20 B28

Intensity Distriubtion - Central 129 Microradians

Task 2.2 - Nominal + Mfg. Error - On Axis
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TABLE B8 B30

ENCIRCLED ENERGY

Task 2.2 - Nominal + Mfg. Error -150 Of f Axis

C IP CLF
*- PEPCFNT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

P A1 I US -

0(I- * CENTEP (MICRONS):
CO *S) * X= -10.13 10.13 0.0 10.13 . 0.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 * 0.0 0.0 0.00 0.0 0.0 0.0 0.0 0.0 0.0
4.00 O0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1
6.00 0.1 0.1 0.1 01 0.2 0.3 0.2 0.1 0.1 0.1
q.00 * 0.3 0.4 0.2 0.4 0.3 0.3 0.2 0.5 0.5
10.00 * 0.5 0.6 0.2 0.5 0.5 0.5 0.3 0.7 0.7
12.00 * 1.2 1.3 0.4 1.0 0.5 1.0 0.5 1.5 1.5
14.00 * 1.? 1.3 0.8 1.5 '0.7 1.5 1.1 1.5 1.5
16.00 * 2.1 2.3 1.1 2.1 1.0 2.1 1.4 2.7 2.5
19.00 * 2.6 2.7 1.7 2.7 1.9 2.7 2.2 3.2 3.0
20.00 * 3.4 3.:6 2.4 3.5 1.9 3.5 2.9 4.2 4.0
22.00 * 3.9 4.0 3,6 4.4 3.5 4.4 4.2 4.8 4.5
24.00 - 5.0 5.1 4.1 5.0 4.5 4.9 4.8 6.1 5.8
26.00 * 5.7 5.8 5,7 6.2 6.5 6.1 6.5 6.9 6;6
29.00 * 7.3 7.3 7.3 7.7 7.2 7.6 8.2 8.6 8.3
30.00 * 9.6 8.7 8.8 9.1 9.4 8.9 9.8 10.0 9.7
32.00 * 11.2 11.2 10.0 10.7 10.8 10.5 11.1 12.5 12.3
34.00 * 11.8 11.8 12.1 12.9 12.2 12.6 13.4 13.L 12.9
36.00 * 14.9 14.8 13.8 15.1 14.6 14.9 15.1 16.0 15.9
39.00 * 16.7 16.6 15.9 17.2 16.9 17.0 17.2 17.9 17.7
40.00 * 19.5 19.4 18.2 19.9 18.5 19.7 19.6 20.7 20.4
42.00 * 21.0 20.9 21.3 22.8 21.4 22.7 22.7 22.3 22.0
44.00 * 24.1 24.1 22.9 24.4 24.2 24.3 24.5 25.5 25.2
46.00 * 26.6 26.5 26.8 27.7 28.1 27.6 28,4 28.4 28.1
48.00 * 29.2 29.2 29.8 30.8 29.7 30.7 31.9 31.2 30.8
50.00 * 32.2 32.1 32.6 33.2 34.0 33.0 34.4 34.5 34.2
52.00 * 35.2 35.2 35.3 36.1 37.3 35.9 37.7 37.8 37.4
54.00 * 37.2 37.1 38.8 39.4 40.6 39.1 41.1 39.8 39.6
56.00 * 40.7 40.6 42.2 43.3 44.1 43.0 44.9 43.3 43.1
58.00 * 43.8 43.7 44.6 45.8 47.6 45.5 47,1 46.5 46.4
60.00 46.46.8 46.7 48,0 49.,5 50.8 49.3- 50,8 49.2 49,3
62.00 * 49.3 49.1 51.3 52.7 53.6 52.6 53.8 51.6 51.8
64.00 * 53.4 53.1 53.5 55.1 56.7 55.1 56.4 55.1 55.6
66.00 * 56.1 55.9 57.3 58.4 60.0 58.6 59.7 57.8 58.3
68.00 * 5Q.0 58.7 60.0 61.0 61.5 61.3 62,1 60.4 61.0
70.00 * 61.7 61.4 63.0 63.5 64.8 63.9 64.7 62.8 63.5
72.00 * 64.5 64.3 65.2 65.6 67.8 66.0 66.8 65.3 66.0
74.00 * 66.1 65.9 68.2 68.3 70.2 68.7 69.3 67.0 67.7
76.00 * 68.9 68.8 70.7 70.5 72.4 71.0 71.3 69.5 70.0
78.00 * 71.0 71.0 72.2 72.1 74.5 72.5 72.9 71.4 71.9
80.00 * 72.8 72.8 74.5 74.4 76.3 74.6 74.8 73.1 73.6

*********Q-18*************************************************************

Q-218



TABLE B9 B31

E NC I R C LE E N E R GY

t*.******tt*** Task 2.2 - Nominal + Mfg. Error -15* Off Axis
CIRCLE * .

-* PFRCENT ENER.GY WITHIN CIRCLE CENTERED AT INDICATED COORDINATESPAfJUS----------- ------ ------ --------------------- -----------

(0 - * CENTER (MICRONS):
CDo'I) * X= -10,13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 * 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1
10.00 * 0.5 0.6 0.2 0.5 0.5 0.5 0.3 0.7 0.7
15.00 6 1.7 1.9 0.9 1.8 1.0 1.9 1.2 2.2 2.1
20.00 * 3.4 3.6 2.4 3.5 1.9 3.5 2.9 4.2 4.0
25.00 * 5.4 5.5 5.5 5.9 5.1 5.9 6.3 6.6 6.3
30.00 * 8.6 8.7 8.8 9.1 9.4 8.9 9.8 10.0 9.7
35.00 * 13.7 13.7 12.6 13.6 13.9 13.4 13.7 14.8 14.6
40.00 * 19.5 19.4 18.2 19.9 18.5 19.7 19.6 20.7 20.4
45.00 * 25.3 25.2 25.5 26.4 25.7 26.3 26.9 26.8 26.6
50.00 * 32.2 32.1 32.6 33.2 34.0 33.0 34.4 34.5 34.2
55.00 * 39.5 39.4 40.1 41.0 43.3 40.8 42.6 42.0 41.8
60.00 * 46.8 46.7 48.0 49.5 50.8 49.3 50.8 49.2 49.3
65.00 * 54.4 54.2 56.0 57.3 58.1 57.3 58.5 56.2 56.7
0.00 * 61.7 61.4 63.0 63.5 64.8 63.9 64.7 62.8 63.5

75.00 * 67.9 67.8 69.1 69.2 71.5 69.7 70.2 68.5 69.1
80.00 * 72.8 72.8 74.5 74.4 76.3 74.6 74.8 73.1 73.6
q5. 0 0 * 76.8 76.9 78.7 78.6 79.8 78.6 78.8 77.1 77.3
90.00 * 80.3 80.3 81.3 81.3 82.3 81.3 81.4 80.4 80.5
95.00 * 82.8 82.9 83.3 83.3 83.9 83.3 83.4 82.9 82.8

100.00 * 84.5 84.6 84.9 84.9 85.1 84.9 84.8 84.6 84.5
105.00 * 85.8 85.9 86.1 86.1 86.2 86.1 86.0 85.9 85.7
110.00 * 86.9 87.0 87.1 87.1 87.2 87.1 87.1 87.0 86,9
115.00 * 87.9 88.0 88.0 88.0 88.2 88.1 88.1 88.0 88.0
120.00 88.8 88.9 88.9 -88.9 89.1 89.0 89.0 88.9 88.9
125.00 * 896 89.6 89.7 89.7 90.0 89.8 89.8 89.6 89.6
130.00 9.3 90.3 90.4 90.5 90.6 90.5 90.4 90.3 90.3
135.00 * 90.9 90.9 90.9 91.0 91.1 91.0 91.1 91.0 91.0
140.00 * 91.4 91.4 91.4 91.5 91.5 91.5 91.6 91.5 91.5
145.00 * 91.8 91.8 91.8 91.9 91.9 91.9 92.0 91.9 91.9
150.00 * 92.3 92.2 92.3 92.4 92.3 92.3 92.4 92.3 92.3
155.00 * 92.7 92.7 92.7 92.7 92.7 92.7 92.7 92.7 92.7
160.00 * 93.1 93.1 93.1 93.1 93.1 93.1 93.0 93.1 93.1
165.00 * 93.5 93.5 93.6 93.5 93.5 93.5 93.5 93.4 93.4
170.00 * 93.8 93.8 93.9 93.9 93.9 93.9 93.8 93.8 93.8
175.00 * 94.2 94.2 94.2 94.2 94.3 94.2 94.2 94.1 94.2
180.00 * 94.5 94.5 94.5 94.6 94.6 94.6 94.6 94.5 94.5
184.99 * 94.8 94.8 94.7 94.8 94.8 94.8 94.8 94.9 94.9
189.99 * 95.1 95.1 95.1 95.1 95.2 95.1 95.2 95.1 95.2
194.99 * 95.3 95.3 95.4 95.4 95.4 95.4 95.4 95.4 95.4
199.99 * 95.6 95.7 95.7 95.6 95.7 95.7 95.7 95.7 95.6

**************-21****************9

0-219



ICU0 322

davefront Map" Polariatiou
.. Task 2.2 - Noinml + Hfg. Irror -15' Off Axis

.'NMAP IN UNITS OF 0.01 WAVES

174 166 172 177

210 199 187 176 16? 159 165 171 176 182 189 195

1 220 212 202 192 181 170 161 154 160 166 172 178 185 191 198 204

215 209 202 193 163 173 163 154 148 153 159 166 172 179 186 193 200 207

-q - -- 20t-206-205 198 191 183 174 164 155 147 141 146 152 159 165 172 179 186 193 2CO 207 214
197 196 194 191 187 181 174 165 156 148 140 134 t39 144 151 157 164 171 177 184 191 199 206 213
187 185 184 182 178 172 165 156 149 141 133 127 131 137 143 149 155 162 168 175 182 190 197 205

i179-1?2-IeS-?6 174 170 16 16159 151 143 135 128 121 124 130 135 141 147 153 160 167 174 181 173 183 193
189 182 176 169 162 154 163 158 152 145 138 130 123 116 118 123 120 133 139 145 152 158 151 162 172.182 192 201
192 186 179 172 165 156 148 130 129 140 132 125 118 110 112 116 121 126 131 120 131 142 152 163 173 182 191 199

.201 -194 188 182 174 166 158 148 139 129 119 110 119 112 104 105 109 113 103 113 123 133 144 155 165 174 183 191 198 206L 203 146 190 183 175 167 IS? 147 137 127 117 107 98 69 98 98 88 97 106 116 126 136 1416 157 175 183 190 197 204.
205 198 191 183 115 166 156 14S 135 124 14 104 95 105 101 101 108 100 109 118 128 138 14e 158 167 175 182 189 196 202

S 199 191 1314 164 154 174 164 154 143 132 122 111 122 17. 112 108 107 114 12 1219 120 129 139 148 157 166 174 181 187 193
200 191 162 173 162 152 141 130 141 135 129 124 119 114 113 120 127 135 142 149 138 147 155 164 171 178 184 191

193 183 17? 182 169 162 155 149 142 137 131 126 121 118 125 132 140 148 155 161 166 170 160 167 174 181
-194 184 192 185 178 171 164 157 151 144 139 133 128 124 130 138 146 154 161 168 173 177 L79 181 171 178

208 201 194 186 179 173 166 159 153 146 140 135 130 136 144 152 161 169 176 162 186 188 190 191

210 202 195 188 181 174 168 161 154 146 142 137 143 151 160 169 178 185 192 196 195 201

- 210 203 196 1R9 182 175 169 162 156 149 144 150 159 168 178 187 196 2C3 208 212

N i . 209 202 195 189 182 175 169 162 156 151 157 166 176 18- 191 207 214 220

199 193 186 100 174 168 162 156 164 173 184 195 206 216

190 184 179 173 168 162 169 119 190 202



•'J'0 'J L U0 25.4L r4 4..b PLOT NUMBER 2
QF O POLARI RVERAGE AVERROE GUARTER

NNE RMS 0.28 PK-PK 1.33 FRED WAVEFRONT

FIGURE B23 B33

Mavefront Plot-Q Polarization

Task 2.2 - Nominal + Mfg. Error -15" Off Axis

TOP

.-57

Q-221



-vetfront lhp-P Polariuation I

Task 2.2 - Nosinel + Mrs. Irror -15, Off Axte

MAP IN UNITS OF 0.01 WAVES

143 135 -7 -2

180 168 157 146 136 128 -14 -9 -3 2 8 14

190 182 172 161 ISO 139 130 123 -20 -14 -8 -2 4 II 17 24

184 179 171 162 152 142 132 124 117 -26 -20 -14 -7 0 5 12 19 26

--- I 175 72 167 167 161 152 143 134 125 117 110 -33 -27 -21 -14 -8 -1 5 12 19 26 34

.1J 167 165 163 161 156 150 143 135 126 117 109 103 -41 -35 -29 -23 -16 -9 -2 4 11 18 25 33
156 155 153 151 147 142 135 127 119 110 103 96 -48 -43 -3-31 -24 -18 -18 -11 -4 2 9 16 24

.,;_ 195-189-1L2 146 143 139 134 128 121 113 105 97 91 -55 -50 -44 -39 -33 -26 -20 -13 -6 0 40 50 60
205 199 192 10! t7e 17C 133 128 122 115 107 100 92 85 -62 -57 -52 -46 -41 -35 -28 -21 18 2S 39 49 59 68
208 202 196 1eq 181 173 164 155 145 109 102 94 87 80 -68 -64 -59 -54 -48 -12 -1 9 15 30 40 49 58 66

-i --- 218-211 205- 19 191 183- 174 165 155 145 135 126 88 61 74 -75 -71 -66 -29 -19 -9 0 11 22 32 41 50 58 65- 73t . 220 213 206 199 192 183 174 164 154 144 134 124 115 106 67 -82 -44 -35 -26 -16 -6 3 13 24 33 42 50 57 64 71
221 214 7C7 199 191 182 172 162 151 141 131 121 112 -65 -69 80 87 -32 -23 -14 -4 5 15 25 34 42 49 56 63 69

215 207 199 190 I1C 170 159 149 138 126 -49 -54 -58 -62 86 93 101 108 -12 -3 6 15 24 33 41 48 54 60
216 208 199 189 179 168 157 146 -30 -36 -41 -46 -51 -56 91 99 106 114 121 128 5 14 22 31 38 45 51 58

209 199 189 LT7 -L -8 -15 -22 -28 -34 -39 -44 -49 97 104 111 119 127 134 140 145 149 27 34 41 48
211 200---21 14 6 0 -7 -13 -20 -26 -32 -37 -43 102 109 116 125 t33 140 147 152 156 1t8 160 38 45

37 30 22 15 8 1 -5 -11 -18 -24 -30 -36 109 115 123 131 140 140 155 I&C 1(4 167 169 170
38 31 24 17 10 3 -3 -10 -16 -22 -28 116 122 130 138 148 156 164 170 115 17? 180

-. ... -39- 32 25- 18 11 4 -2 - -iS -21 123 129 137 147 157 166 175 182 1e? 191

) 38 31 24 17 11 4 -2 -8 -14 129 136 145 155 166 176 15 153 199

tJ 28 22 15 9 3 -2 -8 135 142 152 162 174 185 195

S --- .-------- - ----- -19 13 8 2 -2 140 148 158 169- 181



-, '1~i4J UJ5bbm.JU /4. '_ PLOT NUMBER 4
.D0 P POLARI AVERAGEVERGE AVERAGE QURRTER

NONE RMS 0.83 PK-PK 3.04 FRED WAVEFRONT

B35
FIGUME B25

Wavefront Plot-P Polarization

Task 2.2 - Nominal + Mfg. Error -15" Off Axis

TOP

03

- 223



IGUB 326

Task 2.2 - Nomiual *+ N. ftrw -35 0M Ate

.. . PINTER MAP OF PCINT SPREAD PUNCTION

lONE SPACE REPRESENTS 8.04 MICRONSI
NORMALIZED SO LARGEST VALUE a 0.0156 * 100

TOTAL FNERGY O.1 OO70400001
MAP REPRESENTS 0.17374430.01 OR 92.891S PERCENT OF TOTAL ENERGY

,I

0 1 111 I I I 0 1 1 1 0 0 0 0 1 0 1 0 1 0 0 1 1 0 1 1 1 a 0 0 1

,- 0 0--0 I I 1 I 0 2 2 I 1 1 0 0 1 2 0 2 4 3 1 0 1 1 1 1 1 1 0 0 0 0
0 0 0 0 0 0 1 2 2 2 2 2 1 0 1 3 3 2 3 3 1 0 1 1 1 1 1 1 1 0 0 0 0 0
0 0 0 1 1 0 I 2 2 3 2 0 1 1 4 4 3 2 3 1 0. 1 2 1 2 1 0 0 0 1 0 0
0 0 1 1-- I-1 -- 2 2 4 3 2 2 3 3 3 5 4 .2 1 1 2 2 2 1 1 1 0 1 0 0
0.0 1 1 2 2 3 4 4 3 2 3 5 2 2 4 3 2 4 S 2 1 4 4 2 2 3 3 21 1 0 1 1 1
0 0 1 0 1 2 3 3 3 3 4 7 ? 4 6 7 4 4 6 9 9 4 & 7 S 3 2 3 2 1 1 0 0 1 0

- 0 1 1 1 1 1 - 1 2 5 8 12 12 13 IS 10 6 6 6 11 16 14 14 13 8 4 2 1 2 1 1 I1 0 0
1 1 1 1 I 2 2 3 7 12 17 20 24 21 11 8 10 8 11 19 24 26 21 11 6 3 1 1 1 1 1 1 1 1
2 I 0 1 1 2 5 5 4 9 18 23 27 31 22 11 11 12 13 16 21 1? 31 2? 17 6 2 1 1 2 1 1 1 1 1
2 2 1 1 2 5 - 8 8 10 20 29 31 38 41 28 18 14 8 15 26 30 36 34 32 28 12 4 3 3 4 3 2 2 2 2
2 2 2 3 4 7 9 12 21 34 37 38 54 57 41 31 19 6 12 24 39 58 52 41 39 24 t1 7 4 5 6 5 3 2 2
1 1 2 3 4 5 6 13 25 34 33 43 66 62 45 39 22 8 13 23 42 72 69 47 40 29 15 8 3 3 4 4 2 1 1
1- 1 1-2--2 -2-3- 9 18 25 28 49 66 47 40 38 1 6 16 34 46 62 67 47 33 24 13 6 1 1 2 2 1 0 1
1 1 0 1 2 2 4 6 11 20 31 52 54 31 41 36 5 1 12 41 52 43 52 49 32 21 12 5 L 1 .1 1 l I
1 0 0 1 2 3 3 4 8 18 27 37 30 20 44 32 S 11 S 32 48 25 33 42 30 22 13 5 1 1 1 1 1 0 0-.. 0 1 1 I 1---I- 4 8 13 13 14 11 15 40 24 7 20 6 23 39 12 14 20 16 18 14 7 2 0 1 1 1 0 0
0 1 L 2 1 0 2 7 8 8 6 1'0 20 29 46 32 9 11 10 33 40 2O 1 10. 4 11 12 10 5 2 1 1 1 1 0
0 i 1 2 1 1 3 7 5 4 9 26 55 63 63 52 18 0 16 49 52 49 52 25 5 4 6 9 8 4 1 1 1 1

- 0 I I--0 1-2-4- 2 5 21 48 86 90 66 50 24 5 23 49 56 76 83 46 16 5 1 4 5 3 2 1 1 1 0I 1 1 1 1 2 2 3 5 18 45 72100 95 54 26 14 10'21 35 53 84 89 60 39 22 7 3 3 3 2 2 2 1 0
1 I 1 2 2 2 3 5 11 29 64 86 91 79 47 19 7 7 IS 27 48 73 79 72 64 40 17 .7 3 2 2 2 2 1 01- I I I I 1 2 ? 4 9 24 53 70 61 48 40 29 16 10 15 26 41 52 60 66 59 36 18 It 6 2 1 1 1 1 0
0 1 1 1 1 1 1 2 5 10 24 36 33 23 24 27 21 15 S1 22 28 32 38 40 30 16 12 11 6 2 1 1 0 1 0
0 1 1 1 1 1 1 1 1 3 6 14 20 17 13 14 15 13 10 13 17 20 21 15 8 5 5 6 4 2 1 0 0 1 0
0 0 0 0 1 1 2 1 0 2 4 8 14 16 13 10 9 7 5 8 11 13 12 6 3 2 1 1 1 0 1 0 0 0 0
0 0 0 0 1 1 2 3 3 3 4 6 6 9 12 11 6 3 4 T 7 6 6 4 3 2 1 2 1 0 0 0 0 0 0
0 0 0 0 1 1 2 7 5 4 4 3 2 810 2 4 5 3 3 21 1 0 0 0 00 0 0 0 1 1 1 3 6 5 2 2 2 1 3 7 5 3 3 3 1 1 1 2 4 6 6 4 2 2 1 0 0 0 0
0 0 0 0 0 1 1 1 2 2 1 0 1 0 2 5 5 3 2 2 1 1 1 2 4 4 3 2 1 2 2 1 0 0 0
0 0 0 11 0 0 0 0 0 0 0 0 1 2 3 3 1 2 2 1 0 1 2 2 2 1 0 0 1 1 1 0 0 0
0 0 0 1- 1--1 0 0 0 0 0 0 1 3 3 1 1 2 2 1 0 1 1 1 1 1 0 0 1 1 1 0 0 0
0 0 0 1 2 2 1 1 10 0 1 1 2 1 0 1 I I 1 0 0 I L L 2 2 1 1 0 0 0
0 1 0 0 0 1 2 1 0 1 1 1 1 1 1 0 0 0 0 1 2 3 2 1 1 0 0 0

10
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10
NONE RMS 2.21 PK-PK' 10.16 FREO WAVEFRONT

B37
FIGURE B27

Intensity Distriubtion - Central 129 Microradians
Task 2.2 - Nominal + Mfg. Error -15* Off Axis

T @P

1.07 2.

3.11
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1.07 1.0
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Q-225
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TABLE B10
B39

ENC I RC L E C ENER GY

Task 2.3B - Nominal + Mfg. Error + First Temperature On Axis

CIRCLE
* PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORdJINATES

RADIUS

(MI- * CENTER (PICRUNS):
CRCNS) * X= -10.13 1J.13 J.) -10.13 0.0 10.13 .0 -10.13 10.13

* Y= -10.13 -13.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 * 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4.00 * 0.1 0.1 0.0 0.1 0.0 0.1 0.0 0.0 0.1

6.00 u 0.1 0.1 0.1 0.2 0.3 0.2 0.1 0.0 0.1

2.30 3.3 J.2 J.2 0.4 U.3 0.3 0.2 3.2 3.4

13.35 * 0.5 3.3 0.2 0.5 0.5 0.5 0.3 0.3 0.5

12.00 * 0.9 0.7 0.5 0.7 0.5 0.7 0.6 0.7 0.8

14.3C0 J.9 0.7 0.8 0.9 0.8 0.9 0.9 0.7 0.8

16.00 * 1.5 1.3 1.1 1.2 1.0 1.2 1.2 '1.2 1.3

18.00 * 1.8 1.5 1.5 1.4 1.6 1.5 1.5 1.5 1.6

20.00 * 2.3 2.2 2.2 1.9 1.6 1.9 2.1 2.2 2.2

22.00 * 2.6 2.5 2.8 2.3 2.3 2.3 2.6 2.5 2.5

24.30 * 3.6 3.6 3,4 2.8 2.7 2.9 3.3 3.7 3.6

26.00 * 4.2 4.1 4.2 3.5 3.5 3.5 4.0 4.3 4.2

28.00 * 5.8 5.9 5.6 4.6 3.8 4.6 5.6 6.1 5.9

30.00 4 6.7 6.9 6.5 5.6 5.1 5.6 6.6 7.2 7.0

32.00 * 8.9 9.3 8.0 6.7 5.8 6.7 8.2 9.6 9.2

34.00 * 9.4 9.9 9.5 8.6 7.7 8.5 10.0 10*.2 9.8

36.00 * 11.8 12.6 11.3 10.0 9.3 9.9 12.1 13.1 12.3

38.00 * 13.1 13.9 13.1 12.2 12.4 12.2 14.1 14.6 13.8

4.3J * 15.6 16.6 15.4 14.2 13.9 14.1 16.6 17.6 16.4

42.30 * 16.8 17.8 18.2 17.4 18.1 17.3 19.3 18.9 17.7

44.00 * 20.0 21.0 20.5 19.4 20.1 19.2 21.8 22.5 21.2

46.30 J 22.4 23.3 23.5 23.5 24.6 23.3 24.9 25.0 23.7

48.00 * 25.9 26.8 27.4 27.0 26.0 26.7 28.7 28.7 27.3

5j.JJ 29. 29.7 29.7 30.1 30.7 29.9 31.3 31.7 30.4

52.00 * 33.0 33.7 33.5 33.6 33.3 33.4 35.0 35.7 34.4

54.00 $ 35.2 35.9 36.4 37.5 38.1 37.2 38.3 37.9 36.6

56.00 * 39.4 40.0 40.9 41.4 41.2 41.1 42.7 41.8 40.7

58.00 * 42.6 43.1 43.7 44.4 46.3 44.2 45.6 44.9 43.8

60.00 * 46.0 46.6 47.6 48.2 50.0 48.0 49.4 48.2 47.4

62.00 $ 48.6 49.0 51.0 52.3 54.2 52.1 52.7 50.4 49.7

64.00 * 52.9 53.2 54.0 55.1 57.5 54.9 55.5 54.4 54.1

66.J0 * 55.5 55.8 57.6 59.3 61.4 59.2 58.7 56.8 56.6

68.00 * 59.4 j9.4 60.7 61.8 63.3 61.8 61.5 60.3 60.3

70.00 * 61.7 61.7 63.6 65.0 66.5 65.3 64.1 62.3 62.5

72.00 * 65.2 65.0 66.1 67.3 69.1 67.3 66.5 65.5 65.8

74.00 * 67.1 36.7 68.9 69.8 71.4 69.9 69.0 67.1 67.5

76.33 * 70.1 69. 5  7.1.4 71.8 73.1 71.9 71.4 69.8 70.4

78.00 * 72.3 71.4 72.9 73.4 75.0 73.4 72.9 71.5 72.1

80.33 * 74.1 73.3 74.9 75.1 76.4 75.2 75.0 73.4 74.2

0-227



TABI B11 B40

ENCIRCLED ENERGY

Task 2.3B - Nominal + Mfg. Error + First Temperature On Axis

CIRCLE "
------ PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

RADIUS *---------------

(MI- * CENTER (MICRONS):
CRONS) * X= -10.13 1).13 3.) -10,13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.30 * 0.1 0.1 .0.1 0.2 0.2 0.2 0.1 0.0 0.1

10.00 * 0.5 0.3 0.2 0.5 0.51 0.5 0.3 0.3 0.5

15.00 s 1.3 1.1 1.0 1.1 1.0 1.1 1.1 1.0 1.1

20.00 * 2.3 2.2 2.2 1.9 1.6 1.9 2.1 2.2 2.2

25.00 * 4.0 4.0 4.0 3.3 3.0 3.3 3.8 4.1 4.0

30.30 * 6.7 6.9 6.5 5.6 5.1 5.6 6.6 7.2 7.0

35.30 * 10.8 11.4 10.3 9.0 8.8 8.9 10.9 11.9 11.3

40.00 * 15.6 16.6 15.4 14.2 13.9 14.1 16.6 17.6 16.4

45.00 * 21.3 22.3 22.1 22.1 22.8 21.9 23.5 23.8 22.5

50.00 * 29.0 29.7 29.7 30.1 30.7 29.9 31.3 31.7 30.4

55.00 * 38.0 38.5 38.9 39.3 40.4 39.1 40.7 40.4 39.3

60.)J * 46.0 46.6 47.6 48.2 50.0 48.0 49.4 48.2 47*4

65.00 * 54.1 54.4 56.3 57,.6 59.9 57.5 57.5 55.5 55.2

70.00 * 61.7 61.7 63.6 65.0 66.5 65.0 64.1 62.3 62.5

75.00 * 68.8 684 70.2 70.9 72.3 70.9 70.3 68.6 69.1

80.00 * 74.1 13.3 74.9 75.1 76.4 75.2 75.0 73.4 74.2

85.00 * 77.8 76.9 78.5 78.8 79.7 78.8 78.7 77.0 78.0

90.00 * 80.8 19.9 81.0 81.4 81.9 81.4 81.2 80.1 81.0

95.00 * 83.2 82.6 83.1 83.4 83.7 83.4 83.2 82.7 83.3

luj.Ju * 84.9 84.5 84.9 85.1 85.3 85.1 84.9 84.6 84.9

105.00 * 86.1 36.1 86.4 86.5 86.7 86.6 86.4 86.1 86.3

110.00 * 87.3 87.5 87.6 87.7 88.0 87.8 87.7 87.6 87.5

115.00 * 88.5 d8.8 88.7 88.8 89.1 88.8 88.8 88.8 88.6

120.00 * 89.5 89.8 89.8 89.7 90.0 89.7 89.8 89.7 89.5

125.00 * 90.2 90.5 90.6 90.5 90.7 90.5 90.6 90.5 90.3

130.00 * 91.0 91.2 91.3 91.2 91.3 91.2 91.2 91.2 91.0

135.00 * 91.8 91.7 91.8 91.8 91.9 91.7 91.8 91.7 91.8

140.00 * 92.3 92.2 92.3 92.4 92.3 92.3 92.3 92.2 92.2

145.00 * 92.7 92.8 92.8 92.8 92.8 92.8 92.7 92.7 92.7

150.00 * 93.1 93.2 93.2 93.2 93.3 93.2 93.2 93.2 93.1

155.00 * 93.5 93.5 93.6 93.5 93.7 93.5 93.6 93.6 93.5

160.00 * 93.9 93.9 93.9 93.9 4.0 93.9 93.9 93.9 93.9

165.J0 * 94.2 94.2 94.3 94.3 94.2 94.2 94.2 94.2 94.2

170.00 * 94.5 94.5 94.6 94.6 94.5 94.5 94.5 94.5 94.5

175.00 * 94.8 94.8 94.8 94.8 94 8 94.8 94.8 94.8 94.8

180.00 * 95.1 95.1 95.1 95.1 95.2 95.1 95.1 95.1 95.1

184.99 * 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4

189.99 * 95.6 95.6 95.6 95.7 95.7 95.7 95.7 95.7 95.7

14.99 * 95.9 95.9 95.9 95.9 56.0 95.9 95.9 95.9 95.9

199.99 * 96.2 96.1 96.1 96.2 96.2 96.2 96.2 96.2 96.2

0-228



J0Iam 329

Waet rout mpE Plrtiation
Task 2.38 - Nominal + MtS. Error + First Tugmrature On Axia

--- -- -. -... ... . . . . _ _.

SNAP IN UNITS OF 0.01 WAVES

--- 18 191 184 179 173 186 190 192 194 198
_L 215 207 198 190 183 177 171 166 162 186 188 190 194 202 212 221

213 205 197 189 182 176 171 165 159 JT 178 181 183 188 196 205 213 218
-- "02--9e-181 17 113 19 -165 160- 154 162 166 171--I5 161 18-8 195 201 205 207201 191 191 183 176 149 I4 161 159 155 149 149 156 161 166 172 179 185 188 11 193 196

- 190 189 186 179 171 163 158 155 154 152 149 143 137 144 151 158164 170 175 18 180 12 185 188
7 - 6 1 14 146 14 145 142 136 127 134 142-1O 150 7 163 167 169 170 173 176 180 185236 171 170 167 162 154 146 140 138 138 139 138 134 128 118 126 133 142 149 155 15 161 162 164 168 112 177 258239 233 227 15 L52 143 134 129 128 130 132 130 126 120 1ll 11 124 132 139 144 148 152 15.4 157 16 23 213 258

4 [2-23S-8-220-143-133 124 119 118 121 123 122 117 111 103 108 113-119.125 130 136 141 145 149 227 239 250 259

254 2 4 237 228 219 210 201 116 1IC 111 113 112 108 101 95 99 102 105 110 116 123 130 202 214 227 239 251 261 2672 2549 23 27 2 16 2 206 192 182 LCO 1 -0 101 101 91 90 86 89 91 93 97 103 184 193 233 214 226 239 252 263 271
- 239-226-214-36 99-192-183 75-16-- 89-89 85-81 -77 79- 80-81 172 180 188 196 205 215 225 237 250 263 2 ---.268 256 241 227 214 206 200 194 186 178 172 167 78 75 72 66 69 70 166 175 183 191 199 207 214 223 234 245 262. 274

272 259 244 229 217 238 2)3 196 189 181 174 168 159 148 64 55 143 156 167 176 184 191 199 205 212 220 232 246 261 274
-274-261 246-232 220-212-205--19 19-18 7--156-143- _5- 64 148 159 168 174 181 1 196 203 2C8 217 229 246 259 212
274 262 248 234 223 214 207 199 191 183 175 166 70 69 66 72 75 78 167 172 178 186 194 200 206 214 227 241 256 268
273 263 253 237 225 215 235 196 186 180 172 81 80 79 77 81 85 89 89.169 175 183 192 199 206 214 226 239 252 264

*~-- 271-263 2S1-239 226-214203193 184 103 7- 93 - 91 - 86 90 97-101 101 100 130 182-191 230 237 216 227 238 249 259267 261 251 239 227 214 202 130 123 116 110 105 102 99 95 101 108 112 113 111 109 110 116 201 210 219 228 237 245 254259 250 239 227 149 145 141 136 130 125 119 113 108 103 111 117 122 123 121 118 119 124 133 143 220 228 235 242
r -258 25-239 -I0-51-5 152 148 144 139-132-124-117 111 12a 126-133 132 130 128-129 134 143 i2 158 227 233 239--

258 177 172 168 164 162 161 159 151 149 142 133 126 118 128 134 138 139 138 138 140 146 154 162 167 170 171 238
15 180 176 173 170 169 167 143 157 150 142 134 127 136 142 145 147 46 147 151 158 167 174 178 179 179168 1eS 182 183 178 175 170 164 158 S11 144 137 143 149 152 154 155ISS 163 171 179 186 189 1900 156 193 191 188 185 179 172 166 161 156 149 149 155 159 161 164 I~9 176 183 191 197 201n 

2a7 205 201 195 188 181 175 171 168 162 154 160 165 169 173 179 187 195 .02 209----- 218-213-2JS 156-1a-183-181 -178 174-159 165 171 176 182 189 19? 205 213 ----- . .221 212 202 194 190 188 186 182 166 171 177 183 190 198 237 215

198 194 192 190 186 173 179 184 191 198- ;!---~.
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FIGURE B30 B42

Wavefront Plot-Q Polarization

ask 2.3B - Nlomil + Nfg. Error + First Temaprature On Axis
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1. 31

Stvefhrot Np-P Polari.ation
STak 2.38 - Noelal * Nfg. Error + First Teaprature On Axia 843

---.. . N--MAP IN UNITS OF 0.01 WAVES-

317 299 293 287 262 145 148-190 l -1 -

324 315 307 218 292 285 280 274 140 144 146 148 153 160 170 179

321 314 305 298 290 285 279 274 268 132 137 139 142 147 155 163 171 177
:r - -- --- - -305-2-8282- -27-3 268, " 263- 120-126-130 -133-139 -146--194- 19 163-166---

309 306 300 292 284 271 213 270 267 263 257 107 114 119 124 130 137 143 147 150 152 154
299 258 294 287 279 272 266 264 262 261 257 251 96 103 109 116 122 129 134 136 138 140 143 147

-288-288-281-282 275 267 260 256 255 255 254 250 244 85 93 101 109 116 122 125 127 129 131 1 34 139 143
304 219 278 276 271 263 254 248 24t 247 246 247 243 237 77 84 92 100 108 114 117 119 121 123 126 131 136 173
315 299 293 267 26J 251 243 237 236 238 24J3 239 235 228 69 75 83 90 97 103 107 110 112 115 118155 165 174

:I 3- 10 -- 2*4-446-.52-242 233-227-221 229 231+230 224 219 62 67 72 -177 83 89 95 99 104 107 143 155 166 1 -
320 311 303 294 285 276 267 224 218 218 219 221 220 216 209 54 57 60 64 69 75 82 89 118 130 143 155 167 177 183
325 315 334 293 262 273 266 257 248 2C8 209 210 209 205 199 45 47 49 51 55 62 100 109 119 130 142 155 161 179 187

.r- 3 3 0
-318 305-292--280-J7J 265 258-249 241-235 198 197 194-189- 35 37 38--40 88 96 104 112 121 131 141 153 166 179 189

334 322 307 293 280 272 266 260 252 244 238 233 186 184 181 2 2 27 28 82 91 99 107 115 123 130 139 150 164 178 190
338 325 310 255 283 274 269 262 255 247 240 234 225 214 172 13 59 72 83 92 99 107 115 121 128 136 148 162 177 190

-- -30- 327 312-29-286 278-271 -265-257 249-242-233--222 209- 25 184- 64- 75 -- -90 -- 97-105-112--119 124 133 145 163 175 188
340 328 314 300 289 280 273 265 257 249 2.1 232 40 39 36 192 196 198 83 88 94 102 110 116 122 130 143 157 172 184 V
339 329 316 303 291 281 271 262 254 246 238 51 50 49 47 201 206 209 209 85 91 99 108 115 122 130 142 155 166 160

-- 337 329 317-305-292-2& ).269 259 250 73- 67- 63 61 -- 59--S6 211 217 221-222-220 220-98-107 116 123 132 143 15I 165 175
333 327 317 305 293 280 268 100 93 86 80 75 72 69 65 221 228 232 233 231 229 230 236 117 126 135 144 153 161 173

324 316 305 293 119 115 111 106 101 55 89 83 78 73 231 238 242 243 241 239 239 245 254 264 136 144 151 158-- 324 315 335 13 4-21--1 2 
42--12218--114 109-102-94 7- 81-240-246 251-252- 250 248 249 255 263-272 278 143-149 155

323 147 142 138 135 132 131 129 125 119 112 104 96 88 249 254 258 259 259 258 263 266 274 282 288 293 291 154
155 150 146 143 140 139 137 133 127 120 112 105 97 256 262 266 267 267 268 271 278 287 294 298 299 299

158 155 152 150 148 145 14C 134 128 121 114 ICt 263 269 273 274 276 278 284 291'299 306 310 310
166 163 161 159 155 149 142 136 131 126 119 269 275 279 282 285 2869 296 304 311 318 321

1 117 175 171 165 158 11l 145 141 138 132-274 280 285 289 294 300 307 315 )22 329
-- ---- -188--183-175 16-15153 1513 151 148 144 279 285 291 296 302 309 317 325 333---------

191 182 112 14* 160 158 156 152 286 291 297 304 310 318 327 335

168 164 162 160 156 294 299 304 311 319
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Wavefront Plot-P Polarization
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HFIGUI 833

Task 2.31 - Moeiml + Mft. Error First Tmprature O Axte

PRIITER MAP OF POINT SPREAD FUNCTION

(CNE SPACE REPRESENTS 8.04 MICRONS)
NORMALIZED 50 LARGEST VALUE a 0.0167 * IOo

TOTAL ENERGY 0.24610000,01
NAP REPRESENTS 0.23J7952U#01 OR 53.7811 PERCENT OF TOTAL ENERGY

S I 1 1 0 0 1 2 1 0 1 1 2 2 1 1 1 1 0 0 1 2 I 1 1 1 I 1 1 0 1 1 1 1 1
1 1 1 0 0 1 1 1 1 1 0 1 2 3 3 1 0 0 2 3 4 3 11 1 1 2 1 0 0 1 1 1-- ---- 1---0--0 0--I--I-- I-- 0- 0 1 1 2 4 2 2 2 2 2 3 4 2 1 1 1 1 1 0 1 1 0S 0 1 10 3I 1 I i 2 2 1 0 3 1 2 3 4 4 1 0 2 2 2 1 2 1 1 1 1 1 1 1 0 0" 0 0 0 1 1 0 1 1 2 3 4 3 3 2 2 4 5 5 4 2 2 2 2 2 2 1 1i 1 2 1 1 0 0 0-- 10---0---01--1 0--1-1- 2-5 -5 5 2 4 8 11 13 9 6 4 2 2 2 2 2 1 0 2 1 1 1 J 0 00 0 1 1 2 2 2 6 7 6 7 6 3 4 5 14 21 12 6 7 4 3 3 1 1 1 I 2 1 1 1 1 01 0 1 1 2 2 3 6 .8 7 9 11 7 8 9 7 13 18 13 12 16 10 5 6 3 0 1 2 1 1 1 1 1 0 0-- 1- 0--- - -1--2--3--5--6- 9-11- 8 10 16 18 22 21 21 27 32 37 32 16 8 4 1 3 2 1 1 0. 0 1 10I 1 1 1 3 3 2 3 1 7 13 26 33 39 46 43 46 54 54 53 50 35 19 8 5 5 2 2 2 1 0 1 2 21 0 0 2 3 4 3 2 1 1 24 31 40 68 67 51 60 69 76 75 59 43 29 17 10 S 2 3 2 1 1 1 1 1S--_ 1 -2 -3 3 5-- -- S- 3 -3 13 28 36 59 84 4 57 76 10 77 98 86 5 38 26 14  7- 5 31 1 2 3 2 11 2 3 1 2 6 7 6 4 5 12 23 45 72 14 62 81100 75 60 82 82 50 37 27 11 9 6 4 1 1 2 2 2 1
1 I 1 1 3 5 4 5 5 6 13 17 29 44 51 57 55 51 49 43 53 51 33 41 31 14 14 6 6 4 4 4 1 1 1S 1-- 1 0--- 1-2- 3-1- 6- -- 8 15 18 18 22 34 36 18 13 27 25 24 30 36 48 35 26 25 7 6 8 6 S 1 2 10 0 1 2 3 4 3 6 11 17 22 18 17 11 19 23 7 7 16 18 7 18 39 37 30 30 28 12 8 7 6 6 3 2 1
I L 1 4 5 6 5 7 IJ 28 35 19 27 18188 29 15 5 4 1 9 44 5 31 31 28 19 IS 9 5 6 7 5 3 1-- 2 2 --5 --6 --6-f -10 11 27 40 30 52 41 16 23 20 22 17 18 19 52 59 29 39 27 II 10 6 6 5 5 3 2 11 3 3 6 5 6 4 13 19 28 49 48 53 35 5 7 2 6 18 20 9 19 25 29 48 29 11 5 2 6 4 3 1 1 11 2 2 5 4 9 6 14 30 29 40 38 23 14 5 15 18 9 14 17 8 S 3 15 30 21 16 8 1 2 1 2 1 0 0I 0 -1-25- 3-4--8 11 6 17 15 23 21 36 35 27 26 17 18 28 32 26 12 6 5 4 12 9 3 2 1 21 1 0- -

:0 1 2 s 2 3 1 5 8 3 14 41 55 78 83 59 49 51 60 67 65 52 35 26 13 1 2 4 4 6 3 2 1 1 I1S1 2 1 1 1 3 3 3 7 28 58 79 93 88 15 81 99 96 80 74 66 48 31 11 6 3 1 3 5 3 1 1 1 1-- 1 -3-3 -1- 1 --1-- 2 5 11 21 34 52 77 981C0 85 7S 77 76 84 92 74 46 23 L1 8 7 4 1 1 2 3 3 1 11 2 2 1 1 2 4 5 10 16 21 31 51 79 58 S3 75 60 60 79 81 56 33 15 4 3 5 4 2 2 2 2 1 0 1
1 1 0 0 0 3 5 5 5 4 5 15 31 47 55 54 52 46 41 41 38 31 23 12 6 6 6 5 5 4 2 0 0 0 1I --- 1--1 -- 1- 1,L 2 -3 3 1 2 9 18 27 3J 28 26 21 21 21 19 17 13 11 12 11 9 8 7 5 2 1 1 0 10 0 1 1 1 1 1 1 2 2 4 6 6 10 16 20 20 1t 17 15 11 7 1 9 10 9 9 8 5 4 2 1 0 0 1

. 0 1 0 1 1 1 1 1 1 2 3 4 3 3 5 7 14 21 15 6 4 3 6 8 8 7 5 2 1 1 2 1 0 0 0- .0U -O -1-1 1--2 - J- 1 2 2 2 1 3 4 8 1311 6 2 1 4 5 4 0 0 1 1 1 1 0 00 0 0 1 2 2 2 2 1 1 1 1 1 2 3 4 5 5 5 4 2 2 2 2 2 2 1 1 1 1 1 1 1 I 10 1 1 1 1 1 2 2 2 1 1 1 2 3 3 3 4 4 3 2 1 I 1 1 2 1 1 1 1 1 11 1 1S 0----1- 1- 0 G-1 2 2 2 1 2 3 2 1 2 2 2 3 3 2 1 1 0 1 1 1 1 1 0 0 1 1 1 1
71 1 1 1 1 1 1 1 2 1 1 2 2 2 2 1 0 2 4 3 t 0 0 1 I 1 1 0 0 0 1 2 1 1[ 1 I 2 2 1 1 1 1 1 1 1 I I 2 2 1 1 I 1 2 1 0 I 0 1 1 1 1
ID

L.



1l)' U ''ILo, Ln4O-OL IL. L Ul NJMt- t

NON rS .. 65 PK-PK 'C.09 r ED 'AV ONT

FIGURE 334 B46

Intensity Distriubtion - Central 129 Microradians

Task 2.35 - Nominal + Mfg. Error + First Tmrature On Axis
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TABLE B12 B48
ENCIRCLED ENERGY

******** Task 2.3B - Nominal + Mfg. Error + First TemVerature - 15 Off Axis

C-IRCtLE *
* PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

RADIUS

(MI- * CENTER (PICRNS):
CRONS) * X= -10.13 1J.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 * 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4.00 * 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1
6.00 * 0.1 0.1 0.1 0.2 0.2 0.1 0.1 0.1 0.1
8.00 * 0.3 J.3 J.2 0.3 0.2 0.3 0.2 0.4 0.4
10.00 * 0.4 0.5 0.2 0.5 0.4 0.4 0.3 0.5 0.5
12.00 * 1.0 1.1 0.4 0.9 0.4 0.8 0.4 1.3 1.2
14.00 * 1.0 1.1 0.7 1.3 0.6 1.3 0.9 1.3 1.2
16.00, * 1.8 1.9 0.9 1.8 0.8 1.8 I.1 2.2 2.1
18.00--* 2.2 2.3 1.5 2.3 1.6 2.3 1.8 2.7 2.5
20.00 * 2.9 3.1 2.0 3.0 1.6 3.1 2.4 3.6 3.4
22.00 * 3.3 3.4 3.0 3.8 3.0 3.8 3.5 4.0 3.8
24.00- * --- 4.3 4.4 3.5 4.3 3.9 4.3 4.0 5.2 5.0
26.00 * 4.8 5.0 4.8 5.3 5.5 5.2 5.4 5.9 5.6
28.00 * 6.3 6.4 6.1 6.7 6.1 6.6 6.8 7,.4 7.1
30.00 * - 7.4 1.6 7.4 7.8 7.9 7.7 8.2 8.7 8.4
32.00 * 9.8 9.8 8.4 9.3 9.1 9.2 9.3 10.9 10.7
34.00 * 10.3 13.4 10.3 11.2 10.3 11.0 11.4 11.5 11.3
36.00 -* -----13.1 13.1 11.8 13.3 12.3 13.1 12.9 14.1 13.9
38.00 * 14.8 14.8 13.7 15.2 14.4 15.0 14.9 15.8 15.6
40.30 * 17.4 17.3 15.8 17.6 15.9 17.5 17.0 18.4 18.2
42.00 -* 18.7 18.7 18.8 20.3 18.6 20.2 19.9 19.8 19.6
44.00 * 21.7 21.6 20.2 21.9 21.4 21.8 21.5 22.9 22.6
46.00 * 24.1 24.0 24.0 24.9 25.1 24.8 25.3 25.6 25.3
48.00 * - 26.6 ?6b.5 26.9 28.0 26.6 27.8 28.6 28.3 28.0
53.30 * 29.5 29.4 29.7 30.2 30.9 30.0 31.2 31.5 31.2
52.00 * 32.5 32.4 32.3 33.0 34.1 32.8 34.4 34.8 34.4
54.00 * 34.3 34.3 35.8 36.3 37.4 36.0 37.8 36.8 36.5
56.00 * 37.9 37.8 39.1 40.2 40.8 39.9 41.7 40.3 40.0
58.00 * 40.9 40.8 41.5 42.7 44.3 42.4 43.9 43.5 43.4
60.00 * 464.0 43.8 44.9 *6.5 47.5 46.3 47.6 46.3 46.3
62.00 * 46.4 46.2 48.3 49.8 50.3 49.6 50.9 48.8 48.9
64.00 * 50.6 50.3 50.6 52.3 53.6 52.3 53.5 52.4 52.8
66.00 * - -153.4 53.1 54.5 55.7 57.1 55.8 57.1 55.2 55.7
68.00 * 56.4 56.1 57.3 58.4 58.7 58.7 59.6 57.9 58.6
70.00 * 59.2 58.9 60.5 61.1 62.2 61.4 62.4 60.5 61.2
72.00 * 62 2 61.9 62.8 63.3 65.6 63.7 64.6 63.2 63.9
74.00 * 63. 9 63.7 66.1 66.2 68.1 66.5 67.4 65.0 65.7
76.30 * 66.9 66.7 68.7 68.7 70.6 69.1 69.6 67.7 68.2
78.00 * 69.2 69.2 70.4 r10o4 73.0 70.7 71.3 69.8 70.3
80.00 * 71.2 71.2 73.0 i2.9 75.0 73.1 73.5 71.7 72.1

0-236



TABLE 813
B49

ENCI RCLE D ENER G Y

Task 2.38 - Nolnsl + Mfg. Error + First Temperature -15 Off Axis

CIRCLE s

* PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES
RADIUS * ----

(MI- * CENTER INICRONS):
CRCNS) * X= -10.13 1J.13 0.0 -18.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -i0.13--10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 * 0I .0.1 . 0.1 0.1 0.1 0.1 0.1 0.1 0.1
10.OG * 0.4 0.5 0.2 0.5 0.4 0.4 0.3 C.5 0.5
15.00 * - 1.5- 1.6 -0.8 1.6 0.8 1.6 1.0 1.8 1.7
20.00 * 2.9 3.1 2.0 3.0 1.6 3.1 2.4 3.6 3.4
25.00 * 4.6 4.8 4.6 5.0 4.4 5.0 5.2 5.6 5.4
30.00 * -t- - -- 7.6- -- 7.4 7.8 7.9 7,7 8.2 8.7 8.4
35.00 * 12.0 12.1 10.6 11.9 11.8 11.8 11.7 13.0 12.8
40.00 * 17.4 L7.3 15.8 17.6 15.9 17.5 17.0 18.4 18.2
45.00 -4 2Z- 22.7 - 22.-8 23-.7 22.8 23.6 23.9 24.1 23.9
50.00 * 29.5 29.4 29.7 30.2 30.9 30.0 31.2 31.5 31.2
55.00 * 36.6 36.6 37.1 38.C 40.0 37.7 39.4 39.0 38.7
6 .0- * 44.0 43.8 -44e.9- 46.5 47.5 46.3 47.6 46.3 46.3
65.00, * 51.7 5L.4 53.1 :54.5 55.1 54.5 55.7 53.5 54.0
70.00 ': 59.2 58.9 60.5 41.1 62.2 61.4 62.4 60.5 61.2
75 o. 0- - 65.9 65.7 67.0 7.2 69.6 67.6 68.4 66.6 67.2
80.00 * 71.2 71.2 73.0 12.9 75.0 73.1 73.5 71.7 72.1
85.00 * 75.6 75.7 77.7 17.6 79.0 77.6 78.0 76.1 76.3
90.00 -* - 79 i5 19.6 -. -80.8 *0.7 81.9 80.7 80.9 79.7 79.9
95.00, * 82.4 82.5 83.:1 83.0 83.8 83.1 83.2 82.5 82.6
103.00 * 84.4 84.5 84.9 84.8 85.2 84.8 84.8 84.4 84.4
105.00-- * 85.8 d5.9 86.2 86.1 86.4 86.1 86.0 85.9 85.7
110.00 * 87.0 87.2 87.3 87.2 87.4 87.2 87.1 87.1 86.9
115.00 * 88.0 88.1 88.1 88.1 88.2 88.2 88.1 88.1 88.0

120o00-- --- -- 88 .9- 8-8&9 88 :89.0 -89.1 89.0 89.1 88.9 88.9

125. 00~4 * 89.6 8946 89.7 49.8- 90.O 89.8 89.8 89.6 89.6

130.00 *U 90.3 90.3 90.5 90.5 9O6 90.5 90.5 90.3 90.3

135.0& * 90.9 90.9 91.0 11.0 91.1 91.0 91.1 91.0 91.0

140.00 * 91.4 9L.4 91.5 91. 91.6 91.5 91.6 91.6 91.5

145.00 * 91.9 91.8 91.9 92.0 91.9 92.0 92.0 92.0 91.9

150.00 * 92.3 -92.3 92.3 92.4- 92.4 92.4 92.4 92.3 92.4

155.00 S 52.8 92.7 92.8 42.8 92.8 92.8 92.8 92.7 92.7

160.06 4 93.2 93.2 93.2 93.1 93.1 93.1 93.1 93.1 93.1

165.00 * 93.5 93.6 93.6 93.5 93.5 93.6 93.5 93.5 93.5

170.00 * 93.9 93.9 93.9 93.9 94.0 93.9 93.8 93.8 93.8

175.00 * 94.2 94.2 94.2 94.2 94.3 94.2 94.2 94.2 94.2

180.00 * 94.5 94.5 94.5 94.6 94.6 94.6 94.6 94.5 94.6

184.99 * 94.8 94.8 94.8 94.8 94.8 94.8 94.9 94.9- 94.9

189.99 * 95.1 95.5.1 95.1 95.1 95.2 95.2 95.2 95.2 95.2

194.99 * 95.3 95.4 95.4 195.4 95.4 95.4 95.4 95.4 95.4

199.99 * 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7

Q-237



FIGUS 836
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Teek _3_. - iJaifl i. Error + Flrot Teapratre -)35 Off Axis

MAP IN UNITS OF 0.01 m:,ES

272 264 270 276

Ii " 312 300 288 27 266 258 265 271 271 283 290 296

323 315 305 294 282 271 261 254 260 266 273 280 287 294 30) 307

319 313 309 216 286 275 264 255 249 Z54 260 267 275 282 289 296 303 310

S31 310-507 302-291 264 276 266 257 248 242 247 2!3 260 267'275 282 290 291 304 311 316

301 300 298 295 291 285 277 268 258 249 241 234 239 245 252 259 266 274 281 288 296 333 310 317

291 290 288 286 282 276 268 260 251 242 234 227 232 238 244 250 257 265 272 279 287 294 302 309

S--284-277 27C-2 1 218 274 268 261 253 244 236 228 221 224 230 236 242 248 256 263 271 278 286 278 288 299

295 288 281 274 267 258 267 261 254 247 238 233 222 215 217 223 228 234 240 247 254 262 255 267 278 288 29Q 307

299 292 2ES 278 210 261 .251 241 231 241 233 225 217 209 211 215 221 226 232 222 233 245 257 268 279 288 298 306

-, 0t-295-288-280-2722-262 252 241 230 220-210 219 211 203 204 208 213 203 214 224 236 247 259 270 280 289 297 305 313

, 11 304 297 289 ;81 272 262 251 239 228 218 208' 198 188 196 196 187 196 206 217 227 238 250 261 211 281 289 297 304 312

312 305 297 289 281 211 260 249 231 226 215 205 195 204 200 200 207 199 209 219 229 240 251 262 272 281 289 296.303 310

306-298+-289-279-269 258 246 231 223 212 222 217 211 207 206 214 222 229 220 231 241 251 262 271 279 287 294 300

306 298 288 278 267 256 244 233 242 236 230 224 219 214 212 219 227 235 243 251 240 250 260 269 276 284 290 297

298 288 278 267 273 266 258 251 244 237 231 226 221 218 225 233 241 249 257 264 270 274 265 273 280 286

-299 -289-297 290 22 -274 261 260 2!2 246 239 233 228 224 231 239 247 256 264 271 277 281 284 286 276 283

313 3C6 298 291 283 276 269 261 254 247 241 235 231 237 245 254 263-272 280 286 290 293 294 295

314 ji1 299 292 285 278 270 263 256 249 243 238 244 252 262 272 281 289 296 300 303 305

- -|-- " I 14 :307 300 293 285 278 271 263 257 250 245 252 260 270 281 291 300 301 312 316

L0 312 305 298 291 264 277 270 263 257 251 258 268 278 289 300 310 318 324

331 215 288 281 275 268 262 256 264 274 285 297 308 318

Z_ ZSI Z84 278 272 267 260 269 279 290 302

a -



9DD Q P3LARI AVERARE RVERRGE QUARTER TEMERRT

NONE RMrS 0.30 PK-PK 1.37 FRED WAVEFRONT

B51

FIGURE B37

Wavefront Plot-Q Polarizatibn

Task 2.3B - Nominal + Hfg. Error + ifet Temrerature -15O Off Axis
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FIICIW 38

Skvletroat Map-P Polarization

Task 2.33 - Notela + NMf. Error + tiret Toaeture -150 Off Axil

.AP IN UNITS OF 0.01 MAVER

242 233 90 95

-- 281 269 291 246 236 220 84 90 96 103 109 115

293 284 274 263 252 241 231 223 19 05 92 99 106 113 120 127

288 282 271 265 255 244 234 225 218 74 80 8? 94 101 108 116 123 130
-zet--t 1-zi -26 l 264 2St 246 236 226 218 211 67 13 79 87 94 102 109 116 123 130 137

S271 269 268 265 260 256 246 237 227 218 21J 204 59 65 71 18 86 93 101 108 115 122 130 137

261 260 25 28 255 251 241 238 229 220 211 203 17 51 57 63 10 1? 84 91 99 106 114 121 129
n 1-2-9-2e-250 248 243 231 230 222 214 205 191 190 44 '49 5 61 68" I5 82 90 98 105 145 155 165

311 305 298 291 283 275 236 230 224 216 208 2%)0 192 185 31 42 47 53 60 66 74 81 122 134 145 155 165 174
315 308 302 294 286 286 211 26 251 247 210 202 194 186 179 30 35 40 46 52 89 100 112 124 135 146 155 164 173

S W-S .-31 1-304-29 -28--279 268-257 247 236 221 188 0 1 73 23 28 32 tO t-191'103 114 126"131 141 156 164 172 180
327 320 313 30e 27 288 278 267 258 245 235 224 214 205 166 15 54 63 73 84 94 105 111 128 138 148 156 164 171 179

329 321 314 306 2S7 287 277 265 253 242 232 221 211 33 28 178 186 66 76 86 96 107 118 129 139 148 156 163 170 177
-- -322 314 305225 285 214 263 251 240 229 51 4 40 36 185 192 200 208 87 98 108 118 129 138 146 154 161 167

323 31.4 30S 25 284 272 261 249 71 65 58 53 47 42 191 198 206 214 222 229 107 117 127 136 143 151 151 164
314 305 2S4 283 102 94 81 79 72 66 60 54 49 196 234 211 220 228 236 243 249 253 132 140 147 153

------ 3L5-305-126 118-111 103 96 88 81 74 68 62 56 203 209 21L 226 234 243 250 256 260 263 264 143 150
M 142 134 127 119 112 105 S7 90 83 76 70 64 209 216 224 232 242 250 258 264 269 271 273.274

142 135 128 121 114 106 S9 91 84 78 72 216 223 231 240 250 260 268 274 219 282 284
- -.- 143 136 129 122 114 107 99 92 85 79 224 230 239 249 259 269 278 286 291 294

141 134 121 120 113 106 99 92 86 230 237 246 257 268 279 288 296 303

N u 130 124 117 110 103 97 91 235 242 252 264 275 287 291

0 119 113 107 101 95 239 247 258 269 281
5.,



ROD P POLARI AVERAGE AVERAGE QUARTER TEMPERAT

NONE RMS 0.~34 PK-PK 3.13 FROED WVEFRONT

IGURE B39 B53

Wavefront Plot-P Polarization

Task 2.3B - Noinal + MIf. Error + First Teml.rature -15 Off Axis

TOP
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*I 'nI0 1410

Task 2.35 - Noulasi + Mfg. Error + First Temaratur.e -IS Off Axls

,-- PRINTER NAP OF POINT SPREAD FUNCTION

lONE SPACE REPRESENTS 8.04 MICRONSI
NORPPALIt O SO LARGEST VALUE a 0.0155 a 100

TOTAL ENERGY 0 J.187U400U+31
MAP REPRESENTS 0.11383620#01 OR 92.9407 PERCENT OF TOTAL EhERGY

0 1 1 1 1t 1 1 1 0 0 0 0 U 0 0 1 1 1 1 2 1 J 0 0 1 a 0 1 1I 1 1 0 0 1 1
0 1 1 1 1 1 1 a I I 1 0 0 0 0 1 1 0 1 2 1 0 1 0 0 1 1 0 1 1 1 0 0 1 1

S 0 0 0--I 1 1 1 1 2 1 1 0 0 0 2 2 0 2 4 3 1 0 0 0 1 1 01 111000
0 .03 0 122121 0 3 0134235 3 1 0 0 1 1 1 1 0 0 0 0 0
0 0 0 1 1 0 1 2 1 23 10 1 2 4 4 3 5 52 110 1 1 2 1 0 0 1 0 0

--0 "1-I2 1 --- 2- 2 2-3 2 1 2 2 1 3 33 5 4 1 2 3 1 1 2 2 2 1 1 1 1 1 0
0 0 1 2 22 3 3 2 3 3 3 25 324324 S 324422332120111
0 1 1 011122332 347 857 84359 8 5 6 8 5323212 0 10
0 1 - -- I-- I- 1 -2- 3 6 9 134 13 15II 5 6 613 IS 164 9 5 2 1 1 1 1 I 1 0 0
I t I 2 1 1 2 3 5 814192123 2110 6 8 1 0 18 24282311 8 4 1 1 1 1 2 1 1 0
2 1 1 2 2 2 5 6 6 11 21 26 27 29 21 10 9 10 11 17 21 26 31 3C 20 9 4 1 1 1 1 1 1 1 1
2 2 1-- 2 3--6 IC 10 -11 22 34 34 37 39 26 15 11 7 14 24 28 33 35 3t 32 15 6 4 3 3 3 3 2 2 2

S2 2 1 3 5 8 11 15 23 38 43 41 54 57 37 24 15 5 10 203 35 55 53 45 45 28 14 10 6 5 5 5 3 2 2
1 1 2 3 5 6 8 14 21 39 38 45 68 43 39 30 18 8 10 16 36 70 71 53 46 33 18 11 4 3 4 4 2 1 1
I I 1-- -- 2- 2-2 4 IC 21 29 32 51 69 47 32 29 13 6 13 25 38 62 7050 3727 16 8 2 1 2 2 1 0 1
I 1 0 1 2 2 4 7 15 24 34 54 56 29 33 30 5 3 10 33 44 42 56 51 35 25 IS 6 1 1 1 2 1 1 1
1 0 0 1 2 3 4 6 12 21 29 39 31 19 40 29 4 10 4 28 44 24 34 43 32 25 18 7 2 1 1 1 I 0 0
0 0 I- I I 1 2 6 LO 14 14 15 t11 15 39 23 6 18 4 21 38 13 14 19 16 19 17 9 3 0 0 1 1 0 0
0 1 2 1 1 0 3 S 9 8 7 13 24 31 42 27 7 10 7 28 38 21 21 12 4 10 12 11 7 3 1 1 1 1 0
0121114 6 5 514356364544114 1143944505933 945 99 52 1111

- 0- 1 -I-1 0 -1 2- 4 2 9 29 58 93 88 56 37 18 5 20 38 46 75 90 55 23 9 2 4 .5 4 2 1 1 1 0
1 1 1 1 2 2 4 9 25 55 801.)J 87 43 17 9 9 J8 27 43 78 89 66 48 29 10 .3 2 2 2 3 2 1 01 2 2 2 2 2 3 7 L1 39 74 92 88 69 37 14 5 6 12 20 40 66 75 76 72 49 23 10 4 2 2 2 2 1 1

I I 1 1 1 2 2 7 15 31 60 74 60 42 34 27 15 8 t11 22 36 48 59 O70 66 42 24 15 8 3 1 1 1 1 1
1 1 1 1 1 , 3 8 13 21 38 33 23 23 26 20 12 13 21 27 31 3S 42 32 19 15 13 8 3 1 1 0 1 0
0 1 0 1 1 1 1 1 13 4 8 15 22 18 14 14 14 II 9 13 18 21 23 16 9 6 7 6 4 2 2 1 0 0 0
0- 0-0 0 1 2 I 1 3 5 9 16 18 13 8 87 5 7 12 14 13 7 4 3 1 1 1 1 1 0 0 0 0

S 00001 2 2 3 2 2 5 7 8101210 5 3 4 7 8 8 7442 1 21010000
0 0 0 0 1 2 2 5 6 4 3 4 3 3 810 4 2 4 6 4 3 2 2 3 4 5 5 3 1 1 0 0 0 0

-.. -3 0 0 1 - 2-- 2 " 3 5 4 1 2 2 1 4 7 5 2 3 3 1 1 1 1 3 5 6 4 2 2 2 1 0 0 0
1 0 0 0 0 11122 0 0 0 102 5 5 3 2 1 0 0 2 3 3 2 11 2 2 1 0 0 0
0 0 0 1 1 CC 0 J 0 0 1 1 2 3 3 1 2 2 1 J0 1 2 1 1 1 0 1 1 0 0 0 0

-
0
-

0 0 0 I-I 1 e 0 U -0 0 01331022100111100111 000
JO0 0 0 1 1 2 2 1 0 0 0. 0 1 1 2 2 1 0 1 1 1 0 0 0 1 1 0 1 2 2 2 1 0 0 0
, 000 1 1 2 2 1 J 3 J 1 1 1 0 1 1 1 1 1 1 0 0 0 0 23 2 1 1 00
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TABLE B14

E N CI R C L E D E N E R G Y B57

Task 2.3A1 - Nominal + Mfg. Error + Second Temperature

CIRCLE *
-* PERCENT ENERGY 4ITHIN CIRCLE CENTERED AT INDICATED COORDINATES

RADIUS *--------------- ---------------- ---------------

(MI- * CENTER (PICRONS):
CRCNS) * X= -10.13 1J.13 3.4 -10.13 3.C 13.13 0.0 -10.13 10.13

* Y= -10.13 -1o.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 * O.u 0.0 0.0 0.0 0.0 0.0 0.0 0.0 j.3
4.00 * 0.1 U.1 0.0 0.1 0.0 0.1 0.0 0.c 0.1
6.00 * 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.1
8.00 * ).4 J.3 J.2 U.4 J.2 0.3 j.2 0.2 3.4

10.00 s 0.5 0.4 0.3 0.5 0.4 0.5 0.3 0.4 0.5
12.30 * 1.1 0.9 0.5 0.8 0.5 0.7 0.6 0.8 1.0
14.33 * 1.1 0.9 1.0 1.0 0.8 1.0 1.0 C.8 1.0
16.00 * 1.8 1.6 1.3 1.3 1.0 1.3 1.4 1.5 1.5
18.00 * 2.1 1.9 1.9 1.6 1.8 1.6 1.8 1.9 1.8
23.30 * 2.8 2.7 2.6 2.1 1.8 2.1 2.6 2.7 2.6
22.00 * 3.1 3.0 3.4 2.7 2.8 2.6 3.3 3.1 3.0
24.Jo * 4.3 4.3 4.2 3.3 3.3 3.3 4.0 4.5 4.3
26.00 * 4.9 5.0 5.2 4.1 4.4 4.1 5.0 5.2 5.0
28.00 * 6.8 7.1 6.9 5.5 4.7 5.5 6.9 7.3 7.3

30.30 * 7.9 8.3 7.9 6.8 6.4 6.8 8.1 8.7 8.3
32.J0 * 10.4 11.0 9.6 8.1 7.2 8.1 10.1 11.6 11.0
34.J. *11.) 11.7 11.3 10.4 9.5 10.3 12.1 12.2 11.6

36.30 * 13.8 14.8 13.4 12.1 11.4 12.0 14.6 15.5 14.5
38.00 * 15.2 16.2 15.5 14.7 15.0 14.6 16.8 17.2 16.2
4).JJ * 18.0 19.2 18.1 16.9 16.8 16.8 19.6 20.5 19.1
42.00 * 19.4 20.6 21.1 20.5 21.6 20.5 22.5 21.9 20.6

44.00 * 22.9 24.1 23.6 22.7 23.8 22.5 25.2 25.7 24.3
46.30 * 25.5 26.5 26.8 27.2 28.8 27.0 28.4 28.3 27.0

48.00 * 29.2 30.2 31.0 30.9 30.2 30.6 32.5 32.2 30.7
53.3 * 32.4 33.2 33.4 34.2 35.1 34.0 35.1 35.'3 34.0
52.00 * 36.6 31.2 37.4 37.9 37.8 37.6 38.9 39.3 38.1
54.00 * 39.0 39.5 40.3 41.7 42.6 41.5 42.1 41.6 40.3
56.00 * 43.3 43.7 44.9 45.6 45.7 45.4 46.6 45.5 44o5

58.00 * 46.4 46.8 47.6 48.6 50.7 48.4 49.4 4805 47.6
63J.33 49.8 50.2 51.5 52.2 54.1 52.1 53.1 51.7 51.1

62.30 * 52.3 52.6 54,7 56.1 58.1 56.0 56.2 53.8 53.4
64.00 * 56.5 56.5 57.6 58.7 61.2 58.6 58.9 57.5 57.5

66.JJ * 58.9 59.0 60.9 62.6 64.8 62.5 61.9 59.8 59.9

68.00 * 62.5 62.4 63.8 64.9 66.5 64.9 64.4 63.1 63.4

70.00 * 64.7 64.4 66.4 67.8 69.3 67.7 66.8 64.9 65.4

72.00 * 67.S 07.5 68.8 69.8 71.5 69.8 69.0 67.8 68.4

74.00 * 69.6 69.0 71.2 72.0 73.4 72.1 71.2 69.3 69.9

76.) * 72.3 71.6 73.4 73.7 74.9 73.8 73.3 71.7 72.5

78.00 * 74.0 73.2 74.7 75.1 76.5 75.1 74.6 73.2 74.0

80.00 * 75.8 74.9 76.4 76.5 77.6 76.6 76.4 74.9 75.9

Q-245



TABLE B15
B58

ENCIRCLED ENERGY

Task 2.3A1 - Nominal + Mfg. Error + Second Temperature. -.*************

CIRCLE .
------ * PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES
RADIUS --------------- 

---------

I41- * CENTER (MICRONS):
CRCNSI X= -10.13 1J.L3 J.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y" -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 * 0.1 0.1 0.0 0.2 0.1 0.2 0.1 0.1 0.1

10.00 * 0.5 04, 0.3 0.5 0.4 0.5 0.3 10.4 0.5

15.00 * 1.5 1.3 1.2 1.2 1.0 1.2 1.2 1.3 1.3

20.00 * 2.8 2.7 2.6 2.1 1.8 2.1 2.6 2.7 2.6

25.00 s 4.7 4.8 4.9 4.0 3.7 4.0 4.7. 5.0 4.8

30.30 * 7.9 8.3 7.9 6.8 6.4 6.8 8.1 8.7 8.3

35.00 * 12.6 13.5 12.3 10.8 10.8 10.8 13.2 14.2 13.3

40.00 * 18.0 19.2 18.1 16.9 16.8 16.8 19.6 20.5 19.1

45.00 * 24.3 25.4 25.3 25.7 26.8 25.5 27.0 27,.2 25.7

50.00 * 32.4 33.2 33.4 34.2 35.1 34.0 35.1 35.3 34.0

55.00 * 41.8 42.2 43.0 43.6 44.9 43.4 44.6 44.0 43.1

6J.J3 * 49.8 5J.2 51.5 52.2 54.1 52.1 53.1 51.7 51.1

65.00 * 57.6 57.7 59.7 61.1 63.4 60.9 60.8 58.6 58.6

70.00 * 64.7 64.4 66.4 67.8 69.3 67.7 66.8 64.9 65.4

75.00 * 71.2 70.5 72.3 72.9 74.2 73.0 72.3 70.7 71.4

80.00 * 75.8 74.9 76.4 76.5 77.6 76.6 76.4 74.9 75.9

85.00 * 79.1 18.J 79.5 79.7 80.3 79.7 79.6 78.2 79.2

93.00 81.6 dO.7 81.6 82.0 82.3 82.0 81.9 80.9 81.8

95.00 * 83.7 83.2 83.5 83.8 84.0 83.9 83.7 83.3 83.8

10J.30 * 85.2 85.0 85.2 85.4 85.6 85.5 85.3 85.0 85.3

105.00 + 86.4 86.5 86.7 86.8 87.1 86.9 86.8 86.5 86.5

110.00 V 87.6 87.8 88.0 88.0 88.3 88.1 88.0 87.9 87.7

115.30 * 88.7 89.0 89.0 89.0 89.3 89.0 89.1 89.0 88.8

120.00 * 89.7 90.0 90.0 89.9 90.1 89.9 90.0 89.9 89.7

125.00 * 90.4 90.7 93.7 90.7 90.8 90.7 90.8 90.7 90.5

130.00 * 91.2 91.3 91.4 91.3 91.4 91.3 91.4 91.3 91.2

135.00 * 91.9 91.8 91.9 91.9 92.0 91.9 91.9 91.8 91.8

140.00 * 92.3 92.3 92.4 92.5 92.4 92.4 92.4 92.3 92.3

145.00 * 92.8 92.8 92.8 92.9 92.8 92.9 92.8 92.8 92.7

150.00 * 93.1 93.2 93.2 93.3 S3.3 93.3 93.3 93.2 93.1

155.00 * 93.5 93.6 93.6 93.6 93.7 93.6 93.6 93.6 93.5

160.00 * 93.9 93.9 93.9 93.5 94.0 93.9 93.9 93.9 93.9

165.00 * 54.3 94.2 94.3 94.3 94.2 94.3 94.3 94.2 94.2

170.00 * 94.6 94.5 94.6 94.6 94.5 94.6 94.5 94.5 94.5

175.30 * 94.8 94.8 94.8 94.8 94.8 94.8 94.8 94.8 94.8

18J.00 * 95.1 95.1 95.1 95.1 95.2 95.2 95.1 95.1 95.1

184.99 * 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4

189.99 * 95.6 95.6 95.77 95.1 95.7 95.7 95.7 95.7 95.7

194.99 * 95.9 95.9 95.9 95.9 96.0 95.9 95.9 95.9 95.9

199.99 * 56.2 96.2 96.1 9602 S6.2 96.2 96.1 96.2 96.2
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Wavefront Plot-P Polarization

Task 2.3A1 - Nomia + Mfg. Error + Second Temperature
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F1IGWU 47
Task 2.3A1 - Nominal + Mfg. Lrror + Second Temperature

I_ ------ - -PRINTER NAP OF POINT SPREAD FUNCTION

lONE SPAGE REPRESENTS 8.04 MICRONSINORNALi1U SO LARGEST VALUE a 0.0195 a 100
TUTAL ENERGY * J.2461JOUD+01MAP REPRESENTS 0.23091100+01 OR 93.8281 PERCENT OF TOTAL ENERGY

I I 1 0 0 1 1 3 1 1 2 2 1 I 0 0 0 0 1 2 1 1 1 1 1 1 1 0 a I I I 1
1 I 1 0 0 0 1 1 1 1 0 1 2 33 1 0 0 1 3 3 2 1 1 1 I 1 1 0 1 1 1 1 0-0- I 1 0. -0-- 1 -. 1 1 0 0 1 0 2 3 2 1 1 1 2 3 3 1 1 1 1 1 1 0 - 0 1 1 0S J U 0 001 1 1 L 1 1 1 J 0 2 Z 3 3 I 2221 1 1 I I I 1 0 0

-- 0 .0.. 1.1 0--1 ... 1- 2 4 4 4 4 2 3 6 9 11 8 4 3 2 2 2 2 2 40 2 i 1 3 J O00 1 1 11 2 4 6 5 5 3 3 31016 8 4 5 2 2 3 1 1 12 1 1 1 001 0 0 1 1 2 2 4 7 6 8 10 6 6 7 5 6 12 9 9 12 7 3 4 2 0 1 2 1 1 1 1 0 0 0-1 J - 1.- L --1L-2-4- 5- 8 .13 7 7 11 12 15. 16 16 21 24 27 22 11 5 2 1 3 2 1 1 0 1 1 10 00 1 1 1 2 2 2 3 7 6 9 1 22 73 35 39 44 41 38 35 24 12 4 4 4 2 2 1 0 0 0 1 10 0 0 1 1 1 5 1 21 28 S1 ! 42 52 59 63 60 45 32 20 11 7 3 1 2 2 1 1 0 1 1
I-. --- 2- 2-- 2 4--55- 3__2 8 21 28 48 67 52 53 74 66 69 85 74 47 29 19 10 S 4 2 I 1 2 2 2 11 2 2 1 2 5 6 6 4 4 9 18 38 61 3 57 80100 78 59 75 72 43 31 22 9 7 6 3 1 1 2 2 2 11 1 1 3 4 3 4 4 5 11 15 25 39 47 55 56 55 55 47 53 49 31 36 27 12 10 4 4 4 4 3 0 1 1

r---I . 1 -- 2-..3..21. 4--....713 16 L7 22 34 36 20 20 34 29 26 30 34 42 29 21 20 5 5 7 6 4 0 1 1
0 0 & 2 2 4 3 4 8 13 d18 16 16 11 21 24 8 11 20 20 8 18 36 32 23 23 21 9 6 6 5 4 2 2 0

I' 1 1 1 3 4 6 5 5 7 22 29 17 25 16 19 30 13 2 3 19 19 41 54 21 25 22 14 11 7 5 S 5 3 2 1
- - 12.-4--5 6--5-.7 1.22 33 26 47 36 16.23 17 16 14 17 18 46 52 24 32 22 7 7 5 6 5 4 2 1 1 . .
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SI .2..1.2 -- 1 0 O - 1 4 8 15 26 41 63 82 84 14 1 75"70 69 72 57 35 17 7 6 5 3 1 1 1 2 2 1 1 --
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Intensity Distriubtion - Central 129 Microradians

Task 2.3A1 - iominal + Mfg. Error + Second Temperature
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TABLE B16
B66

ENC I PC LED ENERGY

******* b,***es Task 2.3A2 - Nominal + Mfg. Error + Third Temperature

C TOCL I
- PE CI. T ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES

~ nts ----------------------------- ------ ------ ---

fq41- * CENTEP (MICRONS):
CP1 S) * X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 .0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4.00 O.L 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.1
6.00 0.1 0.1 0.1 0.3 0.2 0.2 0.1 0.1 0.1
9.00 a 0.4 0.3 0.2 0.4 0.2 0.3 0.2 0.3 0.4

10.00 * 0.6 0.4 0.3 0.6 0.4 0.5 0.4 0.4 0,5
12.00 * 1.2 1.0 0.6 0.8 0.5 0.7 0.7 0.9 i10
14.00 * 1.2 1.0 1.0 1.1 0.8 1.1 1.1 0.9 1.0
16.00 * 1.q 1.8 1.4 1.4 1.0 1.,3 1.5 1.7 1.6
19.00 * 2.2 2.0 2.0 1.7 1.9 1.7 1.9 2.0 2,0
'0.00 * 2.9 2.9 2.8 2.3 1.9 2.3 2.8 2.9 2.7
22.00 * 3.3 3.2 3.5 2.9 3.0 2.9 3.4 3.3 3.2
24.00 * 4.4 4.5 4.3 3.5 3.6 3.6 4.2 4.6 4 4
26.00 * 5.0 5.1 5.3 4.4 4.8 4.- 5.1 5.4 5.2
29.00 a 6.9 7.2 7.0 5.8 5.1 5*9 7.1 7.4 7.1
'0.00 * 8.0 8.4 8.0 7.1 6.9 Te7 8.2 0.8 ,5
32.00 * 10.6 11.2 9.8 8.5 7.7 8.5 10.2 11.7 11.1
34.00 * 11.2 11.8 11.5 10.7 9.8 10.6 12.2 12.4 1167
36.00 * 14.0 14.9 13.6 12.4' 11.6 12;3 14.7 15.7 14.7
38.00 * 15.5 16.4 15.7 14.9 15.1 1448 16.9 17.4 16.4
40.00 * 1P.3 19.4 18.3 17.1 16.7 16.9 19.7 20.6 19,4
42.00 * 19.7 20.7 21.2 20.6 21.5 20.;5 22.7 22.0 20.8
44.00 " 23.1 24.1 23.7 22.8 23.7 22.5 25.4 25.8 24.5
46.00 * 25.6 26.5 26.9 27.2 28.8 26.9 28.6 28.3 27.1
48.00 t 29.3 30.1 30.9 30.8 30.1 30.5 32.6 32, 0. 30.9
50.00 * 32.4 33.0 33.3 34.1 35.2 33.8 35.1 3501 34.0
52.00 * 36.6 37.0 37.3 37.7 37.9 37.4 38,8 39.1 3, i
54.00 * 38.9 39.3 40.2 41.6 42.6 41.4 42.0 4 .3 4 ,3
56.00 * 43.1 43.5 44.8 45.5 45.6 45o3 4604 45.3 44.4
58.00 * 46.3 46.6 47.4 49.4 50.5 48.2 49.Z 40.3 47.5
60.00 * 40.7 50.1 51.4 52.0 53.8 52.0 52 . 5[1 6 50.9
62.00 * 52.2 52.5 54.6 55.9 57.8 55.8 56.0 53.8 53.2
64.00 * 56.4 56.6 57.5 59.4 60.8 58.4 58.0 57.5 57.4
66.00 * 5.P 59.0 60.9 62.4 64.5 62.3 61.6 59.8 59.8
68.00 * 62.4 62.4 63.8 64.7 66.2 64.7 64. 63.1 63.2
70.00 " 64.5 64.5 66.3 67.6 69.1 67.6 66.7 65.0 65.2
72.00 h 67.7 67.5 68.7 69. 6 71.4 69.6 68.9 67.9 68.3
74.00 # 69.4 69.0 71.1 72,0 73.5 72.0 71.2 6b.3 69.8
76.00 * 72 2 71.6 734 7 . "' 75.0 73.~ 73.o 7 1 72.4
78.00 * 73.9 73.2 74.6 7e,2 76.7 7-2 7 T4 7.4, 74.0
80.00 * 75.8 75.0 76.5 76.7 77.8 76.7 76.6 75.1 VS.9
ah ht at~r* * t Ss* * $ * $ * $ t * rrritidrladl8 +e.e



TABLE B17

ENC I RC LED ENER G Y
- - - - - - .867 --.

-**! ¢Sf* ** * Task 2.3A2 - Nominal + Mfg. Error + Third Temperature
CIRCLE *

-* PERCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COOROINATES
RADIUS ----------------------

(I- * CENTER (MICRONS):
CP3ES) * X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.01 -10.13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13" 10.13 10.13

** *4 ** * ********************************

5.00 * 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.1 3.1
10.00 * 0.6 0.4 0.3 0.6 0 4 0.5 0.4 0.4 0 .
15.00 * 1.6 1.5 1.2 1.3 1.0 1.3 1.3 1.4 1.4
?0.00 * 2.9 2.9 2.8 2.3 1.9 2.3 2.8 2.9 2.7
25.00 * 4.8 4.9 5.1 4.3 4.1 4.3 4.9 5.1 4.
30.00 * 8.0 8.4 8.0 7.1 6.9 7.1 -- 8.2 8.8 .35.00 * 12.8 13.6 12.5 11.2 IL.1 11.1 13.2 14.3 13..
40.00 * 18.3 19.4 18.3 17.1, 16.7 16.9 19.7 20.6 19.4
45.00 * 24.5 25.5 25.5 25.7 26.7 25.4 27.2 27.2 2 .7
50.00 * 32.4 33.0 33.3 34.1 35.2 33.8 35.1 35.1 34.0
55.00 * 41.6 42.0 42.8 43.5 44.9 43.3 44.5 43.8 43.0
60.00 * 49.7 50.1 51.4 52.0 53.8 52.0 52.9 51.6 3,,9
65.00 * 57.5 57.7 59.6 60.8 63.0 60.8 60 .6 58.6 c8s.4
70.00 * 64.5 64.5 66.3 67.6 69.1 67.6 66.7 65.0 65.2
75.00 * 71.0 70.5 72.3 72.9 74.3 72.9 72.4 70.8 71.3
80.00 * 75.8 75.0 76.5 76.7 77.8 76.7 76.6 75.1 75.9
85.00 * 79.2 78.2 79.7 79.9 80.6 79.9 79.9 78.4 79.3
90.00 * 81.8 80.9 81.9 82.3 82.6 82.3 8Z.1 81.2 82.0
95.00 * 83.9 83.4 83.8 84.1 84.3 84.1 83.9 83.4 84.0
100.00 * 85.4 85.2 85.4 85.6 85.8 85.7 85.5 85.2 85.4
105.00 * 86.5 86.6 86.8 86.9 87.1 87.0 86 86. 86.6 86.6
110.00 * 87.7 87.8 88.0 88.0 88.3 88.1 88.0 87.9 87.8
115.00 * 88.7 89.0 89.0 88.9 89.2 89.0 89.0 89.0 88.8120.00 * 89.6 89.9 89.9 89.8 90.0 89.8 89.9 89.9 89.
125.00 * 90.3 90.6 90.6 90.5 90.7 90.6 90.T 90* 8l.4
130.00 * 91.0 91.2 91.2 91.2 9 3 91.2 1 1 1.2 P2 1
135.00 * 91.8 91.7 91.8 91.8 91 ,9 91.8 91o8 91.7 $ g?
140.00 * 92.3 92.2 92.3 92.4 92.3 92.4 92.3 02.3 r. e 3
145.00 * 92.7 92.8 92.8 92.8 92 8 92*8 92.8 92.8 92,7
150.00 ! 93.1 93.2 93.2 93.2 93.3 93.3: 932 93,2 43.1
155.00 * 03.5 93.6 93.6 93.6 93.7 93.6 93.6 9o 935
160.00 * 93.9 93.9 93.9 93.9 94.0 93.9 94e0 94.0 93.9
165.00 * 94.3 94.3 94.3 94.3 94.3 94.3 94.3 94.3 94.2170.00 * 94.6 94.6 94.6 94.6 94.6 94.6 9406 94.6 9 .3
175.00 * 94.9 94.q 94.9 94.9 94.9 94.9 94.9 94.9 940
180.00 * 95.2 95.2 95.2 95.2 9!5.3 95.2 95. 92 i.ib
184.99 * 95.4 95.5 95.4 950 99913 955 C 5 5 ~s ~j3
189.99 * 95.7 95.7 95.7 9502 99.8 9&S 96 6. 1611
194.99 96.0 9610 96,0 Z 96.0 9610 ,.0 I 4
199.99 * 96.2 96.2 96.2 96.2 96.2 96.2 96.2 96.2 96.2

r:~t***~***s*to******+
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HavefrIt lsP* P oerteetam

Tok 2. 32 - 11 na1 + Wg. UXr +. Ttd Tmp.ture
S. MAP IN UNITS O P ,l A -.

S.-- -293 245 230 232 226 239 243 249 248 253
2 72 263 254 246 238 231 225 220 236 240 242 245 250 258 268 277

269 262 254 246 238 232 226 220 214 228 233 236 239 244 253 262 269 27z
-264-259 252 244 236 230 226 222 217 211 219 225 228 232 237 245 252 258 261 263

255 253 247 240 233 227 223 220 218 214 208 208 215 220 225 230 237 242 245 247 249 250
243 244 241 235 228 222 217 215 24 212 208 203 19? 204 211 217 224 230 233 235 236 237 239 241'----- -tS 2)51-23 229 223 216 211 207 206 206 205 201 19 16 19 201 209 217 223 22 2 21 230 234

S29 224 223 222 218 212 205 199 I9 197 197 198 9 19 188 178 18 193 201 208 215 219 220 220 220 222 226 230 310
?9? 25 282 213 209 202 194 188 187 19 191 190 186 180 171 17? 184 191 19 203 206 211 213 214 215 294 303 310, - . 295 289 283 277 202 194 t68 17 171 16 13 1Z 178 1?1 164 169 174 179 15 190 195 20C 2C5 207 283 294 304 312

30. 300 292 283 276 269 261 175 170 169 171 174 173 168 161 156 160 163 166 171 176 183 190 262 274 284 295 306 315 321
313 104 293 28 4 275 267 259 251 242 160 161 162 161 157 151 147 149 151 153 157 163 244 252 263 274 285 295 307 318 325

-------lU 300-295 2R1 73 265 258 251 244 235 219 150 149 146 141 13 139 140 142 233 240 24 2 256 264 275 284 294 306 319 329325 312 298 2 35 274 265 259 253 246 239 232 227 138 136 133 127 129 130 226 236 244 251 258 265 274 283 22 303 319 331
2q9 316 301 287 277 268 261 256 249 242 235 226 220 209 124 116 204 217 228 237 244 252 2 65 264 271 20 290 303 318 331931 31 103 290 280 271 264 256 252 244 237 228 217 204 116 124 209 220 228 235 242 249 296 261-260 277 27? 301 316 329331 319 305 292 283 274 265 258 251 244 236 226 130 129 12? 133 136 138 227 232 239 246 253 29 265 274 285 298 31 L 2 S

32Q 119 306 294 2e4 275 264 296 248 240 233 142 140 139 137 141 146 149 150 229 235 244 251 258 265 273 283 295 308 319----.35 31-307 295 ZeS 276 263 252 244 163 157 153 151 149 147 151 157 161 162 161 160 242 251 259 267 25. 283 293 304 313
, 321 315 306 295 2e4 274 262 190 183 176 171 166 163 160 156 161 168 173 174 171 169 170 175 261 269 276 283 292 300 3u6312 304 294 2M3 207 205 200 195 190 165 179 174 169 164 171 178 182 183 181 170 176 104 14 202 277 283 289 295

. 'l10 303 294--215 214 213 211 208 203 198 191 184 177 171 to8 186 190 191 189 107 188 1194 202 209 213 282 287 292310 230 26 222 220 220 220 219 215 208 201 193 165 T17 188 194 197 198 197 197 199 205 212 218 222 223 224 291
* 237 234 230 220 227 221 227 223 217 209 201 194 186 195 201 205 206 206 207 211 216 223 229 233 23 2241 239 23T 236 235 233 230 224 217 211 204 19? 203 208 212 214 215 217 222 220 235 241 244 243

250 249 247 *43 242 237 230 225 220 215 208 208 214 210 220 223 227 233 240 247 253 25S263 21 256 292 245 237 232 ZZ 225 219 211 217 222 226 230 236 244 252 255 264
a, - '27 269 2 2 293 244-239 236 233 228 214 22C 26 232M * .6- -".

4 258( 250 2 45 6 2 24 28 54 263
ZS3 240 245 243 2M9 U 232 238 245 253
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FIGURE B51 69

Wavefront Plot-Q Polarization

Task 2.3A2 - Nominal + Mfg. Error + Third Temperature
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.o_ t otrt Ip-p aoriagtio
Taskh 2.32 - IMIa + Mfg. Error + Third TemperatureMAP IN UNITS OF 0.01 wAv s

362 353 346 340 335 198 201 204 206 212
380 372 363 354 347 340 33 32194 199 201 203 200 217 227 236378 370 362 354 347 340 334 329 322 187 192 194 197 203 211 220 226 23337- 367 360 352345 338334 330 325 320 177 183 167 190 196203-211 216 220-221-

3e 361 356 349 341 335 331 329 326 322 317 167 14 0 20 206 207 209352 352 350 343 336 330 326 324 322 320 317 311 156 162 169 176 182 188 192 193 154 195 19 2004u 4- 41-338 332 325 319 316 315 314 313-310-304 145-152 160 168 175 18162 185 19 16-1 120 96-
S 356 332 332 331 327 321 314 3C 305 306 306 306 302 297 137 144 IS1 159 167 173 177 175 179 179 11 15 189 226350 352 3348 322 33?8 310 303 197 295 297 300 299 295 289 129 136 143 i50 156 162 166 170 172 12 173 210 219 226

S - 61 -3S 349 343 310 302 292 286 286 289 292 291 287280 122 127 132 138 143 146 134 19 114 166 199 210 220226
374 366 358 349 342 327 28 28 27 0 2 2 281 277 270 11411 12 .2 11 1 1 16 1 19 200 222 31 2 31
: 79 370 359 349 341 333 325 317 308 268 269 270 269 266 259 105 106 110 112 116 122 160 16 179 190 201 211 223 234 241161----- -3 1 361- 3493 331 334 317 310 301 295 258 2 5 250 9 16 9-8 9 10149 156 164 17 180 191 20C 210 222 235 2411 378 364 351 340 331 325 319 312 305 298 293 247 245 24 6 -88 89 142 152 160 167 174 111 19 199 208 21 235 24
'*ISa 367 353 343 334 327 322 15 308 301 294 286 275 233 74 120 133 143 153 160 16 118 1 0 1? 196 ZC6 219 23% 47
! 7-g 369 356-34 -337-33 0324 318 310 303-293-283 270--8 245 125 136-144 151 15 6 1 7 1 172 177 14 13 203 21 232 245,7 38@ 5 3 71 350 349 3 3 324 317 310 302 292 100 99 97 253 256 259 143 148 5 15 6 172 5 1 190 03 2 214 224i-
395 385 3?2 360 350 341 330 322 314 306 299 112 110 109 107 262 266 269 270 145 151 160 167 14 8 1 1 0 211 224 235- 39 4 373 361 351 34C 329 318 BA0 133 127 123-121 11 7-2 -277? 69 2 r1-20 14-2 11 160- - 1783 181 199 209 220 229
37 !81 372 361 35C 340 328 160 193 146 141 136 13. 10 126 281 293 2 2 289 290 5 5 17 15 152 199 206 210 229..... 1313 126 291 248 293 294 291 289 290 2S5 177 185 192_199 208 216 224

768 370 360 349 a77 1 1 1?0 163 1 13 1 49 144 139 13 291 29 303 304 301 298 290 304 314 322 153 159 205 21L
r - "6 3 -84 -183-18 Si 7 1 68 161 154 147 141 300 307 311 312 309 307309 314 322 329 333 20 076 ?00 19a 15290 9O C 190 189 185 178 171 163 155 148 308 314 17 310 31 317 320 325 332 338 342 344 344 206

207 204 200 196 197 197 197 193 17 179 171 164 156 316 321 325 326 326 32 331 337 343 349 35344 344212 209 207 206 20S 203 200 19 167 183 14 67 323 329 332 334 336 337 342 341 355 361 364 364
220 219 217 215 212 207 200 195 190 15S 178 329 334 338 340 343 347 353 360 368 373 376- 233 231 22 222zz 215 207 202 198 15 109-331 337 342 346 350 156 364 32.3793 64

S .
Z?; 23f 2_8 220 215 212 210 30 340 14 312 359 366 .75 383 -92

223 218 215 213 209 347 352 358 i6'F 373
a!----__ 

- ----- -- .
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FIGURE B53

Wavefront Plot-P Polarization

Task 2.3A2 - Nominal + Mfg. Error + Third Temyetture
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no= 554

Took 2.33 - N0olnal * IKf. Irrow * Thrd Tfperature
PRINTE 04AP OF POINT SPREAD FUNCTION

(ONE SPACE REPRESENTS 8.04 NICRONSI* NOIRMALZD SO LARGEST VALUE - 0.0189 - 100
TOTAL ENERGY a 0.24610000,01MAP REPRESENTS 0.23092040,01 OR 93.8319 PERCENT CF TOTAL ENERGY

0 1 2 2 1 0 0 0 0 1 2 1 1 1 0 11 111 0 0 1 1 1 1 0 1 2 33 2 0 0 2 3 3 3 1 1 2 1 2 1 0 1 1 0---1---0- 0 0 1 1 1 1 0 0 1 0 2 3 2 1 1 2 1 3 4 2 1 2 1 1 1 0 0 0 1 1 0
0 0 01001 1 1 11l 1 0 1 2 2 2 2 1 1 2 3 2 1 2 2 1 111100
0 0 0 0 1 0 1 1 1 2 2 2 2 2 2 4 4 3 3 2 2 3 3 2 1 1 1 1 1 2 1 1 0 0 00 l- -I ---2 3 3 3 1 4 7 10 11 8 5 4 2 1 2 2- 2 1 0 2 1 I j 0 000 1 1 1 1 1 2 5 6 4 5 4 2 4 5131911 5 6 2 1 2 1 1 1 1 2 1 1 1 O0

S 1 0 0 1 1 2 2 5 6 8 9 5 5 6 6 1 16 13 11 12 6 2 4 2 0 2 2 1 1 1 1 0 0 0
1--70 1-- t1-1--351

4  - 8 10 7 6 9 I 1 19 20 27 2 26 21 9 5 2 1 3 2 1 1 0 0 1 1 1
0O 0 0 0 1 2 2 2 3 6 6 8 16 22 29 36 37 44 49 42 38 34 22 11 4 5 5 2 1 1 1 0 0 1 1
0 0 0 1 2 3 2 2 1 1 5 18 21 28 52 49 42 58 61 59 58 45 33 21 2 9 5 1 2 1 1 1 1 1 1I 1 2 2 2 4 4 4 3 3 10 23 31 46 66 51 57 82 69 64 80 73 49 32 23 14 7 4 3 1 1 2 3 2 1
1 Z 2 1 2 4 5 5 4 6 11 19 41 65 6,5 57 80100 76 56 73 75 44 31 25 11 8 7 4 -. 1 2 2 2 '1
1 I 1 1 3 4 3 5 5 7 15 17 27 42 48 52 51 51 54 44 52 54 32 36 30 13 12 5 5 4 4 4 1 1 1
I a 1 2 3 3 1 5 9 8 16 19 17 21 35 37 21 23 39 30 24 31 34 43 31 23 23 5 5 7 5 4 0 1 10 1 2 2 3 2 5 9 13 17 17 15 10 24 26 10 14 23 22 9 16 34 33 23 22 22 8 5 5 4 4 2 1 0
, 1 1 2 3 5 S 5 7 21 25 18 27 17 24 33 13 3 3 21 24 44 5q 30 23 20 13 10 7' 4 4 5 3 2 0- 1 1 3 4 5 5 6 7 20 29 29 55 39 20 27 18 16 13 20 22 50 60 28 28 20 6 6 5 5. 4 3 2 1 1
1 2 2 4 4 5 4 8 13 23 42 45 52 33 ? I10 3 3 15 22 1 16 24 26 40 26 8 3 1 5 4 2 0 1 1

S 1 1 1 4 3 4 4 10 2426 36 33 20 13 7 21 25 15 18 23 13 5 3 12 27 20 14 6 1 1 2. 1 0 1
S0-- 1- -5 2 3-5 9 23 14 12 17 19 37 37 34 39 27 23 31 34 28 14 6 5 410 8 . 2..1. . 2 1 0

0 I 2 2 2- 6 5 7 2 14 37 55 84 83 62 54 53 56 61 62 54 38 28 15 1 2 3 :. .5 3 2 1 I .1
1 -2 1 1 1 1 3 3 2 6 28 53 72 88 84 73 83100 92 72 65 58 44 30 18 6 2 1 2 4 :a.. I I I I

.-- 2 1 0 0 2 4 9 19 32 44 60 73 75 72 75 82 76 71 69 53 34 18 10 7 6 3 11 :.1 2 2 1 1
1 1 1 1 1 3 4 9 16 18 23 36 56 72 75 68 58 53 63 61 40 22 10 3 3 4 3 1 1 2 1 0 0
1 1 0 0 1 2 3 3 5 5 3 7 18 33 42 45 48 44 34 31 29 22 15 8 5 7 6 4 3 3 1..;0 0 0 0

--- 1--1---0- 1 2-Z' 3 t 1 9 17 21 24 24 21 19 16 13 10 8 9 12 11 9 7 6. 4 1 i 0 0 10 1 1 1 2 3 4 1
5. 2 5 1 1 1 

, 2
7  5. 3 2 "1 0 0 1

0 ) o 1 1 0 1 1 I 1 2 2 1 2 4 7 13 19 1 6 3 3 4 6 5 4 3 2 i 2 2. 1 0 0 0
* -- 0-o 1 1 12-2 1 1 1 1 1 1 2 4 711 9 5 2 1 2 3 3 2 1 0 0 1 1 1 0 0 0

,, 0 # 0 1 2 2 3 2 2 1 1 1 1 2 3 3 3 3 4 4 2 i a I a 2 1 1 1 I1 1 1 0 0
o I i 1 I I 2 2 1 1 1 3 4 3 2 2 2 2 1 1 1 1 0 1 1 1 1 1 1.1 1 1 1 0-0 -- 0-- 0 0 I 1 2 2 1 2 3 3 1 1 1 1 2 2 2 1 1 0 1 1 1 1 0 0 0 1 1 1 00 . I I I I I 1 1 2 1 1 2 2 2 1 0 0 2 3 2 1 1 1 1 0 1 1 1 1
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FIGURE B55

B73

Intensity Distriubtion - Central 129 Microradians

Task 2.3A2 - Nominal + Mfg. Error + Third Temperature
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FIGURE B56
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TABLE B18

E NC I PC L E D E N E R G Y B75

*r***ea****ga, Task 2.5A - Nominal + Mfg. Error + Axial Gradient
C l ........... . - --- ***
-- * PFRCFENT ENERGY WITHIN CIRCLE CENTERED AT IN0CATIO COORDINATES---------------

?( 9- * CENTER (MICRONS):
rr'14) * X- -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13SY= -10.13 -10.13 -10.13 0.0 0;0 0.0 10. 1"1013 10.13

** *** * ***** ** **** * *********** *****

2.00 * 0.0 0.0 0.1 0.1 0.0 0.0 0.1, 00 0.04.00 0.2 0.2 0.1 0.1 0.0 0.0 0.1 0.3 0.36.00 * 0.2 0.2 0.5 0.4 0.2 -  0.2 0.6+  0.3 0.30.00 * 0.9 0.9 0.9 0.6 0.2 0.3 1.0 1.1 0.910.00 1 .2 1.3 1.4 0.9 0.6 0.6 1.6 1.6 1.3t2.00 * 2.8 2.9 2.3 1.4 0.7 1.0 2.6. 3.3 2.814.00 * 2.8 2.9 3.3 2.4 1.5 2.0 3.8 3.3 2.816.00 * 4.7 5.0 .4.5 3.0 2.1 2.7 5.1 5.5 4.619.00 * 5.6 5.8 5.7 4.4 5.0 4.1 6.4 6.4 5.60.0 * 7.4 7.8 7.7 5.7 5.0 5.6 8.5 8.5 7.522.00 * R.2 8.6 9.4 7.9 9.0 7.9 10.1 9.4 8.524.00 * 10.6 11.Z tl.1 9.2 10.5 9.3 LL.,8 l ot,26.00 * 11.8 12.4 13.2 12.1 14.5 12.3 13.8 ;13.5 12.728.00 * 15.0 16.0 16.5 15.3 15.5 15.5 17.6 17.1 16.130.00 17.1L 18.1 18.6 18.3 19.6 18.5 19o4 19.7 18.732.00 * 21.6 22.9 22.0 20.9 21.4 21.1 23.2 24.5 23.234.00 * 22.5 24.0 24.6 25.0 24.8 25.1 26.2 25.6 24.236.00 * 27T.4 29.0 28.4 27.8 27.9 ..... ZT8 30.5 30.6 29.038.00 * 29.5 31.2 31.3 31.5 32.8 31.5 33.3 33.1 31.440.00 * 33.7 35.2 34.9 34.6 35.L 34.5 37.4 37.1 35.642.00 * 35.6 37.2 38.5 39.2 41.2 39.1 40.9 39.1 37.544.00 * 40.0 41.1 41.6 41.6 43.9 41.2 44.1 43.1 42.046.00 * 42.9 43.6 45.0 46.7 49.9 46.4 47.3 45.7 44.9'4-.,00 * 47.0 47.3 49.2 50.4 51 .- 50.0 51.2 49.4 48.850.00 * 50.1 50.2 51.6 53.6 56.2 53.3 53.2 52.2 51.952.00 * 54.2 53.7 55.5 57.0 58.4 56.7 5608 55.5 55.754.00 * 56.4 55.9 58.1 60.2 61.9 60.1 5902 57.6 57.656.00 * 60.3 59.6 62.2 63.3 64.1 63.3 62.8 60o9 61 .258.00 * 63.0 62.3 64.0 65.4 67.3 65.3 64.8 63.3 63o560.00 * 65." 65.0 67.2 67.9 69.4 67.9- 6706 :65.81 66.262.0 * 67.;6 66.9 69.0 70.2 71.8 70.2 69.6 67.5 67.964.00 * 70.3 69*7 71.1 71.6 73,4 71.7 71,6 70.0 70.666.00 7L.9 71.4 73.0 73. 8 75.5 73.8 73.4 71,6 72.268.00 * 74.0 73.4 74.7 75.1 76.3 75.1 75.0 73.6 74.370.00 * 75.1 74.6 76.1 76.7 77.8 76.6 763 74.86 75.572.00 * 77.0 764 77 77.4 77.7 7W.7 77,7 - 77.5 76.5 77.374.00 * 77.9 77.2 78.6 79.0 79.7 79.0 78.6 77.3 78.176.00 * 79.4 78.7 79.8 79.9 80.3 79,9 79e7 78.8 79,578.00 * 80.3 79.6 80.4 80.7 81,; 80 ; 80 " 79.7 80.3
80.00 * 81.4 80.6 81.4 81.4 81.7 81.4 81,4 80.7 81,4
t**66*6h*t*g *t***np*9+



TABLE B19

ENC IRCL E D E NER G Y

876
Task 2.5A - -Jominal + Mfg. Error + Axial Gradient

CTQCL F
------ PDCNT FNEPY WITHIN CTRCLE CENTERED AT INCICATED COORDINATESAr) I U. -- --,-- - -

O(r- * CENTFP (MICRONS):
CP1S) * X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 * 0.2 0.2 0.4 0.3 0.1 0.1 0.4 0.3 0.3
10.00 * 1.? 1.3 1.4 0.9 0.6 0.6 1.6 1.6 1.3
15.00 * 3.9 4.2 4.1 2.6 2.1 2.3 4.7 4.6 3.8
20.00 7.4 7.8 7.7 5.7 5.0 5.6 8.5 8.5 7.5
25.00 * 11.3 12.0 12.6 11.8 12.4 12.0 13.2 13.0 12.1
30.00 * 17.1 18.1 18.6 18.3 19.6 18.5 19.4 19.7 19.7
35.00 . 25.6 27.0 26.6 25.8 27.1 25.8 28.2 28.4 27.t
40.00 33.7 35.2 34.9 34.6 35.1 34.5 37.4 37.1 35.6
45.00 * 41.6 42.6 43.4 45.0 47.5 44.7 45.9 44.7 43.5
50.00 * 50.1 50.2 51.6 53.6 56.2 53.3 53.2 52.2 51.9
55.00 • 59.0 58.2 60.6 61.8 63.7 61.7 61.4 59.6 59.9
60.00 * 65.7 65.0 67.2 67.9 69.4 67.9 67.6 65.8 66.2
65.00 * 71.0 70.4 72.3 73.0 74.7 73.0 72.7 70.8 71.3
70.00 * 75.1 74.6 76.1 76.7 77.8 76.6 76.3 74.8 75.5
75.00 * 7P.7 78.1 79.2 79.5 80.0 79.5 79,3 78,2 78,9
80.00 * 81.4 80.6 81.4 81.4 81.7 81.4 81.4 80.7 81.4
95.00 * 83.1 82.5 83.1 83.2 83.3 83.2 83.3 82.6 83.2
90,00 * 84.5 84.2 84.6 84.8 84,8 84.8 84.8 84.4 84.7
95.00 85.9 85.9 85.9 86.1 86.4 86.2 86.1 86.0 86.1
L00.00 * 87.0 87.3 87.3 87.4 87.8 87.5 87.4 87.2 87.1
105.00 * 88.0 88.3 88.5 88.5 88.8 88.6 88.5 88.3 08.1
119.00 * 80.1 89.3 89.4 89.4 89.6 89.4 89.4 89.3 89.1
115.00 * 90.0 90.1 90.1 90.1 90.2 90.1 90.1 90.1 90.0
120.00 * 90.6 90.7 90.7 90.8 90.8 90.7 90.8 90.8 90.7
125.00 * 91.2 91.2 91.3 91.3 91.4 91.3 91,4 91.3 91.3
130.00 * 91.8 91.7 91.8 91.9 92.0 91.9 91.9 91.8 91.9
135.00 * 92.3 92.3 92.3 92.3 92.5 92.3 92.3 92.3 92,2
140.00 * 92.7 92.7 92.8 92.8 92.8 92.8 q2.8 .92.8 92.7
145.00 * 93.1 93.1 93.1 93.2 93.2 93.2 93.2 93.1 '3.1
150.00 * 93.4 93.4 93.5 93.5 93.5 93.5 93.5 93.5 93.4
155.00 * 93.8 93.8 93.8 93.8 93.8 93.8 93.8 93.8 93.8
160.00 * 94.2 94.1 94.1 94.1 94.1 94.1 94.0 94.1 94.1
165.00 * 94.4 94.4 P4.5 94.4 94.4 94.'4 94.4 94.4 94.4
170.00 * 94.7 94.7 94.8 94.7 94.8 94.7 94.8 94.7 94.7
175.00 * 95.0 95.0 95.0 95.0 95..0 95.0 95,1 195,0 15.0
180.00 * 95.2 95.2 95.3 95.3 95.4 95.3 95.3 95.3 95.3
184.99 * 95.5 95.5 95.5 95.6 95.6 95.6 95.5 95.6 95.6
189..99 95.7 95.8 95.8 95.8 95,8 95.8 95.8 95.8 95.8
194.99 * 96.0 96.0 96.0 96.0 96.1 96.0 95.0 96oO 96.0
199.99 * 96.2 96.3 C6.2 96,2 96.2 96.2 96.2 96.2 96.3

Q-264



Ihvefront NIp-q Polarization

....... 2.S - No al + lf g. Error + Aial Gradient

MAP IN UNITS OF 0.01 WAVES-'~_~- --_ 

--

159 153-148 143 139 152 155 156 156 159
173 167 161 155 149 144 140 134 151 154 155 156 9 165 172 179

172 167 162 156 150 146 142 137 132 146 150 152 153 1s? 163 170 175 178
170 166 161 155 150 145 142139 135 130 138 143 146 148 153 158 164 167 1649 169163 162 156 153 148 143 140 139 137 134 128 128 135 139 143 148 153 156 158 158 150 158153 155 154 150 144 139 135 134 134 134 131 126 120 127 132 138 143 148 150 151 l 10 C 150 151.142-145-147 145 140 134 130 128 128 130 130 127 121 112 120 127 133 139 143 145 145 144 144 144 146 148200 136 138 138 136 i3i 125 12t 120 123 125 125 122 116 106 113 120 128 134 138 140 139 139 13e 139 140 142 219203 200 197 131 128 122 116 112 113 117 120 120 116 110 101 107 113 120 126 130 132 133 133 133 133 210 216 221S-207 203-200 195 121 114 107 104 106110 113113 109 10Z-95100 104 109114 118 121 124 126 127 2C2 211 218 223216 211 206 201 195 189 183 100 97 98 101 104 104 100 94 88 92 94 97 101 105 110 115 1E5 194 203 212 220 226 229

221 215 2C8 201 194 188 183 177 170 90 92 94 94 94 1 a85 1 3 84 85 08 93 11 1179 e 195 2C3 213 222 229 233
2 26219 210-200192 le7 184 179 173 1661661-83-3 -81 76-72-7- 4 7 165 171 177 1e3 L 196 2C3 212 221 230 2J

231 223 212 202 193 188 185 181 176 170 165 161 73 72 69 63 65 65 160 168 175 181 It? 152 9602 209 219 229 231
S34 226 215 204 1 956 18185 179 173 168 142 159 149 41 52 140 152 162 169 175 102 lel 191 194 199 207 218 228 2jj .-- -27? 228 218 ZC7 -19- 194191 187 182 175 -169-62-iSZ-140-52--61--145-155 

62 166 173 g-179i10S 111 196 204 215 226 2342 37 229 219 2C9 2C2 196 192 187 181 175 168 160 65 65 63 69 72 73 161 165 170 176 11t 185 18e 193 202 212 223 2312 35 230 221 212 203 196 190 183 177 171 165 75 74 74 72 76 81 83 83 161 166 173 171 104 187 192 200 210 219 226- - 33-229 222-213 203 195-187179172--93--s8--8' 83 81--5 91 94 94 92 90 170. 177 113 1806 194 2C1 208 215 2;1_ 29 226 220 212 203 194 185 115 110 ICS 101 97 94 92 88 94 100 104 104 101 98 97 ICC 10 3 13 9 I1 2C1 206 211 216
223 218 211 202 127 126 124 121 118 114 109 104 100 95 102 109 113 113 110 106 104 101 114 121 195 2CO 203 201

I i rzR-+L 6t21 133- 33-13- 33-132--30-12 12O-3-I 0O-IO --116--120 -120- --13- l 11 1 17 III pgg- - -

' 

- 12"17-131"1"2 12 9 197 200 203 " 
.....

-: 21t 142 140 139 138 139 1'39 140 138 134 128 120 113 106 116 122 125 125 123 120 121 125 131 136 138 138 136 200148 146 1 1414 44 144 145 145 143 139 133 127 120 11 121 127 130 130 128 128 130 134 14C 145 147 145 142151 150 150 150 151 150 148 143 138 132 127 120 126 131 134 134 134 139 139 144 190 154-155 153
15 8 15 8 1580 156 153 14 143 139 1 l 128 128 134 137 139 140 143 148 153 15l 162 163169 169 167 164 158 153 148 146 143'138 130 135 139 42 14 3 1 50 155 141 146 170

_1_9 - 1" - 163 153152-l M 14132-37 142 146 150256 162 16 1w 
1I A72 143 159_136 15 IS4 Og M 3 4 I ) 14 149 1.5 161Is 1 173

159 15 
-- -

12 
----------

4 
- -- -5 

1U' 4 ~S~Ii ~ 6 4 ~- PI
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FIGURE B59

ilavefront ap-P Polariatilon

t................ . ainal + Nfg. Error + Ax&li Gradient

MAP IN UNITS OF 0.01 WAVES 79

268 262 256 252 247 110 113 114 i11 le

262 276 269 263 258 253 248 243 109 413 114 114 117 123 131 136
281 276 270 264 259 254 250 246 240 105 109 110 112 115 121 128 133 137

-I 278 274 269 264 258 254 251 248 244 239 96 102 105 107T-1-17 122 126 127 127
__ 272 271 267 262 256 251 248 247 245 242 237 87 93 98 102 106 111 115 117 111 17 111

262 264 262 258 253 247 244 243 243 242 239 234 78 85 91 96 101 106 109 ICS 1(9 ICa 109 110
S1 153 255 254 249 243 238 236 237 239 238 235 230 71 70 85 92 98 102 104 1C3 IC2 102 103cC 106266 244 246 247 244 239 233 229 229 231 234 234 230 225 65 72 79 86 92 97 98 98 97 97 97 99 1O 135

268 266 263 240 236 230 224 221 222 225 229 228 224 218 59 65 72 79 84' 88 90 S 91 91 91 125 132 137S - 2-269-266 261 23C 223 216 213 214 218-222 21-2127 211-53-58 63 68 72 76 80 82 - 4 85 118-127 134 139
2s9?27 ? 7P 266 ?61 255 Z49 2C9 205 206 Z10 213 213 209 202 47 50 53 5 59 64 68 73 101 110 119 128 136 142 145
287 291 274 267 26C 254 249 243 236 196 200 202 202 199 193 39 41 43 44 47 52 88 95 103 111 119 129 L38L45 149
-2 29 6 266-758 253 250 245-239 232 227 1-191-191 189185 ---31 33 33 33 -81 87T 93. 99 ICC6 112 119 127 137 145 151

29' 29 278 268 259 2Z4 251 247 242 236 231 227 181 180 177 22 23 23 76 84 91 97 C3 ICe 112. 1 25135 145 153
300 292 281 270 262 257 254 25 2145 239 234 22 221 211L 169 t11 56 68 77 85 91 98 103 107 I1 115 123 133 144 153

F --- 303 t24 -283- 273 -65- 260 257 253 248 241 235-227-218 206" 22 181--61-71- 78-84 89-95-IC1 1C4 107-112 120 131 142 153
303 275 285 275 268 262 258 253 247 241 234 226 35 35 33 189 192 193 77 81 86 92 97 1 1C4 10 18 1 39 142
301 295 287 77 26 26? 256 249 243 237 231 45 44 44 43 19 101 203 203 77 8 89 95 ICO 13 108 116 126 135 14

------ '-29 5 288 279 269 261 253 ?45 238 63 58-55 5 4 53 51 205 111 214 214-212 2108 -- 3- 9 104-lc 117 124 131 137
S 95 292 286 278 269 260 251 M5 80 75 71 67 64 62 59 2142 225 225 222 218 217 221 99 105 111 116 122 127 132

289 284 277 268 7? 96 94 91 as88 84 79 74 0 652 223 229 233 234 230 226 224 226 234 242 11 116 119 122
S2822- 

1020 00 9 908r7-- 71-2130 236 240 240 2373323323323242 248 252 11 116 1I1283 112 110 109 108 109 11C 110 108 104 98 91 83 76 236 242 245 245 243 241 241 245 251 256 255 258 256 116118 116 114 114 114 115 115 114 109 103 97 90 82 242 247 250 250 249 248 250 254 260 265 267 265 ;62
121 120 120 120 121 120 116 113 108 103 97 90 246 251 254 255 255 255 259 264 270 274 275 273128 120 128 120 Z26 123 118 113 109 105 98 248 254 257 259 260 269 268 273 275 283 284

N. 139 139 137 134 128 123 119 116 113 108 250 256 260 263 266 270 276 ZCI 246 290
-i- 148 145 140 133 127 123 122- .20 116 252 257? 26 266 Z71 27S 282 28 29-3

49 1-2 35 129 126 1?S 124 121 2 -0 ?a ;C Z5 281 287 24
129 126 126 125 122 259 264 268 273 279
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FIGUR 61

Task 2.5A - lomiunal + MfS. Error + AxIal Gradieat

I ~pINTAtPIITI-A OF POINT SPREAD FUNCTION

(ONE SPACE REPRFSENTS 8.04 MICRCNSI
NORMALIZED SO LAPGEST VALUE * 0.0285 * 100

TOTAL ENERGY * 0.24610000*0L
MAP REPRESENTS 0.23145650+01 OR 94.0498 PERCENT OF TOTAL ENERGY

00111 0 1 0 0 1 1 1 1 0 0 0 0 0 1 1 1 0 0 0 0 0 1 1 1 0 0
S 0 1 1 00101 0011 1 00 11 1 100001 1000a -0o 0 - 0 0 0 1 1 0 0 1 1 1 1 1 0 a 0 0 1 2 1 1 1 0 0 0 0 1 1 0 0 00 0 0 0 0 0 0 1 1 1 1 00 1 1 1 1 0 0 0 1 2 2 1 1 1 0 0 1 1 0 0 0 00 0 0 0 0 0 1 1 1 1 0 0 1 1 2 3 3 1 1 1 2 3 3 2 1 1 1 1 1 1 1 0 0 0 0-0--0-0-- 1- -0 1 1 Z I L 1 Z 3 5 5 3 Z 22 1 I L 0 I 2 L 0 0 0 0 00 0 0 0 1 1 1 0 1 2 2 3 3 2 2 2 3 5 2 2 3 2 3 2 1 1 0 1 2 1 0 0 0 0 0
1 0 0 0 0 1 I 2 5 6 4 3 4 5 4 3 5 7 S 3 2 3 2 1 1 1 1 0 0 0 0 O 0

F 0-- -0- 0 0 00 o-1 2 25 7 4 3 3 3 7 10 11 13 9 7 5 1 1 1 1 2 2 0 0 0 0 0 0 0
S 0 0 0 0 1 0 1 4 6 5 4 5 9 155 21 19 11 8 6 2 1 0 2 3 1 0 0 1 0 0 0 00 0 0 0 0 1 1 2 3 2 2 7 4 4 16 15 18 31 26 26 2S 14 6 3 2 4 3 1 0 0 1 0 0 00 1- 0 1 1 2 3 3- 1 1 71118 25 23 43 65 5 39 40 34 19 9 7 4 2 2 1 0 0 1 1 1 01 0 0 0 1 2 2 3 3 3 2 5 20 29 27 38 64 82 74 50 42 40 22 12 11 4 2 2 1 2 1 1 0 1 LL 3 1 1 2 2 1 3 3 6 10 8 IS 25 35 44 47 63 80 61 48 47 26 19 16 7 6 1 2 3 3 2 1 1 10'. --0 1 - '--Z? ZZ 3- 2--3 9 1011 21 38388 46 89 96 0 28 35 29 2) 14 9 10 3 3 4 2 2 1 1 10 1 1 1 3 3 2 1 3 11 10 14 39 34 31 66 61 4 19 0 27 18 8 6 4 3 1 1 1 1 0*, 1 1 1 I 1 4 3 2 2 911 16 24 18 40 41 13 10 ? 30 41 43 47 20 10 7 3 5 4 2 I 1 1 1 0-,.. ---1- 1 -3 3 1 8 12 20 43 25 20 26 14 13 4 17 24 35 44 17 !1 a 1 4 4 3 1 1 1 1 00 1 1 t L1 2 Z 3 3 9 19 23 36 20 8 20 15 11 14 25 13 5 14 lZ 18 I 1 1 1 2 4 2 1 0 1 1I 1 0 1 2 3 1 3 8 11 17 12 10 11 15 49 75 65 53 48 29 8 2 5 13 8 3 1 1 3 2 1 0 1 1, - 1- 0--2t-1--2-- 3 11--6 4 3 12 38 45 65100 91 59 41 4432 14 3 3 1 3 3 1 1 1 1 1 1 0t LI 1 3 1 2 2 2 5 2 7 18 38 77 89 83 80 6S 52-53 53 42 25 17 11 2 1 3 1 2 2 1 1 1 1* 0 1 1 1 1 1 2 2 1 2 14 26 40 59 68 72 80 831-1 49 31 24 19 L5 10 3 1 1 1 2 1 0 0 0 0O--1---- 12 2- Z 5 10 6 2 25 27 37 55 66 S3 3 11 9 5 2 1 1 2 2 1 0 0 0 0 00 0 1 1 1 0 1 2 4 5 4 3 5 12 22 30 3331 Z4 22 10 ? 4 4 2 2 3 3 1 0 0 0 0 0 0S 0 0 0 0 1 1 1 1 4 2 0 1 6 12 1? 21 21 14 96 3 6 6 7 8 7 3 1 0 0 0 0 0 0ro-----0---0-- 0 -1- 3-3- 2 1 2 4 5 71011 8 4 2 4 S 6 5 8 6 3 1 1 0 0 0 0 0

. 0 0 0 0 0 0 0 t 1 I 1 1 1 2 5 7 6 3 4 6 5 3 2 3 4 2 2 2 1 1 0 0 0 0 10j. 0 0 0 0 1 1 1 0 0 1 2 3 4 4 4 4 4 4 3 .3 2 1 1 0 1 1 1 1 0 0 0 1I'--"-- -- 02----0 1- 3---2--1-- 1 1 1 2 2 2 2 3 S 4 3 2 1 I I 1 1 1 I 2 1 1 0 0 0 0
0 0 0 0 0 1 0 0 1 1 1 1 2 3 2 1 0 0 1 1 1 1 1 0 1 0 0 0 0 a 0 0 0 0 o

I 1 1 -- O 0-- 1 2 -2 2 1 1 0 01 1 1 2 1 1 1 0 0 0 0 0 1 I 1 0 0a ° 1 1 21 1 1 0 o o 1 1 0 , o o o o a I I , I a 0 o o 1 1. . , 0 o o* ... 2111 1110 0 00.1... .0 
011 1 1 0 0

0I- - -i-,--.-------.10

* - - - - - - - - -- - - - -



1IGUrU 361

Task 2.5A - Nam1ul + Nfg. Error + Axkal Gradieut

P. INTEURAP OF POINT SPREAD FUNCTION

IONE SPACE REPRESENTS 8.04 MICRCNSJ)
NO*ALTZED SO LAPGEST VALUE a 0.0205 * 100

TOTAL ENERGY * 0.24610000.0I
NAP REPRESENTS 0.23145650.01 OR 94.0498 PERCENT OP TOTAL ENERGY

0 0 1 1 1 1 0 1 0 1 I I 1 0 0 0 0 0 1 1 1 01 0 a 0 1 1 1 0 0S 0 0 1 -II 0 1 I 1 1 1 1 1 1 0 1 1 11 1 00 0 0 1 1 0 0 0-- 01-0 0 0 1 1 1 1 0 0 0 0 1 2 1 0 0 0 1 1 0 0 00 0 .0 0 0 0 0 1 1 1 0 0 1 1 1 1 1 0 0 0 1 2 2 1 1 1 1 0 0 1 1 0 0 0 00 0 0 0 0 0 1 1 1 1 0 0 1 1 2 3 3 1 I 1 2 3 3 2 1 1 1 1 1 1 1 0 0 0 0
I I I - 1 Z 3 5 5 3 2 I 1 2 1 1 0 1 2 1 0 0 0 0 0

010011112 11235532122111012000 00 0 0 0 1 1 1 0 1 2 2 3 3 2 2 2 3 5 2 2 3 2 3 2 1 1 0 1 2 1 0 0 0 0 01 0 0 0 0 1 1 1 1 2 S 6 4 3 4 5 4 3 5 7 5 3 2 3 2 1 1. 1 1 0 0 0 0 0 0
ill 0--0-0-0 - 0-1-- 2---57 4 3 3 3 -71011 13 9 7 5 1 1 1 1 2 2 0 0 0 0 0 0 0n 0 0 0 0 0 1 0 1 4 6 5 4 5 4 5 9 15 21 19 11 8 6 2 1 0 2 3 1 0 0 1 0 0 0 0, 0 0 0 0 0 1 1 2 3 2 2 7 4 4 16 15 18 31 28 26 25 14 6 3 2 4 3 1 0 0 1 1 0 0 0, --1- 0 1 1--? 3 -3 1 711 18 25 23 43 65 53 39 40 34 19 9 7 4 2 2 1 0 0 1 1 1 01 0 0 0 1 2 2 3 3 3 2 5 20 29 27 38 64 82 74 50 42 40 22 12 11 4 2 2 1 2 1 1 0 1 1S I 1 1 2 2 1 3 3 6 10 8 15 25 35 44 47 63 80 61 48 47 26 19 16 ? 6 1 2 3 3 2 1 1 1,-0-t 1-2- 2 -- 2 3-- 2--3 9 10 11 21 39 38 46 09 96 50 28 35 29 2? 14 9 10 3 3 4 2 2 1 1 1, I 1 1 3 3 2 1 3 7 11 10 14 39 34 31 66 61 34 19 20 27 16 8 6 7 4 4 3 1 1 1 1 0, 1 1 1 1 1 4 3 2 2 9 11 16 24 18 40 41 13 10 7 30 41 43 47 20 10 7 3 5 4 2 1 1 1 1 0, 0o1--0 --1 -2---3 3 1 8 12 20 43 25 20 26 14 13 4 17 24 35 44 17 11 8 1 4 4 3 1 1 1 1 00 1 1 1 1 2 2 3 3 9 19 23 36 20 8 20 15 t 14 25 13 5 14 12 0 It 1 1 2 4 2 1 0 1 11 1 0 1 2 3 1 3 8 11 17 12 10 11 15 49 75 65 50 48 29 8 2 5 13 8 3 1 1 3 2 1 0 1 11 -- -0-2-1 -2--3-11-6 4 3 12 38 45 65100 91 59 47 44 32 14 3 3 1 3 3 1 3 1 1 11 01 1 1 3 1 2 2 2 5 2 7 18 38 77 89 83 80 65 52-53 53 42 25 17 11 2 1 3 1 2 2 1 1 1 10 1 1 1 1 1 2 .2 1 2 14 26 40 59 68 72 80 83-71 49 31 24 19 I5 10 3 1 1 1 2 1 0 0 0 01t-1O----O I- 2- 2 5 10 16 22 25 27 37 55 66 53 10 17 I1 9 S 2 1 I 2 2 1 0 0 0 0 00 0 1 1 1 0 1 2 4 5 4 3 5 12 22 30 33 31 24 22 18 7 4 4 2 2 3 3 1 0 0 0 0 0 00 0 0 0 1 1 1 4 4 2 0 1 6 12 17 21 21 14 9 6 3 6 6 7 8 7 3 1 0 0 0 0 0 0:[7 -0--0-- o- 0-0 1-1-1-3 3 2 1 2 4 5 710 11 8 4 2 4 5 6 6 8 6 3 1 1 o-0 0 0 0, o 0 0 0 0 0 0 1 1 1 1 1 2 5 7 6 3 4. 6 3 2 3 4 2 2 2 1 1 0 0 0 0 10 0 0 0 0 0 1 1 0 0 1 2 3 4 4 4 4 44 3 3 2 1 1 0 1 1 1 1 0 0 0 1---- 0- 0---0 1-3-2-1- 1 1 2 2 2 2 3 5 4 3 2 1 1 1 .1 I 1 1 2 1 0 0 0. -S ~0 0 0 0 0 1 2 2 1 1 1 2 1 1 11 2 3 2 1 0 0 1 1 1 1 0 0 0 0 0 0- 0 0 0 0 1 0 0 1 k I 1 2 3 1 0 0 1. 1 I 1 0 1 0 0 0- 0 0 0 0 0 0 0- -- - --- o.-- -- 1--1 2--Z 2 1 1 0 01 1 1 2 1 1 1 0 0 0 0 01 1 1 0 09 0 1 1 2 1 1 1 0 0 1 1 1 1 0 0 0 0 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 0 0

S0 11 10000 000000 0 0 1 111 0000 11000000
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TABLE B20

E N C I R C L E D E N E R G Y B84
------- ----------------- - - -- -- ---

+*tt*** Task 2. B - Nominal + Mfg. Error + Radial Gradient
CT CL

*- PFRCENT ENERGY WITHIN CIRCLE CENTERED AT INDICATED COORDINATES
40 DIUS *

(I- * CFNTER (MICRONS):
CPlI4S) * X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.00 f* 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4.00 t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.06.00 * 0.0 0.0 0.1 0.0 0.1 0.0 0.1 0.1 0.0
9.00 * 0.1 0.1 0.1 0.1 0.1 0.0 0.2 0.2 0.1
10.03 * 0.1 0.1 0.2 0.1 0.1 0.1 0.2 0.2 0.2
12.00 * 0.3 0.3 0.3 0.2 0.1 0.1 0.3 0.4 0,3
14.00 * 0.3- 0.3 0.4 0.3 0.3 0.3 0.5 0.4 0,3
16.00 * 0.5 0.4 0.4 0.4 0.3 0.4 0.5 0.6 0.5
18.00 * 0.6 05 0.5 06.6 0.6 0.5 0.7 0.6 0.6
?0.00 * 0.8 0.7 0.7 0.7 0.6 0.7 0.8 0.7 0.8
22.00 * 0.9 0.7 0.8 0.9 1.0 0.9 0.9 0.8 0.9
24.00 * 1.1 09 1.0 1.1 1.1 1.0 1.0 t O ,
26.00 * 1.2 1.0 1.2 1.3 1.4 1.2 1.2 1.1 1.2
?00 * 1.5 1.2 1.5 1.5 1.5 1.5 1.4 1.3 1.5
30.00 * L.7 1.4 1.6 1.7 1.8 1.7 1.6 1.4 1.7
32.00 * 2.1 1.8 1.9 1.9 1.9 1.8 1.8 1.8 2.0
34.00 * 2.2 1.9 2.1 2.1 2.1 2.1 2.1 L.9 2.1
36;00 * 2.7 2.4 2.4 2.3 2.3 2.3 2.4 2.5 2.6
38.00 * 2.7 2.7 2.6 2.5 2.6 2.7 2.7 2.9
40.00 * 3.5 3.4 3.2 2.9 2.7 2.9 3.2 3.4 3.5
42.00 * 3.7 3.7 3.7 3.3 3.1 3.4 3.8 3.8 3.8
44.00 * 4.6 4.6 4.2 3.8 3.4 3.8 4.3 4.7 4.7
46.00 * 5.2 5.3 4.8 4.4 4.0 4.4 5.1 5.5 5.4
48A00 * 6.1 603 5.7 5.2 4.4 5.1 6.0 6.6 603
50.09 * 7.0 7.2 6.5 6.0 5.6 5.9 7.0 7.6 7,3
52.00 * 8,3 8.5 7.5 7.0 6.3 6.9 8.0 9.1 8.6
54.00 * 9.0 9.4 8.8 8.2 8.0 8.1 9.3 10.0 9.4
56.00 * 10.7 11.0 10.5 9.8 9.0 9.7 11.1 11.8 11.1
58.00 * 12.1 12.5 12.0 11.3 11.1 11.1 12.6 13.4 12.6
60.00 * 14.2 14.8 14.0 13.3 12.8 13.1 14,7 15.8 14.8
62.00 15.5 16.0 16.3 15.6 15.0 15.4 17.1 17.1 16.1
64.00 * 18.7 19.3 18.1 17.8 17.1 17.5 1900 20.4 19.3
66.00 * 20.5 21.2 20.8 20.9 20.0 20.6 21.8 22.4 21.2
P.00 * 23.7 24.4 23.2 23.0 21.9 22.8 24.3 25.6 24.4
79.00 * 26.0 26.6 26.2 26.4 25.5 26.1 27.4 ?8,0 26.8
72.00 * 29.3 30,0 28.5 29.1 29.1 28.9 29,7 31.3 30.1
74.00 * 31.3 32.0 32.4 32.5 33.1 32.3 33.6 33.3 32.1
76.00 * 34.6 35..4 35.6 35.6 36.2 35.4 36.8 36.6 35.6
78.00 * 37.4 38.0 38.5 38.5 4001 38.3 39.6 39,2 38,4
80.00 * 40.5 41.3 41.9 42,2 43,2 47,.1 43,0 42,4 41.5
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TABLE B21

ENCIRCLED ENER G V 85

Task 2.5B - Nominal + Mfg. Error + Radial Gradient

CIPCLF
------ PF:CFNPT FNERGY WITHIN CIRCLE CENTERED AT INCICATED COORDINATES
PVADIu

(I1- * CFNTFP (MICRONS):
CR1S) * x= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 * 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.0
10.00 * 0.1 0.1 0.2 0.1 0.1 0.1 0.2 0.2 0.2
15.00 * 0.4 0.4 0.4 0.3 0.3 0.3 0.5 05 0.5
20.00 * 0.8 0.7 0.7 0.7 0.6 0.7 0.8 0.7 0.8
25.00 * 1.2 1.0 1.1 1.3 1.2 1.2 1.2 1.0 1.2
30.00 * 1.7 1.4 1.6 1.7 1.8 1.7 1.6 1.4 1.7
35.00 * 2.5 2.2 2.3 2.2 2.3 2.2 2.2 2.2 2c4
40.00 * 3.5 3.4 3.2 2.9 2.7 2.9 3.2 3.4 3.5
45.00 * 4.9 4.9 4.5 4.1 3.8 4.1 4.7 5.1 5.0
50.00 * 7.0 7.2 6.5 6.0 5.6 5.9 7.0 7.6 7.3
55.00 * 10.1 10.5 9.6 9.1 8.7 8.9 10.2 11.2 10.5
60.00 * 14.2 14.8 14.0 13.3 12.8 13.1 14.7 15.8 14.8
65.00 * 10.5 20.2 19.7 19.4 18.9 19.2 20.6 21.3 20.2
70.00 * 26.0 26.6 26.2 26.4 25.5 26.1 27.4 28.0 26.8
75.00 * 33.t 34,0 33.7 34.3 34.5 34.1 35.0 35.4 34.0
90.00 * 40.5 41.3 41.9 42.2 43.2 42.1 43.0 42.4 41.5

85.00 • 48.2 48.7 50.2 50.9 51.8 50.9 50.9 49.4 49.0
9000 * 55.9 560- 57.1 58.1 59.4 58.2 57.6 56.o0 56.4
95.00 * 62.8 62.4 63.5 64.3 65.7 64.4 63.7 62.6 63.1
100.00 * 68.3 67.5 69.0 69.4 70.6 69.5 69.2 67.6 68.6
105.00 * 72.8 71.8 73.3 73.6 74.7 73.7 73.4 71~C 73.0
110.00 * 76.7 75.7 76.7 77.0 77.8 77.0 76.7 75. 76.8
115.00 * 79.8 79.0 79.5 80.0 80.2 80.0 79.7 79.1 79.8
120.00 * 82.1 81.7 82.1 82.5 82.5 82.5 82.3 81 8 82.3
125.00 * 84.0 83.8 84.3 84.4 84.9 84.5 84.5 83.9 84.2
130.00 * 85.7 85.8 86.2 86.2 86.8 86.3 86.3 85.9 85.9
135.00 * 87?6 87.4 874 67.6 87.7 88.1 8.7 86. 7. 87.6
140.00 88.8 8.7 892 89.2 89.4 89.3 39.~ 88~. 88.9
145.00 ' 90.0 89.6 90.0 90.1 90.1 90.1 9001 89o? 90.0
150.00 * 90.9 90.6 91.0 90.9 91.1 90.9 9100 900? 90.9
155.00 . 91.6 91.5 91.7 91.6 91.8 91.6 91.6 91,5 91.6
160.00 * 92.4 92.3 92.3 92.3 92.2 92.3 92.2 92. 92.3
165.00 * 9249 92.9 93.0 92.9 92.9 92.9 93.0 92.8 92.8
170.00 * 93.3 93.3 93.5 93.4 93.6 93.4 93.5 93.3 93.3
175.00 * 93.9 93.9 94.0 93.9 94.0 93.9 94.0 93,9 93.9
180.00 * 94.3 94.3 94.4 94.4 94.5 94.4 944 94 .,j 94,3
184.99 * 94.8 94.8 94.7 94.8 94.8 94,8 94.7 94 8 94.7
189.99 95. 95. 95. 95.1 95.2 95.2 95. 95, 95.1
194.99 9 955 95.5 95.5 95.5 95,5 95,5 95o4 95C- 95o5
199.99 * 95.8 95.8 95.8 95.8 95.8 958 95.8 95, 95.8
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FIGURE B65 B87

Wavefront Plot-Q Polarization

Task 2.5B - Nominal + Mfg. Error + Radial Gradient
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Wavefront Hap-P Polartution

--- l -ook 2.53 - ka mi,-1 + a fg. Error + tadial Gradient

MAP In UNITS OF 0.01 MAVIS ag

.r- - - -

2 2 20 53 245 l23 102 107 110 ILS 122
293 280 266 256 246 237 230 223 90 95 98 103 110 1 15 14

287 275 263 251 240 231 223 216 209 74 79 83 88 96 108 10 12 3 143
r 269-57T-24533-2 224 217 210 204 198 55 62 47-73 61 92 103 113-1t2t 0 --

272 263 251 239 22? 217 209 204 199 193 187 37 45 51 58 67 7? 86 94 ICI 109 116
260 254 244 232 220 209 200 194 191 17 183 177 21 28 36 44 53 62 70 77 83 90 99 108

- - - . 250-244-237 227 214 202 191 184 181 t79 176 172 166 ? 15 23 32 42 50 57 63 61a 75 84 9 15g26q 237 229 221 210 L97 185 175 70 168 1681 165 16 155 -4 2 11 20 30 38 44 50 55 62 71 82 94 138
266 253 240 207 196 182 170 161 157 157 157 155 150 143 -15 -8 -1 7 16 24 30 37 43 50 591C2 ZO 135266 252 237 224 164 170 1i7 148 145 146 146 144 139 131 -25 -20 -14 -7 0 7 16 24 32 39 80 99 117 133

285 26P 25L 234 215 2C6 193 147 138 134 134 134 132 127 119 -35 -31 -27 -22 -16 -8 1 11 44 60 77 96 115 133 148
288 269 250 232 215 201 189 178 165 123 121 121 119 114 107 -46 -43 -40 -37 -31 -23 18 29 43 58 15 94 1I4 133 150S92 271 250 230 212 198 187 177 165 154 146 106 105 101 96 -57 -5' -2 -49 0 9 20 31 44 57 73 91 111 132 151

; 295 274 251 230 211 197 187 178 167 157 148 142 94 90 67 -60 -65 -63 -8 2 12 22 33 44 56 T70 88 108 131 152
. 299 277 254 232 213 200 189 180 170 160 S11 142 132 120 78 -60 -34 -20 -8 2 12 22 32 42 53 67 85 106 129 151

-- 301 279 256 235-217-2 03-192-182 172 162 152 141 129 5U 68 90 -29 -17 -7- -1-10 20 30 39- SC 63 U 104 Li2 149302 281 258 238 220 206 194 183 172 162 152 141 -52 -54 -57 98 102 105 -7 -1 7 17 28 37 47 61 80101 124 145 .301 282 261 ?41 223 2C7 194 181 170 159 150 -38 -41 -43 -45 10 113 117 119 -3 4 15 27 37 48 62 80 100 121 L42
90 3 264 244 225-208 193 179 168 -11 -20 -25 -28 -31 -34 1t9 126 131 133133 134 15 28 39 51 65 8 100 119 138298 283 265 246 227 210 194 22 12 3 -4 -11 -15 -19 -23 131 138 144 146 145 146 149 158 43 56 65 84 101 118 13j
283 267 249 230 51 43 35 27 19 11 4 -Z -8 -13 143 150 155 15O 157 157 160 169 162 196 74 87 402 116

, -2.5 270 252 ?C 62 55 48 42 35 27 19 10 2 -4 155 161 lee 169 169 9 173 let 1I4-207 Z19- 90 103 116280 105 94 22 74 67 61 56 49 41 32 22 14 6 166 173 177 179 180 1 182 187 197 2C9 222 232 241 249 119
117 106 96 07 50 74 69 62 53 44 34 26 18 178 184 188 191 192 196 203 214 226 23 248 26 262

120 tII 102 94 38 82 74 65 56 48 40 33 189 194 199 202 206 212 221 232 244 2S6 266 272
128 120 113 10 97 of 7a 70 63 54 49 199 205 211 215 221 226 238 250 263 275 263

141 134 125 115 104 93 84 ?9 74 67 209 216 222 229 236 245 257 269 211 293
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FIGURE B67
B89

Wavefront Plot-P Polarization

Task 2.5B - jominal + Mfg. E'rror + Radial Gradient
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FlUMl68

Task 2.51 - HNornal + MHf. Error + Radtal Cradleat

- PRINTER MAP OF POINT SPREAD FUNCTION

_I lONE SPACE REPRESENTS 8.04 MICRCNS) 390
NORmALIZED SO LARGEST VALUE - 0.0153 * 100

TOTAL ENERGY * 0.24610000.01
MAP REPRESENTS 0.2257740D+01 OR 91.7408 PERCENT CF TOTAL ENERGY

0 0 0 0 Z Z 3 2 2 2 0 3 1 1 3 2 2 2 2 1 0 1
0 00 1 2 2 3 4 4652 1 0 1 3 5 4 2 0 0 1 3 4 2 1 1 12 0 1
S 1 I I - -- 7 9 9 8 5 3 2 2 3 5 7 4 2 1 0 3 4 4 5 3 1 0 1 2 2 1 1 1
0 I 1 0 0 2 -5 8 10 13 13 8 4 3 3 5 8 9 6 4 4 3 5 8 7 6 4 1 1 0 1 1 1 0 O
S 1 1 1 0 1 2 5 9 13 17 16 12 10 7 3 4 7 5 9 12 16 1612 8 4 1 0 0 00 1 1 1SI I 1 2 2 5 q9 3 1 18 t0 23 17 10 o 5 2 5 tl 24 32 29 18 11 5 1 0 0 * 0 1 1 10 0 1 2 2 3 5 6 10 17 21 28 33 30 27 19 8 38 26 38 43 50 44 26 14 6 1 00 1 . 1 1 12 1 1 2 3 3 4 3 7 14 24 39 51 54 52 36 20 15 18 38 59 65 69 64 40 19 0 Z 1 1 1 1 O 1 22 2 ? 3 4 3 -2 2 3 11 28 48 61 68 62 48 33 25 27 45 69 78 76 71 49 23 9 3 2 2 2 2 1 2 24 1 Z 4 6 6 4 2 2 4 14 29 48 67 72 60 46 31 20 23 44 75 86 78 67 46 24 10 2 2 4 5 3 2 11 12 6 7 6 4 3 513 63 62 55 46 291 8 24 47 64 64 60 52 3518 9 5 4 3 4 3 1 1 12 0 2 5 7 714 2 9 36 33 39 361 18 1 34 3S 27 30 30 21 11 5 4 4 4 2 0 1 0 1I 0 2 4 4 4 3 2 2 4 7 It 14 16 21 1S S 5 11 10 9 14 15 13 12 9 6 7 4 4 2 1 2 .OI l 1 2 1 3 6 4 4 5 2 2 5 8 8 S 2 5 8 4 1 2 6 9 10 20 11 17 7 8 6 4 5 20 1 1 1 1 5 9 8 12 12 6 4 6 9 10 8 7 9 8 1 3 8 13 IS 29 27 25 30 16 13 10 9 9 52 3 4 6 6 10 14 17 23 21 18 13 7 9 12 8 9 13 7 6 S 3 7 15 22 31 38 39 37 23 17 15 15 14 8S 7 0 13 15 18 21 10 34 26 28 18 3 4 7 4 3 7 3 6 4 2 2 11 23 29 45 48 36 25 19 17 18 15 109 13 14 17 IQ 25 28 37 42 25 21 12 2 3 4 3 1 4 1 3 2 2 2 10 17 22 41 39 30 25 17 14 13 12 91 0 15 16 16 16 25 33 34 40 24 15 12 3 1 2 T 7 7 4 7 7 4 ? 18 19 19 30 21 20 19 10 9 6 6 69 12 11 11 13 22 33 28 34 29 18 17 7 2 4 10 14 14 9 9 I 8 9 16 IS 20 22 12 13 10 4 5 2 2 2

1 5 8 5 8 I 15 29 22 26 31 17 13 8 2 2 5 8 9 7 6 9 9 6 5 7 14 13 9 11 6 1 0 1 01 1 3 1 1 4 2 4 5 5 12 1414 15 16 15 11 6 4 7 17 24 21 14 6 3 2 1 1 1 1 2 5 3 1 1- 1 1 0 1 2 2 25 13 27 37 43 46 45 34 18 11 20 39 50 49 43 28 14 5 3 2 2 1 1 4 3 2 22 1 0 1 3 4 6 7 10 20 41 66 77 77 67 46 25 18 27 46 60 69 68 48 24 8 4 6 7 5 1 1 1 2 22 2 1 3 6 6 7 7 13 28 54 84100 96 74 43 23 20 32 51 69 81 77 56 31 12 3 5 7 7 6 3 2 1 t-- - 25 4 3 8 25 51 76 89 8 72 4 29 25 36 55 71 7T 69 50 27 10 2 2 5 6 7 5 2 1 11 1 1 1 2 2 1 0 5 16 37 57 67 68 57 36 19 14 20 36 53 60 55 40 23 12 6 4 S 5 5 4 2 3 22 2 1 1 O ) 0 1 5 13 27 44 52 50 42 ?4 7 3 7 19 31 37 37 32 26 19 12 8 6 4 3 2 2 2 1I 1- 1 0 0 0 -I 2 6 13 20 30 33 26 20 13 5 2 5 10 12 15 20 21 21 19 15 11 6 2 1 1 1 0 00 1 1 1 1 O 0 2 6 II 15 17 15 10 5 4 6 7 7 4 2 5 10 13 17 18 14 9 4 1 0 0 1 1 10 1 2 2 1 1 0 1 3 7 9 9 5 3 2 3 6 9. 8 5 3- 3 5 9 13 13 9 6 3 1 1 1 1 1 1, .---- I -2 2 111 2 4 5 4 2 0 2 3 5 7 6 4 2 2 3 6 7 8 8 6 4 2 1 1 1 1 1
t 0 0 1 ? 2 1 2 2 3 3 1 1 0 2 3 6 7 4 2 1 0 1 2 3 4 4 4 3 2 Z 1 1 0 00l 0 0 01 2 2 2 2 2 2 1 0 1 2 2 3 4 2 1 1 0 00 1 2 3 3 2 2 1 0 0 0 0
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FIGURE B69
B91

Intensity Distriubtion - Central 129 Microradians

Task 2.5B - 41ominal + Mfg. Error + Radial Gradient
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TABLE B22

ENC I R C L E E N E R G Y
- - -- - - - - - B93

= ****,*****$ Task 2.4A - Off Nominal Cube + Mfg. Error-On Axis

C 0r CL F ,

* PEPCCNT ENERGY WITHIN CIRCLE CENTERED AT INCICATED COORDINATESPAOIJ *------- ------------

(4-J * CENTEP (MICRONS):
~C9 S) X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

Y= -13.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

?.00 * 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4.00 * 0.1 O.1 0.0 0.L 0.0 0.1 0.0.0 0.1 0 01 0.wl
6.00 0.1 0.1 0.0 0.2 0.2 0.2 0.1 0.1 0.1
R.0 * 0.2 0.2 0.1 0.3 0.2 0.3 0.1 0.2 0.3

10.00 = 0.3 0.3 0.2 0.4 0.3 0.4 0.2 0.3 0.3
12.00 - 0.q 0.7 0.3 0.6 0.4 0.6 0.4 0.7 007
14.09 * 0.8 0.7 0.6 0.8 0.6 0.8 0.7 0.7 0.7
I'.00 W 1.3 1.2 0.9 1.0 0.7 1.0 1.0 1.2 1.2
19.00 * 1.6 1.4 1.3 1.3 1.3 1.3 1.3 1.4 1.4
20.00 * 2.3 2.1 2.0 1.7 1.3 1.7 2.0 2.2 2.1
22.00 * 2.6 2.4 2.6 2.1 2.0 2.0 2.5 2.5 2.5
?4.00 * 3.7 3.5 3.4 2.6 2.4 2.6 3.3 3.?7 36
26.00 * 4.3 4.1 4.2 3.3 3.3 3.2 4.1 4.4 4.3
29.00 6.0 6.0 5.8 4.5 3.5 4.3 5.9 6.3 6.2
30.00 - 7.1 7.0 6.8 5.6 5.1 5.5 7.0 7.5 7.3
32.00 * .4 9.4 8.4 6.8 5.9 6.6 8.9 10.1 9.8
i4.00 * 10.0 10.0 9.9 9.0 8.0 8.7 10.7 10.7 10.3
.6.00 * 12.6 12.7 11.9 10.5 9.8 10.2 13.0 13.7 13.2
39.00 * 14.0 14.0 13.8 13.0 13.3 12.8 15.0 15.2 14.8
40.00 * 16.8 16.8 16.3 15.2 15.0 14.8 17.7 18.2 17.8
4?.00 * 18.1 18.1 19.2 18.7 19.5 18.4 20.5 19.6 19.1
44.00 & 21.7 21.5 21.7 20.8 21.6 20.4 23.1 23.2 22.9
46.00 * 24.1 23.9 24.8 25.2 26.4 24.8 26.2 25.8 25.5
4R.00 * 27.9 27.6 28.8 28.7 27.8 28.3 30.2 29.5 29.2
50.00 * 30.9 30.6 31.2 31.9 32.6 31.6 32.8 32.6 32.3
5?.00 * 35.1 34.7 35.1 35.5 35.3 35.2 36.5 36.6 36.4
54.00 * 37.3 37.0 38.0 39.3 40.1 39.1 39.8 38.8 38.5
56.00 * 41.4 41.2 42.5 43.2 43.2 43.0 44.2 42.8 4 .6

*9.00 * 44.4 44.3 45.4 46.1 48.3 46.0 47.1 45a8 45.6
60.00 * 47.8 47.7 49.2 49.8 51t.8 49.8 50.7 49.1 49.0
62.00 * 50.2 50.1 52.5 53.7 55.9 53.7 53.9 51.3 51.3
64.00 * 54.3 54.3 55.4 56.4 59.0 56.4 56.6 55.3 55.4
66.00 * 56.8 56.8 58.9 60.4 62.6 60.4 59.8 57.6 57.8
68.00 * 60.4 60.4 61.8 62.8 64.3 62.9 62.3 61.1 61.3
70.00 * 62.5 62.6 64.5 65.7 67.2 65.8 64.8 63.0 63.3
72.00 * 65.8 65.8 66.8 67.8 69.5 68.0 67.0 66.1 66.3
4.00 * 67.4 67.4 69.3 70.1 71.6 70.2 69.3 67.6 67.8

76.00 * 70.1 70.1 71.5 71.8 73.1 72.0 71.5 70.2 70.4
79.00 * 71.8 71.8 72.9 73.2 74.9 73.4 72.9 71.8 71.9
80.00 = 73.7 73.6 74.7 74.8 76.0 75.0 74.7 7.6 73.8

Q-281



TABLE B23

NCIP C L E D ENE RGY.
- 894

****c*t*****t**, Task 2.4A - Off Nominal Cube + Mfg. Error-On Axis

* PERCENT ENFPGY WITHIN CIRCLE CENTERED AT INCICATED COORDINATES
~---------------------------------

(VT- * CE jTFR (MICRONS):
C .PS) * X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10o13 10.13

* Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 * 0.1 0.1 0.0 0.2 0.1 001 0.1 0.1 0.1
10.00 0.3 0.3 0.2 0.4 0.3 0.4 0.2 0.3 0.315.00 1.1 1.0 0.8 1.0 0.7 1.0 0.8 1.0 0.9
20.00 & 2.3 2.1 2.0 1.7 1.3 1.7 2.0 2.2 2.1
25.00 * 4.1 3.9 4.0 3.2 2.8 3.1 3.9 4.1 4.1
30.00 * 7.1 7.0 6.8 5.6 5.1 5.5 7.0 7.5 7.3
35.00 * 11.5 11.6 10.8 9.4 9.3 9.1 11.:7 12.4 12.0
40.00 * 16.8 16.8 16.3 15.2 15.0 14.8 17.7 18.2 17.8
45.00 2 23.0 22.8 23.3 23.7 24.5 23.2 24.8 24.6 24.2
90.00 * 30.9 30.6 31.2 31.9 32.6 31.6 32.8 32.6 32.3
55.00 * 40.0 39.7 40.6 41.2 42.4 41.0 42.2 41.4 41.2
60.00 * 47.8 47.7 49.2 49.8 51.8 49.8 50-.7 49., 9.0
65.00 * 55.4 55.5 57.5 58.8 61.1 58.8 58.6 56.4 46.5
70.00 * 62.5 62.6 64.5 65.7 67.2 65.8 64.8 63.0 63.3
75.00 * 69.0 69.0 70.5 71.0 72.4 71.2 70.5 69.1 69.2
80.00 * 73.7 73.6 74.7 74.8 76.0 75.0 74.7 73.6 73.8
95.00 * 77.1 76.8 78.0 78.2 78.9 78.2 78.2 76.9 77.3
90.00 * 80.0 79.5 80.3 80.7 80.9 80.6 80.5 79.7 80.2
05.00 * 82.4 81.9 82.3 82.6 82.7 82.6 82.4 82.1 82.6

100.00 f 84.1 83.8 84.1 84.3 84.4 84 84.2 83.9 84.2
105.00 85.5 85.4 85.7 85.9 86.1 85.9 85.8 85.5 83.6
110.00 * 86.8 87.0 87.1 87.2 87.5 87.3 87.2 87.1 87.0
115.00 * 88.0 88.4 88.4 88.4 88.7 88.4 88.5 88.4 88.1
120.00 * 89.1 --.-89.5 89.5 89.4 89.7 89.5 89.5 89.5 89.1
125.00 * 90.0 90.4 90.4 90.3 90.5 90.3 90.4 90.3 90.0
130.00 * 90.8 91.0 91.1 91.1 91.2 91.1 91.1 91.1 90 .
135.00 91.7 91.6 91.7 91.6 91.6 91.6 91.6 91.6 6
140.00 * 92.2 92.2 92.2 92.3 92.3 92.3 92.2 9.2 94,
145.00 * 92.6 92.7 92.7 92.7 92.7 92.7 92.7 92.7 92.6
150.00 * 93.0 93.1 93.1 93.1 93.2 93.2 93.1 9301 93.0
155.00 * 93.4 93.4 93.5 93.5 93.6 93.5 93.5 93.5 93.4
160.00 * 93.8 93.8 93.9 93.8 93.9 93.8 93,9 93,8 93.8
165.00 * 94.2 94.2 94.2 94.2 94.2 94.2 94.2 94.2 94.1
170.00 * 94.5 94.5 94.5 94.5 94.5 94.5 94.5 94.4 94.4
175.00 * 94.8 94.8 94.8 94.8 94.7 94.8 8 94,8 94,8 94.8
180.00 * 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95 95,1
184.99 * 95.3 95.3 95.3 95.3 95.4 95.4 95.3 95,4 95e,4
189.99 * 95.6 95.6 95.6 95.7 95.7 95.7 95.6 95o6 95.6
194.99 * 95.9 95.9 . 95.9 95.9 95.9 95.9 95.9 5.9 15.9
199.99 * 96. 961 961 96.2 96.1 96.2 96.1 96.2 96.2

Q-282



6$ $9 91 Z1 Li 61 19 29 (9 9i

It 29 2 9f 62 1t T11 ff 9 9C Lt It 9 IS i- 00

_-- -g19 I 29 2 -S Z- JE-0 EI---L S -O f -- -6- tc_-_-__ _

L9 OS Os I t St o 91 01 V II 9T al Iz 92 if 6e *V at 0o
19 SS iP 8t 6Zt It 9 El 6 S I- -6 9 IT Lt CZ 8 IS CE 9c 61

ZS SW fb SE Lt 01 L S C 0 9- -I- -f 6 91 91 OZ ZZ Zt Z ZE
f1 Ol Lt I iit iT 9 0 1- I- f- L- 1i- CZ- 91- 01- 1- 2 L 01 11 T21 1 91 t2 S

.o f of* 9z 61 O i 9- 6--- -tL- oz- It- Sz- el- It- #- 0o 1 f 9 oT sI oz zoz
. tot &I ot91 &- 0 31- 91- a1- 91- ST- 91" lt- 8Z- Of- Zf- 9Z- OZ- 1t- o0--- --s- E- -I..-- .161-61 OZ "io

O202 f6 981 8LI 0 01- OZ- 9Z- 92- 9V- IZ- VZ- 62- 9t- 9- 09- 9E- ZE- Li- tZ- 61- 1i- 21- 6- 691 2L1 561 (02
fl? O1 56T CST tiT 591 L51 9E- V- t- ff- E£- f- 9- 9E -2S- 69- .L- #- 19- LI--C 2- S11 LGI OLT (01 561 902 912
ST? 02 Z6 11 OLI 191 t 1 991 LI T9- -£9- V- 9 --09- 6S- US- LI- *S- 6- OT 96I-8t1.891-OL1- SI 16.902 LI i
Lt 502 Z 1 L. 991 II1 ZI-- 1I LEI Oi l 1 S- 95- 65- V9- 69- 89- 9- 09- 1ZI 921 SE1 E1l 151 091 LI 281 961 602 OZZ0 O l 0OI 61 iLT 591 951 151 991 6t1 ZEI 921 221 99- 99- ZL- IL- LL- iL--911 521 (1 091 L1 51 191 91 191 -61 602I ZZ-

-ZZ 802 L -161LI 991 LSI. st l -Il l -. LZ - IZL 1--O1 09---4-L6 -0116 i fill -29t aS1-9V0i 1- 9tL- 61 -96I 60 2-121
UP? 60Z 61 LT 990 651 +ST 891 Z9 5T1 21 611 011 L6 69- 09- 901 I 121 L1 9E 191 L91 ZS1 LS1 991 OL1 £61 9OZ ZZ2
l2 W 602 561 iti 691 191 9S1 L91 Oil 1 S l21 911 IL- LL- IL- ZL- 99- 99- 1ZI 9I1 21t 6t1 991 IS1 95l1 1 11 261 LOZ O0 .
Z0 602 961 Z9t OLt 091 1H1I EI 51 921 12 .99- 99- 99- 69- 99- 65- 9- SS- 921 Ot1 l 51 , 1-8-il9-1- 6ll- 5021 il- .
IT? 80 961 Cl Dl 3S1 ;1 OCI OC 1 60 - 61- 5- BS- 65- 09- SS- O- 99- t- 9-- 9- LEl 991 9I5 19T OLI Ol 261 O9 S11Z
91? 902 561 lII 3L1 SI 51 I1- -It- Lt- --LV- 6 --91- SE- t- EC- SE- 9- Oe- L51 91 L1 £IE61 E61 O0Z E£1

COi £61 91I 691 6- 1- st- 61- Ci- Li- Ct- 9-.0- '9#- 9t- 62- -22- -9- 92- O- O0- 0 --OLlI. 9-I61-20 lJ
l20 161 l1 1 1- E- 5- L- 01- 1T- 2- 2 -91- 2- 2-9- 91- -91- 91- 91- 01- 0 6 91 L1 961 202
20 O STI 01 9 f 2 0 9- I1- 1- -- 1O2-£ --1 6- -9- 6- 9- 0 01 61 92 0£ E o 90

Z Si Z e1 s1- 1 11 01 1 2 --- 01--91- t- f1- I- --- 1- 0 .l -1 ----I--4- -- .--..
C2 Lt Z Z2 0 91 V1 6 I1- L- ft- 9- 0 f 1 L 01 LTI Z SE E9 69 It

65 95 CC It 9 2t LT 1 8 Z- 1- 6 6 1l 91 12 6i 2 -Lt GS 19
S -- V t9. b 6 2 2 - 1. l-.-l..-91 I1 9 01 91 -02 C 1I- .-O-C-- 9-L 9

C9 96 6 It 9£ Ef e Lt. l 01 91 ZZl O2 I It 1 19 69

59 IS 89 19 Lt 90 91 ff Lt ft 62t 9f it S 9 IL

99 19 Z 19V 6£ L 9I 9 ___ i

SlAin tO*O o ilSlln NI d W

cgs TX o- Uo.10u3  IN + oq IuotWU j10 li- v. e 1,L

olit14 fEdluJ .o
fIl rlIIz



ci0 cN A IS FV E Rq RGE: AFVERRGfC

NONE, Rf O, r PK-PK 3 13 FRED WAVEFRON

FIGURE B72 B96

Wavefront Plot-Q Polarization

Task 2.4A - Off Nominal Cube + Mfg. Error-On Axis
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FIGURE 373

Wsvefroat )ap-P Polariuation

.Task 2.A- Off Nomlial Cubs + Sfg. Error,on AXi--- ----------------

MAP IN UNITS OF 0.01 WAVES 
l

S-212 204 197 191 185 47 50 50 51 55 ..

__ __! 230 220 211 202 195 188 182 176 41 4 45 46 49 56 65 74
228 219 210 201 193 187 181 175 168 32 35 37 37 8 42 49 57 65 70S-0 ~ 19 91 184 179 174 169 162 19 24 27 29 34 41 47 52 56 59219 214 205 196 187 180 175 171 168 163 157 6 12 16 20 25 31 36 40 42 44 47

210 207 201 193 184 175 169 166 164 161 157 151 -5 1 6 12 17 23 27 29 30 32 36 40
-01- -tq5-189 181 171 163 159 157 157 155 151 145 -14 -8 -1 411 16 19 20 21 23 27 32 37

219 192 189 184 178 168 159 S2 149 149 150 148 144 137 -22 -16 -9 -2 3 8 1 2 1 1 2 29 6218 210 203 175 167 157 147 141 140 141 143 141 137 130 -29 -24 -18 -12 -6 -1 1 3 5 7 Ic 47 59 68Z. 21 09- 202--194 159 148 138 132 131 133 135 134 129 121 -36 -32 -28 -23~19 -14 -10 -7 -3 0 35 48 59-69229 219 209 199 190 1S1 173 130 124 122 124 126 124 119 1 -43 -41 -39 -36 -33 -28 -23 -17 11 23 36 49 61 72 6
231 220 208 197 186 177 170 162 153 113 114 115 113 109 102 -51 -50 -49 -48 -46 1 -3 4 14 24 36 49 6 74 83

------ 233 221 208 194 182 174 168 161 153 146 140 103 102 99 94 -60 -59 -60 '60 12 -5 1 9 17- 26 36 48 62 75 86236 223 208 193 101 172 167 162 155 148 142 138 92 89 86 -70 -69 -69 -17 -8 0 6 13 19 26 35 47 61 75 86
238 224 209 194 1 2 173 168 163 157 150 143 137 130 120 78 -81 -36 -24 -14 -5 1 8 14 20 25 34 45 60 75 89S -- 239 225-210 195 184 175 1C 164 158 151 144 135125 113 -69 89 -29 -19 -12 -6 -0 --13 1E--23 32 44 59 7 d
234 225 211 197 1F5 176 169 163 156 149 141 132 -58 -57 -58 97 101 103 -11 --7 1 5 12 17 2 31 43 58 73 "6
236 225 212 19;8 16 176 167 159 151 144 137 -48 -48 -48 -49 105 110 114 115 -9 -3 3 11 16 24 32 44 58 71 83233 224 212 199 186 174 164154 146 -29 -34 -37-38 -38 -40 114 121 125 126 126 125 3-- 11 120 2 36 47 58 70 81
230 222 211 199 186 173 161 - 11 -11 -16 -21 -25 -27 -29 -32 124 131 136 13? 136 134 135 141 23 31 40 4q 59 69 79

S-219 209 198 15 10 7 4 0 -3 -7 -12 -16 -20 -24 133 140 145 147 145 143 144 15C 160 17C 44 52 59 68.S218 20 ---- 12 5 - 0 -6 -12 - 18 141 140 153 155 3 1 152 153 159 169 179 187 53 60 68S218 40 35 30 26 24 23 22 19 15 8 1 -5 -11 149 156 160 161 161 161 163 1 0 10 19 196 2CO 204 6949 43 38 35 32 -31 30 27 22 16 -9 3 -3 156 163 167 168 1f9 170 183 192 201 207 210 21352 47 44 42 40 38 34 29 23 Rl 12 6 163 169 173 175 177 181 101 14 205 213 215 22259 S6 93 4 40 43 37 32 28 23 17 168 175 130 183 186 192 199 208 217 225 231? 0 60 44 59 52 46 41 30 -36 31 17461 101 191 196 202 211 220221 237

6 66 
- .1- 

5 e x 1~ .04 - , 3 a g 0 8 -l a1 6 3 l i 14 7 1e a 2 2'1 - -- -00.3 ?__ _ 77 68 61 57 56 !a 9 107 14t 20J 207 214 223 2?2 242
66 63 62 41 54 197 203 200 216 224
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NONE RlS O. 4 P,-f'K 3.23 FREO WAVEFRONT

FIGURE B74 B98

Wavefront Plot-P Polarization

Task 2.4A - Off Nominal Cube + Mfg. Error-On Axis
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iICGBU 875

Task 2.4A - Off ebalmal Cube * fi. ErrotmO AZla

PRINTER MAP OF POINT SPREAD FUNCTION

(ONE SPACE REPRESENTS 8.04 PICRONS)
NORMALIZED SO LARGEST VALUE * 0.0192 * 100

TOTAL ENERGY * 0.2461000O
MAP REPRESENTS 0.23057200+01 OR 93.6904 PERCENT C1 TOTAL ENERGY

r 0-- 1- 1--0---1 l 1 I I 1 0 1 1 1 3 3 2 2 1 1 2 3 3 1 1 1 1 L 1 o a a i 1 00 0 0 0 0 1 1 1 2 2 1 1 1 1 2 3 4 3 2 1 1 2 2 1 1 1 1 1 1 1 0 1 1 0 0" 0 0 0 1 1 0 0 1 3 4 3 3 2 1 2 4 5 4 2 2 2 2 3 2 2 1 1 1 1 1 1 1 0 0 00 0--I--1 I---1 3 6 6 5 2 6 10 Lt 6 4 2 1 1 3 2 20 1 L I 1 00 0
0 0 1 1 1 2 2 3 7 9 8 9 6 4 4 5 12 15 6 5 6 3 4 3 1 1 0 1 1 1 1 1 1 0 01 0 0 1 1 2 3 6 10 9 10 12 8 7 7 5 10 13 9 11 13 7 5 1 0 1 1 1 1 1 1 0 01 0o 0 1 -t 1-3 -5 6- 9 12 10 10 16 16 17 1816 19 26 28 21 11 5 1 0 2 1 1 1 0 0 1 1 10 0 I 1 1 3 3 2 2 6 9 13 24 31 32 38 41 36 38 45 43 35 24 11 3 2 3 2 2 I 1 0 1 1 aS 10 0 ,1 3 4 4 2 1 1 9 24 31 38 53 55 51 52 56 70 65 41 27 17 7 4 3 2 2 1 1 1 0 11 1 2 2- 3 4 5 4 -3 4 16 30 38 59 74 S9 60 70 61 74 85 62 36 22 12 6 4 4 2 1 1 2 2 2 11 2 2 2 2 4 5 5 5 7 15 24 44 72 69 56 82100 74 60 70 59 35 24 14 5 5 5 3 1 1 1 2 2 1t I I 1 2 4 4 4 6 7 16 21 31 48 47 45 54 61 54 44 45 37 24 24 15 7 6 3 3 2 2 2 1 1 1-1 1 0 3-4 5-3 4 11 It 20 24 20 28 36 31 17 16 24 25 22 26 30 2? 19 16 14 4 3 5 4 3 0 1 1I 1 1 4 6 7 5 6 14 19 27 26 19 17 23 17 4 6 L3 1? 4 16 32 21 23 21 18 10 5 6 5 4 2 1 12 i 2 6 7 10 8 7 12 26 36 26 26 19 21 22 7 2 4 16 12 35 43 20 29 23 16 15 8 7 6 7 4 2 12 2-- 3 7-7 +S8 7 10 12 26 39 28 43 33 15 20 12 13 12 16 21 45 45 26 39 24 12 11 8 10 7 7 3 2 21 2 3 6 5 6 5 13 16 24 40 3? 41 27 4 11 3 4 It 15 13 20 23 35 47 26 13 5 5 10 7 5 1 1 20 1 2 4 3 4 4 12 19 18 26 20 18 15 7 17 14 6 8 11 9 5 5 21 31 23 18 5 2 4 4 4 1 0 10- 1--- -- 1 --- 2 3--4 6 13 ? 8 14 21 35 35 28 22 IS 17 26 35 25 8 6 6 10 15 7 3 1 2 3 1 t -00 1 1 3 1 1 2 1 3 1 10 28 39 59 69 63 59 60 60 62 67 58 40 25 9 1 3 4 5 4 2 2 1 I 11 i I2 1 0 1 2 3 5 16 34 48 63 75 76 85100 91 72 73 74 58 37 18 6 2 1 4 4 2 2 1 1 1S22 -1-- 0 --- 2 6 -9 11 15 26 49 75 90 82 70 70 64 73 82 72 48 29 18 11 5 2 1 1 3 4 2 1 11 1 2 1 1 1 3 5 7 7 7 15 33 57 79 79 63 52 54 67 70 51 33 19 8 4 3 2 1 1 2 2 1 1 01 0 0 01 2 3 3 3 1 1 8 19 29 38 40 38 38 38 36 33 30 23 12 5 4 3 3 3 2 1 0 0 0 01 0- I 1 1 2 2 1 1 1 1 5 11 19 24 24 19 16 1 16 15 16 13 12 14 12 9 8 6 3 1 1 0 0 10 0 1 1 1 1 0 0 1 1 3 5 5 7 13 17 15 13 12 10 9 7 6 12 14 12 13 10 6 3 2 1 0 0 1O 0 0 1 1 1 1 1 0 2 3 5 5 4 4 5 9 16 12 5 4 4 7 10 10 9 T 4 2 2 1 0 0 0 00-- 0- -0 1 1 2-2 2 1 1 1 2 2 1 2 3 6 11 9 5 3 2 4 5 S 4 2 0 0 0 1 1 0 0 0
0 1 1 0 0 1 1 2 1 1 1 2 3 2 2 3 1 4 3 1 1 1 1 1 2 2 2 2 2 1 1 1 1 0-0-1-1-- --0 0-1 - 1--2- 2--1 2 2 2 2 1 1 2 2 2 2 1 1 0 1 1 2 2 1 1 0 0 1 1 00 1 1 I 1 1 1 1 1 1 1 ' 2 2 3 2 1 0 1 3 2 1 1 0 0 1 1 1 0 0 0 1 t 1 1. 2 1 1 1 1111 2 1 1 111 0 0 0 10011111-10 ------------ ------ - ---
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B100

FIGURE B76

Intensity Distriubtion - Central 129 Microradians

Task 2.4A - Off Nominal Cube + Mfg. Error-On Axis
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TABLE B24
B102

C C IR C L E r F R G.Y

Task 2.4A - Off Nominal Cube + Mfg. Error -15* Off Axis

rI CLf *

- PERCENT Eir uY WITHIN CIRCLE CENTFPF) AT INDICATED COORDINATES
A-IUS 

-

- CENTER (UIC J,ijSj:
74NI * 'X= -13.13 U1.13 3.3 -1).13 0.3 13.13 0.0 -10.13 13.13

' Y= -10.13 -lJ.13 -11.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 * ).1 J.1 0. 1 0. 0.1 0.1 3.1
1J.30 ).5 J).6 .2 0.5 0.5 0.5 0.3 C.7 0.7
15.00 1.7 1. 3.9 1.9 1.() 1.9 1.2 2.2 2.1
2j.0 * 3.. 3.6 2.4 3.5 1., 3.5 2.9 4.2 4.3
25.30 * 5.' 5.5 5.5 5.9 5.1 5.9 6.3 6.6 6.3
3u.)0 * 8.'> d. 8.6 9.1 9.4 8.9 9.8 10.0 9.7
3 .JJ j 13.7 13.1 12.t 13.6 13.9 13.4 13.7 14.8 14.6
4.).00 s 19.: i9.,+ 13.2 19.9 18.5 1.9.7 19.6 20.7 20.4
45.:0 * 25.3 5.2 25.5 26.4 25.7 26.3 26.9 26.8 26.6
5.0 J 32.2 .2.1 32.6 33.2 34.0 33.0 34.4 34.5 34.2
55.30 o 39. J9.4 -tO. 'l.C 43.3 40.8 42.6 42.0 41.8

J.) 46.: -o.7 48.J 49.5 50.8 49.3 50.8 49.2 49.3
96.30 * 54.4 )-.2 56.0 57.3 58.1 57.3 58.5 56.2 56.7

I.30 * 61.7 j.4 63.03 63.5 64.8 63.9 64.7 62.8 63.5
7'.30 * 67.9 7.8 69.L 69.2 71.j 69.7 70.2 68.5 69.1

7 .0 72.H /IZ.d 74.5 74. 4 76.3 74.6 74.8 73.1 73.6
85.30 * 76.8 Io.9 79.7 78. 79.8 78.6 78.8 77.1 77v3
9C.00 * 930.3 3J.3 1. 3 81.. 82.3 81.3 81.4 80.4 80.5
9.30 * 82. .9 3.3 3.3 P3.3 83.9 83.3 83.4 82.9 82.8
lu). 3 * P4. j't.o 4.9 84.') 85.1 84.9 84.8 84.6 84.5
105.0 *I. ... d,.1 86.1 86.2 86.1 86.0 85.9 85.7
11).90 3 ej. j/.U 17.1 ~-7.1 87.2 87.1 87.1 87.0 86.9
115.J0 * 87. j.U 9. 0 88.C 88.2 88.1 88.1 88.0 88.0
120.00 88. :J.9 81.9 88.9 89.1 89.0 89.0 88.9 88.9
125.i * 89.t6 i. 83. 7 89.7 90.0 89.8 89.8 89.6 89.6
130.30 * 90.3 ,.3 9).4 93.5 90.6 90.5 90.4' 90.3 90.3
135.00 * 90.9 ;u.9 9J.9 91.0 91.1 91.0 91.1 91.0 91.0
14).)0 91.4 .4 1. t 91.5 91.5 91.5 91.6 91.5 i .5
145.)0 91. 91. 91.6 91.9 91.9 91.9 92.0 91.9 91o9
150.00 92. ,. 92.3 92.4 92.4 92.3 92.3 92.4 92.3 92.3
155.)0 92.7 7.7 92.7 92.7 92.7 92.7 92.7 92.7 92.7
1f).30 93.1 >.1 93.1 93.1 9.3.1 93.1 93.0 93.1 93.1
i'. ) 93.5 i.5 93.6 C3.5 93.5 93.5 93.5 93.4 93.4
L7).)0 93. 11. . .9 9'.9 93.9 93.9 93.8 93.8 93.8
S.) 94.2 t.2 ++.2 94.2 94.3 94.2 94.2 94.1 94.2
1 .. )U 4.5 t,,. 9'.j 94.6 94.6 94.6 94.6 94.5 94.5
1t9.99 * 4.-* ,-t.J 9 *. 7 94.8 94..8 94.8 94.8 94.9 94.9

* 5. ,.i ). 91 9 95.2 95.1 95.2 95o1 95.2
194.99 * 95.3 b5.3 95.". 95.4 95.4 95.4 95.4 95.4 95.4
199.99 * 95. ) ).7 95.7 95.6 95.7 95.7 95.7 95.7 95.6
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TABLE B25

EN C I R C L E r N R G Y B103

Task 2.4A - Off Nominal Cube + Mfg. Error -15" Off Axis

CIDCL *
------ ERC ?Tr r-GY WITHIN CIRCLE CENTEPED AT INDICATED CCORDINATES

IE- L 4TE? (CJi:
CRF,) " X= -1:.13 l,.13 0.) -1.13 J3. 10.13 3.0 -10.13 13.13

Y= -lj .l -1j.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

2.30 , 0) . 0.0 0.C 0.0 0.0 0.0 0.0 0.0
4.30 .1 J.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1
6.00 c 0.1 J.1 3.1 0.2 0.3 0.2 0.1 C.1 0.1
.00 J. J.2 J.4 ).3 ).3 0.2 3.5 0.5

10.Ou 0.5 J.o 0.2 )0.5 0.5. 0.5 0.3 0.1 0.7
12.00 , 1.2 1.3 3.4 1.0 0.5f 1.0 0.5 1.5 1.5
14.0 * 1.2 1.3 0.8 1.5 0.7 1.5 1.1 1.5 1.5
16.00 2.1 z.3 1.1 2.1 1.0 2.1 1.4 2.7 2.5
1.00 * 2.1 2.7 1.7 2.7 1.9 2.7 2.2 3.2 3.J
20.00 * 3.4 _.. 2.4 3.5 1.9 3.5 2.9 4.2 4.0
22.30 * 3.3 ,.0 3.6 4.4 3.5 4.4 4.2 4.8 4.5
24.J * 5.J .1 4.1 5.) 4.5 4.9 4.8 6.1 5.8
25.00 * 5.7 ).8 5.7 6.2 6.5 6.1 6.5 6.9 6.6
28.30 * 7.3 1.3 7.3 7.7 7.2 7.6 8.2 8.6 8.3
30.0) * 8.6 3.7 8.8 9.1 9.4 8.9 9.8 10.0 9.7
32.30 * 11.2 1i.2 13.0 10.7 10.8 10.5 11.1 12.5 12.3
34.00 * 11 .R ii.b 12.1 12.9 12.2 12.6 13.4 13.1 12.9
36.OU * 14.9 L'..8 13.8 1 .1 14.6 14.9 15.1 16.0 15.9
33.00 * 15.7 1u. 15.9 17.2 16.) 17.0 17.2 17.9 17.7
4).)) * 1 . .4 I. 2 10. 9 18 . 19.7 19.6 2,.7 20.4
42.00 * 21.2 2. 21.4 22.7 22.7 22.3 22.0

.324 .1 . 1 22.,o 24.4 24.2 24.3 24.5 ?5.5 25.2
4 .O ' 2 .f "U.5 26.8 27. 1 ?8.1 27. 6 28.4 28.4 28.1l
4,.3 ) 29.2 . 29.8 30.8 29.7 30.7 31.9 31.2 30.8
5 .2 el 32.2 .1 32.6 33.2 34.3 33.0 34.4 34.5 34.2
5).)0 * 35.2 .2 35.3 36.1 37.3 35.9 37.7 37.8 37.4
5-.00 37.2 31.1 33. H 39.4 40.6 39.1 41.1 39.8 39.6
56.3 40.7 +J.6 42.2 43.3 44.1 43.0 44.9 43.3 13.1
5 )3 43.' -*.7 4 .6 45.8 47.6 45.5 47.1 46.5 46.4
6 .)J 46.- a.7 4d. J 49.5 50.8 49.3 50.8 49.2 49.3

.J 49, 9.1 51.3 52.7 53.6 52.6 53.8 51.6 51.8
Si... 30 3. .1 3.5 55.1 5-.7 55.1 56.4 55.1 55.6

5. )J 6.1 .9 5.3 50.4 60.0 58.6 59.7 57.8 58.3
.59.C ,J. 60.0 61.0 61.5 61.3 62.1 60.4 61.0

7).30 61.7 i. 63.3 63.5 64.8 63.9 64.7 62.8 63.5
7. ) 64. j+.3 65.2 65.6 67.8 66.0 66.8 65.3 6:6.0
7,.00 &'.I >.9 z .2 68.3 70.2 68.7 69.3 67.0 67.7
7 ).) 63. o. 7).7 7).5 72.4 71.0 71.3 69.5 70.0
73.00 71. i.J 12.2 72. 1 74.5 72.5 72.9 71.4 71.9
83.30 72.1 / . 14.5 74.4 76.3 74.6 74.8 73.1 73.6
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SIyvefrout ap Polarizatiou
- ------ 

----- 
-

. .---- 
Ta 2. ffX- M .l cube, ,Mfg . o-e 

B0

SMAP IN 'UNITS OF 0.01 WAVES

174 166 112 177

210 199 187 176 167 159 165 11 176 189 9 195
220 212 2C2 152 181 17J 161 154 16 16E 2 18 leS5 191 198 234

215 209 202 193 183 173 163 154 148 153 t59 166 172 179 186 193 200 207
2, Z 6 223 158 191 133 174 164 155 147 141 146 Ii2 159 165 112 179 186 193 200 207 214197 19L Iv v 191 17 101 114 1e5 156 148 14% 134 13 19 I,4 151 IS1 164 171 177 184 191 199 206 213

le7 Ie6 Id4 182L78 1?2 165 158 149 141 133 1 2 1 143 149 155 162 168 175 182 1 0 197 2050 179 172 165 &b 174 170 165 159 151 143 135 128 121 124 130 135 141 147 I3 160 147 174 181 17 13 183 19189 182--176 169 to 154 )6 153 152 145 138 130 123 l1 118 I1 128 133 139 145 152 151 162 172 182 12 1l20
192 186 179 172 165 156 148 138 129 140 132 125 128 110 11 116 121 126 131 120 131 142 152 163 173 182 191 199

201 194 188 2 114 L 58 1 1 1 139 129 119 110 119 112 104 105 109 113 103 13 123 133 144 155 165 174 183 191 198 206203-i 19 0-183--1 5 17 157 17 137 121 117 107 0 98 89 98 91 88 1 o11 1I6 126 136 146 157 166 175 183 19 191 204
205 198 191 183 11.5 ab 156 145 135 124 114 104 95 105 11 131 138 133 1)9 118 128 138 148 158 167 1 82 189 196 202199 191 183174 164 154 143 132 122 111 122 Il1 112 IC8 07 114 122 19 120 129 139 148 157 166 174 181'181 193200 191 182-113-162 152 141 130 141 135 129 124 119 114 113 120 127 3 15 12 8 147 155 I4 171 178 184 l1193 183 172 Lbd 169 162 155 149 142 131 131 126 121 118 125 13242 14 I4 155 161 166 0 16 16 7 174 181

194 1E4 12 LdS 178 171 164 157 151 144 139 131 128 124 IIC 110 I14 151 Ihl 168 177 179 181 171 118, . . . ---208-201 t.4 136 179 173 l6 159 153 146 140 135 130 Ie 144 152 6l 369 376 182 186 188 190 191
21) dbl 195 188 181 114 168 161 154 148 142 137 143 151 160 169 178 185 192 196 199 201

ZLt 233 196 189 182 175 169 162 14956 144 15) 159 168 178 181 196 233 2.8 212

- "209-202-1139 19 182 175 169 167 156 151 S 166 176 1876 197 207 214 220 -
199 193 I16 180 174 168 16? 156 364 13 184 195 20) 216

N 
190 184 17) 113 168 162 z 179 93 22



3105
FIGURE B79

Wavefront Plot-Q Polarigation

Task 2.4A - Off Nominal Cube + Mfg. Error -15" Off Axis

TOP
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FICU= e80

Ilvefront Hap-P Polarzation

Tk.. 2.4A - Off Nominal Cube + MHf. Error -15 Off Axis 106S .......----------..--- 
- --------- ----- - -

MAP IN I J4ITS OF J.01 WAVFS

S. 143 135 -7 -2

180 168 157 146 136 120 -14 -9 -3 2 8 14
-190 182 172 161 ISO 139 130 123 -20 -14 -d -2 4 11 17 24

18d 179 171 162 152 142 132 124 .117 -26 -20 -14 -7 0 5 12 19 26

178 115 172 L67 161 152 143 134 125 117 110 -33 -27 -21 -14 -8 -1 5 12 19 26 34167 165 163 1L1 156 150 143 1J5 126 111 109 103 -41 -35 -29 -23 -16 -9 -2 4 II 18 25 33
156 155 L53 151 147 142 135 127 119 113 103 96 -48 -43 -37 -31 -24 -18 -II -4 2 9 16 24

S 195 89 182 Abo 143 134 134 128 121 113 105 97 91 -55 -53 -44 -39 -33 -26 -23 -13 -6 ) 4) 5J 6.,205 199 192 185 17d 170 133 128 122 115 107 103 92 e5 -62 -57 -52 -46 -41 -35 -28 -21 18 29 39 49 59 68
2C8 202 196 189 idI 173 164 155 145 LC9 102 94 87 90 -h8 -64 -S9 -54 -48 -12 -1 9 19 30 40 49. 58 66

218 211 205 1I8 191 id3 174 165 155 145 135 126 88 81 74 -75 -71 -66 -29 -19 -9 3 II 2? 32 41 50 58 65 13220 213 206 199 192 k83 174 164 154 144 134 124 115 106 67 -8? -44 -35 -26 -16 -6 3 13 24 31 42 50 57 64 1
221 214 207 199 191 koL 172 162 151 141 131 121 112 -65 -69 d8 87 -32 -23 -14 -4 5 15 25 34 42 49 S6 63 69215 2J7 159 190 Ad 17 159 149 138 128 -49 -54 -58 -62 86 s3 101 108 -12 -3 6 15 24 33 41 48 *4 60

16 208 199 185 19 168 157 146 -30 -36 1 -46 -51 -.- 56 91 99 lOb 114 121 128 5 14 22 31 38 45 51 58209 199 189 lid -1 -8 -15 -22 -28 -34 -31 -44 -49 97 104 Ill 119 127 134 140 149 149 27 34 41 48
211 23 21 14 6 0 -7 -13 -20 -26 -32 -37 -43 102 109 116 125 133 140 147 152 156 58 160 38 45

S- 37 30 Ji 15 8 I -5 -11 -18 -24 -30 -36 109 115 123 131 14) 148 155 It) 164 167 169 17J
30 JI 2 17 10 3 3 -3 -10 -16 -22 -28 116 122 130 138 148 156 164 170 175 178 180

S4 32 S2 18 11 4 -Z -8 -15 -21 123 129 137 147 157 166 IT7 J82 187 191
N L. . 30 31 24 17 I1 4 -2 -8 -14 129 136 145 155 166 176 185 13 199

28 22 IS 9 3 -2 -8 135 142 152 162 174 185 195

19 13 8 2 -2 140 t14, 1ISs 1'9 3a8



FIGURE B81 B107

Wavefront Plot-P Polarization

Task 2,4A - Off Nominal Cube + Mfg. Error -150 Off Axis

TOP
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Task 2.4A - Off lmial Cube + MIf. KIror -15* Off Axis
'Plirt MAP UF PCINT SPREAO FUNI I11IN 5108

lONE SPA.E REPRESENTS B.34 41CRONS)
NORIALI-d S LARGEST VALUF - 0.Ot. *. 100

JTA3L E4ERGY a ).l87J40 J+Jl
NAP REPRESENTS O.J1134430+ .0 OR 92.891S PFPCrNT 01 TOTAL FArpGy

0 1 1 1 1 1 1 01 1 0 0 0 a I 1 0 1 ? 1 0 1 a 0 1 1 0 1 1 1 0 a 0 1
SO0 1 -1 -I 2 0 ? 0120 2 4 3 1 I C 11110 0 0
" 0 3 1 2 2 2 2 2 1 0 1 3 3 2 1 5 3 1 C I I 1 1 0 0 0 0 0
-0 0 0 1 1 0 1 2 2 2 0 1 4 4 5 5 2 1 1 0 1 2 2 0 0 1 00 0 -1 1---I---1-1-- -2-- - 3 1 2 2 3 3 3 5 4 1 1 2 1 1 2 2 ? I 1 3 1 )
0 O 1 1 2 2 3 4 . 3 2 3 5 2 2 4 3 2 4 5 Z 1 4 4 2 2 3 3 2 1 1 0.t 1 10 0 1 0 1 2 3 3 j 3 4 7 7 4 6 7 4 4 6 4 9 4 6 1 5 3 2 3 2 1 1 0 0 1 0-0 1 1 1 1---1 -2 1- i d 1212 1315 I 6 6 6 11 16 14 14 13 8 4 2 1 2 I 1 0 01 1 1 1 1 1 2 2 3 1 12 1r 20 24 21 11 8 10 8 11 19 24 26 21 11 6 3 1 1 1 1 1 1 1 12 1 0 1 1 2 5 5 9 1 23 71 31 22 11 I1 12 13 18 21 21 31 21 17 6 2 1 1 2 1 1 1 1 12 2 1 1 2 5 E 8 Ij 2J 2- 31 38 41 28 18 14 8 15 26 30 36 34 32 798 ? 4 3 3 4 3 2 2 ? 22 2 2 3 4 7 9 12 e 34 37 3d 54 57 41 31 19 t 12 24 19 4A 5 41 39 ?' 11 7 4 5 6 5 3 2 2I I 2 3 4 5 6 13 25 34 33 43 66 62 45 35 22 8 13 23 42 72? S 47 4) 29 15 8 3 3 4 2 1 11 1 1 2 2 2 3 9 i 25 28 49 66 47 40 38 15 6 16 34 46 6 671 43 24 13 o L I 2 1 : 1S1 0 1 2 2 4 6 11 23 31 52 54 31 41 36 5 1 12 41 5? 43. ?2 1. 3? :1 I? I i I1 3 0 1 2 3 3 4 d Id 21 37 3) 23 44 32 5 11 5 32 48 2', 33 4? 30 22 11 'A I I 1 I 1 0 .00 0 1 I 1 1 1 4 d 13 13 14 11 15 4024 7 20 6 23 39 17 14 ?J 16 1 14 7 2 0 I I I 0 00 1 1 2 1 0 2 7 d d a L0 20 29 46 32 9 11 10 33 4 ) 18 14 4 11 12 1) 5 2 1 1 1 10 1 1 2. 1 1 3 7 5 4 9 26 55 63 3 52 18 0 16 49 52 49 52 25 5 4 , 9 8 ' 1 1 1--- I I I 0 - 1-2 4 2 '5 21 48 86 90 66 50 24 5 23 49 56 76 83 46 16 5 1 + 5 1 2 1 1 1 01 I I 1 1 2 2 3 ) 18 45 121)) 95 54 26 1.4 13) 21 35 53 84 89 6) 19 7 A 3 7 2 1 01 1 1 2 2 2 3 5 11 29 64 d 91 79 47 19 1 7 15 21 48 73 1r 77 4).3 17 7 3 ? ? 2 2 1 01 I 1 1 2- 2 4 9 2v 53 10 61 48 40 29 16 10 15 26 41 5 6C ob 59 31 I- 11 6 2 1 1 1 t 00 1 1 1 1 1 1 2 5 10 24 30 33 23 24 271 21 15 IS 22 28 32 3E 4; 3)a 1 12 11 6 7 I 1 0 I O -0 1 1 1 1 1 1 1 1 3 6 14 20 17 13 14 IS 13 10 13 17 20 21 IS A ! 5 6 4 2 L 0 0 1 0- - --o- 0 --- -- -2--1---j2 4 8 14 1, 13 1) 9 1 5 8 11 13 12 t 2 1 1 1 J L J J 0 0S0 0 0 1 1 2 3 3 3 4 6 6 9121 Z 1 6 3 4 7 7 fb t 4 3 2 1 2 1 0 .' 0 0 000 0 0 0 1 1 2 5 1 5 4 4 3 2 8 1o 5 2 4 5 3 2 ! 3 4 S6 5 3 1 1 0 0 0 0" .0 -J-0 --- 1l----1 1-3-6-.5 .2 2 2 1 3 7 S 3 3 3 1 1 1 ? 4 6 4 2 2 1 0 0 0 0

0000 111 2 1 0 1 0 2 55322 1 1 2 3 2 0 00 0-0 1 1 0 0 0 J Q 0 J 0 1 2 3 3 1 2 2 1 J 1 2 2 2 1 j j I 1 0 J 30...--- O-- O- -- 1-1------ --- 0 O 0 1 3 3 1 I 2 2 1 0 1 I O 0 1 I 10 '0 0 0 1 1 2 21 1 1 0 0 1 1 2 21 0 1 1 I 1 0 C 1 1 1 2 2 1 0 0 0
_0 ) 0 J 1 2 2 1.) J J 2 J 1 1 1 1 1 I 3 0 0 0 I 2 3 2 1 00 0
ID

111



FIGURE B83
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FIGURE B84

I -,
S-"Encircled Energy£ -Vs

'U " "." Field Angle

I I . ..' I *::-- 'Task 2.4A - Off Nominal Cube

I I + Mfg. Error -150 Off Axis
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TABLE B26 Bill

ENCIPCLED ENER GY

Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature-On Axis

* PFPrENT FJEPGY WITHIN CIRCLE CENTERED AT INCICATED COORDINATES

(T- * CENTFP (MICRCNS):
r. ) X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

SY= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

.03 * 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4.0) O.1 0.1 0.0 0.1 0.0 0.1 0.0 0.1 0.1
5. * 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.1
9.3) * 0.3 0.7 0.1 0.4 0.2 0.3 0.2 012 0.3

10.0 * 0.4 0.3 0.2 0.5 0.4 0.5 0.3 0.3 0.4
12.00 , 0.8 0.7 0.4 0.7 0.5 0.7 0.5 0.7 0.8
14.00 * 0.8 0.7 0.7 0.9 0.7 0.9 0.8 0.7 0.8
16.00 * 1.4 1.2 0.9 1.2 0.9 1.2 1.0 1.2 1.2
19.00 1.7 1.4 1.3 1.4 1.5 1.4 1.3 1.4 1.5
?0.01 * 2.3 2.1 2.0 1.9 1.5 1.9 1.9 2.1 2.1
22.00 2.6 2.4 2.6 2.2 2.2 2.2 2.4 2.4 2.5
?4.00 f 3.6 3.4 3.? 2.8 2.5 2.8 3.1 3.5 3.5
26.00 * 4.2 4.0 4.1 3.4 3.4 3.3 3.9 4.1 4.2
29. 0 * 5.9 5.7 5.5 4.5 3.6 4.,4 5.5 5.9 5.9
30.00 i 6.8 6.7 6.4 5.5 5.0 5.4 6.5 7.0 7.0
3?.00 9.0 q.0 7.9 6.6 5.7 6.5 8.2 9.5 9.3
14.00 * 9.6 9.6 9.4 8.5 7.6 8.3 10.0 10.1 9.9
36. 00 12.1 12.2 11.2 10.0 9.2 9.8 12.1 12.9 12.5
3?.00 = 13.5 13.4 13.1 12.3 12.4 12.0 14.1 14.4 14.0
40.00 * 16.? 16.0 15.4 14.3 13.9 14.0 16.6 17.2 16.9
47.00 17.4 17.2 18.2 17.5 18.2 17.2 19.4 18.5 18.2
44.00 20.8 20.4 20.6 19.6 20.2 L9.2 21.9 22.0 21.8
46.00 * 73.2 22.8 23.6 23.7 24.8 23.3 25.0 24.5 24.3
4 .00 * 26.7 26.3 27.5 27.2 26.2 26.8 28.8 28.2 27.9
50.00 * 29.7 ?9.3 29.9 30.3 30.9 30.0 31.4 31.3 31.0
52.00 * 33.8 33.3 33.7 33.9 33.6 33.6 35.1 35.3 35.1
54.00 * 36.0 35.6 36.6 37.7 38.4 37.4 38.4 37.5 37.2
56.00 * 40.1 39.8 41.1 41.5 41.4 41.4 42.8 41.6 41.3
53.30 * 43.1 43.0 43.9 44.6 46.6 44.4 45.8 44.6 44,.3
60.00 & 46.6 46.6 47.9 48.3 50.2 48.3 49.5 48.1 47.8
62.00 * 49.0 49.0 51.3 52.4 54.4 52.4 52.8 50.3 50.1
64.0 * 53.? 53.3 54.3 55.2 57.7 55.2 55.7 54.4 54.4
66.00 * 55. 7 55.8 57.9 59.4 61.6 59.4 59.0 56.8 56.9
63.00 * 5q.5 59.7 61.0 61.9 63.5 62.0 61.6 60.4 60.5
70.00 * 61.9 61.9 63.8 65.1 66.7 65.2 64.3 62.5 62.7
7?.00 * 65.2 65.3 66.3 67.4 69.2 67.5 66.6 65.7 65.9
74.00 * 67.0 67.1 60.1 69.9 71.5 70.1 69.1 67.3 67.5
76.S0 * 69.9 70.0 71.5 71.8 73.2 72.0 71.5 70.2 70.2
78.O0 * 71.7 71.8 72.9 73.4 75.2 73.6 73.0 71.8 71.9

00 73.7 73.8 74.9 75.1 76.5 75.3 75.1 73.8 73.9
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TABLE B27 B112

E NCI P C L E 0 E NER GY

Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature-On Axis

r*

S rFP:1rT FNEFGY WITHIN CIPCLE CENTERED AT INDICATED COORDINATES

( "CEITFR (MICRONS):
CovS) X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 * 0.1 0.1 0.0 0.2 0.1 0.2 0.1 0.1 0.1
10.00 M 0.4 0.3 0.? 0.5 0.4 0.5 0.3 0.3 0.415.00 - 1.2 1.0 0.8 1.1 0.9 1.1 0.9 1.0 1.010.00 m 7.3 2.1 2.0 1.9 1.5 1.9 1.9 2.1 2.1

4.5.0 4.0 3.P 3.9 3.3 2.9 3.2 3.7 3.9 4.0
30.00 = 6.8 6.7 6.4 5.5 5.0 5.4 6.5 7.0 7.0
15.00 * 11.0 11.0 10.2 9.0 8.7 8.8 10.9 IL.7 11.440.00 * 16.2 16.0 15.4 14.3 13.9 14.0 16.6 17.2 16.945.00 * 7?.0 21.7 22.2 22.3 23.0 21.8 23.6 23.4 23.1
90.00 7 Q0.7 29.3 29.9 30.3 30.9 30.0 31.4 31.3 31.059.00 * 38.7 38.3 39.2 39.6 40.7 39.4 40.8 '40.1 39.9
60.00 * 46.6 46.6 47.9 48.3 50.2 48.3 49.5 48.1 47.8
65.00 * 54.4 54.5 56.5 57.7 60.0 57.7 57.7 55,5 55,57000 * 61.8 61.9 63.8 65.1 66.7 65.2 64.3 62.5 62.7
75.00 68.6 68.8 70.3 70.9 72.4 71.1 70.4 69.0 69.0
80.00 * 73.7 73.8 74.9 75.1 .76.5 75.3 75.1 73.8 73.9
95.00 * 77.4 77.3 78.5 78.8 79.7 78.8 78.8 77,4 77,7
90.00 80.4 80.1 80.9 81.4 91.8 81.3 81.1 80.3 80.7
95.00 * 83.0 82.6 83.0 83.3 83.5 83.3 83.1 82.7 83.1
100.00 84.7 84.4 P4.7 84.9 85.0 84.9 84.7 84,4 84.8
105.00 86.0 85.8 86.2 86.3 86.5 86.4 86.2 85.9 86.1
11.00 ~ 87.2 P7.3 P7.4 97.5 87.8 87.6 87.5 87.4 87.3115.00 8Q.3 8.6 88.6 88.6 88.9 88.6 88.7 88.7 88.4
120.00 99.3 89.7 PQ.6 q9.6 89.8 89,6 89,7 89.6 89.3
125.00 * 90.1 90.5 90.5 90.4 90.6 90.5 90,5 90,5 90.1
130.00 * 90.9 91.2 91.2 91.2 91.3 91.2 91.2 91.2 90.9
135.00 * 91.8 91.7 91.8 91.8 91.9 91.7 91.8 91.7 91,7
140.00 * 92.3 92.2 92.3 92.4 92.4 92.4 92.3 92.2 I2.2
145.00 * 92.7 97.7 92.8 92.8 92.8 92.8 92.8 92,7 92,7
150.00 * 93.1 93.1 93.2 93.2 93,3 93.2 93.2 93.2 93.1
155.00 * 93.5 93.5 93.6 93.5 93.7 93.5 93.6 93.5 93.5
163.00 * 93.9 93 .9  93.9 93.9 93.9 93,9 93,9 93.9 93.9
165.00 * 94.2 94.2 94.2 94.3 94.2 94,2 94.,2 94.2 94.2
170.00 * 94.5 94.5 94.6 94.5 94.5 94.5 94.5 94.5 94.5
175.00 U 94.8 94.8 94.8 94.8 94.8 94.,8 94,8 94.8 94.8180.00 * 95.1 05.1 95.1 95.1 95.2 95.1 95,1 95.1 95.1
184.09 * 95.4 95.4 95.4 95.4 95.4 95,4 95.4 95.4 95.4
18q.09 95.6 95.6 95.6 95.7 95.7 95.7 95.7 95.6 95.,7
194.99 * 95.9 95.9 95.9 95.9 96.0 95.9 95.9 95.9 95,9
100.99 0 ~6.1 96.2 96.1 96.2 96,2 96.2 96.1 96.2 96.2
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Iavefrot ap-) Polariation .113
Task 2.482 - Off Noinal Cube + Hfg. Error + First-Temperature-On Axis

iMAP IN UNITS OF 0.01 WAVES

I12 143 136 130 124 136 139 140 141 145

171 162 153 143 136 129 122 116 132 135 136 137 141 148 157 165

169 161 152 143 136 129 12) 116 1o 121 127 129 13 135I 14L 150 I7 tl61

tot -I6 S a- 142-134 127-122 117 111 104 111 116 119 122 127 134 140 145 148 ISO- --

199 155 148 139 131 123 118 114 111 106 99 96 105 109 113 Lie 125 129 133 134 136 137

149 148 143 136 127 119 112 109 107 L04 100 93 87 93 99 105 110 116 120 122 123 124 126 129

, ..-------- .139 -138 136 131 123 114 106 102 100 100 91 93 86 76 83 90 97 104 109 112 113 114 115 11? 12l IS

299 131 129 126 120 111 102 95 92 92 92 90 85 79 68 74 82 89 96 101 104 1CS IC IC? 105 113 111 297

298 292 286 116 109 100 90 84 82 C3 84 82 77 70 60 66 72 79 85 90 93 96 97 99 101 2E0 291 299

1 -- 299 292 286 278 101" 90 60 74 74 13 74 76 74 69 61 53 57 61 66 71 76 81 S ee 91 269 282 292 301

310 302 293 284 275 266 257 72 65 63 64 66 64 59 51 45 48 50 53 57 62 68 74 24e 258 271 283 295 305 311

313- 304 293 282 271 262 254 246 237 54 54 54 53 48 41 36 38 39 40 43 49 229 238 249 260 271 284 297 308 316

31 306 293-279 e2e 259 253 245 237 228 222- 42 40 37 31 26 28 28 28 219 227 235 243 252 262 272 284 297 309 320

320 308 293 279 266 258 252 246 238 230 224 219 30 27 23 16 17 18 214 223 23.1 239 247 255 262 271 282 296 310 322
322 309 295 200 267 259 253 247 240 232 225 218 210 199 14 5 192 206 216 225 233 241 248 255 261 270 281 296 311 323

------ 323 311 296 281 270 261 255 248 241 233 225 216 206 192 5 14 199 210 218 225 232 240 247 253 259 267 280 295 309 322
a;

322 310 296 282 271 262 255 247 239 231 223 214 18 17 16 23 27 30 219 224 230 238 246 252 250 266 279 293 308 320

320 309 297 284 272 262 252 243 235 227 219 28 28 26 26 31 37 40 42 222 226 237 245 253 259 268 279 293 306 311

.- --- 316 30N 297- 204 271-260 249 238 229 49 43 40-.39 - 38- 36 41 4 53 54 - 54 54 237 246 254 262 271 282 293 304 313

311 305 295 283 271 258 246 74 68 62 57 53 50 46 45 51 59 64 66 64 63 65 72 257 266 275 284 293 302 310

301 292 2 269 91 88 85 81 76 71 66 61 57 53 61 69 74 76 74 73 74 SC 90 101 278 2e6 292 299

299 291--240--101 -99 97 -96- 93-90 -8-9-72 66 60 TO 77- 82 84- 83 82 84 SC ICO 10S 116 286 292 298

297 117 113 C9 107 105 105 104 101 96 89 82 74 68 79 65 90 92 92 92 95 IC2 111 12C 126 129 131 299

125 121 117 115 114 113 112 109 104 97 90 63 76 86 93 97 tOO 100 102 106 114 123 131 136 138 139

129 126 124 123 122 120 116 110 105 99 93 81 93 100 104 107 109 112 119 127 136 143 148 149

137 136 134 133 129 125 118 113 109 105 98 99 106 111 114 118 123 131 139 1468 155 159

150 148 145 140 134 121 122 119 116 III 104 I11 7 122 127 134 142 151 159 166.
o 161-157 150 142 135-131-129 127-123 10 116 123 129136 143 152-1619 -l

165 157 148 141 137 136 135 132 116 122 129 136 143 153 162 171

145 141 140 139 136 124 130 136 143 152
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NONE " RM rK-flP 3.1 9 FRED WAVEFRONT

FIGURE B86 B114

Wavefront Plot-Q Polarization

Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature-On Axis
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FIGURE B88 B116

Wavefront Plot-P Polarization

Task 2.452 - Off Nominal Cube + Mfg. Error + First Temperature-On Axis

T OP

73041

Q-304..



Task 2.432 - Off lomial Cabe + fWS. Irat + iinrt T~emp ture-On Axt

T PRNTm NAP OF POINT SPIIEAO pUlnCTO

tONE SPACE REPRESENTS 8.04 0I CRONSI
NORMALIZED SO LARGEST VALUE a 0.0176 * 100 u17

TOTAL ENERGY * 0.2461000001
IAP REPRESENTS 0.23076550+01 (R 93.7690 PERCENT OF TOTAL ENERGY

1 0 1 1 1 0 0 1 1 0 1 4 0 1 1 1 0 0 1 1
3111100111001 1310 1a24201 1111 0011l

..- i----O-I- t-l I I 0 1 1 1 3 4 2 2 2 2 2 3 3 1 1 1 1 I 1 0 0 L I
0 0 1 1 0 1 1 1 2 2 1 1 1 12 3 4 4 2 1 1 2 2 1 1 1 1 1 1 1 0 1 1 1 0.
0 0 0 1 0 0 0 1 3 3 3 2 2 1 2 4 5 4 3 2 2 2 2 2 2 1 1 1 A 1 1 1 a 0 0

0 1------- 0---t 1 l--- 1- 2 4-- 6 5 4 3 2 4 It 13 8 5 3 1 3 2 2 2 0 1 1 1 1 1 0 0 0
0 0 1 1 2 2 2 4 8 7 7 5 3 5 6 20o 9 6 6 2 3 2 1 1 0 I 1 1 1 1 1 0 0
1 0 0 1 2 2 3 7 10 9 9 10 6 7 8 7 14 16 12 13 14 1 4 4 1 0 1 1 1 1 1 1 1 0 0
--- -- 1- 2 3 --5 6 8 12 9 11 19 19 22 24 21 24 31 32 24 12 5 1 1 2 .2 1 1 1 0 1 1 1

.j 1 1 2 3 3 1 2 6 10 15 28 37 39 46 49 44 45 51 49 39 27 14 4 3 4 2 2 2 1 0 1 1 1
I 1 0 1 3 4 4 2 1 1 12 29 36 44 62 61 56 57 61 7) 72 45 31 20 10 6 4 2 2 2 1 1 1 0 1
I 1 2 -3 3 4 5 4 3 6 20 35 43 66 82 62 62 74 61 76 91 67 41 26 16 8 5 .5 3 2 1 2 3 2 1
1 2 3 2 2 4 5 5 5 9 19 27 51 LS 75 56 81130 71 58 73 63 36 27 16 7 6 7 4 I 1 2 2 2 1
-1 1 1 3 4 4 5 7 9 20 23 34 54 50 43 48 53 48 41 45 39 24 25 18 8 9 4 3 2 2 3 1 1 1
-- 1 0- 3 4 4 2 6 13 13 24 27 21 29 38 30 IS 13 21 23 21 26 30 29 22 19 17 5 3 4 4 3 0 1 1

1I I I 1 4 5 6 4 7 17 21 29 28 19 17 25 17 4 7 12 17 4 15 32 22 25 25 20 11 5 5 4 4 2 1 0
1 1 2 5 6 8 7 7 14 29 3P 29 31 23 26 26 9 4 3 18 15 40 50 21 32 27 17 16 8 5 5 6 4 2 1
- 2 3 6 6 7 6 10 12 30 42 33 54 39 20 25 15 18 15 19 25 53 55 29 41 26 12 12 7 8 6 6 3 2 1
1 2 3 5 4 5 5 14 17 29 47 39 50 31 4 12 3 6 14 18 16 23 28 40 53 29 14 6 4 9 6 5 1 1 2
0 L 2 3 2 4 4 13 21 23 33 25 21 14 5 18 14 8 10 12 10 5 6 26 37 26 21 7 2 4 3 4 1 0 1

S. - 1- 1-3 1 3--4- 7 15 8 11 15 21 34 31 23 18 12 14 26 35 25 9 8 8 10 18 9 3 2 2 4 2 1 0
0 1 2 4 1 1 2 1 4 1 13 31 41 60 67 56 51 52 53 59 70 64 44 29 II 1 4 5 6 5 2 2 1. 1 1
1 1 L 2 1 1 1 2 4 7 21 39 50 64 75 74 83100.90 71 77 82 66 44 23 8 3 1 4 4 2 1 1 1 1
2 2- 2- 1 0 1-2 6 12 15 20 31 53 79 93 85 72 74 73 77 88 78 54 35 24 15 7 2 1 2 3 4 2 1 1
1 1 2 1 1 2 3 6 9 10 10 18 38 65 88 89 70 58 61 77 81 60 38 22 11 5 3 *2 1 1 2 2 1 1 0
1 0 0 0 1 3 3 3 2 2 10 22 5 45 46 45 b 46 44 42 37 28 14 5 3 3 3 3 2 1 0 0 1

---- O t- 1-- 2 -  - 1-I 1 5 12 21 27 28 24 21 23 21 1919 1 .14 12 12 10 9 8 7 4 1 1 0 0 1
0 0 1 1 1 1 0 0 1 1 3 4 4 7 15 21 20 18 17 14 11 7 6 10 12 11 13 11 7 4 2 1 0 0 1
0 0 1 1 1 0 2 3 4 3 3 4 6 13 2 16 7 4 3 4 7 8 8 8 5 3 2 2 1 0 0

-0- 0--- 11 2--2- 1 1 1 2 2 1 2 3 1311 6 2 5 4 2 0 0 1 1 1 0 0 0
0o 0 1 I 1 2 1 1 1 1 1 1 1 2 3 3 4 5 6 4 2 2 2 2 2 2 1 1 1 1 1 1 1 0

I I 0 1 1 2 L 1 2 3 3 2 3 4 4 3 2 1 1 0 1 I 2 1 1 1 11 1 1 1 1 0
S1-- - I---I- 0 0 ---I1 + 2--2-1 2 3 2 2 Z 2 2 2 3 2 1 I 0 0 2 1 I I 0 1 -,4

: 1 1 I 1 1 1 1 1 1 1 1 2 2 3 2 1 0 1 3 3 1 1 0 0 1 1 1 0 0 0 1 1 1 1
"1 o 1- 0 ,1 1,, 2 2 1 t 1 0 1 2 1 1 0 0 0 0 1 1 0 1 1 2 1 1

.1 111.1 1.21 1 12.0 01..1.

*_ _

U'
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FIGURE B90
.....8118

Intensity Distriubtion - Central 129 Microradians

Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature-On Axis

TOP

.o2

/, 0 4

Q.06

6 .98s

0 .3%



iWE KEUII L 3,I .. -:,S 1472

f FIURE B91iI .Encircled Energy

4 VaI, Field Angle

.:..I.',i..:i .: :l " Task 2.4B2- Off Nominal Cube

.14 '.:i .: : L4 r + Hfg. Error + Firet Temperature.
'~~ '

.. ' " l: I i IiiiI-liii
... ...' . . -On Axis

ii : i i ii i ,9 .. L jt:t 1 *r .... t.i--

9: T' 1---4

00I% Itit211 i,, $

8 L I I'

I I

6 141 1.14±

I-I 6 W t':tiII'IIIfUI'. 4r I''

51 14' tt

: :: fill 1

411

0 kill ti.I-illl:1. . ... i- : 1::

,,,,, . .i . .,:' " I ! ...!. .. q :
.... .. L0 .. .-

S .:: " : :* !' "l;i ~ti t' tl I I !; i i ll i  ,hill : ' I; : -iSil Afi i ng].e iii 4c o ai i } . ..... .... ' i I ::

... ..... ...... ....... ............. .. . .

... 0... .00.10 140 60 18 -. 0LE I I NP -4---- --

u HO . ... ... j60r:2 0 4 0 .... ......... . O LOO 18 0 -- 200i i i ' ''''

tt f iFlld(Hcord ::: ; : 1 Ito....,.. ii: ) iJ -
:-i-I''fiiii"" T



TABLE B28

F N I P C L D ENER GY B120

Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature -150 Off Axis

- - CC PT ENQGV WITHIN CIRCLE CENTERED AT INDICATED COORDINATES--------------- ------ ------ ------ -------- ----------- ----

(A'- Cr'kTFQ (UICRPONS):
r'e') * X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

V= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

?.0 * 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
410 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1'*. 0) 0.1 0.1 0.1 0.2 0.3 0.1 0.1 0.1 0.1
.O 0.3 0.4 0.2 0.4 0.3 0.3 0.2 0.4 0.3

10., 0.4 0.5 0.2 0.5 0.4 0.4 0.3 0.6 0.5
17.00 1.0 1.2 0.4 0.9 0.51 0.9 0.5 ' 1.4 1.1
14.00 * 1.0 1.2 0.7 1.4 0.7 1.3 0.9 1.4 1.1
!6.00 * 1.Q 2.1 1.0 1.9 0.9 1.8 1.2 2.5 2.0

?.00 .1 2.5 1.6 2.4 1.7 2.4 1.8 2.9 2.4
-0.09 * ?.0 3.3 2.2 3.2 1.7 3.1 2.5 3.9 3.222.03 3.2 3.7 3.2 3.9 3.1 3.8 3.6 4.3 3.7

"4.00 4.3 4.6 3.6 4.4 4.0 4.3 4.1 5.5 4.9
26.00 v 4.0 5.2 5.0 5.4 5.7 5.3 5.5 6.1 5.6
'3.00 6.4 6.5 6.2 6.9 6.2 6.6 6.9 7.6 7.233.00 - 7.7 7.6 7.5 8.0 8.1. 7.8 8.4 8.8 8.6
3?.00 * 10.1 9.7 8.6 9.5 9.3 9.2 9.5 11.0 10.9
14.00 - 10.6 10.2 10.4 11.4 10.5 11.1 11.6 11.5 11.5
6.90 13.5 12.Q 11.9 13.5 12.5 13.2 13.1 14.2 14.2
3q0 . * 15.? 14.5 13.7 15.4 14.5 15.1 15.0 15.8 15.8
41.00 * 17.* 17.1 15.8 17.8 16.0 17.6 L7.1 18.4 18.4
47.0) * . 1 IP.5 1q.8 20.5 18.8 20.2 20.0 19.9 19.8
44.00 * .0 11.4 20.3 22.0 21.4 21.8 21.6 22.9 22.7
46.0) 24.4 23.8 24.1 25.0 25.1 24.7 25.4 25.5 25.3

.00 * 26.A 26.3 27.0 28.0 26.7 27.7 28.6 28.2 28.0
*O. " 29.7 29.1 29.7 30.2 30.9 29.8 31.2 )1.3 31.292.00 , 32.P 32.1 32.4 33.0 34.0 32.6 34.3 34.4 34.5

54.00 34.6 34.0 35.9 36.2 37.3 35.7 37.7 36.4 36.6
56.0 3P.2 37.4 39.1 40.1 40.6 39.7 41.5 39.7 40.2
53.00 41.3 40.4 41.4 42.6 44.1 42.2 43.7 42.9 43.5
60.00 * 44.3 43.3 44.8 46.3 47.3 46.0 47.4 45.6 46.6
62.00 * 46.7 45.7 48.1 49.5 50.1 49.4 50.6 48.1 49.1
64.00 * 50.8 49.8 50.3 52.0 53.3 52.1 53.2 51.8 53.0
66.00 * 53.4 52.6 54.2 55.3 56.8 55.6 56.8 54.7 55.769.00 * 56.3 55.6 57.0 58.0 58.4 58.5 59.3 57.4 58.5
70.00 * 58.9 58.5 60.1 60.6 61.9 61.2 62.1 60.1 61.0
72.00 * 61.0 61.5 62.4 62.8 65.2 63.5 64.3 62.9 63.7
74.00 * 61.4 63.4 65.7 65.7 67.8 66.3 67.1 64.7 65.476.00 * 66.4 66.5 68.3 68.3 70.2 68.8 69.3 67.4 67.9
7P3.0 6P.6 68.9 70.0 70.0 72.6 70.4 71.0 69,6 70.0

00 * 70.7 71.0 72.5 72.5 74.6 72.8 73.2 71.5 71.8

0-308



TABLE B29
8121

F NC I R C L E 0 E N E R GY

Task 2.4B2 - Off Nominal Cube + Mfg. Error + First Temperature -15* Off Axis

CroClc a.
---- -- PCOCc IT FNERGY WITHIN CIRCLE CENTERED AT INCICATEC COORDINATES

I r CE4TER (MICPONS):
Ccr-') X= -10.13 10.13 0.0 -10.13 0.0 10.13 0.0 -10.13 10.13

Y= -10.13 -10.13 -10.13 0.0 0.0 0.0 10.13 10.13 10.13

5.00 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1
10.00 * 0.4 0.5 0.2 0.5 0.4 0.4 0.3 0.6 0.5
1S.00 * 1.4 1.8 0.9 1.7 0.9 1.7 1.0 2.0 1.6
20.00 '* 2.o 3.3 2.2 3.2 1.7 3.1 2.5 3.9 3.2
25.*0 a 4.7 5.0 4.8 5.2 4.6 5.1 5.4 5.9 5.3
30.0) * 7.7 7.6 7.5 8.0 8.1 7.8 8.4 8.8 8.6
35.00 * 17.4 11.9 10.7 12.2 11.9 11.9 11.9 13.0 13.0
40.00 * 17.8 17.1 15.8 17.8 16,0 17.6 17.1 18.4 18.4
45.00 * 23.1 72.5 22.9 23.8 22.9 23.5 24.0 24.2 23.9
5).00 * 29.7 29.1 29.7 30.2 30.9 29.8 31.2 31.3 31.2
55.00 * 37.0 36.2 37.1 37.9 39.9 37.5 39.2 38.5 38.9
60.00 44.3 43.3 44.8 46.3 47.3 46.0 47.4 45.6 46.6
65.00 * 51.8 50.9 52.8 54.1 54.8 54.3 55.4 52.9 54.1
70.00 * 58.9 58.5 60.1 60.6 61.9 61.2 62.1 60.1 61.0
75.00 * 65.4 65.3 66.6 66.8 69.2 67.3 68.1 66.4 66.9
80.0) * 70.7 71.0 72.5 72.5 74.6 72.8 73.2 71.5 71.8
85.00 - 75.1 75.6 77.3 77.2 78.6 77.4 77.6 75.9 75.9
90.00 = 79.0 79.5 80.4 80.4 81.5 80.5 80.6 79,6 79.5
95.00 * 82.0 82.4 82.8 82.8 83.6 82.9 82.9 82.4 82.1
100.00 84.0 84.4 84.7 84.6 85.1 84.7 84.6 84.4 84.0
105.00 * 85.5 85.9 86.1 86.0 86.3 86.0 85.9 85.8 85.4
110.0) 86.8 87.1 87.2 87.1 87.3 87.1 87.0 87.0 86.8
115.10 88.0 88.1 88.1 88.1 88.2 88.1 88.1 88.0 88.0
120.0-) 88.8 88.9 88.9 88.9 89.1 89.0 89.0 88.8 88.9
125.00 * 89.6 89.6 89.7 89.7 89.9 89.8 89.8 89.5 89.6
130.00 * 90.2 90.3 90.4 90.4 90.6 90.5 90.4 90.2 90.3
135.00 * 90.9 90.9 90.9 91.0 91.1 91.0 91.0 91.0 91.0
140.00 * 91.4 91.4 91.4 91.5 91.5 91.5 91.6 91.5 91.5
145.00 * 91.9 91.8 91.9 92.0 91.9 91.9 92.0 91.9 92.0
150.00 * 92.4 92.2 92.3 97.4 92.4 92.3 92.4 92.3 92,4
155.00 * 92.8 92.7 92.7 92.8 92.8 92.7 92.8 92.7 92.7
160.00 * 93.2 93.1 93.2 93.1 93.1 93.1 93.1 93.1 93.1
165.00 * 93.5 93.5 93.6 93.5 93.5 93.5 93.5 93.5 93.4
170.00 * 93.8 93.9 93.9 93.9 93.9 93.9 93.8 93.8 93.8
175.00 * 94.2 94.2 94.2 94.2 94.3 94.2 94.2 94.2 94.2
180.00 * 94.5 94.5 94.5 94.6 94.6 94.6 94.6 94.5 94.6
184.99 * 94.8 94.8 94.8 94.8 94.8 94.9 94.9 94.8 94.9
1jP9.99 * 95.1 95.1 95.1 95.1 95.2 95.2 95.2 95.1 95.2
194.99 * 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4 95.4
loo. * 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7 95.7

Q-309
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lawveftroat mIp- polarisation

Task 2.432 Off Nominal Cube + M s. Error + First Temperature -15* Off Axts

-- --------------------- ------ - --------------- - -- --------

MAP IN UNITS OF 0.01 WAVES

273 264 270 275

315 303 290 278 267 259 264 270 275 281 287 293

328 319 306 296 284 273 262 254 260 265 271 278 284 290 297 303

324 317 309 299 288 277 266 256 249 254 260 266 272 279 286 292 2S9 305

.j - - - -- -- t--t 3t12 3C6 299 289 279 268 258 249 242 247 252 258 265 272 279 286 292 299 305 312

308 3C6 304 300 295 289 280 270 260 250 242 235 239 244 250 257 264 270 277 2E4 251 297 304 311

298 2q6 294 291 286 280 271 262 253 243 235 228 231 237 242 248 255 261 268 275 282 289 296 302

i 290O283-?76-286 283 278 272 264 255 246 237 229 221 224 229 234 240 246 252 259 266 273 280 272 283 293

300 293 286 279 271 263 271 265 257 249 241 232 223 215 217 222 227 232 237 244 250 258 251 263 273 284 293 303

302 295 288 281 273 264 254 244 234 243 235 226 218 210 210 215 219 224 230 219 230 242 254 265 275 285 294 303

1 u 3 032 t92q0 282 273 264 253 243 232 222 212 220 212 204 203 207 212 202 212 223 234 246 257 268 278 287 296 304 311

311 304 297 289 281 272 262 251 240 229 219 208 198 169 197 196 186 196 206 216 227 238 249 261 271 200 289 297 304 3111

311 304 26 288 28C 270'259 240 236 225 214 204 L94 203 199 200 200 200 210 220 230 241 252 263 273 282 290 297 304 311

. --- --- 303 295-286 277 267 256 244 232 221 210 220 215 211 207 206 215 223 232 223 233 243 254 244 273 282 289 296 303

303 294 284 274 264 252 241 229 239 233 228 223 218 213 212 220 229 238 246 254 244 254 263 272 280 287 294 301

293 283 273 262 268 26L 254 248 241 235 230 225 220 218 226 234 243 252 260 268 274 215 270 278 285 291

---- 293-282 291 284 277 270 263 256 250 243 238 232 227 224 232 240 249 258 267 215 282 286 290 292 2e2 289-

,1 306 2S9 292 286 279 272 265 259 252 246 240 235 231 238 246 256 266 275 283 290 295 298 3C0 302

308 301 294 288 281 274 Z67 261 254 248 243 238 245 254 264 274 264 293 3C0 3C5 309 311

N_ ---_------ 3C8302 26 289 282 275 269 262 256 250 245 252 262 272 283 294 303 311 317 321

307 301 295 2886 282 275 269 262 257 251 259 269 280 292 303 314 322 329

298 292 285 279 273 267 262 256 265 275 287 299 311 322

288 262 277 272 .266 26t 269 280 293 305
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Wavefront Hap-P Polarization 8124

STsk 2.432 - Off Nominal Cuba + MHf. Error + First Temperature -15" Off Axis

- .MAP IN UNITS OF 0.01 WAVES

243 234 69 94

284 272 259 247 237 228 84 89 95 100 106 112

. _ 297 288 277 266 25' 242 232 224 79 85 91 97 103 110 116 122

293 287 276 269 258 246 235 226 218 73 79 85 92 99 105 112 118 125

8te-28S-281 275 268 259 249 238 227 210 211 66 t1 78 85 91 98 105 112 118 125 131 . .....

277 276 273 270 265 258 249 240 229 220 211 204 59 64 70 76 03 90 97 IC3 110 117 123 130

267 266 263 260 256 249 241 232 222 213 204 197 51 56 62 68 74 81 88 54 ICL 108 115 122

u06--i-293 256 252 248 24L 233 225 216 207 1S8 191 43 48 54 59 65 72 78 86 93 100 139 150 160

316 309 302 295 288 279 241 234 227 219 210 201 193 185 36 41 46 51 57 63 70 17 118 13C 14C 151 160 170
318 311.305 2;7 289 280 270 260 250'213 204 196 187 179 30 34 39 44 49 86 97 IC9 121 132 142 152 161 170

)27-320 313-306-21fe 290 280 270 259 248 238 228 190 181 173 23 27 31 69 79 89 101 113 124 135 145 154 163 171 178
327 320 313 306 298 289 279 268 256 245 235 225 215 205 166 15 53 63 73 83 94 105 116 128 138 147 156 164 171 178
328 320 313 30! 296 286 276 264 252 241 231 220 210 32 28 179 187 67 77 87 97 108 115 13C 14C 149 157 164 171 178

- -- "-- ---- 320 312 303 253 283 272 260 249 237 226 49 44 39 35 185 193 202 210 90 100 110 121 131 14C 149 156 163 170

319 310 301 291 280 269 257 245 68 62 56 51 46 42 191 199 208 216 225 233 111 121 130 139 147 154 161 168

309 295 289 278 97 90 83 76 70 64 59 54 49 197 204 213 222 231 239 247 253 258 137 145 152 158

309 299 120 113 106 99 -92 85 78 72 67 61 56 203 210 219 228 237 246 254 260 265 268 271 149 156

135 128 121 t14 1(8 101 94 87 81 75 69 64 210 217 225 234 244 254 262 269 274 277 279 281

136 130 123 117 110 103 96 89 83 77 71 217 224 232 242-25.3 263 272 279 204 288 290

-- 137 131 124 118 111 104 97 91 84 79 224 231 240 251 262 273 282 2S0 2Se 300

.1 •136 130 123 117 110 104 97 91 85 230 238 248 259 271 282 292 3C1 307

126 ZO t114 1 102 96 90 235 243 254 266 278 90 301

117 11i 106 100 95 239 48 259 271 284
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Task 2.452 - Off Utimal Cuba + nfs. Error + First Tempersture -15* Off Axts

_ -- -PRINTER MAP OF POINT SPREAD FUNCTION

lONE SPACE REPRESENTS 8.04 MICRCNSI
NOPF4ALIZED SO LAPGEST VALUE * 0.0146 a 100

TOTAL ENEPGY - 0.1870400001L 8126
MAP REPRESENTS 0.1738195D#01 OR 92.9318 PERCENT OF TOTAL ENIEAG

I

0 1 I I L I I 1 0 0 0 0 0 0 0 t L 2 2 0 0 0 0 0 0 1 1 1 1 1 0 0 1 l
0 1 1 1 1 2 1 0 1 1 1 0 0 0 0 1 1 1 2 2 L I 1 0 0 1 1 0 1 1 1. 0 0 1 1

0 0 1 2 3 3 3 4 4 3 2 3 5 3 2 4 3 3 6 6 3 .2'4 3 2 2 2 3 1 1 2 1 1 t 1
0 1 1 1 2 3 3 3 3 3 5 9 9 5 7 8 4 4 6 9 8 5 6 6 4 3 2" 2 2 1 1 0 0 1 L
0 1- t t I I 1- 2-2 3-6 11 16'15 13 15 10 5 6 6 10 15 16 17 13 7 5 2 1 2 1 1 1 1 0 0
1 1 1 2 2 1 2 4 6 10 17 22 22 22 19. 8 5 9 9 13 21 28 31 23 12 ? 4 1 2 1 1 1 1 1 1 .
2 1 1 22 2 2 6 9 1 27 31 30 29 19 8 7 1L 16 23 27 30 33 30 17 6 *. 1 2 2 1 L. I L
2- 2 --1-2-3 6 II-IS17 29 44 43 44 42 25 13 8 8 19 30 3S 37 33 32 25 10 3 3 4 4 4 3 2 2 2
2 2 2 3 S 9 13 19 28 46 56 51 62 63 38 21 11 6 14 24 40 56 49 38 35 21 10 8 5 6 6 5 3 2 2
1 1 2 4 6 7 9 17 31 47 49 $3 76 70 41 26 14 11 16 20 37 66 68 45 37 28 16 9 4 3 4 4 2 1 1

' I-I'--t1 -4 -43--4V12'24 35 38 56 77 55 34 25 9 10 21 32 39 57 68 48 31 24 14 6 1 1 2 2 1 0 1
S. 1 I 2 3 3 5 10 18 28 37 58 61 34 34 27 3 4 14 40 46 39 56 52 32 23 14 5 L L L 1 1 1L

: 1 1 0 1 2 3 5 7 13 23 30 40 32 18 39 29 6 11 3 32 48 26 38 45 32 26 17 7 2 1 1 1 1 0 1
-0- 0--'I-'1 11---3- 6 1015 14 16 13 16 42 25 9 21 4.24 41 15 17 22 19 23 18 10 3. 0 10 L. 1 1 0
0 1 1 0 0--3 7 8 8 8'17 31 37 50 31 9 12 7 28 36 19 20 11 6 14 16 14 9 3 1 1 2 2 1
0 1 1 1 1 1 4 6 4 5 14 40 70 69 61 47 10 2 11 36 42 50 58 30 8 6 9 14 12 .5 1 1 2 2 1

---01 -1 -1 0 -12 -32 10 29 60 94 85 55 42 25 8 17 35 50 84 94 55 24 8 2 7 8 5 2 1 I 1 1
0 1 I 1 1 11. 4 10 26 51 74 95 82 41 20 16 14 17 25 49 91100 75 55 29 8 3 3 4 4 3 2 1 1
1 1 2 2 2 2 3 7 16 35 63 77 79 68 41 19 1O 9 LO 17 41 73 89 94 88 53 22 9 4 3. 3 3 2 1 1
S 1 1 1 " - 2- 3 6 12 23 46 58 52 44 42 35 20 8 7 17 32 5L 72 91 84 52 28 17 7 2 1 1 1 1 0
1 1 1 1 1 2 3 4 7 17 29 31 26 30 34 26 12 9 17 24 32 48 ST 46 30'23 17 8 3 1 1 0 1 0
0 1 0 1 1 2 2 1 1 2 5 14 26 25 18 18 18 12 8 12 16 20 25 22 15 12 12 9 5 2 2 1 0 0 0
0 0 - 0 0 2 2 t- 11-3 5 10 21 23 15 9 10 8 5 7 11 13 12 8 5 4 2 1 1 1 1 0 0 0 0

* 0 0 0 1 2 3 4 3 3 6 7 91212 9 6 4 4 7 8 8 6 5 -3 1 1 1 1 0 1 0 0 0 0
0 0 0 0 1 2 2 5 5 4 3 4 2 3 7 8 5 2 4 7 5 3 3 2 2 4 6 5 2 1 1 0 0 0 0
0 0 0 0 1-1- 1-2 4-3 1 1 1 0 2 .6 6 3 3 4 2 1 1 1 3 6 7 5 3 3 2 0 0 0 0 .. . .

S 1 0 0 1 1 0 0 0 1 1 0 0 1 0 1 4 5 4 3 3 1 0 0 1 3 4 4 3 3 3 2 0 0 0 0
0 0 0 1 1 0 0 0 0 0 1 0 0 1 2 3 3 2 2 3 1 0 0 1 2 2 1 1 1 1 1 00 0 0
00 01 2 1-1 0 1001332 11 2 100 1 1 0 0 0 1 0 0 0 -0
0 0 0 0 1 2 2 2 1 0 0 0 0 1 1 2 2 2 1 1 1 1 0 0 0 1 1 0 1 2 2 1 1 0 0 0

.0 0 0 0 1 1 2 1 0 0 0 1 2 1 0 1 1 1 0 1 0 0 -0 0 2 3 2 1 1 1 0 0
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B129
TABLE B30

ENCIRCLED ENERGY IN THE

32-42 MICRORADIAN RING

FOR 2.1 SEC DIHEDRAL ANGLE VARIATION

Task Case Percent Energy
32-42 Microradians

On Axis Full

2.1 Nominal Cube 14.9 7.3

2.2 Nominal Cube + X/4 13.3 6.9

2.3B Nominal Cube
+A/4 + Temp 1 12.3 6.2

2.3A1 Nominal Cube 14.4
+X/4 + Temp 2

2.3A2 Nominal Cube 13.8
+X/4 +.Temp 3

2.4A Off Nominal Cube 13.6 6.9
+A/4

2.4B2 Off Nominal Cube 12.5 6.2
+A/4 + Temp 1

2.5A Nominal Cube 19.8
+A/4 + Axial Grad.

2.5B Nominal Cube 1.2
+A/4 + Radial Grad.

Q-317
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APPENDIX C

Viewgraph Presentation

The following pages C2-C20 are copies of the viewgraphs presented at a

briefing at George C. Marshall Space Flight Center, Huntsville, Alabama on 4

September, 1974.

Q-318
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TOPICS

0 PURPOSE/OBJECTIVES

• SUMMARY OF RESULTS

* ASSUMPTIONS/INPUTS

* TECHNIQUES/MODEL

* OUTPUT

* CONCLUSIONS/FUTURE EFFORT
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PURPOSE/OBJECTIVES

ANALYTICALLY PREDICT LAGEOS OPTICAL PERPORMANCE/SENSITIVIY

MODEL INDIVIDUAL RETROREFLECTOR

S --

- -MANUFACTURING

- SURFACE QUALITY

. . * ANGULAR ANOMALIES

ENVIRONMENTAL LOADING

CO

'



PURPOSE/OBJECTIVES CONTINUED

,FAR FIELD CHARACTERISTICS

* FIELD ANGLE

* POLARIZATION EFFECTS

* ENCIRCLED ENERGY

* FAR FIELD PATTERN



FAR-FIELD CHARACTERISTICS

- -INTENSITY

-15
' I

1.5 ARC-SEC CORNER

S51511 RADIANS, TYP

FAR FIELD DIFFRACTION PATTERN

0 100 200

FIELD , i RADIANS

ENCIRCLED ENERGY



SUMMARY - NOMINAL CUBE CORNERS

% ENCIRCLED ENERGY, 32 TO 42p RADIAN REGION, TYP.

( ASSUMES 100% INPUT @ 0 )

00 -150

0 1.5 ARC-SEC 21.6 10.8

g 2.1 ARC-SEC 14.9 7.3



SUMMARY OF SENSITIVITY RESULTS - MANUFACTURING

(CHANGES IN ENCIRCLED ENERGY SHOWN ARE ACTUALS, NOT %. S OF %' S)

SURFACE QUALITY . UP TO 1.6% CHANGES
* vX)/4 PK-PK SMOOTH WFE/SECTOR

ANGULAR DIFFERENTIALS 0 UP TO 0.4% CHANGES
* CORNER WITH ± 0.5 ARC-SEC ANGLES

CONSTANT # ERROR 8 UP TO 8.1% CHANGES
* 2.1 vs 1.5 ARC-SEC CORNERS

Ln



SUMMARY OF SENSITIVITY RESULTS - '3D TEMPERATURE MAPS

(FACE COOL, EDGE WARM)

+30C CAVITY, W/SUN, W/O IR 0 UP TO 1.1% CHANGES
0 1.9 0 C ATA , 1.3

0 C ATR

-300C CAVITY, W/SUN, W/O IR * UP TO 1.1% CHANGES
g 1.0 C ATA, 0.4 0C ATR

ESTIMATED MAXIMUM * UP TO.1.0% CHANGES
S3.50 C ATA, 2".0O ATR

Ncl



SUMMARY OF SENSITIVITY RESULTS - UNIT LOADS

dw -5dn(S) ds

NOMINAL
RAY PATH

1.5 0 c AXIAL GRADIENT I1ST REMOVES & ERROR, THEN ADDS
. 21.2 ---4-10% (ENERGY TO CORE) -. 18.0%

9 2.0C RADIAL GRADIENT * UP TO 16.1% LOSSES

w

C - 1  T

WF 0
WF w

-CJ



ASSUMPTIONS/INPUTS

O MATERIAL )T-19 SUPRASIL i (SPECIA.
)AMERSIL DATA - N(A), )n/?T (X,T,P)-*7 to 8.5 x

0 HOMOSIL, CONSERVATIVE

REAL EDGE
GEOMETRY LINEAR POL. PLANE

Imm

19.24 mm

38.10 mm --

1.5 ARC-SEC --- J27.93 mm
0,2 mm MAX. EDGE BEVEL

LASER * 6328A, FLAT WF, CENTERED
Q 20% GAUSSIAN VARIATION OVER 50 mm DIAMETER

0



TOTAL INTERNAL REFLECTION

LIGHT REFLECTS AND POLARIZATION STATE IS CHANGED

02-D, CARTOON 3-D, INTERFEROGRAM

SECTOR
SECTORSECTOR

SIIX

_ ' IX LEADS y

() -- REAL EDGE
LINEAR POL. PLANE, "Q"

PHASE DIFFERENCE

S- NOTE AMPLITUDE VARIATIONS
10 C
IN



TECHNIQUES/MODEL

GEOMETRY

ENVIRONMENT

WF EVALUATION

(AMPL. & PHASE)
8 INPUT BEAM

POL.

0MFG./AT

FAST FOURIER

TRANSFORM

EPSF-2 ORTHOG.

POL. ENCIRCLED

ENERGY

ACCURACY 4 1% IN. NCIRCLED ENERGY

1



OTHER TYPES OF OUTPUT

"P/Q" AMPLITUDES & PHASES
(NOMINAL CUBE, -15 ° )

I ".

/ "
I . ,I _

I _), I , iii I' (i

.I -I/

e P - :.,r_. r -":. '\ \ . i "" " .... ". '. . .. " ""

,".• 
-

S---- - - - -

"P" WAVEFRONT 
PSF-CENTRAL 121i9. RADIANS

.I0

lo .s

, ,.A)
LA)
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ITEK LASER SCANNER RECORDER PHOTOGRAPHS

(PERFECT BK7 CORNER)

"" - 61. % OF TOTAL ENERGY 'P" 39 M I F TOTAL ENERGY
"P 9?n TTLEEG



16.

CONCLUSIONS

* ALL ENCIRCLED ENERGY DATA AVAILABLE FOR TEST CORRELATION.

0 RETROREFLECTOR RELATIVELY INSENSITIVE -.A/4, +0.5 ARC-SEC,

* SENSITIVITY TO CONSTANT ERROR - < 6.8% CHANGES/0.5 ARC-SEC,

* 3-D TEMPERATURE PROFILES EFFECT 32 - 42uRAD. 1%.

* AXIAL GRADIENTS COMPENSATE WEDGE/RADIAL GRADIENTS.

* INDEPENDENT GRADIENT TYPES HAVE FAIRLY HIGH SENSITIVITY.

w 0



17.

RECOMMENDATIONS-ADDITIONAL EFFORT

(DEPENDENT UPON CUSTOMER/INVESTIGATOR NEEDS)

) TEST CORRELATION * SPECIFIC CORNER ANGLES/GEOMETRY

0 TEST EQUIPMENT EFFECTS

* INTERFEROMETRIC/PHOTOMETRIC INPUT

*FIELD ANGLE/APODIZATION REFINEMENT

INCIDENT WF QUALITY

*FAR FIELD INTENSITY CROSS CHECKS

O ALTERNATE X's; TREATMENT OF ARRAYS/POL. VARIATIONS

* "TRANSFER FUNCTION" SUPPORT

O 
O

w 0k



C19

1.5 ARC SEC CORNER

ENCIRCLED ENERGY IN THE

32-42 MICRORADIAN RANGE

CASE % FULL
ENERGY 32-42p RAD

ON AXIS

NOMINAL CUBE 21.6 10.8

NOMINAL CUBE 21.2 9.8
+x/4

NOMINAL CUBE 20.4 9.4
+)/4 +30?C CAVITY

NOMINAL CUBE 21.1
+X/4 +(-)30 0C CAVITY

NOMINAL CUBE 20.2
+/4 + EST. MAX.

OFF NOMINAL CUBE 20.8 9.8
+X/4

OFF NOMINAL CUBE 20.0 9.2
+x/4 + 300C CAVITY

NOMINAL CUBE 18.0
+A/4 + AXIAL GRAD.

NOMINAL CUBE 5.1
+X /4 + RADIAL GRAD.

Q-336



C20

2.1 ARC-SEC CORNER

ENCIRCLED ENERGY IN THE

32-42 MICRORADIAN RANGE

CASE 
FULL

ENERGY 32-42v RAD
ON AXIS

NOMINAL CUBE 14.9 7.3

NOMINAL CUBE 13.3 6.9
+X/4

NOMINAL CUBEt 12.3 6.2
+x/4 + 300 C CAVITY

NOMINAL CUBE 14.4
+X/4 + (-)300C CAVITY

NOMINAL CUBE 13.8
+x/4 + EST. MAX.

OFF NOMINAL CUBE 13.6 6.9
+X/4

OFF NOMINAL CUBE 12.5 6.2
+A/4 +300C CAVITY

NOMINAL CUBE 19.8
+/4 + AXIAL GRAD.

NOMINAL CUBE 1.2
+X/4 + RADIAL GRAD.

Q-337


