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Alternate) and Mr R A Gray (2nd Alternate) 

John Watts, Space Sciences Laboratory, has made large
 

contributions to this report His efforts in securing the
 

data, finding and correcting data processing software errors,
 

reprocessing the data tapes, providing calibrations, and
 

dav-to-day assisting in data analysis are greatly appreciated
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ABSTRACT
 

This report examines the data from a proton spectrometer
 

flown aboard Skylab The instrument is sensitive to protons
 

in the energy range 18 to 400 MeV A partial failure at
 

tho start of the mission was traced to probable failure of
 

the optical coupling between the CsI crystal and the photo­

multiplier The loss of all proton counts after several weeks
 

was due to the same cause combined with low temperatures
 

The partial failure restricted spectral analysis to two
 

energy bands, 18 to 27 MeV and 27 to 400 MeV The directional
 

data showed that a Gaussian angular distribution parameter of
 

at least 700 is required for the low energy band and at least
 

400 [or the high energy band The data, integrated over angle,
 

indicate that the AP3 model extrapolated down to 18-27 MeV 

is high by factors of 2 to 5 over most of the B-L space mapped 

In the 27 to 400 MeV range, the AP3 model is 20 to 100 percent 

low at low and high values of L, and is high at medium L
 

values in the B-L space mapped
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1 0 INTRODUCTION
 

A proton spectrometer, sponsored by the Space Sciences
 

Laboratory, George C Marshall Space Flight Center, NASA, was
 

placed aboard the Skylab vehicle The Principal Investigator
 

was Dr Godehart Guenther, University of Alabama in Huntsville
 

This report presents an analysis of the data obtained during
 

the first dozen days of the mission
 

Proton radiation fluxes were sampled four or five times
 

per day as the Skylab cluster penetrated the South Atlantic
 

anomaly The orbit altitude was 450 km at 50 degree
 

inclination
 

The proton spectrometer has been described in other
 

articles (1,2) A brief description is given here for
 

familiarization purposes
 

The spectrometer is designed to discriminate against
 

a large electron background A collimator and detector
 

telescope arrangement limit the acceptance cone to a 22 5
 

degree half angle as shown in Figure 1 Protons enter the
 

instrument through an outer shield, S1, which reduces the
 

low energy electron flux D1 and D2 are solid state detectors
 

with a 10 nanosecond coincidence requirement These detectors
 

define the acceptance cone and help ensure that single
 

particles are being examined In addition, an energy thresh­

old requirement of 400 KeV is imposed on D2 to discriminate
 

against electrons
 

A proton which penetrates D1 and stops in D2 has 18 MeV
 

This is the low energy boundary on the first proton channel
 

A proton which penetrates a second shield, S2, with less than
 

250 KeV possesses 27 MeV This defines the upper energy
 

boundary of the first proton channel
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Figure 1 spectrometer Schematic
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Protons with energy greater than 27 MeV will deposit
 

more than the 250 KeV threshold energy in the thallium­

a(tivated, cesium iodide detector, D3 Another coincidence
 

between D3 and the two solid state detectors is required
 

Protons between 27 and approximately 150 MeV will be stopped
 

in D3 These protons deposit more than one MeV in D2, thus
 

setting a "high" flag in the logic circuits Protons between
 

150 and 400 MeV deposit 0 4 to 1 0 MeV in D2 and set a "low"
 

[lag in the logic circuits
 

Light generated in the CsI D3 detector is transmitted
 

to a photomultiplier tube through a light coupling material
 

The amplified signal is sent to an analog-to-digital converter
 

(ADC) which generates a wave train with the number of pulses
 

proportional to the energy deposited Another circuit counts
 

the pulses, examines the "high" "low" flag, and increments
 

the counter in one of seven energy channels (channels 2-8)
 

Spurious counts and energies entering from the side
 

are discriminated against by requiring an anticoincidence
 

from a plastic guard detector, D4
 

Details of other special features such as an accidental
 
(1'2 )


coincidence counter are available in previous reports
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2 0 FLIGHT HISTORY
 

The proton spectrometer suffered a partial failure
 

either during the launch or during the low temperature period
 

after Skylab achieved orbit and before the instrument was
 

turned on The meteoroid/insulation shield around the Work­

shop ripped off during the powered phase of the launch One
 

of the solar panel wings was also lost The other solar
 

panel wing was jammed until the first Skylab crew managed
 

to tree it several weeks later
 

Fortunately, some power was available from the Apollo
 

Telescope Mount solar panels This power was rigorously
 

conserved by shutting down all nonessential equipment including
 

the proton spectrometer Because the spectrometer is mounted
 

externally on the antL-solar side near the top of the Multiple
 

Docking Adaptor (MDA) and because it is thermally isolated
 

from the MDA structure, the temperature inside the instrument
 

Cell to about -400F
 

Eventually, two decisions were made which-brought the
 

instrument temperature up into its operating range One
 

decision caused the spacecraft to be rolled and tilted in
 

an effort to shade the Workshop by the ATM solar panels The
 

Workshop temperature was climbing to about 1200F at that time
 

This movement brought the instrument into the sunlight The
 

other decision which helped raise the temperature was to
 

activate the instrument because it used only 5 watts with
 

the heaters on The temperature rose to 35 - 400F Several
 

weeks later after repairs were made and the spacecraft was
 

placed in the solar-inertial mode again, the temperature fell
 

below zero, suggesting that the heaters were undersized or
 

that the insulation was damaged in a maPner not apparent to
 

the crew during their flytaround survey
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It was difficult to determine the condition of the
 

spectrometer immediately after it was turned on Radiation
 

was encountered during passage through the South Atlantic
 

anomaly and the horns of the outer belt sporadically during
 

the day These data were taped and telemetered to ground
 

stations at intervals The data were placed into a large
 

data base where it could be accessed through the MOPS system
 

Alter 24 hours the data were moved to permanent storage where
 

access was difficult The spectrometer data were available
 

in several displays and in several formats It was quickly
 

determined that the D4 count rate from the guard scintillator
 

and the D3 total dose from the cesium iodide crystal were
 

behaving as expected Software errors prevented access to
 

detailed data for several days After corrections to the MOPS
 

software were made, a small quantity of data became available
 

which indicated the high energy proton channel contained a
 

suspiciously large number of counts relative to the other
 

channels
 

Several weeks after mission start, the spacecraft was
 

placed in the solar inertial mode The temperature in the
 

spectrometer fell to -200F, and the proton counts ceased
 

Other spectrometer functions such as D4 count and D3 total
 

dose remained operational
 

An attempt was made to analyze the early proton data
 

Unlortunately, the programs which had been designed to strip
 

out the spectrometer data from the telemetry contained errors
 

which rendered the formatted data meaningless The software
 

group responsible for those programs had been reassigned to
 

more urgent pro3ects Eventually the programs were corrected
 

By this time a torrent of data was coming in from Skylab,
 

threatening to saturate computer facilities and personnel
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A command decision was made to defer all reprocessing requests
 

until after mission completion The data were reprocessed
 

and made available for analysis early in 1975
 

Initial examination of the data showed that it had not
 

operated properly An informal fault analysis committee was
 

convened by Dr Tom Parnell, Division Chief, Cosmic Ray Physics,
 

Space Sciences Laboratory (SSL), MSFC Other members included
 

Dr Godehart Guenther, Principal Investigator, John Watts, SSL,
 

George Detko, SSL, and Charles Hill, Science Applications, Inc
 

The fault was isolated to the optical coupling between
 

the D3 cesum iodide crystal and the photomultiplier tube
 

This optical coupling is a transparent, rubber-like gel which
 

seals the two interfaces with the aid of a slight mechanical
 

compression The compression was adjusted to give an operating
 

range of 10 to 90°F It is probable that part of the seal was
 

affected by the vibration of launch and/or by the cold soak
 

buffered by the spectrometer
 

Loss of part of the seal lowers the effective gain of
 

the instrument by reducing the amount of light going to the
 

photomultiplier tube The flaw is intermittent in nature,
 

as evidenced by the behavior of the self-calibration mode
 

The self-calibration feature is based on an Americium
 

source embedded in the D3 cesium iodide crystal Normally,
 

the signal from this source is below the threshold set on the
 

counting train (ADC) During self-calibration, the gain is
 

increased to such an extent that counts enter channels 2 and 3
 

Counts are accumulated until either channel 2 or 3 overflows
 

at 1024 counts If the other channel is below a predetermined
 

value, the gain is stepped up or down towards the balance
 

point The process is then repeated A total of 16 gain steps
 

are available covering approximately 30 percent total gain
 

change
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During operation the gain changes would often be
 

stable for a period of time, then change rapidly over a five
 

minute interval The non-overflowing channel would fall from
 

over 900 counts to very low values, usually about 100 but
 

sometimes down to 5 The allowable gain change could not
 

compensate for the intermittent loss of gain probably caused
 

by defects in the optical interface Restoral of gain often
 

took place within 5 minutes After several weeks, the count
 

rate fell to zero
 

An effort has been made to salvage usable data from the
 

proton spectrometer Recalibration was not possible due to
 

the fluctuating nature of the defect Eventually a two-band
 

analysis was chosen because more detailed spectral analysis
 

was impossible
 

Thw low band energy range is 18 to 27 MeV Protons in
 

this range may penetrate the first absorber and the Dl and D2
 

solid state detectors which define the acceptance angle,
 

but are stopped in the second absorber before reaching the
 

D3 crystal The high energy band range is approximately 27
 

to 400 MeV These protons stop in or completely penetrate
 

the D3 crystal
 

The low energy band is not significantly affected by the
 

defect because the D3 crystal is not involved The low energy
 

end of the high band is slightly affected The spectrometer
 

is designed so that 27 MeV protons entering the acceptance
 

cone will deposit about 250 KeV in D3 A threshold discrim­

inator is set to reject signals below 250 KeV The gain loss
 

during fluctuations is estimated to be about 50 percent Thus
 

the lower limit may be approximately 27 25 rather than 27 0
 

MeV This shift is comparable to fuzziness due to non­

uniformity of absorbers and variation of absorber thickness
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due to angle of incidence The high energy end may be shifted
 

somewhat more, perhaps 10 MeV This shift is comparable to
 

other uncertainties such as the angle of incidence effect
 

Also, the environment contains relatively few protons near
 

400 MeV
 

For the above reasons, the nominal energy limits of the
 

upper band are unchanged Unfortunately, it is impossible
 

to unscramble the 7 energy channels in the upper band so they
 

are simply added together in this study
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3 0 ANALYSIS
 

The proton spectrometer is a directional instrument The
 

proton flux is anisotropic with very small intensity parallel
 

to the magnetic field lines and maximum intensity perpendicular
 

to the field lines Therefore, the analysis requires the
 

altitude, latitude, and longitude of the Skylab cluster at the
 

time of a measurement, the pointing direction of the spectro­

meter, and the direction of the field lines
 

The experimental data is compared to the Vette AP3 proton
 

environment model3)for omnidirectional flux above 30 MeV A
 

computer program finds the AP3 model omnidirectional flux,
 

applies a range of assumed pitch angle distributions to the
 

f[ux model, folds in instrument response, and computes the
 

values which would be seen by an idealized proton spectrometer
 

immersed in the AP3 model environment
 

The direction cosines of the spectrometer pointing vector
 

are (0,-1,0) in the MDA coordinate system This direction is
 

related to a system rotating with the earth through the appli­

cation of 6 rotation transformations
 

( P2 = FE DCBA -A)
 
\PS3!)
 

Here (PSI, PS2, PS3) are the desired direction cosines of the
 

proton spectrometer axis in the rotating earth coordinate
 

system at the time of the measurement
 

Transformation A relates the MDA system to the OWS
 

system, accounting for bending at the flexible Airlock-OWS
 

coupling The transformation is derived from Skybet tape Euler
 

angles (El, E2, E3) The result of the first transformation
 

is as follows
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PSOWSl = Cos El cos E2 sin E3,- Sin El Sin E2
 

PSOWS2 = -Cos El cos E3
 

PSOWS3 = -Cos El sin E2 sin E3 - sin El cos E2
 

Matrix B transforms from the OWS system to the ECI (Earth
 

Centered Inertial, of date 1950 0) system The Z-axis of the
 

ECI system points along the north pole of the spin vector
 

The X-axis is toward the vernal equinox In terms of the
 

SKYBET-furnished Euler angles, (U1, U2, U3), the B matrix
 

is as follows Note that CUI = cos U1 and SU1 = sin U1, etc
 

0U3 CU2 -CUi SU3 CU2+SU SU2 +SU1 SU3 CU2+CUI SU2
 

B3= (+SU 
 GUI 0153 -3151 0153
 

-CU3 SU2 CU1 SU3 SU2+SU1 CU2 -UI SU3 SU2+CUI CU2
 

Matrix C transforms a column vector in ECI (epoch 1950)
 

to ECI (epoch 1973) coordinates It is a precession correction
 

Matrix C is furnished by the Dudley Observatory, Albany,
 

New York It was checked against Transformation 33, pp
 

418-419, of Methods of Orbit Determination, Escobal, John Wiley
 

& Sons, Inc , New York, 1965, and found identical to within
 

two units in the seventh place after the decimal
 
S99998 42912 - 00514 04016 - 00223 46372\ 

00514 04016 99998 67880 - 00000 57437 

00223 46372 - 00000 57433 99999 75032/ 

Matrix D corrects for nutation (wobble) from ECI (epoch
 

1973) to ECT (Earth Centered True, epoch 1973) This small
 

correction is based on observational data and may be computed
 

only after the fact Matrix D is furnished by the Dudley
 

Observatory
 

/ 99999 99968 - 00007 37907 - 00003 19975 

D= 00007 37903 99999 99972 - 00001 09138 

00003 ,19983 00001 09114 99999 99994 
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Matrix E rotates the ECT coordinat'W system around the Z­

axis so that the X-axix is moved from the vernal equinox to
 

the Greenwich meridian
 

E=(inO cos 0
 

0 

0 = 99 6909833 + 36000 7689 TU + 00038708 TU2
 

TU = elapsed time in Julian centuries, or
 

TU = (2441682 5 - 2415020 )/36525
 

A half day has been subtracted to change from Greenwich noon,
 

Jan 0, 1950, to 0 hr, 0 min, Jan 0, 1973
 

Matrix F corrects from ECT (1973 0) to the time of
 

measurement
 

/cowtsin wt 0)
 

F=(-sin wt Cos wt 0J
 

\o 0 1i 
t = time since 0 hr , 0 min , Jan 0, 1973
 

w = 26251 61453 radians/hr
 

The six rotations shown above convert the PS axis from
 

the local MDA system to the rotating earth system
 

The counts in proton channels Pl-P8 are screened for
 

validity Total counts fewer than 5 distributed among the
 

8 channels during a 1 2 second period are discarded Counts
 

greater than 50 in a single channel indicate a probable error
 

and that period is discarded The counts are normalized to
 

counts per second and dead time corrections are applied
 

These calculations are made at each measurement point, i e
 

every 1 2 seconds along the trajectory where sensible flux is
 

encountered The measured values and calculated values are
 

summed over time, then ratiod to provide spectral correction
 

tactors
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At the same time, the data are tabulated according to
 

location (B, L), pitch angle (a), energy, assumed pitch angle
 

distribution (a), and orientation in the earth-fixed coordinate
 

system (0LVLV) With the aid of this data, detailed
 

corrections to the AP3 model environment are derived "Best
 

fit" energy-dependent pitch angle distributions are also
 

obtained Finally, some information is derived concerning
 

the east-west asymmetry, though this effect is blurred at
 

higher energies due to acceptance in the backward cone of the
 

PS above 100 - 150 MeV
 

The Vette AP3 flux parameters, a and b, are found by
 

table look-up using values of B and L from the SKYBET tape
 

-b
 
AP3 FLUX (>E) = aE


This form is differentiated, and the resultant is integrated
 

over energy ranges corresponding to those of the eight proton
 

channels The angle a between the local magnetic field line,
 

B, and the axis of the PS primary cone is found using the
 

scalar product The angle a is used in a table look-up to
 

determine that fraction of the AP3 omnidirectional flux which
 

would be observed by an ideal PS The measured angular
 

response of the instrument is triangular, peaked on the axis
 

and going to zero at + 22 50 The assumed pitch angle
 

distribution is Gaussian
 

2 
-(90 -c)
 

2 ° '
 e 

The idealized instrument reading is obtained by numerical
 

integration and condensed into tables for this program Note
 

that a determines the angular distribution of the flux A
 

set of 10 values are chosen for a so that parallel calculations
 

may be made
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The flux values computed above will be denoted by 0*
 

Each quantity will be further identified by two sets of
 

subscripts
 

The first set of subscripts is described as follows
 

ijkl 'jklm
 

where
 

= B' (note prime)
 

= L' (note prime) 

k=a
 

1 = E 

m =a
 

Figure 2 shows that rectangular boxes in B - L coordinates
 

would be wasteful of computer storage, or would have large
 

variations in flux level within a box Therefore, a trans­

lormation is applied to obtain B'-L' coordinates which are
 

better suited here
 

B)cos U -sin 0)(B\ 1348 0423) 

L K sin e cos 0)L) 1 1589 3780/
 

0 = -305101
 

The B' box limits are 0- 005, 005- 01, 01- 02, and > 02
 

The L' box limits go from 0 to 7 in steps of 1, then > 7
 

The box limits in the a dimension are 0 - 30, then 10
 

degree steps to 90 degrees Angles greater than 900 are
 

reflected back to the first quadrant
 

The box limits in the energy dimension are 18-27, 27-400,
 

and 18-400 MeV
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The calculated fluxes, 0, have an extra dimension, pitch
 

angle distribution a, and 10 parallel calculations are made
 

for this quantity The assumed pitch angles parameters are
 

5, 10, 15, 20, 25, 30, 40, 50, 60 and 70 degrees
 

A second set of subscripts and tables is necessary for
 

the east-west asymmetry study These subscripts are
 

0*ij1nln2 
 ' 1j1mnln2
 

where
 

i= B' m G 

3 L' nl = LV
 

2
1 E n =LV
 

The a subscript, k, is replaced by two subscripts, n1 and n2,
 

identifying equal solid angle boxes in the Local Vertical
 

system Here n1 labels the polar angle with boundaries at
 

0, 60, 90, 120 and 1800, while n2 labels the azimuthal angle
 

with limits at 330, 30, 90, 150, 210, and 2700 The solid
 

angle is subdivided into 4 x 6 = 24 equal size boxes Here,
 

the measured fluxes, 0*, are tabulated in a 5-dimensional
 

table
 

Values of 0*, 4*2, 1 and 02 are determined for each
 

measurement (1 2 seconds) and are accumulated in separate
 

tables according to the two sets of subscripts described above
 

Auxiliary tables are compiled to show the number of entries
 

in each box of each table
 

The tables described above are too lengthy to keep in
 

fast storage Therefore, D*, the 10 &Ds,and the two sets of
 

subscripts are placed in a buffer When the buffer is
 

full, it is dumped into mass storage After the input tape
 

is processed, the values are brought back into fast core and
 

processed The subscripts, maximum value, and quantity
 

represented are listed below
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1 8 E m i00 

j 8 LI n2 6 LV 

i 4 B' nl 4OLV 

The measured and calculated data are sorted into tables
 

as described above Later, the 8 energy channels are
 

collapsed into the 3 energy bands described previously due to
 

the partical spectrometer failure The cumulative tables are
 

stored on tape in the following order
 

Number of Entries Tables
 

1 Number of entries per bin for the pitch-angle tables
 

(8 E's, 8 L's, 4 B's, 7 a's = 1792 words)
 

2 Number of entries per bin for the east-west tables
 

(8 E's, 8 L's, 4 B's, 6 azimuthal angles,
 

4 polar angles = 6144 words)
 

Pitch-Angle Tables
 

1792 x 2 words ($*,*2)
3 Measured pitch-angle, cI*, 


4-13 Calculated pitch-angle for 10 assumed distributions,
 
2
 

x 1792 x 2 words 	(4m,' m
Dm' 10 


East-West Tables
 

14 Measured east-west table, 0*, 6144 x 2 words
 

15-24 Calculated east-west tables for 10 assumed
 

distributions, m, 10 x 6144 x 2 words
 

The total table storage is 182528 words
 

Values are accumulated over each pass through the South
 

Atlantic anomaly, then added to previous accumulations
 

Within each box, the summed values are
 

T =EO* 	 S = ' 
S2 = ZD2 T2 =Z8* 2 
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The mean value of the measured flux within a box is
 

T/n, where n is the number of entries in that box A standard
 

deviatLion is defined herein (incorrectly) to be identical
 

with the root mean square deviation The reason for this
 

simplification is to reduce the alternate computations required
 

when n = 1
 

(S D )2 = 1 (,_-)
(S2 12
 

n
 

_1 , 1 2
n
 

I T2 - 1 (T)2 
n n n
 

Thus
 

(S D =InT2 -T /n and the fractional (S D ) 

2
is (F S D = nT2-T /T 

for the measured flux within a box Similar expressions
 

may be derived for the model fluxes
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4 RESULTS
 

The results of the analysis are shown in Tables Al, A2,
 

and A3 Table Al gives the ratio, R, of the measured flux
 

to the model flux within each B', L', a (I,J,K) box Table A2
 

shows similar ratios after weighted summing over the pitch
 

angle, a Table A3 shows the ratio of measured to model flux
 

coming from the east hemisphere and the west hemisphere within
 

each B', L' box
 

Within each table, data are presented for 3 energy groups,
 

18-27, 27-400, and 18-400 MeV The measured fluxes are
 

compared to the AP3 model fluxes(3)which are intended for use
 

above 30 MeV Therefore, attention should be focused upon the
 

center band (27-400 MeV) An attempt was made to use the
 

newer AP7 proton environment model ( 3 ) (valid above 50 MeV),
 

but this model does not extrapolate well down to 27 MeV It
 

may be noted that the AP3 and AP7 spectra, integrated over
 

the entire orbit, are nearly identical above 50 MeV for the
 

Skylab trajectory
 

The data are taken from 3280 samples of 1 2 seconds
 

each, or about 66 minutes of active measurement This data
 

represents less than 2 percent of the data sought Of the 224
 

B', L', a boxes, 81 contain samples, averaging 40 samples per
 

box
 

Table Al contains 10 sets of ratios The first, labeled
 

"M=I", assumes a 5 degree parameter in the AP3 angular
 

distribution model This parameter increments by 5 degrees
 

to 30, then 10 degrees to 70 The first set uses a flux
 

model sharply peaked near the perpendicular to the magnetic
 

field line This model predicts counts only when a is near 90
 

degrees, K=5, 6, or 7 The ratio, R, of measured to model
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counts is often large for the X=5 boxes, which indicates the
 

model counts are too small The zero values of R indicate that
 

the ratios are so large that certain program constraints are
 

exceeded The values labeled "FSDI" are fractional standard
 

deviations (fsd) for the model counts The values labeled
 
"PFSDI" are fsd's for the measured counts within a box 

°
 Consider the 27-400 MeV results for M=1 (a=5 ) The
 

model flux angular distribution is obviously too narrow The
 

ratio R is nearly reasonable only for K=7 and 6 where the
 

spectrometer sees the maximum flux The R values range from
 

0 286 to 1 267 for K=7 For K=5 (20-30 from the -) the model
 

counts become too small and the ratio too large (11 to 953)
 

At M=5 (c=25 0 ), the number of zero ratios is 11 compared
 

to 33 at M=1 Most of the other ratios lie between 0 5 and 3
 

°
A few are still large, particularly for K=2 (30 <a<40 ), 
where R lies between 2 2 and 23 2 It is evident that the
 

real flux is again more smeared than the model flux
 

At M=6 (o=300), the number of zero ratios is 6 and 7
 

values of R are greater than 6 0 Most of the large or zero
 

(very large) values of R are for observations within 30 degrees
 

of the field line The model is still predicting fluxes much
 

smaller than those observed
 

At M=7 (a=400), the number of zero ratios in the 27 to
 

400 MeV range is one and only 3 values of R are larger than
 

3 0 The zero ratio box contains 2 samples The ratios larger
 

than 3 0 contain 5, 6, and 15 samples
 

This group of data shows some degree of consistency
 

between the experimental and model data The assumed model
 

data is smeared enough (u=40 ) to simulate experimental
 

measurements
 

Smaller values of a cause large values of R at small
 

pitch angle as shown in Figures 3, 4, and 5 Figure 3 is a
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plot of R, the measured flux divided by the model flux, versus
 

a for I=l (0<B'< 005) Figures 4 and 5 are for I=2
 

( 005<B'< 01) and I=3 ( 01<B'< 02) Eight plots are shown
 

in the figure, one for each L' band labeled J=1-8 These I, J
 

bands may be correlated with the dashed boxes of Figure 2,
 

which was constructed with the AP7 model rather than the AP3
 

model used herein Within each plot the curves are labeled
 

by the index K A value of K equal to 1 identifies measure­
ments taken when the spectrometer view axis is within 30
 

degrees of the field line, either parallel or antiparallel K=2
 

corresponds to 300 to 400 look angles, etc , up to K=7 where
 

the look angle is within 10 of perpendicularity and maximum
 

count rates should occur
 

The K=7 curves increase monotonically with a because
 

the model flux (denominator of R) is decreasing The K=6
 

curves exhibit similar behavior for large a, but may show a
 

slight rise at small a For K=1 to 5, the value of R is
 

very large at small values of a because the model flux is small
 

at these angles
 

The curves of Figures 3, 4, and 5 show that a should be
 

at least 400 to 500 in the 27 to 400 MeV range in order for
 

the model flux to simulate the measurements at small angles
 

to the field lines
 

Figures 6-8 show similar curves for the low energy group,
 

18 to 27 MeV The absolute values of the ratio, R, are less
 

significant because the AP3 model is not valid down to 18
 

MeV However, the relative magnitudes of the K=1, 2 versus
 

K=7 curves show that a a value of 700 or larger is necessary
 

to permit the model flux to simulate the measurements in the
 

low energy range
 

The angular distribution of the trapped protons should be
 

energy dependent at 235 nautical miles altitude, because of
 

the scavenging effect of the atmosphere Higher energy
 

protons must have a smaller value of a in the SA anomaly as
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C 

they approach their mirror point than the lower energy protons
 

possess
 

It is unfortunate that the loss of spectral information
 

prevents a better study of pitch angle versus energy
 

Within each B', L' box, the ratio of experimental to
 

model counts has been summed over pitch angle, using weights
 

determined from model fsd's The results are presented in
 

Figures 9-11 Figure 9 is for the lower B' values, Figure 10
 

is for the middle B' values, and Figure 11 is for the higher
 

B' values observed The top graph in each figure pertains to
 

the 18-27 MeV band, the bottom graph, to the 27-400 MeV band
 

Each curve is labeled by its L' band
 

These figures must be interpreted carefully because some
 

ptch angle bands are empty Dashed lines indicate that some
 

ratios have exceeded program constraints
 

The low energy curves of Figures 9-11 are systematically
 

qsmall except for the top 3 L' bands for lowest B' At large
 

values of a, the AP3 model-extrapolated down to 18 MeV­

generally predicts more counts than the experiment measures
 

by a factor of 2 to 5 The top three curves of Figure 9 show
 

good agreement between experiment and the model in this region
 

The high energy curves of Figures 9-11 should be
 

interpreted at values of a between 40 and 60 The curves
 

are probably most valid for the low portion of the 27 to 400
 

MeV energy range where most of the flux exists The ratio
 

of measured to model counts is large for L' bands 1, 7, and 8
 

The ratio is smaller for L' bands 2, 3, and 4 It would appear
 

that the model fluxes are too low near the top and bottom of
 

Figure 2
 

The east-west asymmetry data of Table A-3 are not amenable
 

to analysis because of insufficient data
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Table A3 	 Ratio of Measured to Model Counts in the 
East and West Directions as a Function of 
B' and L' 

A3-1 	 A' 7
 



a I E.*d.L NAI1US UF (,dSSkVLI) TU VETTE
 

! . NO I&-27 /7-fn ib-0n0 O 18-27 27-400 ;I -qn0 

I 2 331 RE 
FU 

.;1988 ,.0njM9 
7.nfll7 2.13hil 

1.8118 
2.n3 

0 I. 
FU 

.Onnu 

Unnri 

R0u0. *ubO 

nfl(U *UGUU 

2 I III NE 
F.U 

.W297 1.8(19. 
1.7150 1.3,468 

.Afl7q 
1.31KI 

0 Rn 
Fu 

.00n0 

.O)nnU 
.nOuU *uU(0 
nUO00 .00un 

3 I 32 nE 
FS 

2.11133 1P.494i 

3.7141 2.Sbrls 

lf27033 

2.bqp 

0 c 

FhU 

JdnU 

.Onon 

,n[jut) .0000 

0O(IJU 0000 

4 1 0 R 

Fsu 

. nnn . ln(-- 

.0n0_ * 3nnU 

-OtIil 

.nun 

C Rn__ 

FSU 

-­Ofls*I -­0aU)0 

.0000 

00 -nl 

Dnuuu '6000 
-­ - --

I 

2 

2 

7 

270) 

7 

hE 
FPSD 

E 

FsU 

.2173 .9035 

1.0693 1.3189 

nn oo,.- uf1n 

.7215 b1 aI 

8515 

1.3528 

.nW (on 

.I'91 

0 hw 

FS 

F51 

OpO 

.00110 

.Unno0 

nj0U*O0 

.0UO .OcbO 

-nOOO t UO-_ 

.nOUO GO0un -,,__ _ 

@On4 

3 2 1bS HE 

$0 
.7.;49 

2.12/2 i.1931 
.63n 

1.11,42 
0 No 

PS) 
OnnO 

.Ornu 
*noUO *00t 
ClaO -G-( 

'4 n HL 

Fsu 

.6inln .urnnt, 

. n.nn .nnn 
.00(0n 

. nrn 
0 4, 

So 
Oa.n 

. ,nuo noouu 

.f(OU .0000--­
,Lau' 

" 

3 3 215 kE 

FO 

.2364 i.njnS 
I f13-,9 1.377 

.969; 
1.363H 

105 kRil 

P50 
.13(l1 

*4127 
n1U0 IU000 

S5391 *qo9d Q 

2 3 Is nE 
FU 

. nOO .130116 
*7143 .4133 

*glOGa 
.7428 

67 -8 

F 
.0000 
.2S73 

.0000 .000 -­

.3695 .2069 

3 3 198 HE 
P"50 

. 1269; . ,i1 
L.4912 1(029 

.4674 
|.ns93 

54 Ro 
FS 

QolnO0l 
.396q 

.0l0O 1000 

.4236 .3264 

4 3 0 HE 
FSU 

*n00. .111111 
. noon.0(i0i 

nu.*0fm 
. (1001 

0 Rn 
_8 PSUI 

.00nO 
.00n0 

.0)UU .UOO 
.0000 .3000 

I ' 12m RE 
Fsu 

.2b97 I.4mM9 

1.3S49 g.61Q6 
1.3893 
I.&977 

143 HRv 
PSU 

01rcl 
-4202 

. 0OU0 .000 
q1463 -3767 

2 '4 44q HE 
PSD 

.647n 2.625( 
a.892 o78V 

Tr 6 T tq 
.7U99 

3 -

F!U 

•..00 

.62n6 

Z-ho ouoU --

•_.qu31 .4974 
- _ _ _ 

3 '4 121 hL 

F£U 
.1883 .61,A9 

t.317 I . 11174 
*b4qllq 

1.. II 
0 Rv . 00 

.uo(.004, 
.UnOn,)UU oufto 
.rluUO .60u0 

4 '4 0 HE 
FSU 

nnnis .(I'410 
. 37t .01M 

.fNUll 

.9l 04 

0 U 
FSU 

.0n0 

.O1no 
.nJUU OUOL) 

9_0 U U .003Lt: 

61l RE 
PsI) 

. 1 19'1, 2.55,7 
2.7371 1.9133 

'4.,SSs 
1.9161 

28 h i, 
PsI) 

*Oln 
.38E.I 

.oO .uOuio 
.4945 3588 



2 5 8 mt .397A t9.4n99 i.4I81 0 Ri a0n00 .uL OUtUt 

FSU 1.112 .9620 .9526 P SU .unnu OdUU .00u 

3 5 71 itE .28911 .9931 .7731 0 k. .000 0 AUUO . uOOO 

Fsu *8251 .593 .97,i FSU .Oonu .GUGO .­ ou0 

q 5 n NE . nno .n9(nl . ii(len U K.. .00,0 . 0ouu L0I0 

F1U .n0tnnn . (bntl . rmIln FS .o nldgO ., 060 

I 4% r6 kL. 1.78714 7.n996 I4.760$ 29 R.* .00G.nU00 uO .0000 

FsI 2.3038 2.(10: 2.I1441 FSU .1Iq40 -. "47 .qgs 

2 6 63 HE-
SU 

.%'94 
.e&711 i 

1.3767 
,6(.68 

.98(l 

.5868 
0 N. 

F SU 
.0O0 
.U410 

.Oubu 
.nOg0 

-0100D 
I 0OD 

3 6 89 kL pn74 .7253 .62h4 , R. .0lo0 u0u *tUO 

FiS .%774l .313 .783#, su f(lt) .COd f-UPO 

'4 6 41 HE Oonn0 nlam ollulbi u Xii .Orolt nuuO .0000l 

F sb .0nn .00041 .500O1 F SUU .0Ono .00 - JDODO 

I 7 67 KE 6.,4639 I9.2I 4-..146i q R" . O0no .0000 O0Ul 

Fis 2.084n 1.9199 1.944 A F .235 .I121.lSA­

2 7 4'4 NE .736A4 7.24A(I 1.44841 0 "At .01N0o .OLU0 -. 00 

FSU A8192 .7961 .7714 FSU .00oO . uf *O000 

C.,c 3 7 ItO HE .23ifl .871 1 .56i11 0 N" .OlnO n0O .0001) 

O F>U A6694 r r,6 .. 1q sjbOdou (OUU Uoon 

4 7 2 xL . n.0109 .1.73S .31N7 6 H OnO n UU "U000 
PSU n(107 .1,1146 ci;2a su Onnu .OuUO .00t 11 

1 8 272 RE .8637 1.9n)69 1.2584 0 H4 .01fliO .OO IL00"0U0 
Fsu 1.1674 I.32qq 1.1894 FS6 UnT6O nouLF oouo 

2 8 14;3 h. .3971 1.1161 A691' 0 R" .Unn00 .01)u I upu) 

sO .7114 r AS . 7I-S4 FS .000 .O0nCco)00 

3 8 126 hE In04n 1.1939 .70(nr 0 i Un 0UU0 '.(taon0000 

-s O .8434 .6826 .6553 PS Q00onO .IUUU .OGO 

' 8 A I .E . lflO .0(f30. .06(}1. (6 Ic h k0 0CnnO . 0naU O U 

FiS .0 0(3 .000t .o 1 lnn S" *OnoO .o0UU .0000 



M. E.B.L HhTI'US OF IIHSERVEU TV VE4IT
 

j) NO I0-2? 77-ing Iu-4,ln NO I8-27 27-400 18-400 

I I 331 HE .S537 7.114k3 1.6002 0 No .Onno anjUO *0000 
.SU 1.7241 t.9nt2 I.t91 Fhu .01i1 o.uu UAJO 

2 IIC 500 1.3 1 .51. 1-~*OnI oO - .0000 
FSD I r.9t9 1.1762 1._1491 _-5U ,OnnO uU.nOJ..... OOU 

3 A 32 RE .94n9 q.7236 4.8811A U k. UL)1 .00 *UOOC, 

FSU 2.1224 I.2419 I.22a3 F!IU .OO.1 .OUOU 'hOUot 

4 I n L .0(0.', .rno .,f Ua RWs . o .... - f., .0. .uOUo -- V it-
F sO Onnn Alln .101,1 F S0 .0(100(nOOn n00U _OO(]-_ 

1 2 27fl xL .2384 1.•028 .9273 0 No .0nn ,naao *OOt . 
isou I . (16 a1 1.3/11) 1.354)l PSI) .000 *ntUU 'Unti 

2 2 7 '4t .00nn - ono .00Thifi 0 Hv n.0t(40-.00000 -O 
S ..22 .S 44 . 1491 FSU .Uonno .noOD 0000 

3 2 166 He .117 .0766 .699 U It.. Ono0,0 uu atOQO .. 
1I)D 2. 11171 1. 1489 1. 1497 hoI) O0n0 .n(U DOUG 02O 

4 2 nl RE .001110 nonn0 .0441Ut 0Qn 0 .0*10 aUO 
F5i .flflfr)Ann00 ,0I'fl. A0 PSI) .000) __nOU _tO 

I 3 21S HiE .2199 1.17h? 1.11784 ins H6 .0000 .nUCU 0oo00O 
FhL) 1.0 126 o.3149 j.3b4$4 FbI 4)7 .6U 

2 3 Is xL Annl, .0000 nl)(Tn 67 f<, .b050 .05)0 -' U 
iS .?S43 .,1133 .7 q7 PIFS .2573 .3695 -2069 

3 3 198 RE . 1329 .58n03 .4917 5 R .0(1. 0 .nn,10u * OIOuO 
FM) 1.4q'43 .q,7 .96S7 FSt. .314h4 .4236 .3254 

4 3 0 L. 00011 noon a-U') 0 . )OAnn .njuW'ucu0 
FSI .A4)111 oinn ., PU50n .0000 0DU .0000 

I 4 121 RE .2A A 1.164*7 I.SU84 143 fti .Olnt dlfOud .0000 
I"SI) 1.3492 1.6393 1.702n FSu .4292 .5463 63767 

2 4 '4 Nit. .6299 7.168 .7181 31 H.. .OOntl .IIUU 0000 

FSU A424t .4hA6 .466n iSD .62n6 .41131 q_7q 

3 4 121 KRE .1o5 .6285 .5175 U Ri .OnnO d*ue *u3uO 
F,0 1.12HA .8774 .8W6i FSU .00o0 .0(100 .OOO 

4 q 0 XL 0t( .10(E10 1 1"1). OnH.a R- .. 01 0 ..... O0 0" 
I-S .. 1nn .A'O- .1000 n F S . 0- .0000 Uu___ 

I 63 RE S5777 P.8434 S.2767 28 KNi .00110 .noOU *UU0 

FSU 2.7388 1.91'-9 1.9194 FSJ .3A4(1 .4846 ,3588 



2 a t! kL .3)74 1.3493 1.323 u (NI0n0 .OaUu .0U0o 

FPso .7179 ..... 7 13 .700A F5(3 0nuOO 40000 

3 ; 74 HE .271A .9269 .7229_ 0 H .OOnO oo00 I0c00 

PS0 .73131 '4532 .460i Fb .00110 .n,,UU .0000 

-4 0( IHE nn(n(3 .r.0110 noiiln 0 No .0110 .f InaJ *00 
Fsu onnn .0.100 *,Iu.30 F50 OnnO nnOU U000 

1 556 HE I.S247 A*fAShq 12.7170 29 rli ann.3 .ndivt 00OO 
&s0 2.24Y4 2 - n371 .,4 iso .14q0 g5rjr -*Tfqc4 

2 6 63 .d. .4(3Y . 4trIf I.O0 0 H.0 Ooa .njuu UJu 

'SD r467 .4N6.6 .427k FSO .00fl nAUO .UoU/3 

3 6 A9 RE 
Fso 

.22.15 

.4s2 
.7993 
. 32$l 

.5789 
•7 ;-f 

a Ia 
s 

.0(fl0

.j 
OUGO 0000 

oo~O6iat*uOun 

'4 6 0 RE .onoo .ifl/30 .0n In 0 Ho .Onnii .rtJUC UUfJO 
I o .onivon •0nno . nOrI FSI) . Ont) . nnOU .0000 

t 7 67 HE 
Fs u 

3.P979 
I.8939 

Q.9621 
1.69&7 

26.807n 
i.71qn 

4 R *n0 
FSo 

. O 

.21ab 
.tJjOnit 
*si2I j85 

2 7 q3 rE . 7A.2 P. 41l0l 1 .6867 0 .OOno .(00 0 OU(3 
&Su .7231 .6 h099652 FhL Onni .0L[ -000O 

3.)3 7 310 hE .2611 ' 70 .62i 0 N. UOnO .nuuo .O0O 
01i P5U .4716 •'459 *'421d PSl .0Onn0 •o(10U .O000 

'4 7 2 RE flrlOn .6419 *3568 0 Rid Uo00 .,n') *000) 
FsD .nnn9 olqa A3n FSD .3sn0I .nt)ud .0000 

1 8 272 nt 
F',so 

.91qi,.. '~d T *i)'4:08-T9ic- I.1SYy
1 i.i2I 

N.,
fSO 

•Of'nnOl-- .ohJUo• ld .. .oouOU0 

2 8 I33 HE .4312 1.2123 .7bii9 0 Ho on0o n Ou .000. 
Fis .6922 .S718 .702n FSt UnnO .nduO .0000 

3 8 126 hE .323n I.27(,9 .7149 0 R.4 .OnnJ .(11UU DOO 

FSD .7947 .67e8 .5YSd P SU .onn() nfliUU u000 

'4 a 3 hE .04011 0000 unno01uo *(, UUUU 
Fs .onfll .ufoon oilrlS 15v onnff noUO a aO0 lt 



Ms== I E .. L RATIOS Of nSFRVe0 TO VEIIL 

I J NO 18-27 47-q4O I6-fin NO IS-?7 27-400 d-fl 

I 331 wE 

FsU 

.466A 

l.3b 

1.8260 

4I.S..I 

I.AI71 

1.5514 

a H. 

F L 

.Olnal 

.00410 

.nO0O 

.nJO 

.00(jo 

.0000 

2 I i1l t,. 
FSU 

.S4I7 
I.S357 

.b;if 
I .11Y32 

1. 390"8R 
I o.466n 

iw 
FSU 

GoroUnfw 
jrlOnO 

.41.30 

.•0JGu 
*l,)Uotu 
OUOb 

3 I 32 NE 

FSU 

.0477R 

2. I47b 

A. S;AS 

.86n3 

3.(24.9 
Hqtn 

.3 H. 
FM) 

l.0(,) 
.011n0 

*n11U 
nh)Uj 

.U0OO 

.0000 

44 1 fl H 
FS 

.nflnn 

. firlon 
.nMIMI 

* A,0'1 

. timin 
f ion 

u R" 
F. U 

.Unn0 

. 0 f, n0 
n00 
onO1 

-O'0 
(00u(G 

1 2 2741 HE 
-hu 

.2592 
I.n,n 

.1 197 
1.3643 

i.0O't4 
i.l38S 

0( .. 
FSU 

.0on 

.0nn0 

.nuUtu 

.ouUO 

fUO 

0000 

2 2 7 KE 

FsU .2214 

.0000 

.5444 

nOnsi.fltJO l 

.191 

0 Rw 

FSU 

.onH5 

.000Uoo00 

.0o0l J.1,0d 

000 

3 2 165 kE 

SU 

.1l149 

1.9976 

.80ob 

.9482 

.67kI 

.9381 

0 8". 
tsU 

. DOM) 
.041410Gnr00 

nuUO .000U 

.OU 

co 4 

0) 

2 IT kE 

i~SD 

.n(,n(i 

.fl(i(, 

0no0 

onnf 

.(tnln 

n0uon 

a R6 

iSU 

.0000 

.Onro 

n000o 

*f.)U 

.0000 

.Gn0o ___________ 

1 3 295 HE 
FSO 

.7821. 
I .n33 3 

I .21.42 
1.34n16 

l.l16'44 
1.341 

105 kt. 
FSU 

Onno1 
.4 127 

.0.100 
. -3?k1 

u000 
4098 

2 3 1S Lt 
isu 

.0(0 
. bl 

.0004no 

.44133 
.004141 
.4 2 H 

- 67 8. 
FS 

.0100 

.2!,73 
.0kl00 
. 1696 

.0000 
-2069 

3 3 198 hE 
FsD 

. 1321 
1.34744 

.57S(3 

.7846 
.-489; 
.79118 

61 Rv4 

I mu 
OnnO 

.38A4 
.nlou 

.'4236 
600.1 

*3254 

'4 3 0 ) nnn n41nO(l~lll 1 0 F031U.D .unno o.4 100 nO -

1 '4 32p wE 
FSO 

.113k 
1.136S 

1.2178 
1.6466 

1 rS7 ,2 
1-739A 

i 1443 R.. 

P!ID 
.OnnOf 
.44292 

*nnuO 
.4463 

- 004i 
-3767 

2 '4 '4q4 cE 
FbU 

.446,4 

.Sl4 14 
3.90)8 

.34(78 
i-slil 
.353; 

31 

-­
itnn anIT 

SO__.kwrn *.f973 
.0boon___________ 

3 '4 121 HE 
FO 

.1769 

.9974 
.61441 
.6H98 

*564 
*A869 

0 No 
FSu 

O00no 
onno0 

.04.20 
noUUU 

0ouO 
.0000 

44 -74 - 0 HE. 

SO 

.fluo 

tflnnri 

.,pIn( 

.4100(3 

c)rf 

nonn0 FSO .unnf) 

u013U)tiisO 

.n,3UG 

(1.OgnO--

'Oun __________________ 

-h-

1 5 A3 kE 

iSO 

5923 
2.180', 

2.S8b2S 

1.74433 

4. 1084 

I.S624 

28 Ruj 

hV 

.Ofnl 

.3kir) 

.otluaOL 

.'484I .3689 



2 S 83 itt 
FSO 

.3644 

.&739_ 
1.30A47 

.69n. --
1.0014 

.q783 
0) Rn 

I'so 

.001111 

.OfnO 
nnUU 

nao0 

OulGj0 

.uOoo 

3 r; 714 .E 

FSU 

.6ti 

.463$4 

.8R42 

* 3478 

*.69t; 

*3524 
0 Hi 

FS1) 

.0nO 

.0nn.--

.000o 
fn 

t0ou0 

OOuO 

-4 s n itt 

FSO 
P4,nt 

.nOri._ 
tinnn0 

.on0o 
noll5 

*flt.rt 
0 R. 

IFS) 
.O3nrL 
.00n 

n.)0000 
0000 _ .UUU___.OG 

I A 46 i1E 

FS) 

1.7126 

2.nnq9 

4. ,149 

1.I4S)2 
6.0f608 
I.pl00 

29 hk 

FsO 

.00.10 
.1490 

.OOU 

.q407 
.U00o 

.4vs 

2 & &3 RtE 

FSO 

.1977 

.4943 
1.3817 
-. 3765 

.o99 
. 156 

a I, 

$n50SU 
.Rhnn 

.Onlnl 

.O1oO0 

*n6r0 
.()Oo 

_____ 

3 6 89 ME 
FSI) 

.7467 

.5804 
.8475 
.3206 

.421;1

.79417 
0 R. .0nno" 

G.000 
.000 
.noJO 

*000 
-S0I.0000 

4 6 0 fit 

I's ) 
. nrfmn 

.11110" 
. IMO.00 

IOnOll 
,¢ O 
nmm43 

a Nw 
pSI 

.00n 
.0onno 

.UOUU 
nAIOG 

.OD00 

.0co00 
0r 

I1 S7 HcE 

FSI) 

1.8953 
.4637 

4.i60I65 
.8751 

5.9158 

.3106 

4f Ki: 

FSJ 

.00.10 

.21 "i 

.04100 

.6-241 

.0000 

i856 

to 2 7 413 HcE 
FS) 

.7ry94 

.5734 
7.3047 
.S;rs 

I.SZYEI 
.14961 

a RDt 
15 

.00iA 

.fonno 
nu00 

.ntuO 
-0000 
.uOfnl 

3 7 lil RE 

FS) 

.2bn89 

-.461 

I.nA19 

qs2 

.6842 

.4172 

0 R. 

FISO 

.0no 

.001Y0 

.lua 

.nuuo 

.0000 

UcO0 

4 

2 
1 

7 2 HE 
FP51::

1. 

0n0l 
nnOnh 

272:914 
.. 3o . 

.61479 
.1'4 6 

70j)2 
t) 

.3821 
o32A 

1.3526 
.965.0(1110 

0 HI. 
I'u 

RwHi 

.000 

.Ono 

.1.1011 

.(U 

0ouu 
.o000 

.oouO 

.nfnoo00 

. 0000 

.1)000klo 

oai ____________ 

PSI' A4761 . 1471 .413bn F54 .0t,00O n0404 u______________ 

3 8 126 .HL 
FSb) 

.144Y 

.762 
*.34S7 
.51426 

.7941 

.6487 
to kw. .000(3i 

.0000 
nnou1 

.0(500 
r'000 

.F1U.4000 

4' a 0 RE 
Ps) 

.0o0o 

.010nn 

.0000 

1.11,: 

Don0n 

.0116,0 

0 Rn 
SI) 

On1t0 

.0100 

.11,1Uj 

-. 06U00 

.000l1 

tOonfl 



.1= l £.tt,.L RAtIOS 01"(bSERVLD TU VEIIE
 

J N0 3A-27 27-460 1b--400 h40 IS-27 27-400 1b-4Uo 

I I 33A HE .4n04 1.6312 I.. "'n b H, .Oflnn . u1U .ULJU 

511 I . Ibi3 I .3o2 1 .79S7 ISU .Unnt .01'0 *iGIJ(, 

2 i aTH. .n076 A5 I.IR4 - I S! t H, .OOn .ntO •UOL 

F SD 1.5l7 1 .4 ;96 1 .n331 F SL UnnO .oO(JU ____lb_ 

3 a 3P HE . 449n P.7jAi 2.3611 a No .Omr'j .nouti .(IafJ 

iSo 2.1nI9 .7335 .710Th FSU .UOno 0t0Uu .0ouo 

4 I (1 HE enlol. .r,00 .01.0*. 0 f .00G - .0.20,n01CO1 - -0 .. . 

i" Ej n nq- .'inrn .001,0 F SI .Ofl .n(JU -- L160d0 

1 2 270 HE .7714 i.149 I.*06 0 H.. .00M) .nOi0 *uOtmn 

kso .9916 I.I27I 1.2" f 5u e0('flO o0Uu *U0OtI 

2 2 7 'E 
fso0 ISO 

.tfl~o~19111P21;~ 

.IR,.,u 
*54.!"qq 

.0"0f 
o27nn*'9.)491 ~ 

0 , 
ISQPh 0 

.00,1O 
.o.0nnnf 

n-OOG ti(d 

nfluu __.,11ndC.I0U --- UC l)~ _________ __ 

' 
3 2 1tS N 

-
k .1n77 .74)9 .4369 r, Rv. 0f1f'o 160 .UOOl.) 

FSU 1.9137 .74A6 .7469 FSU .OnlnO nO0 (JOGo 

'4 2 nE n*noPt, .onWo) .71ir6n k v,- .W0r -.­n i 10 .(10oa 

ksU nl nr, *ln .0COO_ Fsu uOIln o0u u .0000 

I 3 215 KE .1014 1. 24n2 I . 1943 0os R, Cnv.oG *nODb .1106 

FSD *9932 1.263n 1.2921 FSO .41,7 .sVI .490 

2 3 IS HL .oin nnnbo.014 7 w .00 eltoilS-

Fso .;843 .*4i3.$ .151) _2.2 3 .1695 .2069 

3 3 190 L .1341 bm*74 .4974 54 H.4 .01ao .n0o .0CO( 

ksu 1.7q1 .6r95 . "54 FSD .38A4 .4736 3254 

q 3 0 HE .00.41 .fflf a un HR.oi4100 .o . n " O 

I At 171 HE .3261 1.lg96 J.447n 143 R.J 9.89A0 1t.n779 2q.8303 

FMU 1.274 I.b7&6 I.AC117 F0 i.blHI I.ASU8 166033 

2 N q44 C .q335 1.7732 1. 4007 31 Rvw 161.6776 1. f.6-Va-.-YSAA 
FSU S5177 .31 - _ - . _11116 _FSU __ 7.2439 2.1936 _ 2-2129 

a q 121 WE .176., .6t94 .4.0 , Ho Onn6 .Oh00 .0000 

FSU .91S9 .!,67( .66,* So .00nL. .0000 .0000 

C, F soN .Onnr .I)0nO .I)6In fso" .Oo"---- )n0 ---- .000-

I % 63 HL .4S/v I .6975 1.9794 28 klH .OOnI0 no1Cj0 ,ICOO 

"%D I A126 .8A49 .4139 FSU .3At .4ts45 13584 



2 s 8 kE 

-Fb6 -

.36(14 

.64 

1.29413 

.51(14 
.'1

9 
2A 

.%I7 

a X*a 
EU .-

.*nnr 
tnnu 

.0(1)0 

Orjo0 
UnUU 

*6000 

3 5 7 KIL 
"- u 

?.$92 

. .6 
b719 

.2790 
.60'44 
.* drl 

0 

F 
A 
u-

.0000 

.--* -
.n00 

edI,(;,tu* -­
*UOO 

CL__U 

(( 0 
-

mEL 
FSU ---. 

*.01aIAC 
nrOn 

. n ACII 

.00n .. 
.0(iI'On 

nl lir, 

0 R. 
F 5u 

.ookn U 

.0C1n o-
Ouuu 

.ndGO --
-.001, 

000 If 

6 r% NE 
FM) 

.8123 
| .4 13.o6 

P. I $02 
I8 

2.119l2
.&Z3C 

29 HA 
F. 

. OOne 
*1490 

. or00O 

.44t07 
.00(1 
• |49; 

2 6 63 hL 
FSO 

*Ah94 

.71 
1 .3496" 

* 34,3 

.9677 

. 3q I 

a 1*. 
f_ S(, 

.OrandL 

Utinc 

.0tou0 

*.floUO 

00I0 

.1iOuo 

3 6 89 mE 
F L 

.2617 
S*713 

.9143 
.3.,b7 

.4626 

.2734 

0 R* 04110 

.olae 

.iloo 

*fnuOU 
*-UOOa 
.0 o0 

-+ 6 n HE 
F U 

.0 ml n 

.nOn_ 

. DmG 

____n.looo 

.rCOdn 

. Ilmn 

(I N. 

F50 

.boonno 

.onn 
C.0U000 

*. 0U 
*~ 

*0OUD 

I 7 r7 li. 

rso 
1.?,4114 

a.ui1771 
7.6690 

~ i 
2.18 69 

. i38SFPsO 

4 f,lnna3 
.211 

. ntIGO 
1.hiL1 

*OCUO 
.186 -_______ __ 

2 7 43 0E 

f 

*.7341 
*.96 

2.2162 

.4197 
1 .k4lR 

.4114 

6 No 

FSu 
Orilf) 

Oon 
n 

*.0 U 

M2our 

)U)1O) 

.0000U*___t _o___to _OUU_ 

3 7 I inl H- *3, I .*q84 * 794 0 H. .010n .nIIU0 Cit. ) a 

CA" 

4 

2 
_________ 

7 

8 

8 

2 

272 

1Si 

PI) 

HE 
p' 

HL 
FSO 

kE 
F sI 

.Aw3*7 

*100t 

. A 0 

.90h0 
.81b] 

.1129 

.4627 

* 79,447 

.7220i 
,"1nlq 

I .994',4 
.971 

1.4127 
79A!5 

. ,73fl 

.*1 $ 

. 

1.3462 
. n0* 

b14Th, 
.673A4 

0.0 

u 

0 

PS1 

Hn. 
Ein) 

H0, 

, 
kbI 

.onO1( 

.0(. 

.0o1m 

* .OonIo 
*s0naiLT 

.0000 
.041n10 

.,nOb 

n.00 
.(* 

*0l0UU0. 
nu--.0lOoo 

.flu0 

.rbi 

.t;OOi3 

.;060 
__LO001t)0_ 

.00.10 

U000) 
0000 101 

0-.1 

3 N4 124, HE 

Fsu 

.16 I 

.73 ,7 

I.44111 

5 47 C 
0qln 

.4 1119 
aI 8. 

.Stj 

.onno 

.041,0D 
.nnOU 
*ltU .00 

0000 
.00 

44 A n kL 

Fs 

.na101, 
nI)lln141 

(0( 
.1,810111 -.. 

(111110 
i000 _______ 

u Rt. 
FbI 

Gnnu( 
*n n 

n00L.tjI-
.030U 

jjQ 

.410(00_______________ 



Ms ~ E.0,L NA1IUS Ut O3bSFNVEt, EU VOTE 

.1 NN 1-2 27-.no 18-14oil uu 8-77 27- 0U '.4O0 

I I 331 wL 

FU 
.3479 

I 11727 
9.Stq7 

I. I 6'l 
k. 1q96 

I. IS3 
a Nh 

FSD 
.Onno 

.6(1,10 
.noOk 

.0004t1 

*uOoo 

.,C.1 

2 I I l 

ksO 

*-4 ; 

1.47.7 

1S Iot,6 

19n 19A 

1I2dlI 

I * 
1 

44 

I'., 

FbI) 

.tjfltt, 

.On 

-4-000 

*nuO 
-- *l__-01,00 

* oo(c0 

3 I 32 RcE 
fkSU 

3dll; 
2.nilyj 

2.4143 
*oJ 

z.'SI I 
66.66t 4U 

0 hO jOnn) 
o0000 

nuGO 
noUO 

*OCtO 
-UCOO 

4 

_____________ 

I fl H-- *-l.1-

.inn0 .0000 
10aOQC 

.009)0 
---

f-Su 

- *OMI 

.Onna 
- *Oiju*O 

*nJUO .11000 

I 2 21) RE 
F SO 

7$tn, 
.9174 

1. 193 
1 .1143 

1.1699 
1.12/3 

0 H. 
p*5Iinno 

.00,10 .nlUO 
. n000 

to*00o 
utl 

2"2'*|7 7 Ln 

FSO 

. 

. 
0*0(ntwW 

21r, .549q 

It0 lU 

.1491 

.. 
f1su .nfl 

*fnl. Ob 
.0o0a 

*2 
.0000 

3 2 166 4E 
FSO 

.1(136 
1.9696 

.7241 

.6746 

*A123 
.6226 

a It Umno 
*O(nU 

.nouu 

oldU 

-000 
.OuO 

C) 4 2 
______________ 

0 sAc 

FbI) 
. 110 
.nOna____ 

. (;.'.10 

.ln .,loon 

0*V h. 
P Su 

.OnO 
eUnno 

.73UOU 

naujo 
.0000 
.coo06 ___________ 

2 3 2IS HE 

F50 

.31b5 

.9311 

I.2AM1 

.1990 

1.387 

1.2126 

I(s RI. 

1-S 

47.241s. 

.9697 

S.nA3S 

a.n16' 

1c.I627 

9561 

2 3 Is HE 
FPs 

.noo 

.28'4 

lIIM, 
.4133 

.0l0,in 

.2'1244 

67 Rv, 
SO 

5nf.3bnb 
1.*242 

iS.7;9-

.26#q_ 

4%r.786 
._227n9 

3 3 1944 RE 
IsO 

. I 46ri 
1.726. 

.611M3 

.6,A73 
slim 
.*731 

11"5, 
FSO 

.O0o 

.38A4 
.0.100 
.426 

- 0000 
.3254 

3 (1 t 
hSO 

. 11.110) 
.n0111n 

Pn(c i 
.nnnn 

*00110 
.nion 

d in, 
ISO 

OnnO 
Onn( 

, l -
.noiuO 

* (OI. 
.fnUlu 

I 4 121 lt 
S0 

.32301 

i1.17i7 

1.0636 

I.449 

I.7147 

1.3b47 

143 1(W 

FSO 

11.41 2 

.74,2 

1.,u81 

.Rb7 

401464 
-7047 

2 4 '44 e. .4197 
.4C n0 A 

1.7101 
.29A65 

3.36q7 
.?93s 

31 I(i 

1So 

2-3. 3 

1.3 4,14 _ 

""1-/ 

1.21,60 
37*3573 

1.2893 ______________ 

3 4 121 E 

-D 

.I834 

.0664 

.63S4 

M4789 

.5239 

-4764 

0 No 

I-bu 

.UnnO 

.0nno 

•nioJU 

.nuUU 
* U0 

.0000 

'4 t4 n X CE 

FShO1 

. n.1Ivil 

.nOnfl 

.41111", 

.411,41v 

.0 r, orill 

. -iton #.So 
* 0000 

.O0nQ 

lliUO D.tO11____ 

*Ot(I____________________ 

I 5 63 k. 

e!U 

.4028 
I .4537 

1. 147) 
4,53 

1.3644 
.2713 

2h I2dR 
5su 

.UIlrtd 

.381;1 

.nIUU 

.qmq8b 

uoUi 
.358H 



2 ~ a01 t4 

F5U 
.361 1 
.SA033 

4.2952e 

.. q9a? 
.99,SA 

.aS77 
43 R 

FSD 
00 

OnO -. 
0,,tu~oil 

Ot) .0000 

3 6 74 RE 
sv 

.2624 
114 

*nS2 
7 

.24,16 .7391 
t9 N* .00nne 

.Ono 
,,O0 

.loW 

*.UOO 
Corto 

It a 0 R~E nllif nflfldI narlf 0t N. .00110 - 04100 .0000 

4A &6A1677 
t5O 3.7945 

1.41968 

.3840i 
1.263' 

370rl 
2 9q H 

S u 
.0(. 
.490 

albu 
.407 

60000 
.14195 

_______ 

2 6 

-
63 NC 

tu 

*38$q 

.iJflI 

,.3'36 

.13j 9 

.963AU 

341t,7 

R. 
FSu 

.UliI 

.00. 

tlu" uU1,0410 

.fldhs-n,04(u 

3 
-, 

& 69 tE 
FS0 

.279A 

.56S4 

.9767 

.2946 
.706n 

677fs 
0 HO 

1 

.Ono 
0.0n01-t1 

.nUdO 

.0 

C00)1) 
. 0O6 

'4 6 11 RE 

FSO 

.nOnln 
* f,11 

.11,nnn 

1 tOO'n 

.01 

* 

(in 

90000 

v X4 

F 

.0n0oo 

Ono 

ut12 

* f)f011 
1fr 
tOOO 

7 S7 REt 
FSO 

.9728 

1.0622 
t.9369 
.343 

1.7124 
.467 

4 
k5.W7 

.0400 
O3n 

AO 
.•21O 

.0000 
-- -

2 7 443 uE. 

FO 

.7344 

.4Sln. 

.185.447d2 
.34 3 0fl .3489 

' 

FSO 
.046) 
tOnAO 

.0,J 

.01)0 

*U000 
*00h10__________________ 

3 7 tin0 KL. 
FSU 

.S321, 

.6586 
1.2s68 

.Il 
.6097 
.4U2o 

0 H* .00o131 
.Onoo 

.000 

.otdt) 
-0000 
.O0u4 

q 7 2 
FO 

onj00 

."Ann) 

.?;90fl 

.0039 

.qzy 
P0D21 

0 0 
FS&) 

. 0 n n0 
Onno0 

.0t)U 
Ou434 

... U) 
ftwOo 

I A 272 REF 

hu 

.906S 

.7413 
1.9776 

.9,14in 
1.33bl 

.769A 

0 Kh2 

£6, 
.0000 
.00 

n0004* 

.034 
-0000 

.0000 
__________________ 

2 a 263 REt .'44, 
.66fi4h 

;.5?777 
.794)9 

V413 
h667 ____ 

(3 l cone*O101) 
Cone) 

t0I) 
nou.000t)OO_______0 

3 01 t26 KE 

F$b 

.1atic 

.7146 
t.6134 

.&20 
.6972 

.4827 
0 Kht 

rslj 
Onnn0 

G.inO r 

nuUD 
.oKu uU--

6000 

bot 

'4 8 0 tiE 
£60u 

.0(I f1 

.flnno 
.01 n03 

nono04 

. f 00oi 
o00nrl 

Its' 

PSI 
.00110 
.01 1110 

nuuu0 

nnlu -

Uuu03 

.6000) 



M. .6.L RATI0S OF OSSEpVEO Tu VET[E 

I J NO tfl..27 )7..'dfO Id-40" NoD 10-77 27-'4u0 ab-tno 

I 

2 

I 

1 

331 

£II 

aE 

FSU 
L 

.3491 I a.1 

j)9 1 .nT934 
.47 j472e8 4,981 

1 .296. 
k.i78n 

.773 

J 

U 

ql 
lu 

.0ano 

.0tin) 

.O*n1 

*n1iUD 
OoOJ 

.00H0 . 

*b'On 
*Ojou 
UOUO 

rSU 1 .4511t ) .,737 1. noI& FSUu-. 00,0 noU .00ou 

3 1 32 HE 

ISU 

.367S 

2.n7ip 

2.21nb 

.6432 
k.n9qx 

.61941 

0 No 

p So 

.00n0 

OnnO 

.ndUO 

nlnt110 

*OUflu 

.4,0.10 

4 I n HE onnn 
.*mn 

Onn(o 
.0n 

no.0fln 
m'inn 

0 .00nu 
f S Oonll 

;ntiuo 
.nnu) 

- Oo0 
.0000 

1 2 270 nE 
FrU 

Pa87, 
.053; 

,.2n84 
i.102 

I.90N9 
I ."347 

0 R* 
ESI 

*Ono 

.0h1"a 
nluu 
nf,'dti 

.0000 

.uOl 

2 2 'L He 
FSD 

.nnon 

.2211 

.00,0 n~ano 
.*91 

a.Ho 
P4F 

uno 
* OonO 

i51W--, 
.0001, 

00"n 
40'01 _( 

3 Z £6 E 
PSI) 

* 102a 
I.A49S 

.7;31 

.6476 

.a034 

.;94 

0 NO 
I! 

.00,13 

.oos'o 
*noUU 

.n,) 

.0l0n 

'uS0n 

'i 2 
-

a dE 
F SO 

n.no t 
noon 

.o in 
*0 

*.41aOoO 
* 0(90 

0 8, 
F So * UoU 

.111)00 
* ijnnn * 

0o6 
OJ.000 

to I 3 21S N 
F50) 

.177 
A$713 

1.24147 
1.1421 

1.1777 
1. I q2? 

105 Xw 
o 

16.6473 
..974 

1.7s99 
.452J 

m.3065 
.70o0 

2 3 Is HE 

s 

nnno10 
.2844 

.ooll 

.9333 
*o000o 
.29q2. 

67 Ra 
FS 

32.q,49 
.bll19 

3.7956 
r37b 

99'4 
.N 9St 

3 3 198 HE 

F6O 

* 429 
1.1963 

-6757 
.5030 

-S99 
.487 

59 dA 
tbu 

b6.5n05 
.5926 

7.9345 
*Y2t 

1911823 
*%321 

0 
-

4 3 
-

a) 
-_ 

aE 
0 

. n no I 
* "11,. ___ .. 

,100 

1fl1_n 

.f00jflnO 
* flOuR 

t? -a. -. 
I-- SO 

Oi 
.dfl) 

.nUuiUl 
*nUO 

-0Od 
* tIiJ 

ih 

I q 121 xE 

SJ 

.319$ 

t-nsIp 

.9618 

1.3,9! 

1.4)5.14 
1.263r 

143 Hi 

FP60 

6.9v,7 3 

.6947 

.7663 

.7664 

1.9771 

.6581 

2 4 41 HE 

1LStU 

.418n 
Q164 

9.79)7 

.29 ; 
I.4594 

.2879 
31 qo4 

t&L 

)l.649) 
1.329 

O9W7 
J.2-4S3 

-1-7rvq 
- 1-.279n 

3 '4 121 RxE 
is!) 

. 1 911 

.364 

.6;79 
. q 1 67 

.;'42, 

.4I 47 
0S Ho. 

SD) 

*f0001, 

.000 
vnQD 

.oltl 
. 0000) 
*tU01,.I 

'4 4 Rnh 

FS0 

*flflflca040awcI 

P n110th l * I.0({n 

t 

P50 
on, 

.30,14) 
~ i 

*.Jana * 4,000 

I 6£3 HE 

FPU 

.3476 
1.4071 

.8881.) 

31(1'4 

.443n 

1432,. 

28 fi 

iSO 

298.7272 

1.9642 

17.1616 

1.98H8 

4U,.659,1 

I .61 



2 4, 8. sL 
Iso_ 

3677 

91 
I * 37.16 I ..11, 

.17.0n0o1 

U n 

Fb 
.anj 

.qA,9 

. ,lUU flUt)(I 

.000o 

3 5 74 NE 

Fu 

. 69A 

.59 36 .-2 74 -

79n.70l9A 

.-2 15V 

U ONd OOn 

.QFUnno 

n0d 

.nuOU -

0000 

CItOo00__ 

*4 S 

__________F___ 

0 Kt 

50 

oLn Inn 

0011.1 

'I'111 

.­n I n 

*."g) 

.n(,,ln 

U Ho) 

I !) 

.unfnf 

.01)0 
.n ,ud 

. fluEO.0(4 
UoLn 

I 6 S6 , 

F SO 

rI73 

1 .1926 
1-1125 

.31S7 
.934s 

.46182 

29 114 

Iu 

117.14A6 

.71 39 

10.3b 
7 3  

-.i79114 

SA.,9Ys 
-'-7) -_____ -________ 

2 6 63 H1 

FSL) 
.3944 

.QAA 

1 .3679 
.3248 

.9742 

.7999 

a Kt 

FS) 

Onno0 

, nno . 
.0.l u 

.0,nuO 

.*oUi 

.,_sUC.O 

3 4 59 WE 
Fbu 

.2994 

.6r254 
I..1443 

.29-44 
VS7 

.2577 
u It 

FbU 
.0 n 
Ulino 

OIt)O0 
.000Q 

-00)in 
.Ut1[(I 

4 6 11 a£ 

F .0 

(6111 

nnlifln 

.o0in* Cdli 

.)tIt 

(i0 

.40 
(. H4.. 

IsO 

.0l110 

.0000 

fl.s1uv 

.0Q00 

* [ 0u 

U000o 

1 7 47 HE 
1SO 

.83qq 

I .17; 
t.S973 

-3277 
1.*3483 

.4,,6.4 

4 Rw 

F6 
92.6q96 

.2 194 
10 1r4a 

.6i29 
'4A.6901 

.187t, 

2 7 113 HiL 

1,Lu 

.7437 

.4232 

2 .2 29 

.31,95 

q1 -4U97 

• 13A 

( K1 

F, U 

. 0011 .0(13% 

n.4O0 

-0111(1 

.n-0000 

3 7 I f.tE .3603 6.3hq3 AM774 0 H . )rind .t03U .0000 

H 
CIO 

q 7 2 

S0 

RL 
tsu 

.61,64 

n no' 
. n(I13 

.4143 

. Bnl 
n.,37 

.3971 

.4,4 

.f .I119 

u 

F~ou 

( 
p 5*u 

.00,0 

.0dI n 0 

. 0000 

00 j atltj 

.(1 )oU 

*.oiOO 

.000 

OtoI 

001.0 

1 8 27 HE 

FSU 
.91171Z 
.4988 

199049 

.8615 
351% 

.7 1 
0 If.." 

(.0 

Unno 

.rIs 

.nOUU 

000.uI 

0004) 

2 a 163 kE 
FSU 

.587h 
A*499 

l.6486 
-7917 

i.n 2j 
.462A 

) R 

F!, U 
,jnnj 

. O lnh 
.nu)ou 
.0d0 

.UOU 

.0IU 

3 8 126 HE 

FSI) 

.4139 

.71137 

1.6349 

•5-116 

.9S62 

-4629 

0 *4, 

SO 

.on0 

Uil 
i 

l 
nOUU 

.0UU 

suCuo 

.61,104 

4 (I RE 

FSUO 

. Oflfl 

. nil( 

.0.1(4 

* 01)11 

. 1lf'ln 

*.lIjOl 

0 Mn 

P O 

. 041(b 

On0000 . 

. I)IJUU 

* 0. 0 

*lOtio 

• 



H. 7 E.£l.L RATIOS OF (,dSERgtt, To VET (6 

I J hO I A-27 P7-40 I 8-40n NO IA-77 27-4U0, 6-a G 

I 1 33) E .33q2 1Iq 46 .2641 u N .00110 OUUU *COa 

ISu 9hd. I .c1172 l.rlJ7 FSI) .Ufnl .Oncjud UC)P 

2 I III N1 .'4 71 1.&I116 1.31I1.A ( k. .00ntl .n LdU *OC U - -

Fsu 1.4122 1 .r1 02 .9b337 FSU .Unanl_ .fl).JL) *.0000 

3 I 32 N .3141 7.0994 1.7834 0 Nh . o . ntj1(JU * "Cfi(J 

Fbt) 2.06.83 .6610 .563r pb .0(401 .0nu0 . 0010 

'4 0 . .nnnn .n£1I .,orln . Na. .O0n00 .0,1(3. - .0000 

fh5 .Solc- .000(10 .nfrm. (IOidu FSnP• baoOOC 

l 2 27n nE jnn6fl 1.2149 I.,i 
9 

6A 0 H.. *fltll) . 00003 6011 

f s .7721 .9339 .v2? 4 FSu .o110 . n .J3 .00o0 

, 2 7 wE iS.9f71 *6.?32 3.7b/4 U hi -OOnU .000U .UOQIO 

ko .,)4H . 49 * Iq Ebb .011n0 nld) 00 _______________ 

3 2 161 HL 10n37 .72;24 .6117 0 Nwi *OrnO an.103 *(OUO10 

FSO l.A231 .'4107 .4691 ESo .00.10r .01 *0k,00 

W 
q 7 (1 k 

FSU 
. tflfn 
. 0 

* 1nifl f, 
01vpI 

.litl 
nnfno 

0 ki. 
Fau 

.o0 nO 

.0ot1, 
.0 
.nijU 

UiO O 
/U00 

I 3 pil kt .147& 1.2A77 1I.644 lob Hv 5.79r9 .e098 t8a11i 
iSu .78134 I.fl116 I.nbb 50 .60A9 Ao7Y ?6949 

2 3 i' Re 22.233n 1.1764 b.707 i 67 Kv, 111.1377 1,.247 Pt986$ 

FstU .3 17.4746 .291 - FSU . 394,7 .45,21 -3393 

3 3 194 sC IS39 .e238 .7 ., 6 4 k . 16.7n44 1.9836 '..sG0 

4 
'4u 3 

3 0 RL 
ik. 1111 

nf/{llnt 
.10ql1 

fin( 
.4Nr,1nC 

n~i-ina 
P811 
R w -. 

. 40r 
u FnA C7 

la30 
nud -­

.,38 
naoa 

FSU .etnlfl.,,Ono .nnnn .nnlnUno .0, *(1000 

1 4 £21 Nc .11.%r .8433 .87'4M 1'43 kwa 2.4119 13433 49849 
S5 . 96A7 I . 3nq 1 .1828 1U .57 1 . 683 5369 

2 '4 44 Nc .4327 1.7731 l.la, 
3 
4n 31 R'. s.9'2 4 -1 . -bAL)I 

FSI) .*r0r .2907 .781.7 I-SUb _ I.0496 .9422 9_*Bq 4__________3____ 

3 4 171 RE, . 709 .7113 .bAA 3 F,, .[D0000U .01,11 .U0 Ji 

I-I sn.8112k .344'I 34 1, F5 u .0OUo,) U.Q 0 UU) 

'4 '4 flt (6 .f)flfl .00} 1 I . 1,{]r 0(100I o. 1mG .odL)UJ *001D(} 

FsDI) .0n0 .n0 n *o1)tCl IpSb .0 no(00 00 -­

f q 63 k E .7914 . 698 .1S961 28 K,. 16.Ii.A9 9"7b, %.963A 

iso 1.31439 .3136 .41hl PSI) .4ann .;432 6q22? 



2 S kINE 
FSu 

l' fl12 
"37 

1.14f.33 

.4f690 
1. 779 

.b93 

U H. 
FSb 

.OnnO 
*OUn(b 

.tUUU 

olv)o 

. 0 

00003 

3 74 HE .7?VP 

.57 
.969S1 

)U 

.7&1 

2 1 

4 

I 

U )%. 

Ibu 

*UvrPll 

*Gfl111n 
n0i,U 

.fljU 
U 

.uCJf0 

4,4300 

14 r5 n KE 
________________S( 

nfi 

*fljflf 

.ofitvn 

.1 fnor 
.fit(1 
.c 

0 KJ. 

FSU 
.Oflnnj 

Ol0nD 
.Liu 
.flutu 

oOuU 

.10001_____ 

1 6 56 h 
F 

.4291) 
1uI I I86 

.863) 

.3;17 
.. 94A 
.467p 

29 Ki 
F sU 

17.8A99 
.177 

I.498Uu 
.ot428 

A-289, 
. 1544 

2 6 63 H. 
FSD 

.412 

.44A2 

I.Iq2a 
.32nl 

i. C367 
. 293r, 

0 k 
90S -. 

.Gnln3 
O_000l 

.fluo 

.O(iUU __ 

. iCGQO 

.I)o00 

3 A 89 HE 
F 

.3389 
6o-5621, 

1.IRt3 
. 2948 

. b6g 
* .Pb79 

0 It" 
Fu 

.OnD 

.sUono 
I.GUU 
.tOOiO 

000O 
-U01jo 

44 6 (1 H L 

F sO 

.OCO(, 

.ncnn 

.o061.0 

.rnro 

. 

. 

Gi 

uin 

G.n H., 

F5u 

.0(11 

.oo0c 

nAt'k-u 

.nuOO 
0,111 

.0OUO 

I 7 57 wi. 
FSO 

.718n 

.939 
1.315 

.3498 
I.(64n 

.,146 
' H, 

FM) 
19.2bA6 

.236 -
2.1132 

-21 
ln-1345 

ISSe 

2 7 43 HL 

FSI 

.78'A? 

."966 

2.3A In 

.329D 

I .669. 

.277 

0 RV, 

Vu 

OOcri( 

.Olnnu 

.1)uu 

.nt3U 

.IC s0O 

.001il, 

, 3 7 1 o0 E. 
F S 

.41,19 

.6624 
I-712 

.4299 
i . 1 AI. 

IY3922 
0 H.. 

SO 
.0000luo 
.Ubnt, 

.0)00 

.ntbUU 
.O0__ 
.00o 

If 7 2 
F !,D 

.HEOSOG 
unlr) 

.o97 

ri14 

.4V6? 

so) A 

a H, 

5FSb 

D 
.0Ur0 

nneoO.(i{00 
.tiuG 

*t0 U 
U60ti _ _ 

I 8 272 HE 

FSL) 

.9576 

.A6 7r1 

7.0h12 

.83S7 

I.40$ 

.6828 

0 Nd 

FsU 

.Ofl0 

OOnO 

.0 UUU 
nOuU 

3D3O 

*uO.UJ 

2 8 1S3 HE 

Fsc, 

.6726 

.6457 

I .d$4,8 
.79n3 

I l/.I 

.6597 
a N. 

F1__. 

. OOnt) 

.On 

.OOUJ 

.ouO 

'uto 
.00_OU 

3 a 126 WE 

F5 
.4&SA 

69&t 4 
1-a41 

.qmn3 
it.I,7I. 
.4q,73 

H,.1 

Fsu 

OIO 

.00( 

.0LU 

.0000oo 

.oto0 

.mli 

*4 a n kn. 

FSD 

. 3 I1 

.nnnn 

M(ICI 

.finno 

. rlGo n 

. 

U ho 

P50r,F51) 

. nuo 

UnO 

nilco 

.(OUO 

fOtill 

.0000 



1. 8 E.Od. HATIUS U UabtWVEU TU V tI*,
 

I J NO I1R-27 274nC 18-Son NO 18-27 27-q00 4 a- 4 00 

I I 331 ME 

fP5U 
.334A 

.9S28 
l.'4276 

S. 121In 
1.2767 

I.00S9 

u HhM 

F $U 

.OfnO 

.Ont 

.n(,UO 

.nuU 

.O"u0 

o0ud 

2 1 Ill HE 

FSU 

.I7Y4 

1.3889 

-1., 9WA4 

.9gC8 
RS7971th 90000 

.971A FSD .0nnn 

.I3C7J 

.n000 *6O0 0__ 

- ____ 

3 I 32 HE 

FsU 

.13n6 

2.8623 

2.n896 

.5f9s 
1.77S4 

.sbq 

0 l-., 
iU 

.001Q 

.S644unJJ 
.flu0U 
. 

.000 

.U01101 

4 2 flNE 

FSU 

.nfl 
.nf1 

n . 00 
.fOlflf 

6 . )Olin 

. norn 

(It.. 

p s 

bnnOj 

.040Cr 

° O...... 
.f.01ou 

OOU 

o i 

-

I 2 270 E 

F50 
.3122 
.7367 

*.2ei7 

.89A4 

l. 1j16 
AU87q 

0 R, 

FSU 

.onno 

.08o0 

. n0U 

.nod( 

*uOUO 
oo(] 

2 2 7 kIE 

Fi 

6.01q7 

.2219 
.2'471 
.r446 

1.421n 
.1497 

U k 

FSu 

.o.0-00 

.OfnnO 

IujnoU 
.0.n10UO 

)00L) 

*OOuO 

I 

3 

4 

2 

2 

165 

n 

xE 
FSO 

ME 

FSo 

Ifr, 
2.SF 

nolglnn 
C00 

.0000 

.749 
.418 

.8ifl 

.nu.o 

.63nt, 

. q.4407 

ul 000 

noun 

0 

0 

N, 
FU 

KI 

F05,D 

.OfnO 

.OunU 

.00M,(I 

.Onno 

.n0) 

.n3)UO 

.nOU 

,nuOU 

oo0 
*1,010 

.01 

*L000 

C, 

_' 

I 3 21S HE 

FSa) 

.3632 

.736s 

1.2772 

1.11411 

1.1641 

)(%1214 

105 , 

F4U 

3.41198 

.5221 

.166qS 

.A171 

*.l066 

114v: 

2 3 15 HE 
FS) 

7.7813 
.2992 

.4114 

.4172 
1.9962 
.261l 

67 txN 
FSu 

5.86A9 
.36n7 

*t924 
.4262 

v.7267 
.3C27 

3 3 19A wE 
P 

.6444 
2164I 9 

.7598 

.4A38 
.619. 
.4(92 

64 Hi1 
F 

8.7 2,5 
aUtA 

l.n383 
.t4906 

2.Sl33 
.4131 

'4 3 n ME 

SO 
.Wnlrn 

.nnnn 
.annn 

. c'nn 
° not.8l 

.:,onn 
i , 

ii0nFAoO 

.OnO 

. c'oQ 

.nf,u 

nU U 
.o0nn 

.0 __Onat. 

1 4 121 ME 

F50 

.1176 

.9129 

.7906 

1.2932 

.7991 

1.1722 

143 R. 

Fbu 

1.66118 

.6122 

.2334 

.A215 

.6013 

.q764 

2 4 441 ME 
FsO 

.4648 
,.!W69 

1,8643 
.292 174 

1.4803 
.8.?7787 

31 N. 

F 
3.2117 

.8589 
.? 2 " 3-
o72LI77b7 

I i7 

_.6l:0 

3 4 121 NEE 
Fiu 

2 n07 

.7882 

.7A%4 
*3(196 

.4194 
. 3061 

U Nv. 
Psu 

.. UntiU 

.0n 

.u)00 

.nOO 

C.,00 
LOLI 

' 4 n NE 
FisO 

.1.1000 

. fnn 
0. 0n 

.tinn n 
.0. 0n n 
. on 

( h V, 
I S 

.OO¢W 
.Ocvn 

nnUW 
.noUO 

Gooto 
ltULI0 

I S 63 RE 

Fsu 

.268A 

1.242 

.6118 

.37n7 

.40O99 

.453" 

2b hw 

FSu 

6.9947 
.40N4 

.4280 

.r19U 

,.C831 

.3944 



2 S B 1 i 

F$ _ 
4 1So 

c4h26 

Il.9s 

.46&2 _ 

I.147n 

N.569 

1) h. 

FSU 

*0600 
.UnnU 

.0uU 

.n00U 

U UD 

.0000 

3 5 74 NL 

Fb 

.3106 

r.-4S6 

.flN79 

.2234 

.814. 

.PI29 

u Rh 

PSV 

*OnnU 

.UntJ 

AJO 

DnoUU 
*UOUO 

*011 

q fl E 
Fso -. 

nnn 
00Gb 

.non 
OMW0 

.1,600n 
.oo, 

( K.. 

(so-
GnO 

.:Onr 
oUU.n 

.l0ou 
*(sflnf 
.fl 

6 66 ia 

FSG 
.1972 

I.n957 
.7747 

.3bn3 
. l24 
.48;4 

29 Hi. 

FSU 

1.4 3 ,8 .71132 

.42C;T 

18988 

I|Sq4 

2 6 63 HE 
su 

.44%3 

*4464 
1.5346 

.3199 

1.102. 

-2923 

0 RN 

FSu 

nO 

OfnO 

.U0Jnd 

.nou 

*OOniO 

.0000 

3 6 A9 RE 

PSLI 

.17ql 

.6628 

1.3n34 

.29A0 

.4br 

.26098 

0 RI, 

FSu 

.00n 

°OunO 

.nOOU 

.AUUU 

$0000 

-0000 

4 6 0 HL 
P50 

nnn 

nnnn0 
nnna0 
non00 

. fonn 
iptmn 

RV, 
F!V 

*Onno 
.villO 

.AuU 
n00B 

.00On4 
.000r) 

A 7 67 HE 
fIs 

Ag8s0 
.949n 

9.2243 
.3724 

.9677 

.4641 

4 R" 
FS 

9.59n9 
.2tS 

I.nsL6U 
.4142 

;*U395 
.1856 

2 7 43 HE 
FSO 

.83; 

.3843 

;,.5ni 1 
.3147 

1.6631 

P617 

0 RV, 

9su 

*OfolnUU 

-O0no 

Ou00011 
n.fOMJ *1_ __Tin 

to 3 7 9 in hE 
F SID 

.462S 

.669 
3.74)3 

.42AO 
1.I 2hl 

.3899 
0 R* 

p5su 
.OnnO 

.0 O 
.no0 
.00u0 

0con0 

.1)000 

' 7 2 RL 

FSO 

.nnnn 

Onn7 

.97A9 

nn12 

.-.430 

.001, 

HaR. 

FSU 

UnnL 

*.Onno 

oUUu 

.1,160 
*tUl0ci 

.00 

I 8 272 RE 

FsO 
I.OnJ9 

.663n 
2.,n8 
.83 9 

1.4762 

A7Y7 
0 R 

Fsz 
*,.00nO 

bo010 
pOO 

.prGU 
'00o 

.UDOn 

2 a 

__________________ 

3S3 RE .71166 
.0.444A 

7.n9;4 
.79115 

I . 29 

.6Syl 

C U 

p Su 

*OhO 
.OfnGoflu 

. Ouu0 *OU0OO 
.0000 .0( _______________ 

3 8 126 RE 

FSU 

.6119 

.A2A 

2.0240 
.14 9 

k.iB3. 
.4294 

a R 

fSO 
sOninu 
sOnno 

*fltJb0 
.00 

-000I 
.0000 

'4 8 0 HF 

FSU 

nnon 

.00(lr 

iinnn 

o*l1 

.fln0 

iti,o1in 

0 H% 

f1SO 

.0000 

*001 

.*IUIJ 

n000 

-0000 

.000 



M. E.s.tL kATUS OF ubbFkUEU 1r VEIIE
 

I J NO 11-27 27-.nC iB-4nn NO h8-77 27-4L)U Iu-q(Iu 

332 E .3394 i. l4s I1.1N0 0 kOa orU .0o01 .OCi 

P u .947n I .( 2f. I2.0c3A Fsu unnO .n(t.0 *(0O 

d I I hL .W797F-5.76 .4 369 - . .do0n .nuu .o0u0 

F p 1.3754 .9753 .9638 FSu .0OnO .0J0U .oOUn 

3 1 32 HE .3329 2.1237 1.79&2 & R, .(,On 0000 .6000 
FP5U 2.0467 .57AS .6539 sU .f00nO OtioJ *0otuo 

4.~ I 0 HE 
FSV 

.0(20 

.narn 
.4)4 

. Ofltl 
.110*ri ni 

.120(10 

Ft..d 

rsvL 
.0(00 

.0nno 
.f J 
.nU.puf 

006n 

_ 

____ 

_________________ 

I 2 270 HE .322n i .2A7 1. 1a77 0 Ha .OOnO .0 U .00120 

FSi) .72nh .HA73 a7l44 FSU .OonO .flodiO .00ul 

2 2 7 HE 3.45 .i'u4 *t4;0 f~ .untO ..000 -. 000u 
FS) .724 .5449 .1491 FSD .OInO .nOGU 400 

3 2 165 k .1099 .7713 .t.S 0 ko. CinriO .0auO aOuf 

FbI) 1.6I13n .41;n4 .'I28H 150 .rI.W noou .000(i 

Al 4 2 n .0an a nnn *n ZTW 0 H,, Dnnl0 .nuO .44u(00 
so .nnn .rnnf .0owm pSo .UfnO * nuuO * 1000) 

0O 
1 3 215 HE .3752 0.2991 1.691 LcO R. 2.621H .2748 .830q 

FSU .71n19 1.0111 js.110 FSU .4748 .1796 .- 1641 

2 3 1s HE 4*461 2 48 I. In 67 HRn 4.3A1 .Iq9q 1.22(2 
FSU .297n .4s# 

2 
.2119r. .3o42 q)44 .28E1 

3 3 198 kL ,1732 .7Rm3 .1,01 54 Hw A.1ss .7295 1.7661 

PSI) 3.i5r .393 .3966 PSU .4693 .484l -4019 

'4 3 0 HL noon OPO .9)ill ( R., CiojnO .n()U -000 

FpsO .0,100 .""no0 .nnon ES .0000 no"O 4,0t~r 

I 4 121 hI .32nb .7A67 .7643 14 lK I.2AS .1882 .48446 

S0 .Aak7 2.29A9 1.1764 Su .9771 .49S3 .4387 

2 '4 410 He *47'A 1.9499 I.rqh; 31 Hn 2.42q3 .1696 .77t2) 

FS) .4082 .291b .291n 1D ,T 4 49 .4s76 .6543 

3 '4 M2 HE . 733r .6617 k .66",m G H., .DoAO .0000 010 
pSO .79n9 .2916 .AS17 FSU onnil .nJO00 0000 

4 q fl HE .nonn .OM 10 *ouu KUfl OnnO nrlOL .&tOOO0 U____ -

Fsu .10(n n *n. qW) .ftlh( F Su .U,10n (OuUO .1,060________ 

I S 63 HE .,?S8 oSlA8 .472n 28 R '4.'1 3A 1 .2738 1.6399 
PSIU I.291 *49'I .4721 Ibu .397 .4098 .3d33 



7 S AI kF-
FU 

.43a7 
SO31 

1 .5774 

'h. I 
I .7E7, 

.467n 
U taA 

F5OO 
U0(5 .nilU 

. 110i 
.01)00 
*uOnt) 

3 S 74 Lt 

Fsu 
1284 

.r77 

1. 11964 

.2?mn 
.IlH 

.7lts 
U RIv 

FSu 
.01) 
.onnt 

00 no o 
nOut) 

.00]00 
sU01,10 

4 to Nt 

P U 

*.0101 nrflriO 

.n0on noA ,' 
. Dln 

.01. n 

0 KI 

I SiU 
.n0f1it, 

. UfinO 
.tIJU 
. fli).u 

*i,('f41 

*(ICut) 

I 6 S6 nE 

FSU 

.18qs 

7f*r 

.7175 

.39s1 

r577A 

. 6t; 

29 to" 

FSU 

S.ojj 

. IQQS 

'4--
9 

*3.195 

7.*5853 

*1 61 

2 6 63 hLt 

F 

.4697 

4 ,,) 

1 . 619 

FS.37n7 
1.161 4 

*2924 

0 No. 
FU 

ono 

.011C.0 . .. 

louGt) 
111,L .. .. t1ot)0 

3 6 N9 NE 

FIb 

.4(27 

.637 

.*4p75___ 

.3hnmd 

l.ii 74-
.. 'b34 

U H,. 

IsU 

*.00 

-Can, 

0100od0 
.nOUu 

*L.0(1 
.1000 

£4 &. 11 he 
F SU 

tIhfl 
* fll 

.41(5411 
* 04otto 

. $flni 
* 

tkn 
I.HIISo 

.onnu( 
* C~nt. 

sol.nu0 
* fl)O 

*00if 
*ui ; 

1 7 67 ,cL 
Fb,) 

.46HA 

.9792 

Ii.I$92 
.3476 

.9294 

.S7qI4I)T2iS 

ii Hi, 6.58r0 
3-

.72kb 
*. 

i -4 
6 

tt 
- .1826 7 

2 7 43 hL 

Es0 

.8734 

.179 1 

P.6262 

.3113 

747i;11 7U 

.*541 

k" 

FsU 

-.000 

*onon 

C.0U0 

AdIUU 

*UO, 

'U0O00 

, 
CA)'Ut 

3 7 1In hE .0f.i_ 
.65211 .9/71 

1.219t; 
* 

U Roo 
FbSI) 

.IUflfO 

.0O21U 
.11300 
.flotU 

f (__OO 
.10fill 

to 4 7 2 N. 
FbIO 

021(111 
Cing 

1 f,4.1 
I 

.5814 
.001 £4 

0 x 
FSU 

.00nb 

.OnnO 
.nUulj 

O.1o 
oc 

__ _ __0___ 

1 8 272 kE 
FSU 

In44 
.66139 

.9- 2.43q 
.8497 

I sis 
A83o 

0 No, 
FU-

- Oon 

*000 
.* 
.lF5UU 

.b0loon 

.000 0 

2 a) 153 HL1 

FbL 

8B60 
.644 

7.2B4 

* 79n 
9 

1.4U17 

.AS92 

II KA 

FSU 

.1.10 

.0000O 
.flnloU 

.rouu,nU*OcoO 

.6000 

3 a 126 RE. 

FSI) 

.549r 

.6794 

7.1745 

'4l1 

3.2706 

.4236 

0 ktd 
FS6 . Onno 

.00i0cnOooti000( 

.nuUU *f 000 

4 8 a iL 
Fs 

annfl 

*nn 
s,0.11021 

.nnnorl 
.. 

*lfn~r 

0 n 
SIFbU 

.0At. 

0NnO 
.0(50(r. 

.030U 
. 1 )(1 

.UOod.131000 



Main £.h.L NATIUS OF 0dhFRVIE) TO) VEFiE
 

I 0 No 1R-87 77-4Ail I -'4r NO I-27 27-40U T.-' 
4 
0 

I I 131 IE 

FS0 

.144 

.944J 
1 .4793 

I 70414 
1 .3z3 

L..IU47 
cl kw.. 

P. 

.OflO 
VOnU 

. nt;00 

.nJuU 
.o00 

LIULJ 

2 |II HNE: 
FsU 

.4866 
I. 1,1h 

- .67A4S 

,p__.79 

i ; '48,47 
.4682 

. 

FbIU 

1 
.0n)1 

U0Qgn 

.061.10 

LI*oOun 
.11000 

3 

'4 

t 

i 

12 iE 
IsO 

In.ct. 
4 1 n 

.13,A 

2.n*3 

q~ 
*nlnk 

7. 1417 

.5715 

.oj &O;r 
.ninn 

I . 42fl 

SV47n 

• 
.non _6000F 

13 

.1 

Kti 

Fbu 

ki 
SO 

. 

.00 
.Unn0 

nOn,too 
.0mn 

.niuU 

. 11001 

.000. 

.-100 
. 00m) 

---- a----­
0000 00011 

1 2 270 HE 
-b) 

.3298 

.7tb 

1.3An7v 

6.81;11 

i.Ibt 

.. , 1 

u ih1 

-n 

.ooo 

u 

.no0 

. nIUO 

.uInO 

.OUcf 

2 2 7 C. 
FPsI 

2.6113 
.2216 

•.1,472 

S44 

.. 18 

*Iqy1'sU 
0 If. .0n)0 

aOnnO 

.­ 0U 

.(01,U)U 
0Jt,-

.IlooI _--__.___ 

- " 

3 2 16 . NE 

Fsu 

.1129 

I.u9 
.7913 

qll6 

.6dk 
*424n 

u hi 
Fu 

.OlnO 
O(innu 

nfluOU 
*nUU 

btsOuO 
00io 

ND 
')P 

4 2 A 
______.__________ 

1 3 21'; 

HE 

HE 
bU 

.0n100 

~0 
.IAli2 
.69AI 

{IOIlf) 
*Annn.011 

1.3.1n2 
1 nlf)3 

.0 

1. i7r A 
i.103 

0ln 

los 

H-
S)FSL 

9wi 
ISD 

*OfI 
0001111nn 

2.20 .11n2I 
.4vY7 

.MnII 
ol0 

.46t8 

O.0)0 

*69A4 
.439VA 

CO 

0 

0 
-.-. 

2 3 I5 KL 

151U 
3. 112 

.297 

.ItV97 

.qt1y 

.1423/ 

.2'10H 

7 1,, 

FS 

3.6421. 
.334 

.3613 

.4,160 
t 0 7,1 9 
( 275s­

3 3 198 K"E 

-Fto 

tin2 

1.1477 
.7488 

.3A41. 
.668n 

.39(44 
54 UK, 

PsI 
4.9C16 

.4616 
.q9UU 

.4765 
I'42&iii 

.39b.) 

4 3 11 RE 
I-,us 

.onnn 

.nol0, 
. 01011 
* r.'n10 

. jnn 

,,(I.n 
0 H., 

F!SO 
.OnO 
.00 no 

.n0I0 
* n1uUu .... 

.W90, I 
rimr_ _ _ 

I 4 121 RE 

FPu 

.3236 

.A77n 

.7 .3 
,.312I 

.74h7 

I.IsIn 

[43 K"4 

tSU 

1.1619 
.4673 

165 a 
.r769 

.q2Sri 

.4164 

2 4 

_____________ 

44 tiE 

ISI 

. 929 

.%'191 _ 

W-onif., 

.2940 _ 

1i6,'l 

.7913 
-3 

PFSI .6926 
-114 liar 
qII1 

- .6*4 
*1;869 ______________ 

3 4 121 uE 
I-u 

.744 

.7769 
.8419 

.29tli 

.4941, 

.2771 
1 Ile1 

I-SU 
.0000 
.Oilr f 

lnoUI)(JO 

.0000 *UO 

'4 4 0 HE .fnlflp - .t(IO,,(I .p~hlfl 0 "N"I .t) nri-O .fIt JIO 'u~ -JJf 

I r 61 HE. 

FSo 

.7536 

1 .7224 
.r I 
.41 

l 
irl 

.46P4 

.4832 
28 (k. 

(5u 

3.3 7 7r. 
.39,6 

.I,1 9 

.40h4 
1 l2484 

.37a1 



)1. 1, 1.bl uNt.,Uj 0444 u.ISon56.fl O.n* U . It Go 

F Su .4819 4AA6 - -. 4S77 - . (I.flC_ .ndUU .(10,311 

3 ' 74 kE 1V?7 1 1411 .n 9 
b3 0 k. *l'Inn nO00 . 01,6) 

- u .5878 .21iS .219A F1,u . U10" nJvj - uOuI) 

'4 S '1 .tc. .fl1 ':; .&l ;*' *.'(,)o' iJ i~ d }l *tlfli ,I~dIJ at;{lt. 

F" _u •.l1ir i•)inq .rc (In Siuf .eltn .4)00 *aCLI 

S., L$1 .1191 .7199 S5bpk 29 Rt, 4.3778 &.37 .OLY2 

FSU 1.0S31 .'4197 .*.t.7 FSO .1497 .r,619 .1651 

2 A 63 s. .48.4r I.6,417 1.2( s2t16 0 k0.,n J *.)UtJu *Ilsun 
FS .44b6 .321b .7929 FsU O nt; . u(IJua .uklnUf 

3 6 A9 sE r4241 I *4798 1.1737 0 ko Uhi)n .nflt.(1110 
FS q&44 .317 *2654 SL *OflnO*) 0UU O*II0 

4 6 I fE .f lf n, * 1.1 * U ln 0 ill, Onn0 t nfIUU * (JOltC 
p-S *0n r)in*,,n,2 I .- (, l~il P Su .01mb ___.n(sj _______ j 

I 7 '"7 NE . .58 1.11)B .9129 '4 R.. .2A9 .5762 ,.7632 
F O .9399 .3976 *r81h, 54- .2116 .4123 *IS-R 

2 7 43 41 .9077 7.727Y 0 R o. .00nln .noutd0 . OOU 

.a17 6; - . 3-17 .25 I ISu -. 000 . 000 . ____(I____i.____I)______f 

3 7 1 10 4t .3114 2.tling" 1./VI,. 0 R .Onn .nIt{jOO - DOJO 
C
I 

,)0" .A'97 *24 .Ab-n ?Su .0onnO . 0(JO . uOon 

4' 7 2 qE .onnn I 1i11)b *. hI IA 0 HNR U.1n1O .0)9uu . Oti~ 
FsU .nl)9 ., Iill .64 1 1 F SD bnnn CIUUD 4OUn 

i 8 272 i(L 1.M794 7.3ng1 l.,84I Kh .001, ) .N0)1 * U0Ut1 

FPSU *66V9 .8447 -687 F 50 .01i *Oouu COO.L0(1 

2 8 S13S HL R521 2.3872 4.4414 0 Ra tOrnU .V UU.0UO10 

F0 . A4141, .7914 .&5 9 FSu .00110 .140uo .0ou41 

3 a 126 iF. .C7 4A P.2flA1 I.33.d. a fH. .000 .ndOJ (1,bon 

P50 .4774 *46n8 42051 FS .n01) .00J .ijoo 

4 0 NE .if'Ifl) .101 oflt On0 0 k" .01m10 . nOU Uou0 

Iso .n'bn .onno .0011 rho .01m6u .n01U0 .410(l.)________________ 


