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2m USER'S HANDBOOK 

COVER NOTE 

New large chamber windows were installed in the 2m chamber at 

the beginning of 1970. All fiducial marks were oriented at 45° with respect 

to the beam direction (x-axis) for the convenience of automatic film 

measuring machines. 

It was then decided to measure fiducial marks on the CERN HPD's 

as a standard procedure to monitor the quality of photographs throughout 

the chamber operation. 

During the set .up of the fiducial measuring system on HPD it was 

felt that a new presentation of information concerning chamber operation 

might be appropriate. After some discussion it was decided to create a 

loose-leaf USER'S HANDBOOK which would supply all information useful and 

necessary to evaluate photos taken in the 2m chamber. 

This folder contains the first set of documents of the handbook. 

Additional information is still being prepared and will be added later. 

The people who contributed to the set up of the fiducial measuring 

system and the write-up of this handbook are: 

w. Blair, R. Messerli, s. Santiago, DD-Division 

T. Ball, M. Dykes, G. Kellner, K. Kundson, R. Mac Kenzie, 

J. Zoll, TC-Division. 

Any suggestions or criticism concerning the handbook are welcome 

and should be sent to G. Kellner - TC-Division. Requests for additional 

information (titles, etc.) should be addressed to Miss K. Gieselmann -

TC-Division. 
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COVER NOTE 

As a by-product of the fiducial measuring system we have obtained 

precise co-ordinates of the fiducial marks on film for all experiments done 

on the 2m chamber since the beginning of 1970. These precise measurements 

can then be used for the calculation of geometry titles. One should be 

carefu~ however, when one uses these titles. 

Strictly speaking, the precise measurements will be valid for the 

CERN HPD at the time of measurement only. If there are any film distortions 

introduced by the measuring machines (either '!:he CERN HPD or the machines 

used for the measurement of an experiment at the user's laboratory) those 

precise measurements are not at all useful! It is then strongly recommended 

to measure the fiducial marks on the measuring machine that is used for the 

experiment and calculate geometry titles that include enough distortion 

parameters to compensate for non-linear film distortions, optical and 

machine- dependent. 

It has been discovered that films measured on the CERN HPD2 were 

systematically distorted in a non-linear way. Since this distortion was 

extremely reproducible we were able to correct the fiducial measurements. 

Measurements of fiducial.marks (and PYTHON titles derived from 

these measurements) distributed after the date of this note are considered 

to be free from non-linear film distortions introduced by the HPD fiducial 

measuring system. It should of course still be verified whether the user's 

measuring machine does distort the films. 
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USE OF THIS MANUAL 

The 2m USER'S HANDBOOK contains detailed information on the 

2m chamber layout and operation for all experiments performed since 

March 10, 1970. Information pertaining to experiments run before this 

date has been published in several separate notes and a list of these 

documents is included in the last section. 

The handbook has been grouped into several sections for 

easier reference: 

Sections CHAMBER and OPERATION deal with technical information 

on chamber layout and various operation criteria for different liquids to 

produce good results on bubble density, contrast and stability. 

The very extensive section OPTICS gives all the optics information 

needed for reconstruction of film measurements in space. 

Section TELESCOPE describes methods and results of telescope 

measurements which are used to align camera plate and chamber windows. 

Section GEOM-TITLE provides all information relevant for any given 

experiment in condensed form. This information is contained on DATA SHEETS 

which specify all experiments run during a period with identical optics set-up 

and reference all documentation contained in the handbook which is relevant 

for these experiments. A detailed description of the measuring and analysis 

system used for fiducial measurements on the CERN HPD's is given. 
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UPDATING OF MANUAL 

Generally one will not throw away any pages contained in this manual, 

unless it is specifically requested (e.g. because some mistake has to be 

corrected). Information for chamber or optics set-up will, of course, change 

from time to time (e.g. new windows installed, new telescope measurements, ·etc.). 

This updated information will then be distributed automatically to all owners 

of the handbook and should be filed in the appropriate sections. 

The date marked in the upper left corner of a sheet indicates the 

first day of validity of the information contained on this sheet. Tb.e period 

of validity will end with the date of the updated information. 

The length of a period may vary considerably with the kind of 

information concerned, it will be typically 1-3 years for information about 

chamber windows and a few weeks for a given optics set-up. 

In order to facilitate the search for information valid for a 

given experiment, we have indicated (on the DATA SHEET) the references to 

the corresponding pages in the handbook. 
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BEAM 

camera 
window 

REFERENCE SYSTEM 

planl! 2 

(reference plane) 

plane 1 

camera plcdl! with 
cameras 1,2,3 ctnd 
te htsc o.,.s A, B, c . 

(x, y, z) - is a right-handed system arbitrarily attached to plane 2 

x-axis points along beam direction 
z-axis is perpendicular to plane 2, points towards cameras 

(X, -1, Z) - is a right-handed system attached to the camera plate with 
origin at the circumcentre of the came~a triangle 

X-axis defined through circumcentre and camera 2 
Z-axis is parallel to z-axis 
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LAYOUT OF FILM 

The film used at the chamber is 50 mm wide and the length of one 
photograph (camera advance) is 170 to 174 mm. Each photograph has a 
chamber image and a databox image as shown life size in fig. 1. The 
nominal dimensions of the data box image are shown in fig. 2. 

Each roll of film taken at the chamber is identified by a serial 
letter and a three digit roll number. Each photograph of a roll is given 
a 4 digit photo number. The roll number and photo number appear in arabic 
and binary on the film. Each decimal digit is encoded as eight bits as 
shown in table 1. A lamp lit corresponds to a 1 and a lamp unlit cor
responds to a O. 

The four decimal digits of the photo number are encoded as in table 
1 and occupy the 32 right hand bits of row 1. For example, 

00110011 

3 

11100001 

1 

01100110 

6 

10110100 

4 

Similarly the three decimal digits of the roll number are encoded as 
the 24 right hand bits of row 2. 

The thirty-eighth bit from the right of row 1 is lit to indicate a 
phototgraph taken on a second expansion. The remaining 29 bits are not 
used. 

After exposure at the chamber, the three views of a roll are deve
loped and then cut into four parts, labelled A, B, C, and D. Thus one roll 
ends up as 12 length of film. These are despatched in 4 boxes, each 
containing three views of one part, see fig. 3. 



Section 

Date 

OPTICS 

10.3.1970 

2m USER'S HANDBOOK 

T A B L E 1 

DECIMAL BINARY 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

11100001 

11010010 

00110011 

1 0 1 1 0 1 0 0 

01010101 

0 1 1 0 0 1 1 0 

10000111 

0 1 1 1 1 0 0 0 

10011001 

10101010 

Page 2 

The parity code is chosen so that there are four bits illuminated in 

the representation of each decimal digit. Thus a quick check of the 

data box is possible : there should be 16 of the 32 photo number bits 

and 12 of the 24 roll number bits illuminated on each photograph. 
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Valid from 
27.2.1976 onward 
(period 1048) 

A new data box will be used for all experiments performed during and after 1976. 
The film used at the chamber is 50m~ wide and the length of one photo (camera advan
ce) is 170 to 174 mm. Each photo has a chamber image and a data box image as showr 
life-size in fig.I. The nominal dimensions of the data box i~age are shown ir fig 2. 

On each photo the photo number and ~all number are identified by four-digit deci
mal numbers which appear in arabic and binary on the film. The view number appears 
as a single-digit decimal number also shown in a;abic and binary on the film whereas 
the expansion number appears in binary only. Each of the ten decimal digits is en
coded as 8 bits as'shown in tabli l, a lit lamp corresponding to al and an unlit 
lamp to a O. 

The four decimal d~gits of the photo number occupy the 32 right-hand bits of row 
l. For Example 

Photo 0164 is encoded as 101010lqi11oo:J010110011010110100 
0 l 6 4 

Similary the four decimal digits of the roll number are encoded as the 32 right
hand bits of row 2. The 8 left-hand bits of row 2 encode the view or camera number 
so that this is now available for measuring machines. The 8 left-hand bits of l en
code the expansion number. 

With the new system the numbering of photos and rolls can be carried out exactly 
as in the past, exept that the serial letter is replaced by the fourth decimal digit 
of the roll number. In this ~ase after development a roll will be cut into four parts 
of nominally 800 photos each, called parts A,B,C an D. Section OPTICS B062 fig. 3 
refers, but with no serial letter and a four-decimal-digit roll.number. 

However it is now possible, if desired, to increment the roll number at any de
sired photo number. For example the roll number might be incremented at photo 0800, 
so that a 550 metre roll would after development be cut into four parts with diffe~ 
rent roll numbers, thus doing away with the need to mark parts A,B,C and D. In this 
case, the first three rolls cut from a 550 metre roll would have 800 photos and the 
last apprximately 800, as at present. Alternatively the roll number might be incre
mented at photo 1600 where the film is to be analysed on machines using 300 metre 

(nominal)roll lengths, 
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5 
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6 01100.110 
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Valid from 
27.2.1976 onward 
(period 1048) 

The parity code is " single error correcting an.P double error detectirig" 

and there are fpur bits illuminated in the representation of each decimal digit. 

Thus a quick ·C~~ck of the aata oox is possible : there should be 16 of the 32 

photo· number bits and '16 o~ t~e 32 roll nurr.ber bits illuminated on each photo-

grapr, 

Similary four bits in both t~e view number and the expansion number should be 

illuminated. 
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Camera plate and objectives 

1) The camera plate carries 3 objectives and 2 precise locations for 
the alignment telescope (A and B). A third telescope location (C) 
is at the place of the former camera "exit",but it is not precisely 
fixed to the camera plate. 

Coordinates of objectives 1,2,3 and telescope locations A,B,C are 
given in a system with origin at the circumcentre of the camera 
triangle and x-axis through camera 2. 

Objective 

Telescope 

1 

2 

3 

A 

B 

c 

x(mm) 

+ 131.66 

- 318.40 

+ 131.64 

- 428.35 

- 428.41 

+ 270 

y(mm) 

+ 289.98 

0.00 

- 289.98 

+ 229.99 

- 230.01 

: 0 

+ precision 0.10 mm 

2) The objectives are of the type Schneider Symmar 5.6/180 working at 
f/32. Their focal lengths are 

Camera 1 (top) 
Camera 2 (entry) 
Camera 3 (bottom) 

f = 181.5mm 
f = 182.5mm 
f = 183.0mm 

The geometrical distance from the principal planes of the objectives 
to the reference plane (plane 2) is about 2430 mm. 

The optical axes of the objectives are perpendicular to the reference 
plane within 0.5 mrad. 

The film planes are parallel to the reference plane within 0.5 mrad. 
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Camera plate and objectives 

1) The camera plate carries 3 objectives and 2 precise locations for 
the alignment telescope (A and B). A third telescope location (C) 
is at the place of the former camera "exit",but it is not precisely 
fixed to the camera plate. 

Coordinates of objectives 1,2,3 and telescope locations A,B,C are 
given in a system with origin ut the circumcentre of the camera 
triangle and x-axis through camera 2. 

Objective 1 

2 

3 

Telescope A 

B 

c --

x(mm) y(mm) 

+ 131.66 + 289.98 

- 318.40 0.00 

+ 131.64 - 289.98 

- 428.35 + 229.99 

- 428.41 - 230.01 

+ 270 : 0 

+ precision 0.10 mm 

2) The objectives are of the type Schneider Symmar 5.6/180 working at 
f/22. Their focal lengths are 

Camera 1 (top) f = 181.5mm 
Camera 2 (entry) f = 182.5mm 
Camera 3 (bottom) f = 183.0mm 

The geometrical distance from the principal planes of the objectives 
to the reference plane (plane 2) is about 2430 mm. 

The optical axes of the objectives are perpendicular to the reference 
plane within 0.5 mrad. 

The film planes are parallel to the reference plane within 0.5 mrad. 
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Lens distortions 

Detailed measurements of lens distortions have been made by the 
"Physikalisch Technische Bundesanstalt 11 , Braunschweig (Germany) 
on the objectives used on the 2m chamber. All objectives have 
been measured for field angles up to 25° and the azimuth angles 
o0 , 60°, -- up to 300°. The results for different azimuth angles 
agree within the errors, therefore average values have been used 
for the following analysis. 

a) Measured distortions 

field angle !::.r/r (o/oo) /':,.r/r (o/oo) /':,.r/r (o/oo) error (o/oo) 
(degrees) TOP ENTRY BOTTOM 

4.88 + 0.10 + 0.10 + 0.04 0.09 
9.63 + 0.27 + 0.28 + 0.21 0.04 

14.67 + 0.53 + 0.61 + 0.50 0.03 
19.60 + 0.92 + 1.10 + 0.85 0.02 
25.22 + 1.59 + 1.87 + 1.43 0.01 

Positive /':,.r/r corresponds to displacement of image away from optic axis. 

The errors correspond to a measurement precision of 1-2µ on the film and 
are due to instabilities in the set up,non-flatness of film, angular 
deviation of optic axis, etc. 

f 
angle 

image plane 

The measurements were made at f/32 and with a demagnification m = 13.5 

b) Fit to distortions 

The lens distortions have been fitted by the following expression 
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= 

fit 

1 par. 
2 par. 
3 par. 

1 par. 
2 par. 
3 par. 

1 par. 
2 par. 
3 par. 

4 
+ a.2 tan e + 

a.l a.2 

+ 0.00720 -
+ 0.00764 - 0.00215 
+ 0.00920 - 0.02387 

+ 0.00848 -
+ 0.00907 - 0.00290 
+ 0.00953 - 0.00931 

+ 0.00651 -
+ 0.00724 - 0.00361 
+ 0.00816 - 0.01630 

6 
a.3 tan e 

tan e = r/f 

a.3 

-
-

+ 0.06628 

-
-

+ 0.01956 

,... 

-
+ 0.03872 

[;;] 
page ·2 

L:(res fL 
6 - NPAR 

228.6 
162.2 

49.7 

200.7 
27.9 
22.7 

319.8 
53.1 
14.0 

We have also fitted the 3 lenses simultaneously to the formula 

6r 
r 

with S1 and s2 common to all lenses. This fit may be useful if 
one does not want to introduce too many terms into fiducial 
reconstruction or geometry programs. The results of this fit were 

Camera S1 S2 
E(res)L 

al 13 

TOP +0.00867 
ENTRY +0.01022 - 1. 783 + 4.472 46.8 
BOTTOM +0.00784 
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~ 
valid from 8.6.1972 onwards 

(period 1021) 

Small Chamber Windows 

Each camera and telescope looks through a set of three small windows 
(glass Schott BK7). Two windows are mounted on the vacuum tank and 
are at ambient temperature and the third window is in the cold tank 
at about liquid temperature (see CHAMBER/A for more details). 

The light deflection of any single window (due to wedge angle, surface 
defects, etc.) is below 0.1 mrad. 

1) Small telescope windows : 

1.1. Light deflection : angle a in telescope readings 

horizontal vertical 
, 

telescope A + 2 seconds - 1 seconds 

telescope B + 1 seconds - 3 seconds 

positive angles indicate deflections to the right or upwards. 

1.2. Total thickness not needed, since telescope axes are parallel 
to optical axis within 0.5.mrad. 

2) Small camera windows 

2 .1. Light deflection not needed, since it is taken into account 
in the reconstruction of camera positions. 

2.2. Total thickness (at 20° C) 

Camera 1 (TOP) : 74.63 ± 0.05 mm 
Camera 2 (ENTRY) : 75 .02 ± 0.05 mm 
Camera 3(BOTTOM) : 75 .01 ± 0.05 mm 

From these values 0.03 mm should be subtracted to account for the 
contraction of the third window at chamber operating conditions. 
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Small Chamber Windows 

valid from 21.1.1971 onwards 
(period 1008) 

Each camera and telescope looks through a set of three small windows 
(glass Schott BK7). Two windows are mounted on the vacuum tank and 
are at ambient temperature and the third window is in the cold tank 
at about liquid temperature (see CHAMBER/A for more details). 

The light deflection of any single window (due to wedge angle, surface 
defects, etc.) is below 0.3 ± 0.1 mrad. In general these windows are 
mounted in such a way that the systematic deflections partly compensate 
each other. 

1) Small telescope windows : 

1.1. Light deflection : angle a in telescope readings 

horizontal vertical 

telescope A - 10 seconds - 5 seconds 

telescope B + 5 seconds + 5 seconds 

positive angles indicate deflections to the right or upwards. 

1.2. Total thickness : not needed, since telescope axes are parallel 
to optical axis within 0.5 mrad. 

2) Small camera windows 

2.1. Light deflection : not needed, since it is taken into account 
in the reconstruction of camera positions. 

2.2. Total thickness : (at 20° C) 

Camera 1 (TOP) : 74.99 ± 0.05 mm 
Camera 2 (ENTRY) :75.54 ± 0.05 mm 
Camera 3(BOTTOM) :75.59 ± 0.05 mm 

From these values 0.03 mm should be subtracted to account for the 
contraction of the third window at chamber operating conditions. 
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Small Chamber Windows 

G 
valid from 21.1.1971 onwards 

(period 1008) 

Each camera and telescope looks through a set of three small windows 
(glass Schott BK7). Two windows are mounted on the vacuum tank and 
are at ambient temperature and the third window is in the cold tank 
at about liquid temperature (see CHAMBER/A for more details). 

The light deflection of any single window (due to wedge angle, surface 
defects, etc.) is below 0.3 ± 0.1 mrad. In general these windows are 
mounted in such a way that the systematic deflections partly compensate 
each other. 

1) Small telescope windows : 

1.1. Light deflection : angle a in telescope readings 

horizontal vertical 

telescope A - 10 seconds - 5 seconds 

telescope B + 5 seconds + 5 seconds 

positive angles indicate deflections to the right or upwards. 

1.2. Total thickness : not needed, since telescope axes are parallel 
to optical axis within 0.5 mrad. 

2) Small camera windows 

2.1. Light deflection : not needed, since it is taken into account 
in the reconstruction of camera positions. 

2.2. Total thickness : (at 20° C) 

Camera 1 (TOP) : 74.99 ± 0.05 mm 
Camera 2 (EN:r'RY) :75.54 ± 0.05 mm 
Camera 3(BOTTOM) :75.59 ± 0.05 mm 

From these values 0.03 mm should be subtracted to account for the 
contraction of the third window at chamber operating conditions. 

11 

I· 
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valid from 8. 6 .1972 onwards } 

(period 1021) 

Small Chamber Windows 

Each camera and telescope looks through a set of three small windows 
(glass Schott BK7). Two windows are mounted on the vacuum tank and 
are at ambient temperature and the third window is in the cold tank 
at about liquid temperature (see CHAMBER/A for more details). 

The light deflection of any single window (due to wedge angle, surface 
defects, etc.) is below 0.1 mrad. 

1) Small telescope windows : 

1.1. Light deflection : angle a in telescope readings 

horizontal vertical 

telescope A + 2 seconds - 1 seconds 

telescope B +l seconds - 3 seconds 

positive angles indicate deflections to the right or upwards. 

1.2. Total thickness not needed, since telescope axes are parallel 
to optical axis within 0.5.mrad. 

2) Small camera windows 

2.1. Light deflection 

2.2. Total thickness 

Camera 1 (TOP) : 
Camera 2 (ENTRY) 
Camera 3(BOTTOM) 

From these values 0.03 

not needed, since it is taken into account 
in the reconstruction of camera positio~s. 

(at 20° C) 

74.63 ± 0.05 mm 
:75 .02 ± 0.05 mm 
: 75 .Ol ± 0.05 mm 

mm should be subtracted to account for the 
contraction of the third window at chamber operating conditions. 
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(period 1045) 

Large Chamber Windows 

1) Camera Window (Window No. 2) 

This window, unlike its predecessor, is made of borosilicate crown glass 
Schott BK7. It is the old pre-1970 window ground down and re-etched 
with fiducials. Due to a chip in camera window No. 4 it was necessary 
to replace it with this new glass. See CERN report D.PH.H/200 75-1 
(July 17, 1975) for further details as to how and why the window was 
changed. 

Dimensions length 
width 
thickness 

Density (g/cm3) 
Refractive index (4450 fi) 

2170.l mm 
771.3 mm 
169.5 ± O.lmm 

2.51 
1.5258 

all values at 200 C 

The window is slightly prestressed in order to increase its 1™aChanical 
strength. Internal stresses, lack of surface flatness and non-uniform 
refractive index deflect light rays passing through the window. The in
tegral effect of all these defects is smaller than 0.02± 0.01 mrad for 
any light ray passing through the free area of the window, the angle of 
incidence being less than 300 from the normal. 

This is the upper limit of random light deflections. The two window 
surfaces are parallel within errors, therefore no systematic light 
deflection has to be taken into account. 

The fiducial marks etched on this window are described in section 
OPTICS/D 002A, page 1. 

2) Flash Window (Window No. 3) 

This window is made of borosilicate crown glass Schott BK7 
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Dimensions length 
width 
thickness 

Density (g/cm3 ) 
Refractive index (4450 R) 

page 2 

2171.5 mm 
772.0 ~ 
166.60 - 0.02 mm 

2.51 
1. 5258 

All values at 20° C 

The fiducial marks etched on this window are described in section 
OPTICS/D 002, page 2. 
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Large Chamber Windows 

1) Camera Window (Window No. 4) 

This window is made of borosilicate crown glass Schott K50. 
It is of slightly different composition and has improved properties 
compared with Schott BK7. 

Dimensions : length 
width 
thickness 
3 

Density (g/cm ) 
Refractive index (4450 R) 

mm 2170.1 
771.3 
170.50 

mm 

2.62 
1. 5324 

± 0.04 mm 

0 
all values at 20 c 

The window is slightly prestressed in order to increase its 
mechanical strength. Internal stresses, lack of surface flatness 
and non-uniform refractive index deflect light rays passing through 
the window. The integral effect of all these defects is smaller 
than 0.02 ! 0.01 mrad for any light ray passing through the free 
area of the window, the angle of incidence being less than 30°from 
the normal. 

This is the upper limit of random light deflections. The two 
window surfaces are parallel within errors, therefore no systematic 
light deflection has to be taken into account. 

The fiducial marks etched on this window are described in section 
OPTICS/D 002, page 1. 

2) Flash Window (Window No. 3) 

This window is made of borosilicate crown glass Schott BK7. 
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Dimensions length 2171.5 mm 
width 772.0 $m 
thickness 166.60 - 0.02 mm 

Density (g/cm3 ) 2.51 
Refractive index (4450 R) 1. 5258 

All values at 20° C 

The fiducial marks etched on this window are described in section 
OPTICS/D 002, page 2. 
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Chamber Windows 

(Miscellaneous Data) 

l) Refractive Index of Glass 

Precise data at cryogenic temperatures are not available. When 
glass is cooled the refractive index decreases until a minimum is 
reached, which is at about 200° K for borosilicate crown glass. 
The refractive index then rises again and, at 77° K, is almost 
equal to the value at room temperature. (For further reference see 
F.A. Melby, Journal of the Optical Society of America, 39, (1949), 
600). -

It is therefore suggested that one may use the room temperature values 
~t chamber operating conditions: 

n = 
n = 

l. 5324 
l. 5258 

+ 
+ 

0.0003 
0.0003 

2) Thermal Contraction of Glass 

for K 50 
for BK 7 

(But see paragraph 3) 

The integral thermal contraction of borosilicate crown glass 
(K50 and BK7) when cooled from room temperature to chamber operating 
conditions (26° K for H2 , 31° K for D2 ) : 

L (293° K) - L (-30° K) 
L (293° K) = (l.28 :!: 0.04) 

-3 
"' 10 

3) Correction to refractive index of K50 glass at low temperatures 

When fitting in Python (CERN's geometry title producing program), it 
was noticed that by using the quoted value of index of refraction for 
K50 glass the plane 3 fiducials were systematically shifted by nearly 
a millimeter toward the cameras. By increasing the refractive index 
value from 1.5324 to 1.5375 it was found that these fiducials were 
reconstructed in their expected plane. It is therefore possible that 
the quoted value of refractive index is wrong and that one is better 
off using the 1.5375 value if one believes in the accuracy of the other 
chamber parameters - like depth of chamber, etc. No such problem has 
been observed with the BK7.glass so one may safely continue to use the 
value quoted in paragraph 1 above. 
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Fiducial Marks 

Fiducial marks are etched on three different window faces : the outer 
face of the camera window (plane 1), the inner face of the camera window 
(plane 2, in contact with liquid), and the inner face of the flash 
window (plane 3, in contact with liquid). See OPTICS /A 001 for reference. 

All crosses are etched with hydrofluoric acid which has the advantage 
of not reducing the mechanical strength of the glass as do scratches 
and sharp holes in the surface. Each cross is composed of many circular 
holes, but individual holes are normally not resolved by the camera 
objectives at f/32, thus giving continuous lines. 

Holes etched into glass BK7 are shallow and smooth and have a light 
scattering characteristic similar to that of bubbles (that means, 
light is scattered from a small region only). Holes etched into glass 
K50 look like small craters with many irregularities, therefore light 
is scattered more uniformly from the whole region. 

The arms of all fiducial crosses form angles of about 45° with respect 
to the reference coordinate system. This should facilitate measurements 
by automatic measuring devices. Crosses on the 3 planes are different 
in shape to make their identification on the pictures easier. 

Each fiducial mark is labelled with a 2-digit number, which can be 
used directly for standard labelling conventions of measuring machines 
and reconstruction programs. 
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Fiducial Marks 

(Coordinates and Size) 

1) Camera Window (Window No. 2) 

B 
page 1 

Valid from 28.6.1975 onwards 
(period 1045) 

Fiducial Mark :x: (mm) y (mm) 

Plane 1 11 -360.49 229.9"1 

12 -361.14 -229.86 
13 -0.37 0.52 
14 334.41 -0.49 
15 559.46 194.43 
16 559.58 -194.64 

alignment ) 18 -360.85 300.23 
crosses ) 19 559.09 299.85 

Plane 2 21 -650.44 0.35 
22 -525.27 195.30 
23 -524. 75 -195.35 
24 -360.02 0.45 
25 -169.65 145.33 
26 -169.68 -195.35 
27 -20.51 0.53 
28 150.32 145.28 
29 150.35 -195.08 
30 434. 72 194.83 
31 435~31 -144.86 
32 560.01 0.27 
33 684.71 144 .73 
34 685.34 -144.87 
35 774 .50 -'0 .. 41 

alignment ) 38 -360.20 300.00 
crosses ) 39 559.74 299 .74 

For details on how these coordinates were obtained see CERN report 
D.PH.II/200 75-1 (July 17,1975). The values quoted here are in the 
sarue reference system as the one used on the previous window, thus 
facilitating comparisons between the two sets. -

All values measured at 22° ± 2° C; error ± 0.030mm. 
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2) Flash Window (window No. 3) 

Fiducial Mark 

Plane 3 41 
42 
43 
44 
45 
46 
47 
48 
49 

~ 
page 2 

x (mm) y (mm) 

0.000 0.000 
290.195 230.056 
290.128 - 229.983 
639.994 0.002 
985.130 195.017 
985.095 0.000 
985.120 - 229.959 

1320.019 229.967 
1319.942 - 230.034 

All coordinates are given in a system with arbitrary origin at 
fiducial mark No. 41. 

All values measured at 20° ± 3° C ; error ± 0.050 mm. 

3) Size of Fiducial Marks (nominal value in mm) 

- Shape of crosses small large 
as seen from cameras crosses crosses· 

Plane 1 x 21.0 x 13.5 --

Plane 2 

* 
16.5 x 16.5 --

Plane 3 25.5 x 16.5 42.0 x 27.4 
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Fiducial marks 

Camera 1 : (Top} (as seen from cameras) 

x 
.)\_ 42 

45 
'22 x 

'25 x 28 

"' • ... 

"' x 41 )(_ 44 '46 

"-, 21 x 24 27 
>x,3 ' 14 

X43 X47 x )( 23 '26 '29 

)(_ 48 

x 30 xl5 

'32 

' 31 
'49 

><'16 

I D 002 Al 

page 4 

Valid from 28.6.1975 onwards 
(period 1045) 

L 
-4 ... --w -

x 33 
tJ 
....J 

'35 I 
'34 , I 
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Fiducial marks 

Camera 2 (Entry) (as seen from cameras) 

x 
" 22 X:, 42 

" 25 
'""45 

x 28 ' 

• • ~ -
,.;: 

"21 )(_ 41 x 24 44x. x x 13 
'x 46 

27 

" 23 )\43 " 26 "29 '.'>\ 47 x >< 12 

,/ 14 

x 30 x.48 

G 
page 5 

Valid from 28.6.1975 onwards 
(period 1045) 

L 
,,, 
~ -x 15 N 

x 33 

t:J 
~ 

x 32 x 35 

I 
"" 31 x 34 

' I 
x_49 

" 16 
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Camera 3 (Bottom) 

x ' 22 

><_42 x 25 

)\ 21 x24 en x • x ~ -· 27 " x 41 

26 
"23 " .x' 12 '>\,43 

x 

2m USER'S HANDBOOK 

Fiducial marks 

(as seen from cameras) 

'15 
'30 

x 28 x 48 
'><. 45 

13 . 14 
"32 

x44 'x 46 

'31 

" 29 ,)(16 

"47 x49 

B 
page 6 

Valid from 28.6.1975 onwards 
(period 1045) 

" 33 L 
'35 

" 34 

, 

w ---w 

CJ 
-' 

I 
I 
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·riducia1·Marks 

(Coordinates and Size) 

1) Camera Window (Window No. 4) 

Fiducial Mark 

Plane 1 11 
12 
13 
14 
15 
16 

alignment ) 18 
crosses ) 19 

Plane 2 21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

alignment ) 38 
crosse$ ) 39 

B 
page 1 

x (mm) y (mm) 

- 359.776 230.183 
- 359.677 - 229.867 

0.283 0.297 
335.330 0.493 
560.240 195.602 
560.399 - 194.392 

- 359.853 300.020 
560.077 300.418 

- 649.960 0.109 
- 524.966 195.092 
- 525.051 - 194.921 
- 359.970 0.063 
- 169.985 144.981 
- 170.091 - 195.009 

0.000 0.000 
149.998 145.023 
149.976 - 194.974 
435.024 194.985 
434.972 - 144.985 
559.970 0.021 
684.968 144.964 
684.959 - 144.973 
774.963 o.ooo 

- 359.863 299.996 
560.040 299.968 

All coordinates are given in a system with arbitrary origin at fiducial 
mark No. 27. 

0 + 0 All values measured at 22 - 2 C; error + 0.050 mm 
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2) Flash Window (window No. 3) 

Fiducial Mark. 

Plane 3 41 
42 
43 
44 
45 
46 
47 
48 
49 

page 2 

x (mm) y (mm) 

0.000 o.ooo 
290.195 230.056 
290.128 - 229.983 
639.994 0.002 
985.130 195.017 
985.095 0.000 
985.120 - 229.959 

1320.019 229.967 
1319.942 - 230.034 

All coordinates are given in a system with arbitrary origin at 
fiducial mark No. 41. 

All values measured at 20° ! 3° C ; error ± 0.050 mm. 

3) Size of Fiducial Marks (nominal value in mm) 

- . Shape of crosses small large 
as seen·from cameras crosses crosses 

Plane 1 )< 21.0 x 13.5 --

Plane 2 x 16.5 x 16.5 28.5 x 28.5 

Plane 3 x 25.5 x 16.5 42.0 x 27.4 
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Fiducial marks 

(position on fiducial planes) 

~ 
page 3 

Plane 1 : (front face of camera window (facing cameras) 

• 

Plane 2 

• 

Plane 3 

• 

data box 
fid.ucials 

x 

x 

,, 13 ,, 14 

,, 12 

(back face of camera window (in contact with 

+3S 

x x 22 x 30 

X25 x 28 

x 21 x 24 K 27 

x 31 

x 23 x 26 x 29 

x 

+19 

1' 15 

,, 16 

liquid) 

+39 

x 33 

x 32 

x 34 

(front face of flash window (in contact with liquid) 

x 
'X 42 >< 48 

'X 45 

>< 41 " 44 >< 46 

'X 43 'X 4 7 " 49 

x 

x 35 
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Fiducial marks B 
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(as seen from cameras) 

Camera 1 : (Top) 

x 
L 

... ---'><- 42 .... 45 x. 48 -X22 x 
X30 X' 15 

X25 x 28 
X33 "' • 

Cl 
.... -· 

....,, m x. 41 x. 44 )(46 

I 
x 21 x 24 x27 

x14 x 32 X35 ><13 

'><- 43 X47 x 31 X. 49 
X34 I x x 23 X26 X29 

><16 
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Fiducial marks 
B 

page 5 
(as seen from cameras) 

Camera 2 : (Entry) 

x L 
,,, 
::J -x 22 x_42 x 30 x.48 xl5 II.> 

'45 
x 25 X 28 X, x33 -

• Cl • .. - ...... 
tD X21 "41 x 24 44x. XX' 13 "46 x14 x 32 X35 

I 27 

X31 X34 , I x 23 X43 x26 x2s x_ 47 "49 ><16 x ><12 
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Camera 3 : (Bottom) 

x x22 

en x 21 ~ 

tD )<_ 41 

X23 

x 

x24 

.xl2 
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Fiducial marks 

(as seen from cameras) 

><_42 x 25 X28 
'><. 45 

><13 / 14 
x 

27 
x.44 ><46 

x2s x29 
x43 x47 

B 
page 6 

,< 15 

• 
w 

x 30 ---
)<_ 48 x 33 w 

x 32 X35 c::i _, 

I 
X31 x 34 

• 
,xl6 

I x.. 49 
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(period 1045) 

1) Depth of Chamber 

The depth of the cold and filled chamber cannot be measured directly. 
It has to be calculated from measurements of the chamber body and 
the glass windows at ambient temperature, taking into account 
thermal contraction of steel and glass and also the crushing of the 
indium pads. The latter can only be measured after complete 
dismantling of the chamber. The best possible estimate at present 
is 1.6 mm total thickness of indium, but one does not know how the 
chamber depth varies in time during several months of operation. 

The chamber depth can be calculated from the following values 
(more details are given in CHAMBER I A) 

Flash 
side 

1 

inflatable gaskets 

b 

dimensions A = a + 
D = d + 
E = e + 
F = c+c' 

contraction: glass 
steel 

a 

A 

b + b' 
.d I (169.5,166.6) 
e' (15.5, 18.3)· 
-e-e' 

1.28 x 10=; ~ 
2. 96 x 10 ~ 

880.0 + = 
336 .1 + = -+ 

.--."'!"!' 33,9 -
= 1.6 

b.' 

0.21 
0.14 
0.15 

Camera 
side 

mm (steel) 
mm (glass) 
mm (steel) 
mm (crushed 

indium) 

All values at 20° c 
total contraction from 

0 0 
20 C to about 30 K 

The best values for the chamber depth are at present 

1 = 508.5 ! 0.3 mm (at 20° C) 
1 = 506.4 ! 0.3 mm (at - 30° K) 

The inner ~aces of the two large windows are parallel to each other 
within 0.2- 0.1 mrad. The deformation of the window by the chamber 
pressure is neglig~bly small. In the most unfavourable case the sagitta 
is 25 µ at 6 kg/cm pressure difference across the window. 
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Chamber 

2) Hydrogen 

Data on the absolute refractive index of liquid hydrogen as a 
function of temperature are given by A.V. Belonogov and V.M. Gorbunkov, 
Pribory i teknika eksperimenta, !' ( 1965), 188 and Cryogenics, 1 

Dec. 1965, 315. Unfortunately the pressures are not given explicitely. 
The measurements were probably made at the vapour pressure correspondini 
to the given temperatures. 

For parahydrogen at T = 26° K (p = 4 kg/cm3) and A = 4450 ~ 
they given = 1.1010 ± 0.0003. 

3 One can convert this value to p = 2 kg/cm absolute (pressure of 
expanded liquid) by using the Lorentz-Lorenz formula to get 

n = 1.1005 ! 0.0003 (T = 26° K, A = 4450 ~) 

3) Deuterium 

From density measurements at DESY and Berkeley (un~ublished) the 
refractive index can be .calculated for p = 3 kg/cm (pressure of 
expanded liquid) 

n = l.1110 + (T = 31° K, A = 4450 ~ ) 



Section 

Date 

OPTICS 

10.3.1970 

1) Depth of Chamber 

2m USER'S HANDBOOK 

Chamber 

The depth of the cold and filled chamber cannot be measured directly. 
It has to be calculated from measurements of the chamber body and 
the glass windows at ambient temperature, taking into account 
thermal contraction of steel and glass and also the crushing of the 
indium pads. The latter can only be measured after complete 
dismantling of the chamber. The best possible estimate at present 
is 1.6 mm total thickness of indium, but one does not know how the 
chamber depth varies in time during several months of operation. 

The chamber depth can be calculated from the following values 
(more de(:i-:' are given in CHAMBER I A) /~ c' 

dimensions A 
D 
E 
F 

= 
= 
= 
= 

1 

inflatable gaskets 

A 

a + b + b' 
d + d' (170.5,166.6) 
e + e I (15.5, 18.3) 
c+c' -e-e' 

880.0 + 0.21 = mm 
337.1 + 0.07 = - mm + 

= 33.8 - 0.15 mm 
= 1.6 mm 

All values at 20° c 

(steel) 
(glass) 
(steel) 
(crushed 

indium) 

contraction: glass 
steel 

1. 28 x 10 =~ ~ total contraction from 
2. 96 x 10 ~ 0 0 

20 C to about 30 K 

The best values for the chamber depth are at present 

1 = 507.5 ! 0.3 mm (at 20° C) 
1 = 505.4 ! 0.3 mm (at - 30° K) 

The inner ~aces of the two large windows are parallel to each other 
within 0.2- 0.1 mrad. The deformation of the window by the chamber 
pressure is neglig~bly small. In the most unfavourable case the sagitta 
is 25 µ at 6 kg/cm pressure difference across the window. 



Section 

Date 

2) Hydrogen 

OPTICS 

10.3.1970 

2m USER'S HANDBOOK 

page 2 
Cha.rilber 

Data on the absolute refractive index of liquid hydrogen as a 
function of temperature are given by A.V. Belonogov and V.M. Gorbunkov, 
Pribory i teknika eksperimenta, ~' (1965), 188 and Cryogenics, 
Dec. 1965, 315. Unfortunately the pressures are not given explicitely. 
The measurements were probably made at the vapour pressure corresponding 
to the given temperatures. 

For parahydrogen at T = 26° K (p = 4 kg/cm3 ) and A = 4450 ~ 
ther give n = 1.1010 ± 0.0003. 

3 
One can convert this value to p = 2 kg/cm absolute (pressure of 
expanded liquid) by using the Lorentz-Lorenz formula to get 

+ n = 1.1005 - 0.0003 (T = 26° K, A = 4450 ~) 

3) Deuterium 

From density measurements at DESY and Berkeley (un~ublished) the 
refractive index can be calculated for p = 3 kg/cm (pressure of 
expanded liquid) 

n = 1.1110 + (T = 31° K, A = 4450 ~ ) 
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Please replace the following pages in your copy of the "2m USER'S 
HANDBOOK" 

a) section TELESCOPE, AOOl 

b) section TELESCOPE, BOOl - B019 

Various tests were made with the telescope that is used for alignment 
of chamber windows. It was realized that the scale of the device was 
calibrated to indicate the tilt angle ~ of the normal of the reflect~ 
ing surface if measured with autocollimation (telescope focussed at 
infinity). The method of autoreflection is used, however, to determine 
the alignment of the telescope axis (see section TELESCOPE). In this 
case the telescope reading just indicates ~/2. Consequently, the angles 
~ quoted on the sheets for telescope readings were just half the true 
values and the corrections for the coordinates of the telescope fidu
cial marks were too small. 

We have studied the implications on track reconstruction by comparing 
individual tracks. A sample of 1000 events (all multiplicities) has 
been passed through THRESH with two geometry titles obtained with wrong 
and correct telescope values. The differences of 1/9,A,~ for individual 
tracks were plotted for different intervals of momentum. 

l!Q. difference could be seen. The mean values and RMS deviations for 
4650 tracks are 

-0.000000 ± 0.000004 

-0.000001 ± 0.000019 

0.000002 z 0.000048 

This is not surprising because the small translation of the windows, 
introduced by the wrong telescope readings, is compensated in PYTHON 
in the reconstruction of camera positions. 
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Telescope measurements 

The position of the flash window and the camera plate relative 
to the reference system based on the camera window (z = 0 for the plane 
in contact with liquid) must be determined for the filled and col~ 
chamber. This is done with an alignment telescope looking at the pairs 
of fiducial marks 11/42 and 12/43 (plane l/plane 3). 

The telescope can be mounted on the camera plate on two precision 
V-bearings. The optical axes are then perpendicular to the film planes 
and parallel to the optical axes of the cameras within 0.5 mrad. A precise 
measurement of the angle that the optical axis of the telescope makes 
with the normal to either plane 1 or plane 2 (reference plane) can then 
be done in the following way: a cross hair in front of the first teles
cope lens is illillninated and the telescope focussed to twice the distance 
from the plane (4700 mm and 4900 mm, respectively). The reflected image 
of the cross hair is seen and its displacement from the telescope axis 
can be measured, yielding an angular precision of 0.1 mrad. The angle ~ 
quoted ·in the telescope readings (section TELESCOPE/B ••• ) is the true 
angle as quoted in the formulae and drawings. 

The same procedure can also be used to chec~ the parallelism of 
the flash window with respect to the reference plane by focussing at 
twice the distance to the flash window, but it is rather difficult to 
see the reflected image of the cross hair. 

The x- and y- positions of the fiducial marks relative to the 
telescope axis can be measured by means of glass blocks with parallel 
surfaces in front of the alignment telescope. An inclination of the glass 
block relative to the telescope axis displaces the line of sight paral
lel to the optical axis. This displacement can be measured to ± 0.05mm 
in a coordinate systen with axes parallel to the reference coordinate 
system within 0.5 mrad. The methods are illustrated in fig. 1. 

These telescope readings have to be corrected for the effects of 
non-parallel planes for the various windows, as shown in Fig. 2. The in
tegral deviation rl. is taken for the combined deflection of the light ray 
through the set of small telescope windows. Wedge angles fx (horizontal) 
and Ey (vertical) are taken into account for the large camera window. 

The formulae used for the calculation of these corrections are 
listed below. 



Section 

Date 

TELESCOPE 

16.10.1972 

2m USER'S HANDBOOK 

Correc~ions for plane 1 (fiducial marks 11 and 12) 
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x (11) = x (ll) - a. tan (a + S - E ) - b. tan (S - E ) ~ 
COS (a + S - € ) X X 

x 

~ x (11) - a.a - (a+ b) .s + (a+ b). E 
x 

x ( 11) + /:,.x ( 11) 

y (11) 

/:,.x (11) = - a.a - (a + b) .s + (a + b). E 
x 

~ y (11) - a.a' - (a+ b) .S' + (a+ b). E 
y 

/:,.y (11) = - a.a' - (a + b). S' + (a + b). E 
y 

Corrections for plane 3 (fiducial marks 42 and 43) 

- x (42) 
x (42) = - a. tan (a + s - E ) - b. 

cos (a + S - E ) x 
x 

- c. tan y - d. 

y(ll) + /:,.y(ll) 

tan (S - E ) 
x 

tan 0 

-

~ x (42) - a.a - (a + b + s_+ ~) .s + (a + b + ~G+ ~J£x 
nG nH 

= x (42) + /:,.x (42) 

/:,.x (42) = /:,.x (11) -( ~G + =J . S + (~G 
y (42) ~ y ( 42) - a.a' - (a+ b + c + ~J • s I + 

nG 

y (42) ~ /:,.y (42) 

1:,.y (42) = /:,.y (11) - . S' + 

+ =H) • E 

(a+ b + 

E 
y 

x 

c + ~J • E 

nG 
y 

nG refractive index of glass 

nH refractive index of liquid 
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Valid from 28.6.1975 onwards 
(period 1045) 

Ax)O correction consists of a shift towards the right 
Lly >O correction consists of a shift upwards 

Angles .d. and ~ are given as seen from telescope positions A 
or B (opposite to sign of telescope reading). They can directly be in
serted into the formulae without change of sign. 

From measurements of the angles ~ at planes 1 and 2 one can 
determine the wedge angles £ . Since these angles are very small they 
have been averaged over many independent readings to compensate for -
random measurement errors. 

The following values are used for calculations 

a = 200 mm 
b = 2050 mm 
c = 169.3 mm (OPTICS/ C 002A) 
d = 506.4 mm (OPTICS/ E OOlA) 
na = 1.53 mm (OPTICS/ C 003) 
nH = 1.10 or 1.11 (OPTICS/ E 001) 
Cl(. Cl<' = l ~·~ = (TELESCOPE /B ) 

= x, y 
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Fig. 1 : TELESCOPE MEASUREMENTS 

a) measurement of angles 

light 
sourcti 

cross 
hair ~ 

- d-=::....;;. ____ _. 

(I -- -
telescope 

reflecting 
surface 

page 4 

Telescope is focussed at 2 d, distance of reflection from telescope axis 
gives 2e 

b) measurement of displacements 

telescop.e 

c) fiducial marks as seen by telescope 

-- ;<~--· ---1 1'2.!3 

yi2 
J. 

telescope 
A or B 
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correction consists of a shift towards the right 
correction consists of a shift upwards 

page 3 

Angles d.. andr are given as seen from telescope positioils A 
or B (opposite to sign of telescope reading). They can directly be in
serted into the formulae without change of sign. 

From measurements of the angles ~ at planes 1 and 2 one can 
determine the wedge angles f . Since these angles are very small they 
have been averaged over many independent readings to compensate for -
random measurement errors. 

The following values are used for calculations 

a = 200 mm 
b = 2050 mm 
c = 170.3 mm (OPTICS/ C 002) 
d = 505.4 mm (OPTICS/ E 001) 
nG = 1.53 mm (OPTICS/ C 003) 
nH = 1.10 or 1.11 (OPTICS/ E 001) 

c(, "'' 
= 

J ~·~ = (TELESCOPE /B ) 
= x, y 
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Fig. 1 : TELESCOPE MEASUREMENTS 

a) measurement of angles 

light 
sourctl 

cross 
hair fl' 

- d ===~-----11 
fl..;. --

telescope 

reflecting 
surface 
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Telescope is focussed at 2d, distance of reflection from telescope axis 
gives 28 

b) measurement of displacements : 

telescope glass 
block 

c) fiducial marks as seen by telescope 

telescope 
A or B 

"\ 
I 
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CORRECTION OF TELESCOPE MEASUREMENTS 

/r 

Q ,,, 

"/. I 

/Y 
fiducial :: 
II or 12 11 

'1 
'1 
I 

11/3 
).t 

.. 7;; 
'{a 

I 
I ', I 
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flash 
window 

1 camera 
I window 
I 
I 
I 

I PERPENDICULAR 
',~ 
I TO PLANE 2 
I 
I 
I 
I 
I 
I 
I 
I 
I ---- ______ 1 __ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

- - - - - - - - - - - - - --,- sma11-

a :.._/ 
I a+/3-• 
I 
I 

1 windows 
I 
I 

: OPTIC AXIS 

',~ OF TELESCOPE 

' I 
' I ' 

telescope 
A or B 
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TELESCOPE READINGS 

for ch8imber op9ra1tion durins period 

Reference : 1001 Validity : 13.3.1970 - 25.3.1970 

a) Coordi.nates (mm) 

readings corrections true values. 

~ (11) ...0.50 t0.29 -0.21 

y (11) +2,90. t0.58 ·+3.48 
.. 

·~ (42) -0.50 t0.37 -0.13 

y (42) t2 •. 6Q t0.73 +3.33 
--

x (12) ·l.24 ...0.09 -1.33 

y (12) +2.90 ..0.65 +3.55 

x (43) -1.27 -0.11 -1.38 

y (43) +2.52 ..o.so +3.32 
,....__,,. 

r/.. (3 I ... 
I c -

horizontal -0.05 -0.19 ... 0.07 
Top 

vertic~.1 -0.02 -0.29 

~ horizontal o.oo -0.05 9 
Bott9!!1 

I I I I vertio~l -0.32 .. 0.19 ..0.07 
I J -· ------..--
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TELESCOPE READINGS 

for chamber ope.ration during period 

Reference 1002 Validi tu . ;;.;... 
11.4.1970 - 21.5.1970 

a) Coordinates (mm) 

readings corrections true values 

x (11) +1.93 -0.09 +1.84 

y (11) -t-0.11 -0.07 -t-0.04 

x (42) +1.79 -0.11 +1.68 

y (42) -t-0.01 -0.09 -0.08 

Y. (12) +2.08 -0.94 +l.14 

y (12) -0.11 -tO .02 -0.09 

x (43) +2.19 -1.17 +1.02 

y (43) -0.26 -tO. 02 -0.24 
----.- ~..> -

d-=f A 

I 

E 1-

ho~izontal -0.05 -0.02 -0.0 
Top 

vertical -0.02 0.00 i -0.0 

horizontal o.o~ -tO. 33 -0.0 
Bottom 

vertical -0.32 +0.08 
J 

+0.07 

-- : -----l 
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TELESCOPE m:.,\DINGS 

for chacber operation during period 

1003 

a) Coordinates (mm) 

x (ll) 

y (11) 

x (42) 

y (42) 

x (12) 

y (12) 

x (43) 

y (43) 

Top 

Bot lo!!.• 

readings 

----- L-=·'"-

f--~ ..l \ \ .u.w. V.\.L. J 

-0.01 

+O. 65 

-0.23 

+0.49 

+0.65 

+O. 69 

+O. 76 

+0.48 

horizontal 

I 
vertical 

horizc;·t(1,l 
I 

vertic&.l I 
_1. __ - -

Validity 5.6.1970 - 21.7.1970 

corrections true values 

-0.25 -0.26 

-0.07 +O. 58 

-0.32 -0.55 

-0.09 +0.40 

-0.96 -0.31 

-0.17 +0.52 

-1.20 -0.44 

-0.22 I +0.26 

J (3 E v" 

-0.05 +0.05 -0.07 

-0.02 0.00 -0.03 

0.00 +0.34 -0.09 

-0.32 I +0.17 I +0.07 
: 

I 

i 
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TELESCOPE READINGS 

for chamber operation during period 

Reference : · 1004 Validity 1.8.1970 - 1.9.1970 

a) Coordinates (mm) 

readings corrections true values. 
-

x (11) +0.57 +0.48 tl.05 
y (11) +0.76 -0.07 ·+0.69 .. .. . . 

x (42) +0.11 +0.60 +0.71 

y (42) +0.48 -0.09 +0.39 

x (12) -0.41 +0.45 +0.04 

y (12) +1.55 -0.72 +0.83 

x (43) -0.71 +0.57 -0.14 

I y (43) +l.46 -0.91 +0.55 

b) Angles (mrud) : 

r/.. (3 E --· 
horizontal -0.05 -0.28 -0.07 

Top 
verticr-.1 -0.02 o.oo -0.03 

horizontal o.oo -0.29 -0.09 
Bottom l vertica.l -0.32 +0.42 I +0.07 

I 
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TELESCOPE READINGS 

for nhamber operation during period 

Reference : 1005 ~alidi~ 20.9.1970 - 17.10.1970 

a) Coordinates (mm) : 

readings corrections true values 

x (11) +0.19 +0.42 +0.61 

.Y (11) +0.78 -0.04 +0.74 

x (42) -0.34 +O. 53 +0.19 

y (42) +0.48 -0.05 +0.43 

x (12) -0.90 +0.36 -0.54 

y (12) +l.52 -0. 77 +O. 75 

x (43) -1.26 +0.46 -0.80 

y (43) +l.42 -0.98 +0.44 

r/.. (3 E 
ho!'izontal -0.05 -0.25 -0.07 

Top 
vertical -0.02 -0.02 -0.03 

horizontal 0.00 -0.25 -0.09 
Bott cm . 

j vertical -0.32 +0.44 +0.07 

J 
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Date : 23.10. 72 

TELESCOPE READINGS 

for char:lber operation during period 

Reference 1006 Validity 17.10.1970 - 6.11.1970 

a) Coordinates (mm) 

readings corrections true values 

x (11) +0.51 +0.35 +0.86 

y (11) +0.10 +0.10 +0.80 

x (42) -0.08 +0.44 +0.36 

y (42) +0.36 +0.12 +0.48 

x (12) -0.64 +0.34 -0.30 

y (12) +l.59 -0.54 +1.05 

x (43) -1.10 +0.44 -0.66 

y (43) +1.36 -0.70 +0.66 

b) Angle~ (r:.rad) 

d.. (3 E 
horizontal -0.05 -0.22 -0.07 

Top 
vertical -0.02 -0.07 -0.03 

horizontal o.oo -0.24 -0.09 
Botton• 

verticul -0. 32 +0.34 +0.07 

·-
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TELESCOPE READINGS 

for chamber operation during period 

Reference : 1007 Validity 6.11.1970 - 13.11.1970 

a) Coordinates (mm) : 

readings corrections true values 
. 

x (11) +0.38 +0.35 f).73 

y (11) +0.82 +0.04 . +0.86 

x (42) -0.10 +0.44 +0.34 

y (42) +0.38 ;.0.05 ;.(). 43 

x (12) -0.69 +0.34 -0.35 

(12) I y +1.53 -0.54 +0.99 

x (43) -1.17 +0.43 -0.74 

y (43) +1.38 -0.70 ;.() .68 
..-,~.,...,. 

b) J.ngles (mrz.d) 

<I. (3 £ -· horizontal -0.05 -0.22 -0.07 
I Top 

verticE..1 -0.02 -0.05 -0.03 

horizontal 0.00 -0.24 -0.09 
Bottom 

vertica~ j -0.32 +0.34 +0.07 
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TELESCOPE HEADINGS 

for chamber operation during period 

Reference : 1008 Validity 21.1.1971 - l0.2.1971 

a) Coordinates (m:n) 

readings corrections true values 

x (11) -0.62 -0.48 -1.10 
y. (11) f(). 86 -0.7'3 ..0.13 

x (42) -1.17 -0.59 -1.76 
y (42) f().75 -0.91 -0.16 

-

x (12) -2.01 -0.41 -2.42 
y (12) ..0.95 -0.72 f(). 23 

x (43) -2.19 -0.52 -2.71 
y (43) f().81 -0.91 -0.10 

--· 

rJ.. (3 E 
ho:!'izontal -0.05 f().15 -0.07 

'l'op 

r- ve:ctical -0.02 f(). 29 -0.03 

ho:rjzontal o.oo f() .10 -0.09 I Bottom 

-~-07 L __ vertical J __ f().02 f(). 39 
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TELESCOPE READniGS 

for chamber opAration dnrinf'. Deriod 

Reference : 1009 Validity 11.2.1971 - 3.3.1971 

a) Coordinates (mm) 

readings corrections true values 

x (11) -0. 78 -0.52 -1.30 

y (11) +O. 78 -0.70 +0.08 

x (42) -1.14 -0.67 -1.81 

y (42) +0.59 -0.87 -0.28 

x (12) -2.10 -0.47 -2.57 

y (12) +0.90 -0.95 -0.05 

x (43) -2.36 -0.59 -2.95 

y (43) +O. 73 -1.18 -0.45 
·----

b) Angle=> (rurad) 

r!. (3 I £ 
I 

horizontal -0.05 +0.17 I -0.07 
Top I vertical -0.02 +0.28 I -0.03 

hori zo~~ t~.1 o.oo +0.12 I -0.09 
Bottom I I J vertic~l L_. L__:_° .0_2 __ _. +0.48 +0.07 j 
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TELESCOPE READINGS 

for chamber operation during period 

Reference : 1()10 Validity 4.3.1971 - 24.3.1971 

a) Coordinates (mm) : 

readings corrections true values 
-

x (11) -0.97 -0.58 -1.55 

y (11) +0.95 -0.94 +0.01 . 
x (42) -1.35 -0.73 -2.08 

y (42) +0.88 -1.18 -0.30 

x (12) -2.21 -0.37 -2.58 

y (12) +l.00 -0.95 +0.05 

x (43) -2.52 -0.47 -2.99 

y (43) +0.86 -1.18 -0.32 

b) Angles (mrad) : 

rt. (3 E 
horizontal -0.05 +0.19 -0.07 

Top 
vertical -0 .02 +0.39 -0.03 

horizontal o.oo +0.08 -0.09 
Bottom 

vertic~l +0.02 +0.48 -t-0.07 



.k._YSER Is HANDBOOK..... 
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TELESCOPE READINGS 

for chamber operation during period 

Reference 1011 Validity 25.3.1971 - 14-4-1971 

a) Coordinates (mm) 

readings corrections true values 

x (11) -1.00 -0.50 -1.50 

y (11) +0.92 -0.94 -0.02 

x (42) -1.35 -0.63 -1.98 

y (42) +0.81 -1.19 -0.38 

x (12) -2.32 -0.47 -2.79 

y (12) +0.94 -0.99 -0.05 

x (43) -2.58 -0.59 -3.17 

y (43) +0.84 -1.25 -0.41 

b) Angles (mrad) 

o( (3 6 
horizontal -0.05 +0.16 -0.07 

Top 
vertical -0.02 +O. 39 -0.03 

----- -------·-·- _,_, 
I 

horizontt~l o.oo +0.12 -0.09 
Bottom 

vertical +0.02 +0.51 +0.07 

--·- ·----·-------'-----··. ···-· ____ J 
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TELESCOPE READINGS 

for chamber operation during period 

Reference 1012 Validity 15.4.1971 - 11.5.1971 

a) Coordinates (mm).: 

readings corrections true values 

x (11) -1.04 -0.58 -1.62 

y (ll) +0.93 -1.05 -0.12 

x (42) -1.39 -0. 73 -2.12 

y (42) +0.86 -1. 32 -0.46 

x (12) -2.32 -0.41 -2.73 

y (12) +0.96 -0.94 +0.02 

x (43) -2.58 -0.52 -3.10 

y (43) +0.77 -1.18 -0.41 

b) !_r.g_l~!!. (mrad) 

cf. (3 E 
horizontal -0.05 +0.19 -0.07 

vertical -0.02 +0.44 -0.03 

horizontal 0.00 +0.10 -0.09 
Bott om 

vertical +0.02 +0.48 +0.07 



2m USER'S HANDBOOK 

Section : TELESCOPE 
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TEI,ESCOPE READINGS 

for chamber operation during period 

Reference 1013 Validity 12.5.1971 - 1.6.1971 

a) Coordinates (mm) 

readings corrections true valu.es 
-

x (11) -0.81 -0.47 -1.28 

y (11) +0.95 -0.94 +0.01 

x (42) -1.13 -0.59 -1.72 

y (42) +0.87 -1.18 -0. 31 

x (12) -2.03 -0.41 -2.44 

y (12) +0.96 -0.94 +0.02 

x (43) -2.27 -0.52 -2.79 

y (43) +0.84 -1.18 -0.34 

b) Angles (mrad) 

rf.. (3 £ 
horizontal -0.05 +0.15 -0.07 

Top 
vertical -0.02 +O. 39 -0.03 

. 
horizontal o.oo +0.10 -0.09 

Bottom 
vertic8.l +0.02 +0.48 +0.07 
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TELESCOPE READINGS 

for chamber operation during period 

Reference 1014 Validity 2.6.1971 - 23.6.1971 

a) Coordinates (mm).: 

readings corrections true values 

x (11) -0.72 -0.50 -1.22 

y (11) +O. 94 -0.90 +0.04 

x (42) -1.06 -0.64 -1. 70 

y (42) +O. 83 -1.14 -0.31 

x (12) -2.03 -0.41 -2.44 

y (12) +1.00 -0.87 +O .13 

x (43) -2.25 -0.52 -2.77 

y (43) +0.94 -1.09 -0.15 

b) Ar.c;les (mrad) 

r/.. (3 £ 
horizontal -0.05 +0.16 -0.07 

Top 
vertical -0 .02 +0.37 -0.03 

horizontal 0.00 +0.10 -0.09 
Bottom 

verticrtl +0.02 +0.45 +0.07 

.__._ 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date 23.10.72 

TELESCOPE READEWS 

,for chamber operation during period 

Reference : ·1015 Validity 24.6.1971 - 19.7.1971 

a) Coordinates (mm) 

readings corrections true values 

x (11) -0.90 -0.58 -1.48 

y (11) +C.95 -0.95 0.00 

x (42) -1.22 -0.73 -1.95 

y (42) +O. 85 -1.18 -0.33 

x (12) -2.22 -0.48 -2.70 

y (12) +1.02 -0.95 +0.07 

x (43) -2.43 -0.61 -3.04 

y (43) +0.87 -1.18 -0.31 

b) Angles (mrad) 

-
o<. (3 £ 

horizontal -0.05 +0.19 -0.07 
Top 

vertical -0.02 +O. 39 -0.03 

. 
horizontal 0.00 +0.13 -~ Bottom 
vertical +0.02 +0.48 +0.07 



Section : TELESCOPE 

Date : 23.10.72 

TELESCOPE READINGS 

for chnmber_~ation durin~ perioc!_ 

Reference Validity 20.7.1971 - 27.8.1971 

a) Coordinates (mm) 

readings corrections true values 

x (11) -0.90 -0.40 -1.30 

y (11) +0.86 -0.84 +0.02 

x (42) -1.24 -0.50 -1. 74 

y (42) +0.70 -1.05 -0.35 

x (12) -2.12 -0.42 -2.54 

y (12) +0.89 -0.95 -0.06 

x (43) -2.36 -0.52 -2.88 

y (43) +0.76 -1.18 -0.42 
- ··- -----

.___-~~:~~~------·=--~ -1----~-~~~-~-------[~~~~~--(3=---~------_J __ E __ ---J 

ho1·i,-.;c-nt. •~ I -0.05 +0.11 -0.07 
I 

I -0.02 +0.34 -0.03 
'I'op 

t 
-~--·~ ··---------. -----·-· --+---·- ··~--- . -·- ----- ---· 

+0.02 +0.48 

... -··. ______ J -----·- - ··-----·-· 

+0.07 

I bc~izc~~~l I O 00 1 

I ·1;ottor· l . 
I '.'!:J· ~:i (•.·:.·. I 
l ______ -- ... ·-·· ·- ·-·---- .. ·- L ·-·-- -

+0.10 -0.09 

--··----··- --------1 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date : 23.10.72 

TELESCOPE READINGS 

for chamber operation during period 

Reference : ·1017 Validity 28.8.1971 - 14.9.197 

a) Coordinates (mm).: 

readings corrections true values 

x (11) -0.69 -0.58 -1.27 

y (11) +l.01 -1.02 -0.01 

x (42) -1.02 -0.73 -1. 75 

y (42) ..0.98 -1.27 -0.29 

x (12) -2.06 -0.41 -2.47 

y (12) +1.00 -0.94 ..0.06 

x (43) -2.33 -0.52 -2.85 

y (43) ..0.93 -1.18 -0.25 

b) Anf~les (mrad) 

<A (3 E 
horizontal -0.05 ..0.19 -0.07 

Top 
vertical -0.02 ..0.42 -0.03 

horizontal 0.00 ..0.10 -0.09 
Bottom 

vertic~l ..0.02 ..0.48 ..0.07 

- -· 



2m USER'S HANDBOOK 

Section : TELESCOPE 

Date : 23.10.72 

TEJ~ESCOPE READINGS 

for chamber operation during period 

Reference Validity 15.9.1971 - 27.10.1971 

a) Coordinates (mm) 

readings corrections true values. 
-

x (11) -0.93 -0.49 -1.42 
y (11) +O. 93 -0.99 -0.06 
x (42) -1.25 -0.62 -1.87 
y (42) +O. 89 -1.24 -0.35 

x (12) -2.23 -0.46 -2.69 

y (12) +0.98 -0.98 0.00 

x (43) -2.50 -0.58 -3.08 
y (43) +O. 89 -1.24 -0.35 

b) Angles (mrad) 

cl.. (3 £ 
horizontal -0.05 +O. 16 -0.07 

Top 
vertical -0.02 +O. 41 -0.03 

horizontal 0.00 +0.12 -0.09 
Bottom 

vertical +0.02 +0.50 +0.07 

- - -



2m USER'S HANDBOOK 

Section : TELESCOPE 

Date : 23.10.72 

TELESCOPE READINGS 

for chamber operation during period 

Reference 1019 Validity 28.10.1971 - 25.11.1971 

a) Coordinates (mm) 

readings corrections true values 

x (11) -0.93 -0.29 -1.22 

y (11) -t-0.96 -0.87 -tO. 09 

x (42) -1.28 -0.37 -1.65 

y (42) -t-0.95 -1.10 -0.15 

x (12) -2.23 -0.35 -2.58 

y ( 12) +1.01 -1.09 -0.08 

x (43) -2.45 -0.43 -2.88 

y (43) +0.91 -1.37 -0.46 

b) Anl?'les ( rrra d) 

~--
,,~;op 

. 
i 

v 

o( (3 E 
-- . 

~orizontn.l -0.05 -t-0.06 -0.07 

?:t'tical -0.02 -t-0. 36 -0.03 
i •-'•-···---- -----------L-. .. -
' 

I r,u+·'"orn 
' ..; . .; v lt 
I 

to1~izon tE1,l 0.00 -t-0. 06 -0.09 

e1~tic~l -t-0.02 -t-0. 55 +Q.07 v 
L_ .. ___ _ 

-·-~~·-- -



2m USER'S HANDBOOK 

Section : TELESCOPE 

Date : 23.10.72 

TELESCOPE READINGS 

for chamber operation during period 

Ref erenc~ : ·1020 Validity 26.11.1971 - 15.12.1971 

a) Coordinates (mm).: 

readings corrections true values 

x (11) -0.99 -0.55 -1.54 

y (11) -t-0. 78 -0.87 -0.09 

x (42) -1.32 -0.68 -2.00 

y (42) -t-0. 71 -1.10 -0.39 

x (12) -2.47 -0.48 -2.95 

y (12) -t-0. 82 -1.02 -0.20 

x (43) -2.69 -0.61 -3.30 

y (43) -t-0. 69 -1.27 -0.58 

b) Angles (mrad) 

<:/... (3 £ 
horizontal -0.05 -t-0 .18 -0.07 

Top 
vertical -0.02 -t-0. 36 -0.03 

horizontal 0.00 +0.13 -0.09 
Bottom 

vertical -t-0. 02 -t-0. 52 -t-0 .07 



2m USER'S H1\ ND BOOK 

Section TELESCOPE 

Date 23.10.72 

TELESCOPE READ!JiQ.§_ 

for chamber operation during peri.od 

Reference : ·1021 Valid Hy 9.6.1972 - 9.7.1972 

a) Coordin~tes (mm) 

readings corrections true values. 

x (11) -0.17 -0.92 -1.09 

y (11) +0.17 -2.58 -2.41 
' 

x (42) -1.78 -1.15 -2.93 

y (42) +0.91 -3.23 -2.32 

x (12) -1.16 -1.29 -2.45 

y (12) +0.43 -2.54 -2.11 

x (43) -2.62 -1.61 -4.23 

y (43) +1.23 -3.19 -1.96 
·-

b) Angle8 (mrad) 

cl. (3 I -r:-horizontal +0.01 +0.34 -0 
Top 

vertical -0.01 +1.12 
--- --- ·-----~ ·---·---- ·--

.07 

.03 I 
_ ........... - ... - ... .!, 

! 

horizon bl 0.00 +0.48 -0 
Bottom 

I 

I 
.09 

vertic<tl -0.01 +1.20 ;() I 

I 
·-----·--- ~-,····---- ------ .. ~.--~·-·· .•.... ----·--·-· ··---·----1 



2m USER'S HANDBOOK 

Section : TELESCOPE 

Date :23.10.72 

TELESCOPE READINGS 

for chamber operation during neriod 

Rcf erence 1022 Validity 10.7.1972 - 10.8.1972 

a) Coordinates (mm) 

readings corrections true values 

x (11) -0.14 -0.92 -1.06 

y (11) +0.33 -2.37 -2.04 

x (42) -1.71 -1.15 -2.86 

y (42) +l.02 -2.97 -1.95 

x (12) -1.03 -1.23 -2.26 

y (12) +0.56 -2.41 -1.85 

x (43) -2.53 -1.55 -4.08 

y (43) +1.37 -3.02 -1.65 

b) An0les (mrad) 

. -
rf... (3 £ 

-·--· 
horizontal +0.01 +O. 34 -0.07 

'fop 
ve:ctical -0.01 +l.02 -0.03 

horizontal o.oo . 
+0.46 -0.09 

Bottom 
ved:i.cal -0.01 +1.14 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date 23.10.72 

TELESCOPE READINGS 

for chamber operation during period 

Reference 1023 Validity 11.8.1972 - 9.9.1972 

a) Coordinates (mm). : 

readings corrections true values 

x (11) +l.21 -0.09 +l.12 

y (11) -1.61 +0.47 -1.14 

x (42) -0.92 -0.10 -1.02 

y (42) -1.64 +0.59 -1.05 

x (12) -0.42 -0.27 -0.69 

y (12) -1.30 +O. 30 -1.00 

x (43) -2.14 -0.34 -2.48 

y (43) -1.29 +O. 38 -0.91 

b) Angles (mrad) 

cf. (3 £ 
horizontal +0.01 -0.03 -0.07 

Top 
vertical -0.01 -0.24 -0.03 

horizontal 0.00 +0.03 -0.09 
Bottom 

vertical -0.01 -0.06 +0.07 



.2!!.JJSER'S HANDBOOK 

Section : TELESCOPE 

Date : 23.10.72 

TELESCOPE READINGS 

for chamber operation du_r.ing period 

Reference 1024 10.9.1972 - 8.10.1972 

a) Coordinates (mm) 

re a.dings corrections true values 
. 

x (11) +1.88 -0.56 +1.32 

y (11) -0.77 +2.44 +1.67 

x (42) -t-0.25 -0.71 -0.46 

y (42) -1.28 +3.05 +1.77 

x (12) -0.29 -0.80 -1.09 

y (12) -0.53 +1.73 +1.20 

x (43) -1.84 -1.00 -2.84 

y (43) -0.98 +2.18 +1.20 

b) Angles (mrad) 

I cl. [- (3 ·------,-----·£ ·--~·-1 
··-- --·"·---·-··'-·--............ ,-------·· ······ 1--·-···--· --··--··1 

hori zor. tal -t-0. O 1 -t-0. 18 -0. 07 

-1.12 I -0.03 I:, vertical -0.01 

Bottom horizon~:11 -------~-~OO·---" -- --:;;~;;--T-· ~~.o~-· ·-- .. i 

'----------~~ticD-1 ______ .._ ____ ~o~ ~~-----J __ -~~~~- _ J ___ ~ :07 __ __J 

Top 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date 23.10.72 

TELESCOPE READINGS 

for chamber operation during period 

Reference ·1025 Validity 9.10.1972 - 4.11.1972 

a) Coordinates (mm) 

readings corrections true values. 

x (ll) +1.77 -0.46 +1.31 

y (11) -0.86 +2.06 +1.20 

x (42) ..0.14 -0.57 -0.43 

y (42) -1.38 +2.57 +1.19 

x (12) -0.25 -0.67 -0.92 

y (12) -0.57 +1.79 +1.22 

x (43) -1.89 -0.83 -2.72 

y (43) -1.05 +2.24 +1.19 

b) f-.n£,les (mrad) 

rA (3 E 
horizontal ..0.01 ..0.13 -0.07 

Top 
vertical -0.01 -0.95 -0.03 

horizontal 0.00 ..0.21 -0.09 
Bottom 

vertical -0.01 -0.73 ..0.07 



2m USER' s HAlmBOOK - ------

Section TELESCOPE 

Date 13.11.1972 

TEJ,E;scOPE READINGS 

for chambcl:....22,0l'ation dnring perio_q. 

Reference io26 V:alidi t_y 13.11.1972 - 1.12.1972 

a) Coordinates (mm).: 

readings corrections true values 

x (11) +1.97 -0.66 +l.31 

y (11) -0.62 +1.96 +l. 34 

x (42) +O. 37 -0.83 -0.46 

y (42) -1.14 +2.45 +l.31 

x (12) -0.20 -0.92 -1.12 

y (12) -0.41 +l. 32 +O. 91 

x (43) -1. 57 -1.16 -2.73 

y (43) -0.86 +1.65 +O. 79 

b) Angles (mrad.) 

o( (3 £ 
-

horizontal +0.01 +0.23 -0.07 
Top 

vertical -0.01 -0.90 -0.03 .. --..-... -
horizontal 0.00 +0.32 -0.09 

Bottom 
vertical -0.01 -0.52 +0.07 

----- -ft---·~ .. ---~~·------1....--.. -------·- ---·-· ··"""'-< 



Section : TEl«ESCOPE 

Date :8.12.1972 

1027 

a) Coordinatc2 (mm) : 

x (11) 

y (ll) 

x (42) 

y (42) 

x (12) 

y (12) 

+l. 77 

-0.43 

+O .12 

-0 .93 

-0.31 

-0.27 

x (43) J 
y (43) -0.66 

--- . -------

-1.87 

2m 1J:::\-.'.~ 1 1S I-It~J}DBUC\}~ __ ..... _.,_._ .. ~. ·' .... ,~.----·-•'I• ..... ,,. ..... "'."'"~~,.- ........ 

-0.59 

+1.81 

-0.74 

+2.28 
---!------·"' ..... 

--0. 82 

+1.25 

-1.02 

8.12.1972 - 18.12.1972 

+l.18 

+1.38 

-0.62 

+1.35 

-1.13 

+O. 98 

-2.89 

____ .L ______ ~~ ~~-- ---·---'-- _____ +0_._9_0 ___ -J 

c------------- ---·------r----~<-- -----·-··!·--------~3-----1 

1 --·-·--------~-.. -~:-::off~~:, · ·--1·--+0 ~~~-- · · -----~ ~~~--------r-· 
E 

-0.07 
I ·"'-·1p , 

1 h__ .::'LJ.•.:b1. -0.01 -0.84 I 
r------------------·----· --·-··--·--· . ·- - -- -··-------. . ....... ____ . ------- -----

:: :: I :::: J 
. . . ............ ··-·······-- . .. _ J_ ______ .. ---------

0.00 

-0.01 

-0.03 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date 25.2.1973 

TELESCOPE RE/,DINGS 

for chamber operation during pe~ 

Reference '1028 Validity 25.2.1973 - 15.3.1973 

a) Coordinates (mm) 

readings corrections true values_ 

x (11) +l.88 -0.66 +1.22 

y (11) -0.53 +1.49 +O. 96 

x (42) +0.22 -0.83 -0.61 

y (42) -1.04 +1.87 +0.83 

x (12) -0. 30 -0.85 -1.15 

y (12) -0.26 +1.32 +1.06 

x (43) -1.86 -1.07 -2.93 

y (43) -0.71 +1.65 +0.94 

b) Angles (mrad) 

~ (3 E 
horizontal +0.01 +O. 23 -0.07 

Top 
vertical -0.01 -0.69 -0.03 

horizontal 0.00 +0.29 -0.09 
Bottom 

vertical -0.01 -0.52 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date : 27.4.1973 

TELESCOPE READINGS 

for chamber operation during period 

Reference 1029 Validity 27.4.1973 - 25.5.1973 

a) Coordinates (mm) : 

readings corrections true values 
-

:z: ( 11) +1.34 -0.18 +l.16 
y (11) +-0. 66 +-0 .14 . '*°. 80 
:z: (42) -0.56 -0.22 -0.78 -
y (42) +-0. 76 +-0 .18 +-0. 94 

x (12) -0.80 -0.50 -1.30 
y (12) +-0. 93 -0.26 +-0.67 

x (43) -2.59 -0.63 -3.22 

y (43) +1.03 -0.33 +-0. 70 

b) Angles (mrad) : 

rt. (3 £ 
horizontal +-0. 01 +-0. 01 -0.07 

Top 
vertical -0.01 -0.10 -0.03 

horizontal o.oo +-0 .14 -0.09 
Bottom 

vertical -0.01 +-0 .18 +-0. 07 



2m USER'S HANDBOOK 

Section : TELESCOPE 

Date : 7.6.1973 

TELESCOPE READINGS 

for chamber operation during period 

Reference 1030 Validity : 7.6.1973 - 12.6.1973 

a) Coordinates (mm) 

readings corrections true values 
-

x (11) +2~04 -0.15 +1.89 

y (11) -0.64 +l. 56 +0.92 
x (42) +0.15 -0.19 -0.04 .. 

y (42) -1.04 +1.96 +O. 92 

x (12) -0.05 -0.42 -0.47 

y (12) -0.30 +1.25 +O. 95 

:x (43) -1.80 -0.52 -2.32 

y (43) -0.66 +1.56 +0.90 

b) Angles (mrad) 

rA (3 t 
horizontal +0.01 0.00 -0.07 

Top 
vertical -0.01 -0.73 -0.03 

horizontal 0.00 +0.10 -0.09 
Bottom 

vertical -0.01 -0.48 +0.07 



2m USER'S HANDBOOK 

Section : TELESCOPE 

Date : 26.6.1973 

TELESCOPE READINGS 

for chamber operation during period 

Reference 1031 Validity 26.6.1973 - 13.8.1973 

a) Coordinates (mm) : 

readings corrections true values 
-

:z: ( 11) +2.29 -0.26 +2.03 

y (11) -0.29 +1.32 +1.03 

x (42) +0.41 -0.33 +0.08 -
y (42) -0.67 +1.65 +0.98 

:z: (12) +0.16 -0.50 -0. 34 

y (12) -0.06 +l. 30 +1.24 

:z: (43) -1. 56 -0.63 -2.19 
y (43) -0.38 +1.63 +l. 25 

b) Angles (mrad) : 

~ (3 E 
horizontal +0.01 +0.05 -0.07 

Top 
vertical -0.01 -0.62 -0.03 

horizontal 0.00 +0.13 -0.09 
Bottom 

vertical -0.01 -0. 51 +0.07 



2m USER ' S H...UIDBOOK 

Section : TELESCOPE 

Date : 23.8.1973 

TELESCOPE READINGS 

for chamber operation during period 

Reference : 1032 Validity 23.8.1973 - 9.10.1973 

a) Coordinates (mm) : 

readings corrections true values 
-

x (11) +2.20 -0.26 +1.94 

y (11) -0.74 +1.98 +1.24 

x (42) +0.35 -0.33 +0.02 -

y (42) -1. 25 +2.47 +l. 22 

x (12) +0.01 -0.55 -0. 54 

y (12) -0.44 +1.38 +0.94 

x (43) -1. 72 -0.68 -2.40 

y (43) -0.88 +l.73 +0.85 

b) Angles (mrad) : 

rl.. (3 E 
horizontal +0.01 +0.05 -0.07 

Top 
Tertical -0.01 -0.91 -0.03 

horizontal 0.00 +0.16 -0.09 
Bottom 

vertical -0.01 -0.54 +0.07 



2m USER'S HANDBOOK 

Section : TELESCOPE 

Date : 12.10.1973 

TELESCOPE READINGS 

for chamber operation during period 

Reference : 1033 Validity 12.10.1973 - 6.11.1973 

a) Coordinates (mm) : 

readings corrections true values. 
-

J: ( 11) +1.43 -0.29 +1.14 

y (11) -0.45 +1.64 +1.19 

J: (42) -0.44 -0.37 -0.81 -
y (42) -0.88 +2.06 +1.18 

J: (12) -0.78 -0.61 -1.39 

y (12) -0.14 +1.08 +0.94 

x (43) -2.53 -0.76 -3.29 

y (43) -0.63 +1.36 +O. 73 

b) Angles (mrad) : 

rt. (3 £ 
horizontal +0.01 +0.06 -0.07 

Top 
vertical -0.01 -0.76 -0.03 

horizontal 0.00 +0.18 -0.09 
Bottom 

vertical -0.01 -0.41 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date : 27.11.1973 

TELESCOPE READINGS 

for chamber operation during period 

Reference : 1034 Validity 27.11.1973 - 13.12.1973 

a) Coordinates (mm) : 

readings corrections true values. 
-

x (11) +1.80 -0.15 +1.65 

y (11) -0.48 +1.81 +l. 33 

x (42) -0.17 -0.20 -0.37 

y (42) -0.97 +2.27 +1.30 

x (12) -0.47 -0.45 -0.92 

y (12) -0.06 +0.96 +0.90 

x (43) -2.20 -0.56 -2.76 

y (43) -0.46 +1.20 +O. 74 

b) Angles (mrad) : 

r/.. (3 t .-... 

horizontal +0.01 0.00 -0.07 
Top 

vertical -0.01 -0.84 -,0.03 

horizontal 0.00 +0.11 -0.09 
Bottom 

vertical -0.01 -0.36 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date 17.2.1974 

TEI,~SCOPE READINGS 

.for chamber operation during period 

Reference 1035 Validity 17.2.1974 - 3.4.1974 

a) Coordinates (mm) 

readings corrections true values 

x (11) +l.40 -0.76 +l.14 

y (ll) +2.01 -1.13 +0.88 

x (42) -0.47 -0.33 -0.80 

y (42) +2.23 -1.41 +0.82 

x (12) -0.49 -0.38 -0.87 

y (12) +2.35 -1.21 +1.14 

x (43) -2.21 -0.48 -2.69 

y (43) +2.58 -1.51 +1.07 

b) Angles (mrad) 

,/.. (3 £ 
horizontal +0.01 +0.05 -0.07 

Top 
vertical -0.01 +0.47 -0.03 

--
horizontal 0.00 J.o .08 -0.09 

Bottom 
verticc.l -0.01 +0.61 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date 24.4.1974 

..1,ELESCOPE READINGS 

for chamber operation during_period 

Reference 1036 Validity 24.4.1974 - 22.5.1974 

a) Coordinates (mm) 

readings corrections true values 
-

x (11) +1.07 -0.16 +0.91 

y (11) +2.10 -1.27 +0.83 

x (42) -0.89 -0.19 -1.08 

y (42) +2.28 -1.60 +0.68 

x (12) -0.81 -0.31 -1.12 

y (12) +2.40 -1.39 +l.01 

x (43) -2.57 -0 .39 -2.96 

y (43) +2.63 -1. 75 +0.88 

b) Angles (mrad) 

rl. (3 E 
horizontal +0.01 0.00 -0.07 

Top 
vertical -0.01 +0.53 -0.03 

' 

horizontal 0.00 +0.05 -0.09 

Bottom 
vertical -0.01 +0.69 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date 1.6.1974 

TELESCOPE READINGS 

for chamber operation sJ.uring perig~q 

Reference 1037 Validity 1.6.1974 - 20.6.1974 

a) Coordinates (mm) 

readings corrections true values 

x (11) +l.60 -0.23 +1.37 

y (ll) +2.06 -1.31 +0.75 

x (42) -0.30 -0.29 -0.59 

y (42) +2.34 -1.65 +0.69 

x (12). -0.25 -0.42 -0.67 

y (12) +2.41 -1.39 +l .02 

x (43) -2.06 -0.53 -2.59 

y (43) +2.58 -1. 74 +0.84 

b) Angles (mrad) 

rA (3 £ 
horizontal +0.01 +0.03 -0.07 

Top 
vertical -0.01 +0.55 -0.03 

~ 

horizontal 0.00 +0.10 -0.09 
Bottom 

vertical -0.01 +0.69 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date 3.7.1974 

TEI;ESCOPE READINGS 

for chamber operation during period 

Reference 1038 Validity 3.7.1974 - 25.7.1974 

a) Coordinates (mm) 

readings corrections true values 

x (11) +1.28 -0.15 +1.13 

y (11) +2 .13 -1.39 +O. 74 

x (42) -0.38 . 0. 20 -0.58 

y (42) +2.25 -1. 73 +0.52 

x (12). -0.45 -0.42 -0.87 

y (12) +2.47 -1.37 +1.10 

x (43) -2.24 -0.53 -2. 77 

y (43) +2.64 -1. 72 +0.92 

b) Angles (mrad) : 

r/.. (3 £ 
horizontal +0.91 0.00 -0.07 

Top 
vertical -0.01 +0.58 -0.03 

' 

horizontal 0.00 +0.10 -0.09 
Bottom 

vertical -0.01 +0.68 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date 11.8.1974 

TELESCOPE READINGS 

for chamber operation during period 

Reference : 1039 Validity 11.8.1974 - 24.8.1974 

a) Coordinates (mm) 

readings corrections true values 

x (n) +l. ll -0.20 +0.91 

y (11) +2.13 -1.33 +0.80 

x (42) -0.74 -0.26 -1.00 

y (42) +2.37 -1.67 +0.70 

x (12) -0.62 -0.39 -1.01 

y (12) +2.36 -1.37 +0.99 

x (43) -2.33 -0.49 -2.82 

y (43) +2.62 -1. 72 +0.90 

b) Angles (mrad) 

rt.. (3 E 
horizontal +0.01 +0.02 -0.07 

Top 
vertical -0.01 +0.56 -0.03 

' 

horizontal 0.00 +0.09 -0.09 
Bottom 

vertical -0.01 +0.68 +0.07 

I 



2m USER'S HANDBOOK 

Section TELESCOPE 

·Date : 10.9.1974 

TELESCOPE READINGS 

for chamber operation during period 

Reference : 1040 Validity 10.9.1974 - 26.9.1974 

a) Coordinates (mm) 

readings corrections true values 
-

x (ll) +1.14 -0.15 +0.98 

y (11) +l.91 -1. 39 +0.52 

x (42) -0.98 -0.19 -1.17 

y (42) +2.08 -1.-74 +0.34 

x (12) -0.69 -0.33 -1.02 

y (12) +2.16 -1.30 +0.86 

x (43) -2.61 -0.41 -3.02 

y (43) +2.39 -1.63 +0.76 

b) Angles (mrad) 

,A (3 £ 
horizontal +0.01 0.00 -0.07 

Top 
vertical -0.01 +0.58 -0.03 

horizontal o.oo +0.06 -0.09 
Bottom 

vertical -0.01 +0.65 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

·Date 4.10.1974 

TELESCOPE READINGS 

for chamber operation during period 

Reference 1041 Validity 4.10.1974 - 21.10.1974 

a) Coordinates (mm) 

readings corrections true values 
-

x (11) +O. 78 -0 .15 +0.62 

y (11) +2.04 -1.49 +0.54 

x (42) -1.31 -0.19 -1.50 

y (42) +2.25 -1.87 +0.38 

x (12) -0.97 -0.31 -1.27 

y (12) +2.27 -1.35 +0.92 

x (43) -2.82 ' -0.38 -3.20 

y (43) +2.45 -1.69 +0.76 

b) Angles (mrad) 

rt. (3 E 
horizontal +0.01 o.oo -0.07 

Top 
vertical -0.01 +0.63 -0.03 

horizontal o.oo +0.05 -o .09 
Bottom 

vertical -0.01 +0.67 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

·Date : 31.10.1974 

TELESCOPE READINGS 

for chamber operation during period 

Reference 1042 Validity 31.10.1974 - 20.11.1974 

a) Coordinates (mm) 

readings corrections true values 
-

x (11) +0.86 -0.15 +0.70 

y (11) +2.12 -1.49 +0.63 

x (42) -1.28 -0.20 -1.47 

y (42) +2.34 -1.87 +0.47 

x (12) -0.91 -0.33 -1.24 

y (12) +2.31 -1.26 +1.05 

x (43) -2.78 -0.41 -3.19 

y (43) +2.49 -1.58 +0.91 

b) Angles (mrad) 

<A (3 E 
horizontal +0.01 o.oo -0.07 

Top 
vertical -o .01 +0.63 -0.03 

horizontal o.oo +0.06 -0.09 
Bottom 

vertical -0.01 +0.63 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

·Date 28.11.1975 

TELESCOPE READINGS 

for chamber operation during period 

Reference 1043 Validity 28.11.1974 - 03.12.1974 

a) Coord:i.nates (mm) 

readings corrections true values 

x (11) +1.93 -0.15 +l. 78 

y (11) +1.23 -1.09 +0.14 

x (42) -0.16 -0.20 -0.36 

y (42) +1.56 -L37 +O .19 

x (12) +0.42 -0.41 +O .01 

y (12) +l. 50 -1.26 +0.23 

x (43) -1.57 -0.52 -2.09 

y (43) +l.69 -1.58 +0.10 . ,. 

b) Angles (mrad) 

cf.. (3 E 
horizontal +0.01 o.oo -0.07 

Top 
vertical -0.01 +0.45 -0.03 

horizontal o.oo +0.10 -0.09 
Bottom 

vertical -0.01 +0.63 +0.07 



2m USF.Jl'S HANDBOOK 

Section TELESCOPE 

·Date : 12.12.1974 

TELESCOPE READINGS 

for chamber operation during pe~~od 

Reference 1044 Validity 12.12.1974 - 19.12.1974 

a) Coordinates (mm) 

readings corrections true values 
-

x (11) +2.30 -0.23 +2.07 

y (11) +1.29 -1.17 +0.12 

x (42) +0.17 -0.29 -0.12 

y (42) +1.47 -1.46 +0.01 

x (12) +0.81 -0.54 +0.27 

y (12) +1.52 -1.23 +O. 29 

x (43) -1.14 -0.68 -1.82 

y (43) +1. 70 -1.54 +O .16 

b) Angles (mrad) 

d.. (3 E 
horizontal +0.01 +0.04 -0.07 

Top 
vertical -0.01 +0.48 -0.03 

horizontal 0.00 +0.15 -0.09 
Bottom 

vertical -0.01 +0.61 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

·Date : 12.9.1975 

TELESCOPE READINGS 

for chamber operation during period 

Reference 1045 Validity 28.6.1975 - 3.7.1975 

a) Coordinates (mm) 

readings corrections true values. 
-

x (11) + 2.26 - 0.70 + 1.56 

y (11) + 0.50 - o.08 + 0.42 

x (42) + 2.17 - 0.88 + 1.29 

y (42) + 0.97 - 0.09 + 0.88 

x (12) + 0.02 - 0.85 - 0.83 

y (12) + 0.92 - 0.39 + 0.53 

x (43) + 0.53 - 1.07 - 0.54 

y (43) + 1.28 - 0.49 + 0.79 

b) Angles (mrad) 

rf.. (3 E 
horizontal + 0.01 + 0.24 - 0.07 

Top 
vertical - 0.01 0.00 - 0.03 

horizontal 0.00 + 0.29 - 0.09 
Bottom 

vertical - 0.01 + 0.24 + 0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

·Date : 12.9.1975 

TELESCOPE READINGS 

for chamber operation during period 

Reference 1046 Validity 25.7.1975 - 29.8.1975 

a) Coordinates (mm) : 

readings corrections true values 
-

x (11) + 1.22 - 0.56 + 0.66 

y (11) + 0.70 - 0.11 + 0.59 

x (42) + 0.97 - 0.69 + 0.28 

y (42) + 1.30 - o·.14 + 1.16 

x (12) - 0.97 - 0.85 - 1.82 

y (12) + 1.17 - 0.35 + 0.82 

x (43) - 0.56 - 1.07 - 1.63 

y (43) + 1.60 - 0.44 + 1.16 

b) Angles (mrad) 

r/.. (3 E 
horizontal + 0.01 + 0.18 - 0.07 

Top 
vertical - 0.01 + 0.02 - 0.03 

horizontal 0.00 + 0.29 - 0.09 
Bottom 

vertical - 0.01 + 0.23 + 0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date : 10.8.1976 

TELESCOPE READINGS 

for chamber operation during period 

Reference 1047 Validity 30.10.1975 - 18.12.1975 

a) Coordinates (mm) 

readings corrections true values. 
-

x (11) +0.74 -0.37 +0.37 

y (11) +0.50 -0.01 +0.49 

x (42) +0.36 -0.46 -0.10 

y (42) +1.10 0.00 +1.10 

x (12)• -1.41 -0.61 -2.02 

y (12) +l.04 -0.14 +0.90 

:x: (43) -1.11 -0. 77 -1.88 

y (43) +l.45 -0.17 +1.28 

b) Angles (mrad) : 

rf.. (3 E 
horizontal +0.01 +0.10 -0.07 

Top 
vertical -0.01 -0.03 -0.03 

-
horizontal o.oo +0.18 -0.09 

Bottom 
vertical -0.01 +0.13 +0.07 



2m USER'S HANDBOOK 

Section : TELESCOPE 

Date : 10.8.1976 

TELESCOPE READINGS 

for chamber operation during period 

Ref ere nee : 1048 Validity 27.2.1976 - 2.4.1976 

a) Coordinates (mm) : 

readings corrections true values. 

x (11) +l.01 -0.20 +0.81 

y (11) +0.79 -0.36 +0.43 

x (42) +0.48 -0.25 +0.23 
.. 

y (42) +l.53 -0.45 +l.08 

x (12) -1.05 -0.29 -1.34 

y (12) +1.25 -0.07 +l.17 

x (43) -0.94 -0.37 -1.31 

y (43) +l. 73 -0.10 +1.63 

b) Angles (mrad) : 

r/.. (3 t 
horizontal +0.01 +0.02 -0.07 

Top 
vertical -0.01 +0.13 -0.03 

horizontal o.oo +0.04 -.0.09 
Bottom 

vertical -0.01 +0.10 +0.07 



Section : TELESCOPE 

Date : 10.8.1976 

2m USER'S FJ.NDBOOK 

TELESCOPE READINGS 

for chamber operation during period 

Reference : 1049 Validity 27.4.1976 - 13.5.1976 

a) Coordinates (mm) : 

readings corrections true values 
-

x (11) +0.72 +0.15 +0.87 

y (11) +0.59 -0.33 +0.26 

x (42) +0.06 +0.18 +0.24 
-

y (42) +1.25 -0.42 +0.83 

x (12) -1.25 -0.21 -1.46 

y (12) +1.07 -0.33 +0.74 

x (43) -1.18 -0.27 -1.45 

y (43) +1.55 -0.41 +1.14 

b) Angles (mrad) : 

,/.. (3 £ 
horizontal +0.01 -0.13 -0.07 

Top 
vertical -0.01 +0.11 -0.03 

horizontal o.oo +0.01 -0.09 
Bottom 

vertical -0.01 +0.21 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date : 10.8.1976 

TELESCOPE READINGS 

for cha.iaber operation during period 

Reference : 1050 Validity 20.5.1976 - 17.6.1976 

a) Coordinates (mm) : 

readings corrections true values 

x (11) +0.48 -0.07 +0.41 

y (11) -0.04 -0.58 -0.62 

x (42) -0.09 -0.08 -0.17 
-

y (42) +0.70 -0.73 -0.04 

x (12) -1.49 -0.45 -1.94 

y (12) +0.40 -0.72 -0.32 

x (43) -1.38 -0.57 -1.94 

y (43) +0.98 -0.90 +0.08 

b) Angles (mrad) 

,/.. (3 E 
horizontal +0.01 -0.04 -0.07 

Top 
vertical -0.01 +0.23 -0.03 

horizontal o.oo +0.11 -0.09 
Bottom 

vertical -0.01 +0.39 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

Date lD.8.1976 

TELESCOPE READINGS 

for chamber operation during period 

Reference 1051 Validity 25.6.1976 - 15.7.1976 

a) Coordinates (mm) 

readings corrections true values. 

x (11) +0.83 -0.21 +0.62 

y (11) +0.02 -0.62 -0.60 

x (42) +0.24 -0.27 -0.03 

y (42) +O. 76 -0.78 -0.02 

x (12)· -1.18 -0.47 -1.65 

y (12) +0.49 -0.46 +0.03 

x (43) -1.00 -0.59 -1.59 

y (43) +1.03 -0.58 +0.45 

b) Angles (mrad) 

rA (3 t 
horizontal +0.01 +0.02 -0.07 

Top 
vertical -0.01 +0.24 -0.03 

-
horizontal 0.00 +0.12 -0.09 

Bottom 
vertical -0.01 +0.27 +0.07 



2m USER'S HANDBOOK 

Section TELESCOPE 

• 10.8.1976 . Date 

TELESCOPE READINGS 

for chamber operation during period 

Reference 1052 Validity 29.7.1976 - 3.8.1976 

a) Coordinates (mm) 

readings corrections true values 
-

x (11) +l. 70 -0.81 +0.89 
y (11) +0.11 -0.73 -0.62 
x (42) +1.34 -1.01 +0.33 
y (42) +0.94 -0.92 

.. 
+0.02 

x (12)• -0.35 -1.07 -1.42 

y (12) +0.55 -0.72 -0.17 

x (43) -0.12 -1.34 -1.46 

y (43) +l.12 -0.90 +0.22 

b) Angles (mrad) : 

rJ.. (3 E 
horizontal +0.01 +0.29 -0.07 

Top 
vertical -0.01 +0.29 -0.03 -
horizontal o.oo +0.39 -0.09 

Bottom 
vertical -0.01 +0.39 +0.07 



Section : TELESCOPE 

Date : 13.1.1977 

TELESCOPE RF.:P.DI~iGS 

for chamber oneration durin!!' neriod 

Reference : 1053 Validity : 12.8.1976 - 20.8.1976 

a) Coordinates (z::o.) : 

readings corrections true valt:.es . 

x (11) +1.09 -0.26 +0.82 

·Y (11) +0.18 -0.73 -0.55 

x (42) +0.46 -0.33 +0.12 

y (42) +0.94 -0.92 +0 .• 02 

x (12) -0.97 -0.58 -1.55 

y (12) +0.54 -0.67 -0.13 

x (43) ..;.0.81 -o. 73 -1.53 

y (43) +l.05 -0.83 +0.21 

b) Angles (mrad) : 

rA (3 f 
. 

horizontal +0.01 +0.05 -0.07 
Top 

vertical -0.01 +0.29 -0.03 

horizontal o.oo +0.17 -0.09 
Bottom 

vertical -0.01 +0.36 +0.07 



2rn USER'S HA?WBOOK 

Section TELESCOPE 

Date : 13.1.1977 

TELESCOPE READINGS 

for chamber oneration during neriod 

Reference : 1054 Validity 26.8.1976 - 24.9.1976 

a) Coordinates (m.m) 

readings corrections true vali.!es 
-

x (11) +0.30 -0.26 +0.03 

y (11) +0.08 -0.73 -0.65 

x (42) -0.28 -0.33 -0.61 

y (42) +0.83 -0.91 -0.09 

x (12) -1.81 -0.47 -2.27 

y (12) +0.50 -o. 71 -0.22 

x (43) -1.62 -0.59 -2.20 

y (43) +1.07 -0.90 +0.17 

ti.. (3 £ 
horizontal +0.01 +0.05 -0.07 

Top 
vertical -0.01 +0.29 -0.03 

horizontal o.oo +0.12 -0.09 

Bottom 
vertical -0.01 +0.39 +0.07 



2m USEI?. 'S HA?IDBOOK 

Section : TELESCOPE 

Date : 13.1.1977 

TELESCOPE READINGS 

for chamber operation during ueriod 

Reference : 1055 ,Validity 15.10.1976 - 20.12.1976 

a) Coordinates (mm) : 

readings corrections true val\!es 
-

x (11) +0.60 -0.39 +0.21 

y (11) o.oo -0.53 -0.53 

x (42) +0.03 -0.50 -0.47 

y (42) +o. 77 -0.67 +0.10 

x (12) -1.56 -0.63 -2.19 

y (12) +0.46 -0.63 -0.17 

x (43) -1.47 -0.79 -2.26 

y (43) +1.02 -0.79 +0.23 

b) Angles (mrad) : 

rt.. (3 E 
horizontal +0.01 +0.11 -0.07 

Top 
vertical -0.01 +0.20 -0.03 

horizontal o.oo +0.19 -0.09 
Bottom 

vertical ' -0.01 +0.35 +0.07 
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2m USER'S HANDBOOK 

Section GEOM-TITLE 

Date 10.3.1970 

INFORMATION PROVIDED BY CERN 

Survey measurements on the chamber and on films taken during 

chamber runs are performed systematically to provide the user with inform

ation necessary for geometry reconstruction programs. 

The results of these measurements, for a given period, are 

presented in concentrated form on DATA SHEETS (see GEOM-TITLE/D ... ) which 

contain references to all relevant documents in this handbook. They contain 

furthermore a list of all experiments done during this period, together with 

information on chamber operation and magnetic field. 

The information provided by CERN for a given period consists of: 

1. Telescope measurements: These measurements of the relative orientation 

of chamber windows and camera plate are done in the way described in section 

TELESCOPE/A 001. Detailed information about angles and displacement of 

fiducial marks is given on a separate sheet for users who like to do their 

own reconstruction. 

2. Field origin: The relative orientation of the centre of the chamber 

(origin of field map) is measured with respect to the camera plate as 

described in section FIELD/A 001. 

on the DATA SHEETS. 

The results (x , y , z ) are indicated 
0 0 0 

3. Fiducial marks: The results of the fiducial measurements on the CERN-HPD 

(see section GEOM-TITLE/B) are presented in different ways: 

a) Co-ordinates of all fiducial marks measured on individual frames. 

This very detailed information is kept on tapes for library purposes. 



Section 

Date 

2m USER'S HANDBOOK 

GEOM-TITLE 

10.3.1970 

Page 2 

It may be useful for people who intend to study longterm 

operation of the chamber. 

b) :~~~~~~~=-E~~~~-!~~-~~~~~~~~~~-~~~~~: This is the basic output from 

the data checking and averaging procedure mentioned in the previous 

chapter (GEOM-TITLE/B) . It is used to check variations of parameters 

during a period (or experiment) . These checks are done at CERN as a 

routine procedure. 

c) =~~~~~~~:_E~~~~-!~~-~~E~~~~~~~ (or period): This information is 

obtained from averaging all rolls measured for a given experiment 

(or period) . It may be used as input to fiducial reconstruction 

programs other than PYTHON, or for any special calculations by 

the user. 

d) PYTHON title for experiment (or period): THRESH title blocks CAMERA, 

MEDIA, MEDIA2, REFER and CORREC are calculated from the "average" 

photo of the experiment (or period) . 

DATA SHEETS (section GEOM-TITLE/D) and telescope measurements 

(section TELESCOPE/B) will automatically be circulated to all owners of the 

"2m USER'S HANDBOOK". Any information concerning fiducial measurements and 

titles should be requested explicitly from CERN. Every period is identified 

by a reference number and every experiment by a code number quoted on the 

DATA SHEET. It will help greatly to avoid misunderstandings if period 

reference and experiment code are stated for any request. 
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Section GEOM-TITLE 

Date 10.3:1970 

REQUEST FOR CHAMBER DATA 

Name : 

Address 

Experiment . ------------------------------------------------------
Code T Period : 

Code number and period can be found from the DATA SHEETS, see section 

GEOM-TITLE/D. 

Please indicate with a cross which information you would like to 

obtain 

D PYTHON title for experiment, small box 

D PYTHON title for experiment, big box 

D "Average photo" for period 

D "Average photo" for experiment 

D "Average photo" for individual rolls 

D FIELD map MlOCl D 
D FIELD polynomial MlOCO D 

D Other information: 

Please send this form to 

M8Cl D 
M6Cl D 

Miss Karin Gieselmann 
CERN, TC-Division 
1211 GENEVE 23 (Suisse) 
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DATA SHEET 

for chamber operation during period 

Reference : 1054 Validity 26.8.1976 - 24.9.1976 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T209 K-, 8.25 GeV/c 0653 - 1040 H2' dp -MlOCl 

Origin of FIELD map : (x = -0. 9 ,y = -0. 8 ,z =-25. 2) cm 
- 0 0 . . 0 

Documents valid for this period : 
- G::ameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 

·- Chamber 
. - Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Averagetphoto for period 

-"-
-"-
-"-
-"-
_,;_ 

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 

, 
, 
, 

' , 

- Individual measurements of fiducial marks 

OPTICS I B 003 
OPTICS I C OOlB, C002A 
OPTICS I D 002A 
OPTICS / E OOlA 
TELESCOPE / B 054 
FIELD / B 001, B002 
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Section.: GEOM-TITLE 

Date 13.1.1977 

DATA SHEET 

for chamber operation during period 

Reference : 1055 Validity 15.10.1976 - 20.12.1976 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T209 K ' 8.25 GeV/c 1041 - 1668 H2 , dp -MlOCl 

Origin of FIELD map 

Documents valid for 

: (x0 =-o.9 ,y0 = -0.8 ,z0 =-24.2) cm 

this period : 
- ~ameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 

. - Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-_ 11.._ 

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 

' 
' 

' 

- Individual measurements of fiducial marks 

OPTICS / B 003 
OPTICS / C OOlB, C002A 
OPTICS / D 002A 
OPTICS / E OOlA 
TELESCOPE / B 055 
FIELD / B 001, B002 
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Section GEOM-TITLE 
D 001 

Date 13.3.1970 

DATA SHEET 

for chamber operation during period 

Reference : 1001 Validity 13.3.1970 - 25.3.1970 

Experiments run during this period : 

T--- ·------·- --M-.. < 

code experiment roll chamber chamber 
numbers operation magnets 

i 

- COOl - C012 H2' dp - M8Cl 
Tl30 K I 1.45 - 1.82 GeV/c , 

I C013 - coso H2' dp - MlOCl 

Tl55 + 1. 32 GeV/c COSl Cl35 K I - H2' dp + M8Cl 

Origin of FIELD map 

Documents valid for 

: (x =-l.7,y=-0.3,z=-25.2) 
0 0 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows 

Fiducial 
- Chamber 

marks 

- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 

PYTHON title for period 
PYTHON title for experiment 
'Average"photo for period 

-"-
-"-
-"-
-"-
-"-

'Average'photo for experiment 
'Average'photo for individual rolls 
Individual measurements of fiducial marks 

OPTICS I c 001 I c 002 
OPTICS / D 002 
OPT res I E 001 
TELESCOPE / B 001 
FIELD / B 001, B 003 

I 
I 



f-
! 

r 
I 

2m USER'S HANDBOOK 

Section GEOM-TITLE 

Date 11. 4 .1970 

DATA SHEET 

for chamber operation during period 

Reference : 1002 Validity 11.4.1970 - 21.5.1970 

Experiments run during this period : 

r 

------- ·-- --·-- I 
code experiment roll chamber I chamber 

numbers operation i i:"'cagne-i:s ! - i 
I 

' i 

I + ' 
Tl55 1.25 GeV/c 

i 

K I l Cl36 - Cl94 H2' dp + M8Cl 
I - I Tl78 K I LOO - 1.40 GeV/c Cl95 - C337 H2' dp - M6Cl 

{ C338 - C364 H2' dp - M8Cl 
Tl73 p, 1.50 - 2.04 GeV/c 

C365 - C481 H2, dp - MlOCl 

1 C482 - C493 H2, dp - MlOCl - GeV/c ~~ Tl30 K I 1.45 - 1.82 
C494 - C499 H2' dp - H8Cl 

Origin of FIELD ::;.:=ii:; : (z = -1.5 ,y = -0.6 ,z =-25.2) 
0 0 0 

cm 

this - ..::l,.-...;' ,....,....: • 
:;:-'-- -'-"'...J. • Documen-i:s valid 

- Cameras 2m LiSER'S HA~DECOK, 

- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional in~crr::aticn avail~jle 

- Magnetic ~ie:d ~2? 
- PYTHCH T.i -::l12 :er e:e:::ricc 

- PYTHON title :er ~~~erir:::nt 
'Average'pho~o ~or ~e~1cG 

-"-
-"-
-"-
-"-
-"-

- 'Average'~hoto :er ex~eri~en1: 
- 'Average'photc :or individual rolls 

Individual .. -. ~ . .. , 
~easurer::ents or r1auc1ai ~arKs 

OF";:"ICS I B 003 

OPTICS I C 001 
OPTICS I !) 002 

OPTICS I E 001 
TELESCOFE / B 002 

FIELD / B 001, B 003, B 004 

I 
I 

i .! 
i 
! 

I 

I 
I 

I 
' 
I 

I 
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2m USER'S HANDBOOK 

Section GEOM-TITLE 

Date 5.6.1970 

DATA SHEET 

for chamber operation during period 

Reference : 1003 Validity 5.6.1970 - 21.7.1970 

Experiments run during this period : 
-- .. . ··-·-···· ··- -~------··-

___ ,. _____ 

I code experiment roll chamber chamber 
numbers operation magnets 

i 
I 

' 
Tl74 K - 1.18 - GeV/c ~ C500 - C546 D2' dp - MlOCl 

I 1. 78 
C547 - C648 D2, dp - M8Cl 

-Tl52 1T I 9.0 GeV/c C649 - C753 D2' dp - MlOCl 
+ Tl88 K I 8.25 GeV/c C754 - C786 D2' dp + MlOCl 

Origin of FIELD map 

Documents valid for 

: ( x = -1. 7 , y =-o • 5 , z =-2 5 • 2 ) 
0 0 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPTICS / C 001, c 002 
OPTICS / D 002 
OPT res I E 001 
TELESCOPE / B 003 
FIELD / B 001, B 003 

i 
! 

I 



2rn USER'S HANDBOOK 

Section GEOM-TITLE 
D 004 

Date 7. 8.1970 

DATA SHEET 

for chamber operation during period 

Reference : 1004 Validity 7.8.1970 - 7.9.1970 

Experiments run puring this period : 

. r- -- .. ·---·--. ..... ___ ----

1 code experiment roll chamber I 
I 

chamber ~ 
I Tl79 

Tl62 

Tl69 

Tl88 

L 

I 

I 
I 
I 

I 

... 
1T I 

-
1T I 

p, 

p, 

K+, 

4.0 GeV/c 

16.0 GeV/c,tests 

19.2 GeV/c 

9.2 GeV/c 

8.25 GeV/c 
.. 

numbers operation magnets 

dp I C791 - C925 o2 , + MlOCl 

I KOOl - K014 o2 , dp 0 
I 

C926 - C952 D2 , sp I + MlOCl 

C953 - C990 D2 , sp I - MlOCl 

DOOl - DOlO D21 dp + MlOCl 

Origin of FIELD map 

Documents valid for 

: (x =-1.7 ,y =-0.5 ,z =-25.2) 
0 0 0 

cm 

this pericd : 
- Cameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 

PYTHON title for period 
PYTHON title for experiment 
'Average'photo for period 

-"-
-"-
-"-
-"-
- "-

'Average'photo for experiment 
'Average'photo for individual rolls 
Individual measurements of fiducial marks 

OPTICS / B 003 
OPTICS / C 001, c 002 
OPTICS I D 002 
OPT res I E 001 
TELESCOPE / B 004 
FIELD / B 001 

J 



r 
I 
I 

i 

! 

2m USER'S HANDBOOK 

Section GEOM-TITLE 
0 005 

Date 20.9.1970 

DATA SHEET 

for chamber operation during period 

Reference : 1005 Validity 20.9.1970 - 17.10.1970 

Experiments run during this period : 

--, 
'"~-- ... ··- -~---- ---·--··-

I I code experiment roll chamber chamber I I 

numbers operation ' magnets I 
I I 

I 
' I I 

i I 
K+, 

I 

Tl88 8.25 GeV/c : 0013 - 0065 02' dp i + MlOCl I 
Tl82 K+ 5.46 GeV/c 

I 
0066 - 0148 D2' dp + NlOCl I I 

i 
Tl69 .P' 9.2 GeV/c 0149 - Dl64 D2' sp - MlOCl I 

I 

i Tl94 p, 19.2 GeV/c Dl65 - Dl83 D2, Sp + MlOCl 
' 

7T+ I 

I 
Tl79 4.0 GeV/c 0184 - 0195 D21 dp + MlOCl I 

I 
"' 

I 

! 

I 
___ j 

Origin of FIELD man : (x = -1. 7 ,y = -0.5 ,z = -25.2) cm 
0 0 0 

Documents valid for this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"- OPTICS I C 001, c 002 
-"- OPTICS / D 002 
-"- OPTICS / E 001 
-"- TELESCOPE / B 005 
- "- FIELD / B 001 

- 'Average'photo for experiment 
'Average'photo for individual rolls 

- Individual measurements of fiducial marks 



r-
! 

i 
i 

2m USER'S HANDBOOK 

Section GEOM-TITLE 
D 006 

Date 31.10.1970 

DATA SHEET 

for chamber operation during period 

Reference : 1006 Validity 31.10.1970 - 5.11.1970 

Experiments run <luring this period : 

--!" ···--·· . ·~-----·- -~-·· 

code experiment roll chamber chamber 

I numbers operation magnets 

! 

' i 

Tl48 I + 16.0 GeV/c I 0196 K ' 

I 

- D246 H2' dp + MlOCl 

I 
I 

Origin of FIELD map 

Documents valid for 

: (x = -1. 7 ,y = -0.5 ,z = -25.2) 
0 0 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS I 

OPTICS / 
OPTICS / 

B 003 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Averagei:photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

c 001' c 002 
D 002 

OPT res I E 001 
TELESCOPE / B 006 
FIELD / B 001 

' 
I 

I 



r··· 
I 
i 

I 
I 

2m USER'S HANDBOOK 

Section GEOM-TITLE 
D 007 

Date 6.11.1970 

DATA SHEET 

for chamber operation during period 

Reference : 1007 Validity 6.11.1970 - 13.11.1970 

Experiments run during this period : 

--r 

"c.-~ ,.. ••- . ~--~-~~··- ~=-=~--~ -·-~·~~----·=·~-~ 

code experiment roll chamber 

I numbers operation 

i 
I 

; 

I -Tl87 3.9 GeV/c I D247 1T 
' 

I 
- 0333 H dp 2' 

Origin of FIELD map 

Documents valid for 

: (x = -1.7,y =-0.5 ,z =-25.2) 
0 0 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS I B 003 

chamber 
magnets 

- MlOCl 

- Windows 
- Fiducial marks 

-"-
-"-

OPTICS / C 001, c 002 
OPTICS / D 002 

- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Averagetphoto for period 

-"-
-"-
- "-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPT ICS / E 001 
TELESCOPE / B 007 
FIELD / B 001 

I 
I 
I 

I 

J 



2m USER'S HANDBOOK 

Section GEOM-TITLE 

Date 21.1.1971 

DATA SHEET 

for chamber operation during period 

Reference : 1008 Validity 21.1.1971 - 5.2.1971 

Experiments run during this period : 

r-· r ---·· -~~----·-·----· -~-···---·-

I code experiment roll chamber 

, I numbers operation 
~--~-
! 

! 
i 

Tl48 K+, 16.0 

Tl86 K - 14.3 I 

Origin of FIELD map 

Documents valid for 
- Cameras 

I 
I 

: 

GeV/c 

I 
0400 - 0460 H2' dp 

GeV/c 0461 0546 dp - H2' I 

: (x =-1.8,y =-0.5,z =-25.2) 
0 0 0 

cm 

this period : 
2m USER'S HANDBOOK, OPTICS I B 003 

0 008 

chamber 
magnets 

+ MlOCl 

- MlOCl 

- Windows 
- Fiducial marks 

-"-
-"-

OPTICS / C 001, c 002 
OPTICS I D 002 

- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Averagetphoto for period 

-"-
-"-
- "-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPT res I E 001 
TELESCOPE / B 008 
FIELD / B 001 

I 
i 
I 

J 



--

i 

I 
I 

' 

2m USER'S HANDBOOK 

Section GEOM-TITLE 

Date 11. 2 .1971 

DATA SHEET 

for chamber operation during period 

Reference : 1009 Validity 11.2.1971 - 26.2.1971 

Experiments run during this period : 
-~-----.-· ·---.. ·~-·,·--· 

code 
-·-1 · --·-····-

experiment roll chamber 

I 

Tl58 p, 24.0 

Tl59 p, 12.0 

Tl95 p, 7.3 

Origin of FIELD map 

Documents valid for 
- Cameras 

numbers operation 

GeV/c D547 - D597 H2' sp 

GeV/c 0598 - D629 H2' dp 

GeV/c D630 - D654 H2, dp 

: (x =-1.8 ,y =-0.5 ,z =-25.2) 
0 0 0 

cm 

this period : 
2m USER'S HANDBOOK, OPTICS I B 003 

I chamber 
magnets 

+ MlOCl 

+ MlOCl 

- MlOCl 

- Windows -"-
- Fiducial marks -"-

OPTICS / 
OPTICS I 

c 00]., c 002 
D 002 

- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Averagetphoto for period 

-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPTICS / E 001 
TELESCOPE / B 009 
FIELD / B 001 

I 
; 
! 

I 



2m USER'S HANDBOOK 

Section GEOM-TITLE 
D 010 

Date 4.3.1971 

DATA SHEET 

for chamber operation during period 

Reference : 1010 Validity 4.3.1971 -19.3.1971 

Experiments run during this period : 

r code 
.T ---·····- ·~----·-· ------

I experiment roll chamber chamber I 
I 

numbers operation magnets i 

I 
f 

+ : I 
"TT , 16.0 GeV/c 

I 
D655 - D730 H2, dp + MlOCl 

! -p, 9.2 GeV/c D731 - D764 H2' dp ~ MlOCl I 

T201 

Tl84 
-Tl95 p, 7.3 GeV/c D765 - D808 H2, dp - MlOCl 

L 
Origin of FIELD map : (x = -1.a,y =-o.s ,z =-2s.2) 

. 0 0 0 
cm 

Documents valid for this period : 
- Cameras 2m USER'S HANDBOGK, OPTICS I B 003 
- Windows -"- OPTICS I c 001, c 002 
- Fiducial marks -"- OPTICS I D 002 
- Chamber -"- OPT res I E 001 
- Telescope readings -"- TELESCOPE / B 010 
- Field map 

Additional information available 
- Magnetic field ma? 
- PYTHON title for period 
- PYTHON title for experinent 

'Average'photo for period 

- "-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

FIELD / B 001 

' ! 
i 
' 

---



2m USER'S HANDBOOK 

Section GEOM-TITLE 
D 011 

Date 25.3.1971 

DATA SHEET 

for chamber operation during period 

Reference : 1011 Validity 25.3.1971 - 8.4.1971 

Experiments run during this period : 

r-· 
-·-r 

---·····-· -~-·-·~----·-- --------- ... __ . 

I I code experiment roll chamber chamber 
I numbers operation I magnets 

~----'· i 

! 
I 

i 
- I Tl80 'IT , 11.2 GeV/c ! D809 - D 976 H dp - MlOCl 

I 
2' 

I 

Origin of FIELD map 

Documents valid for 

: (x = -1.8 ,y = -0.5 ,z = -25.2) 
0 0 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Averagetphoto for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPTICS I Cool, c 002 
OPTICS / D 002 
OPT res I E 001 
TELESCOPE / B 011 
FIELD / BOOl 

I 

: 
! 

I 

I 



r 
I 
! 

i 

Section 

Date 

GEOM-TITLE 

15.4.1.971 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1012 Validity 15.4.1971 - 26.4.1971 

Experiments run during this period : 
----.•-· ·--~---·- ---·· 

I code experiment roll chamber 
numbers operation i 

! 
: ! 

i 

- { 0977 - 0999 Tl77 K , 16.0 GeV/c H2' sp 
EOOl - E033 

" 

l chamber 
magnets 

-MlOCl 

I 
I 

! 
i 

__ J 
Origin of FIELD mac 

Documents valid for 

: (x = -1.8,y = -0.5,z = -25.2) cm 
0 0 0 

this period : 
- Cameras 2m USER'S 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-
- "-

- 'Average'photo for experiment 

HANDBOOK, OPTICS 
OPTICS 
OPTICS 

I B003 
/ COOl, c 002 
I roo2 

OPT res I EOOl 
TELESCOPE / B012 
FIELD I Boo1 

- 'Average'photo for individual rolls 
Individual measureme~ts of fiducial marks 



,-
i 

i 
i 

2m USER'S HANDBOOK 

Section GEOM-TITLE 
D 013 

Date 12.5.1971 

DATA SHEET 

for chamber operation during period 

Reference : 1013 Validity 12.5.1971 - 17.5.1971 

Experiments run during this period : 
-- .. -·~·- "• .... -~~------ ------

code experiment roll chamber chamber 
numbers operation magnets 

T201 + 16.0 GeV/c 1f I E034 - E053 H21 dp + MlOCl 

' ! 
I 

_J 
Origin of FIELD map 

Documents valid for 

: (x = - 1.8,y = -0.5 ,z = -25.2) 
0 0 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPTICS / COOl, c 002 
OPTICS / D 002 
OPT ICS / E 001 
TELESCOPE / B 013 
FIELD / BOOl 



2m USER'S HANDBOOK 

Section GEOM-TITLE 
D 014 

Date 2.6.1971 

DATA SHEET 

for chamber operation during neriod 

Reference : 1014 Validity 2.6.1971 - 17.6.1971 

Experiments run during this period 

r- code -·-1 ex_p_e_r_i-·m·--en-t----,------r-;~~------.,--c-h_a_mb __ e_r_---,-___ c_h,_a_mb ___ e_r __ 

, i I numbers operation rna,:i:nets 
1----~----·---------------+---------t--~~---r,I ------~ 

Tl77 K , 16.0 GeV/c : E054 - El39 H2 , sp ' - MlOCl 

I _..._____ ____ ___.___ _ __.__ ____ J 
Origin of FIELD ma-.:i : (x = -1.8 ,y = -0.5 ,z = -25.2) cm 

0 0 0 

Documents valid for this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows -"-
- Fiducial marks -"-
- Chamber - " -
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for exoeriment 

'Average'photo for period 

-"-
-"-

- 'Average 'photo :~or experiment 
- 1 Average 'phot•;;i for individual rolls 
- Individual measurements of fiducial marks 

OPTICS / C 001, c 002 
OPTICS / D 002 
OPT res I E 001 
TELESCOPE I B 014 
FIELD / B 001 



r .... 
I 
i 

I 

i 

I 

2m USER'S HANDBOOK 

Section 

Date 

GEOM-TITLE 

24.6.1971 ~--01_s _ __. 

DATA SHEET 

for chamber operation during period 

Reference : 1015 Validity 24.6.1971 - 19.7.1971 

Experiments run during this period : 

-·-r 
, .......... 

----~----···· -·----· -·-~-·---·- ··- .. ,----~--~ 

I 
·---

1 
code experiment roll chamber chamber I 

I numbers operation : magnets 

i 
I 

- I 
T 168 K ' 14.3 GeV/c E250 - E319 H2, dp I -MlOCl 

+ 
T 148 K ' 16.0 GeV/c E320 - E379 H2, dp +MlOCl 

Origin of FIELD map 

Documents valid for 

: (x = -1.8 ,y = -o.5 ,z = -25.~ 
0 0 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average ''photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPTICS / C 001, c 002 
OPTICS / D 002 
OPT res I E 001 
TELESCOPE / B 015 
FIELD / B 001 

! 
I 

I 
I 

J 



Section 

Date 

GEOM-TITLE 

28.10.1971 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during perioi 

Reference : 1019 Validity 28.10.1971 - 25.11.1971 

Experiments run during this period : 

code experiment roll cha."!lber chamber 
numbers ope:;ation magnets 

T 197 - 1.03 GeV/c F327 - F344 H2, dp -4500A + 520A 1t , 

T 

T 

n-' 1.01 GeV/c F345 - F362 H2, dp -5000A + 500A 
1t , 0.98 GeV/c F363 - F372 H2, dp -5000A + 500A 
1t , 0.98 GeV/c F373 - F382 H2, dp -4000A + 500A 
1t , 1.05 GeV/c F383 - F401 H2, dp -4500A + 500A 
n-' 1.07 GeV/c F402 - F419 H2' dp -4500A + 5'20A 

198 + 1.12 GeV /c ·F420 - F443 H2, dp +5000A - 520A 1t , 

n+' 1.24 GeV/c F444 - F467 H2' dp +5000A - 580A 

197 - 1.12 Gev/6 F468 - F482 -5000A + 60CA 1t ' H2' dp 

- camera plate ~emoved to clei n small windoil s. 

Origin of FIELD map 

Documents valid for 

: (x =-1.8 ,y =-0.5 ,z :-25.2) 
0 0 . 0 

cm 

this period : 
- .Cameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 

' 

' 

- Individual measurements of fiducial marks 

OPTICS I B 003 
OPTICS I COOl, C002 
OPTICS I D 002 
OPTICS I E 001 
TELESC·:?E I B019 
FIELD / B •... 



Section 

Date 

GEOM-TITLE 

26.11.1971 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1020 Validity 26.11.1971 - 15.12.1971 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

; 

~ 202 - 3.0 GeV/c p, E765 - E907 n2, dp -MlOCl 

~ 

- chamber emptied and warn ed up 

- small telescope and came ra windows rep aced 

- standard maintenance and cleaning 

Origin of FIELD map : (x = -1.8 ,y = -0.5 ,z = -25.2) cm 
. 0 0 ' 0 

Documents valid for this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows -"- OPTICS I C 001, C002 
- Fiducial marks - "- OPTICS I D 002 
- Chamber -"- OPT res / E 001 
- Telescope readings -"- TELESCOPE / B 020 
- Field map -"- FIELD / B 001 

Additional information available 
- Magnetic f.i eld map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average 1 photo for period 
- 1 Average' photJ for c:.-:pcr'iment 
- 'A.v·2r21ge'pl1oto for iritiiv:i.dua.l rolls 
- Individual !r;casurcment-::: of fiducial marks 



Section 

Date 

GEOM -TITLE 

9.6.1972 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 102i Validity 9.6.1972 - 1.7.1972 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

' 
T 181 n- , 11.2 GeV/c E908 - E999 H2, dp -MlOCl 

- FOOl - F031 

T 215 K-, 8. 25 GeV /c F032 - Fl02 H2, dp -MlOCl 

- camera plate removed 

Origin of FIELD map : (x =-1.8 ,y =-0.7 ,z =-25.2) cm 
. 0 0 . 0 

Documents valid for this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B003 
- Windows -"- OPTICS I Coo1, C002 
- Fiducial marks -"- OPTICS / 0002 
- Chamber -"- OPT JCS / EOOl 
- Telescope readings -"- TELESCOPE / B021 
- Field map - "- FIELD / B001 

Additional information available 
- Magnetic field map 

PYTHON title for period 
PYTHON title for experiment 
'Average 'phoLO for pe1•iod 
1 Average' photo for cxperirr1ent 

- 'Aver~ge'photo fer individu2l rolls 
- I~dividual measurements of fiducial mdrks 



2m USER'S HANDBOOK 

Section GEOM-TITLE 

.Date 10.7.1972 

DATA SHEET 

for chamber operation during period 

Reference : 1022 Validity 10.7.1972 - 3.8.1972 
Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

; 

T 203 d ' 11.0 GeV/c Fl03 - Fl25 H2, dp +MlOCl 
-T 214 

K ' 14.3 GeY/c F550 - F672 H2, dp -MlOCl 

- p , 24.0 GeV/c, tests K041 - K054 H2, sp 0 

T 158 p , 24.0 GeV/c G631 - G670 H2, sp +MlOCl 

- camera plate removed 

Origin of FIELD map 

Documents valid for 
- Cameras 

: (x =-1.8 ,y =-0.7 ,z =-25.2) 
. 0 0 0 

cm 

this period : 
2m USER'S HANDBOOK, 

- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-
-"-

-· 'Average 'photo for experirnen t 
- 'Average'photo for individual ~ells 
- Individual measurements of fiducial marks 

OPTICS / B003 
OPTICS I COOl, C002 
OPTICS / 0002 
OPT JCS / EOO 1 
TELESCOPE / B022 
rIELD I POOl 



Section 

Date 

GEOM-TITLE 

10.8.1972 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1023 Validity 10.8.1972 - 31.8.1972 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T 158 p , 24.0 GeV/c G671 - G675 H2, sp ;.MlOCl 

T 220 K-, 16.0 G~V/c F673 - F753 H2, sp -MlOCl 

T 201 n+ , 16.0 GeV/c F754 - F836 H2, dp +MlOCl 

- chamber warmed up, bloc kage of refrig ~rator 

Origin of FIELD map : (x =-1.6 ,y =-0.6 ,z =-25.2) cm 
- . 0 0 . 0 

Documents valid fo~ this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B003 
- Windows -"- OPTICS I COOl, 0002 
- Fiducial marks -"- OPTICS / 0002 
- Chamber -"- OPTICS / EOOl 
- Telescope readings -"- TELESCOPE / B023 
- Field map -"- FIELD / BOOl 

Addj t1onal inforr.1ation avai1able 
- Magnet:ic field map 
- PYTHON titl0 for period 
- PYTHON title for experiment 

'Avc~3ge 1 ph~to fu~ period 
~·· '/iv·211 c.f~·~· 'pLutc foro expe1"in1ent 
- 1 /\ vcrage 'p'.:c»t:o fo:c in di vj (:~1"ll rol:!.s 
- l:d:i vidual r11casm0 ernents of fiducial :narks 



Section 

.Date 

GEOM-TITLE 

12.9.1972 

2m USER'S HANDBOOK 

D 024 

DATA SHEET 

for chamber operation during period 

Reference : 1024· Validity 12.9.1972 - 28.9.1972 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T 221 K-
t 1.04 GeV/c F837 - F844 H2, dp -M8CO 

0.96_GeV/c F845 - F854 H2, dp -M8CO 

0.92 GeV/c F855 - F867 H2, dp -M8CO 

1.00 GeV/c F868 - F949 H2, dp -M8CO 

- Camera plate removed 

Origin of FIELD map 

Documents valid for 

: (x =-1.6 ,y =-0.3 ,z :::.-25.2) 
. 0 0 . 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Avceragc:; 'photo for experirnent 
- 'Average'photo for individudl rolls 
- Ind:i':idual measurcTflents cif fj ducial marks 

OPTICS I roo3 
OPTICS / C 001, C002 
OPTICS / D 002 
OPT res I E 001 
TELESCOPE / B 024 
FIELD I B 002 , but take value 

of B0 from FIELD/B003 



2m USER'S HANDBOOK 

Section GEOM-TITLE 

Date 9.10.72 

DATA SHEET 

for chamber operation during period 

Reference : 1025 Validity 9.10.1972 - 3.11.1972 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magrwts 

----
1.04 "\ F953 H2, ap +dp -MlOCl 

T 208 KP, 1.09 F954 - F983 
1.14 F984 - GO!O 
1.18 GeV/c GOH - G039 
1.04 G040 - G066 
1.00 G067 - G092 
1.11 G093 - Gll9 
1.04 ) Gl20 - Gl26 

··---.. 

Origin of FIELD map: (x =-1.6,y =-0.3,z =-25.2) cm 
. __._. 0 0 0 

Documents valid for this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows -"- OPTICS / C 001, C002 
- Fiducial marks -"- OPTICS / D 002 
- Chamber -"- OPT JCS / E 001 
- Telescope readings -"- TEIXSCOPE / B 025 
- field map - "- FIELD / B 001 

Addi ticnal inforrnaU on available ----··------· - Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 
- '/we.rage' f'hc»to for E!2''pt:1°irf1ent 
- 'Average 'phcto for indj.-ricual ro.l.1s 
- Individual measurements of fiducihl marks 



T 

T 

Section 

Date 

GEOM-TITLE 

13.11.1972 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation durin& period 

Reference : 1026 Validity 13.11.1972 - 1.12.1972 
Experiments run during this period : 

code experiment roll chamber 
numbers operation 

182 K+, 5.46 GeV/c Gl50 - G222 D2' dp 

194 + 19.0 GeV/c G223 - G264 D2, sp p , 

- Camera plate removed i o change f-sto ::i. 

Origin of FIELD map : (x0 =-1.6 ,y0 =-0.3 ,z0 =-25.2) cm 

Documents valid for this period : 
- ~ameras 2m USER'S HANDBOOK, OPTICS / B 003 

chamber 
magnets 

+MlOCl 

+MlOCl 

- Windows -"- OPTICS / C OCl (8.6.72), C002 
- Fiducial marks -"- OPTICS I D 002 
- Chamber -"- OPTICS / E 001 
- Telescope readings -"- TELESCOPE / B 026 
- Field map - "- FIELD I B 001 

Additional information available 
- Magnetic field map 

PYTHON title for period 
PYTHON title for experiment 
'Average'photo for period 
'Average'photo for experiment 
'Average'photo for individual rolls 
Individual measurements of fiducial marks 



Section 

Date 

GEOM-TITLE 

8.12.1972 

2m USER'S HANDBOOK 

I D 027 

DATA SHEET 

for chamber operation during period 

Reference : 1027 Validity 8.12.1972 - 18.12.1972 
Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T 179 11+ 
' 4.0 GeV/c G265 - G367 D2' dp +MlOCl 

- chamber emptied and w, rmed up. 

Origin of FIELD map 

Documents valid for 

: (x =-1.6 ,y =-0.3 ,z =-25.2) 
0 0 . 0 

cm 

this period : 
- ~ameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPTICS I B 003 
OPTICS / C 001 (8.6.72), C002 
OPTICS / D 002 
OPTICS / E 001 
TELESCOPE / B 027 
FIELD / B 001 



Section 

Date 

GEOM-TITLE 

25.2.1973 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1028 Validity 25.2.1973 - 15.3.1973 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

{ 2.45 GeV/c G370 - G386 H2, dp -MlOCl -

T 218 K-' 2.55 GeV/c G387 - G402 H2, dp -MlOCl 

, 
GeV/c -5000.b. + 460A 1.26 G403 - G420 H2, dp 

1.32 GeV/c G421 - G440 H2, dp -5000A + 460A 

1. 38 GeV/c G441 - G447 H2, dp -5500A + 480A 
-

T 197 Tt ' 1. 38 GeV/c G448 - G465 H2, dp -5500A + 500A 

1.44 GeV/c G4b6 - G489 H2, dp -5500A + 530A 

0.94 GeV/c G490 - G513 H2, dp -4000A + 350A 

T 198 + 1. 32 GeV/c G514 - G528 H2, dp +5000A - 440A 
Tt ' 

- Remove windows and fix gasket leak 
Origin of FIELD map : (x =-1.6 ,y =-0.3 ,z =-25.2) cm 

0 0 . 0 

Documents valid for this period 
- pameras 2m USER'S HANDBOOK, OPTICS / B003 
- Windows -"- , OPTICS/ C 001(8.6.72), C002 
- Fiducial marks -"- , OPTICS I D 002 
- Chamber -"- , OPTICS / E 001 
- Telescope readings -"- TELESCOPE / B 028 
- Field map -"- , FIELD / B 001, .•.. 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 
- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 



2m USER'S HANDBOOK 

Section GEOM-TITLE 

Date 27.4.1973 

DATA SHEET 

for chamber operation during period 

Reference : 1029 Validity 27.4.1973 - 25.5.1973 

Exp~rimente run during thie period : 

code experiment roll chamber chamber 
numbers operation magnets 

T 198 n; +, 1. 32 GeV/c G529 - G534 H2, dp +5000A - _440A 
1.38 GeV/c G535 - G550 H2, dp +5200A - 440A 
1.44 GeV/c G551 - G564 H2, dp +5500A - 440A 
1. 50 GeV/c G565 - G578 H2, dp +5700A - 580A 
1. 56 GeV/c G579 - G593 H2, dp +5900A - 560A 

d+, 1.32 GeV/c G594 - G596 H2, dp +5000Avariabl1 
1.03 GeV/c G596 - G597 H2, dp +4500A - 390A 

n; +, 1.62 GeV/c G598 - G6ll H2, dp +6100A - 560A 
1.69 GeV/c G612 - G623 H2, dp +6400A - 620A 

T 112 K-, 4.2 'GeV/c G765 - G829 H2, .. dp -MlOCl 

- chamber warmed up to "ix expansion 'i ystem 

Origin of FIELD m'=.n : (x = -1.6 ,y = -0.2 ,z = -25.2) cm 
:L"- 0 0 0 

Documents valid for this Eeriod : 
- Cameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
·- 'Average'photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 

, 

- Individual measurements of fiducial marks 

OPTICS I B 003 
OPTICS I c 001 ( 8 . 6 . 72 ) , C002 
OPTICS I D 002 
OPTICS / E 001 
TELESCOPE / B029 
FIELD / B 001, ... 



Section 

Date 

GEOM-TITLE 

7.6.1973 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1030 Validity 7.6.1973 - 12.6.1973 

Experiments run during this period : 

code experiment roll chamber 
numbers operation 

-

chamber 
magnets 

T 4.2 GeV/c 112 K H500 - H533 H2, sp+dp -MlOCl -, 

- camera plate remo t-ed because of (Condensation on 
outer windows. 

. 

Origin of FIELD map : (x0 =-1.6 ,y0 =-o.2 ,z0 =-25.2) cm 

Documents valid for this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 

Windows -"- OPTICS / C 001(8.6.72), C 002 
- Fiducial marks -"- OPTICS I D 002 
- Chamber - " - OPT ICS I E 001 
- Telescope readings -"- TELESCOPE / B 030 
- Field map -"·- FIELD / B 001 

Additional information available 
- Magnetic field map 

PYTHON title for period 
PYTHON title for experiment 
'Averagetphoto for period 
'Average'photo for experiment 
'Average'photo for individual rolls 
Individual measurements of fiducial marks 



Section 

Date 

GEOM-TITLE 

26.6.1973 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1031 Validity 26.6.1973 - 13.8.1973 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T 112 K-, 4.2 GeV/c G830 - G943 H2, dp -MlOCl -

HOOl - H071 H2' dp -MlOCl 
H550 - H580 H2, dp -MlOCl 

T 227 - 3,95 GeV/c H581 - H626 1t , H2' dp -MlOCl 

- empty chamber for deuterium runs . 

Origin of FIELD map : (x =-1.5 ,y =-0.3 ,z =-25.2} cm 
0 0 . 0 

Documents valid for this Eeriod : 
- Cameras 2m USER'S 
- Windows 
- Fiducial marks 

Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 

'Averagetphoto for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 

HANDBOOK, 

' 
' 
' 
' , 

- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPTICS I B 003 
OPTICS I c 001(8.6.72), c 002 
OPTICS I D 002 
OPTICS I E 001 
TELESCOPE / B 031 
FIELD I B 001 



Section 

Date 

GEOM-TITLE 

23.8.1973 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1032 Validity 23.8.1973 - 9.10.1973 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T - 1.95 GeV/c 211 K ' H701 - H798 D2, dp -MlOCl -
-T 210 p ' 4.0 GeV/c H072 - Hl49 D')' dp -MlOCl 

4.5 GeV/c Hl50 - H228 n;, dp -MlOCl 
5.0 GeV/c H229 - H312 D2, dp -MlOCl 
3.5 GeV/c H313 - H324 D2, dp -MlOCl 

- camera plate removed to clean inner windows 

. 

Origin of TIELD ~~ : (x = -1. 5 ,y = -0. 3 ,z = -25. 2) cm 
0 0 . 0 

Documents valid for this ;eeriod : 
- Cameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 

· - 'Average' photo for· period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 

' 

' 

' 

- Individual measurements of fiducial marks 

OPTICS I B 003 
OPTICS I c oo 1 ( 8. 6 . 72) , c 002 
OPTICS I D002 
OPTICS / E 001 
TELESCOPE / B 032 
FIELD / B 001 



Section 

Date 

GEOM-TITLE 

12.10.1973 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1033 Validity 12.10.1973 - 6.11.1973 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T 182 p ' 5.46 GeV/c G944 - G948 D2, dp 
Tl: -t' 5.46 GeV/c G949 - G952 D2, dp 
K+, 5.46 GeV/c G953 - G998 D2' dp 

T 217 K-' 8.2 GeV/c H800 - H913 D2, dp 

- camera plate removed for tests on ~ew filters 

. 

Origin of FIELD map 

Documents valid for 

: (x =-1.6,y =-0.3,z :::;..25.2) 
0 0 . 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 

+MlOCl 
+MlOCl 
+MlOCl 

-MlOCl 

Windows 
- Fiducial marks 

-"-
-"-

'OPTICS I coo1(8.6.72), 
OPTICS / D 002 

- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
·- 'Average'photo for period 

-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPT res I E 001 
TELESCOPE / B 033 
FIELD / B 001 

-

c 002 



Section 

Date 

GEOM-TITLE 

12.9.1975 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1034 Validity 27.11.1973 - 13.12.1973 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T 229 n-, 21 GeV/c { H325 - H390 D2, sp -MlOCl -
H391 - H467 D2, dp -MlOCl 

- Long PS shutdowr 

. 

Origin of FIELD me..£.: (x ::;....1.6 ,y = -0.3 ,z = -25.~ cm 
0 0 . 0 

Documents valid for this Eeriod : 
- Cameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title fer period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 

' , 
, 
' , 

- Individual measurements of fiducial marks 

OPTICS / B 003 
OPTICS I c 001 (8.6.72), C002 
OPTICS I D 002 
OPTICS / E 001 
TELESCOPE I B 034 
FIELD I B 001 



T 

T 

Section 

Date 

GEOM-TITLE 

17.Z.1974 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1035 Validity 17.Z.1974 - 8.4.1974 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

Zl6 K~, 14 GeV/c JOOl - JlZ6 Hz, Sp +MlOCO 

zzo K ' 16 GeV/c JlZ7 - JZ63 Hz, sp -HlOCl 

- Chamber warmed up, blo kage of refrig era tor 

- Cold-Tank camera windo~ s cleaned 

Origin of FIELD map 

Documents valid for 
- ~ameras 

: (x0 = -l.6,y0 = -0.3,z0 =-Z5.Z) 

this period : 

cm 

2m USER'S HANDBOOK, OPTICS I B 003 
- Windows 
- Fiducial mar•ks 
- Chamber 

. - Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Averagetphoto for period 

-"-
-"-
-"-
-"-
-''-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPTICS I C 001, C OOZ 
OPTICS I D OOZ 
OPTICS / E 001 
TELESCOPE / B 035 
FIELD / B 001, B OOZ 



2m USER'S HANDBOOK 

Section GEOM-TITLE I D 036 Date Z4.4.1974 

DATA SHEET 

for chamber operation during period 

Reference : 1036 Validity Z4.4.1974 - ZZ.5.1974 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T ZZ7 'IT ' 4 GeV/c J340 - J394 Hz, sp -MlOCl 

T ZOl 'IT+ 
' 16 GeV/c J395 - J461 Hz, dp +MlOCl 

T 158 p ' Z4 GeV/c G676 - G750 Hz, sp +MlOCl 

- Chamber warmed up, bl1 ckage of ref ri gerator 

- All small windows cle~ ned 

Origin of FIELD map 

Documents valid for 

: (x0 = -1.6 ,y0 = :-0.3 ,z0 =-z5.z) cm 

this period : 
- ~ameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 

. - Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 

· - 'Average ':photo for period 

-"-
-"-
-"-
-"-
_ ,j_ 

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 

' 
' 
' 
' 

- Individual measurements of fiducial marks 

OPTICS 
OPTICS 
OPTICS 

I 
I 
I 

B 003 
C 001,C OOZ 
D OOZ 

OPTICS / E 001 
TELESCOPE / B 036 
FIELD / B 001 



Section 

Date 

GEOM-TITLE 

1.6.1974 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

I D 037 

Reference : 1037 Validity 1.6.1974 - 20.6.1974 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

-
- GeV/c J462 - J542 H2' -MlOCl T 226 p, 12 Sp 

T 220 K-
' 16 GeV/c J264 - J306 H2, sp -MlOCl 

- Camera plate removed 

- Vacuum tank windows cl eaned 

Origin of FIELD map (x =-1.6 ,y :-0.3 ,z = -25.~ 
0 0 . 0 

cm 

Documents valid for this period : 
- ~ameras 2m USER'S 
- Windows 
- Fiducial marks 

·- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment · 

· - 'Average ''photo for period 

-"-
-"-
-"-
-"--".._ 

- 'Average'photo for experiment 

HANDBOOK, 

' 
' 
' 
' 
' 

- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPTICS I B 003 
OPTICS I c 001, c 002 
OPTICS I D 002 
OPT !CS / E 001 
TELESCOPE / B 037 
FIELD / B 001 

I 



Section 

Date 

GEOM-TITLE 

3.7.1974 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1038 Validity 3.7.1974 - 25.7.1974 

Experiments run during this pex'iod : 

code experiment roll chamber chamber 
numbers operation magnets 

-

- 16 GeV/c J543 - J594 H2' -MlOCl T 201 'IT ' 
sp 

-
GeV/c 

Fl50 - Fl66 
H2' -MlOCl T 226 p ' 12 Gl27 - Gl49 

sp 

T 209 IC, 8.25 GeV/c KOOO - K061 Hz, dp -MlOCl 

- Chamber emptied for bl )Ckage of refri gerator 

Origin of FIELD map 

Documents valid for 

: (x =-1.6 ,y =-0.3 ,z =-25.2) 
0 0 . 0 

cm 

this period : 
- ~ameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 

. - Telescope readings 
- Field map 

Additional information available 
- Magnetic field ma.p 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Averagerphoto for period 

-"-
-"-
-"-
-"-_,,_ 

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPTICS / E 003 
OPTICS / C 001,C 
OPTICS / D 002 
OPTICS / E 001 
TELESCOPE / B 038 
FIELD / B 001 

002 



Section 

Date 

GEOM-TITLE 

11.8.1974 

2m USER 1 S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1039 Validity 11.8.1974 - Z4.8.1974 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

,. 
1.13 GeV/c J596 - J6ZZ Hz, dp 
0.97 GeV/c J6Z3 - J669 Hz, dp 

T Z3Z K~ . 1.00 GeV/c J670 - J701 Hz, dp 
l.OZ GeV/c J70Z - J717 Hz, dp 
1.17 GeV/c J718 - J729 Hz, dp 
1.17 GeV/c J730 - J733 Hz, sp 

- Dirty big windows duE to power fail llre 
- Chamber emptied 

Origin of FIELD map 

Documents valid for 

: (x = -1.6 ,y = -0.3 ,z =-ZS.Z) 
0 0 . 0 

cm 

this period : 
- ~ameras 2m USER'S 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-
-''-

- 'Average'photo for experiment 

HANDBOOK, OPTICS / B 003 
OPTICS / C 001, COOZ 
OPTICS / D OOZ 
OPTICS / E 001 
TELESCOPE / B 039 
FIELD / B 001 

- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

-MlOCl 



Section 

Date 

GEOM-TITLE 

10.9.1974 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1040 Validity 10.9.1974 - Z6.9.1974 

Experiments run during this period : 

D 040 

code experiment roll chamber chamber 
numbers operation magnets 

{ 1.075 GeV/c J749 - J765 Hz, dp 
TZ3Z KO 1.10 GeV/c J766 - J779 Hz, dp L 

1.17 GeV/c J780 Hz, dp , 
1.51 GeV/c J801 - J817 
1.46 GeV/c J818 - J834 
1.41 GeV/c J835 - J851 
1.36 GeV/c J85Z - J868 
1.30 GeV/c J869 - J885 ~ 

TZ33 Ko ~ 1.Z5 GeV/c J886 - J90Z Hz dp L 
1.19 GeV/c J903 - J9Z3 
1.Z5 GeV/c J9Z4 - J927 
1.30 GeV/c J928 - J931 
1.36 GeV/c J93Z - J935 
1.41 GeV/c J936 - J939 - Camera plat 
1.47 GeV/c J940 - J943 clean windc 

... 1.51 GeV/c J944 - J947 . 
Origin of FIELD map: (x0 = -1.6, y 0 = -0.4, z0 = -Z5.2) cm 
Documents valid for this period : 

- Cameras 2m USER'S HANDBOOK, OPTICS / B003 

-MlOCl 

-MlOCO 

e removed 
IWS 

- Windows -"- OPTICS / C 001, COOZ 
- Fiducial marks -"- OPTICS / D00Z 
- Chamber -"- OPTICS / E001 
- Telescope readings -"- TELESCOPE / B 040 
- Field map -"- FIELD / B 001 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 
- 'Average'photo for experiment 
- 'Average'photo for individual-rolls 
- Individual measurements of fiducial marks 

to 



Section 

Date 

GEOM-TITLE 

4.10 .1974 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1041 Validity 4.10.1974 - Zl.10.1974 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

NONE p, Z.l GeV/c 1097 - 1100 Hz, dp +MlOCl 

TllZ K-' 4.Z GeV/c 1101 - 1Z48 Hz, dp -MlOCl 

- Chamber warmed up, bl ~ckage of refri gerator 
- Cold tank camera wind >ws cleaned 

Origin of FIELD map 

Documents valid for 

: (x =-1.6 ,y =-0.4 ,z =-zs.z) 
0 0 . 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
·- 'Average 1photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual-rolls 

' 

- Individual measurements of fiducial marks 

OPTICS / B 003 
OPTICS / C 001, COOZ 
OPTICS / D OOZ 
OPT !CS / E 001 
TELESCOPE / B 041 
FIELD / B 001 



2m USER'S HANDBOOK 

Section GEOM-TITLE 
D 04Z 

Date 31.10.1974 

DATA SHEET 

for chamber operation during period 

Reference : 1042 Validity 31.10.1974 - Z0.11.1974 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

Tll2 K-, 4.2 GeV/c 1250 - 1381 Hz, dp -MlOCl 

• 
1.55 GeV/c 1383 - 1409. H2, dp -5700A+580A 
1.61 II 1410 - 1438 H2, dp -5900.A+6 40A 

Tl97 -'IT ~ 1.05 II 1439 Hz, dp -4100A+460A 
1.63 II 1440 - 1468 Hz, dp -6100A+6 40A 
1.67 II 1469 - 1495 Hz, dp -6400A+780A .. 

- Blockage of refrigerator 

Origin of FIELD map 

Documents valid for 

: ( x = -1. 6 'y = -0 • 4 'z = - 2 5 • 2 ) 
0 0 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Averagetphoto for period 

-"-
-"-
-"-
_11_ 

-"-

- 'Average'photo for experiment 
- 1Average'photo for individual-rolls 
- Individual measurements of fiducial marks 

OPTICS / B 003 
OPTICS I C 001, C002 
OPTICS / D 002 
OPTICS / E 001 
TELESCOPE / B 042 
FIELD / B 001 



Section 

Date 

GEOM-TITLE 

28.11.1974 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1043 Validity 28.11.1974 - 03.12.1974 
Experiments run during this period : 

code experiment roll chamber 
numbers operation 

T227 1T - 4 GeV/c 1496 - 1559 Hz, dp ' 

- Blockage of re frigerator 

Origin of FIELD map : (x 
0 

= -i. 5 ,y 0 =-o. 4 ,z0 = -25. 2) cm 

Documents valid for this period : 
- Cameras 2m USER'S 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-
- "-

- 'Average'photo for experiment 

HANDBOOK, 

- 'Average'photo for individual- rolls 
- Individual measurements of fiducial marks 

OPTICS I B 003 
OPTICS I c 001, 
OPTICS I D 002 
OPT I~S I E 001 
TELESCOPE / B 
FIELD / B 001 

chamber 
magnets 

-MlOCl 

c 002 

043 



2m USER'S HANDBOOK 

Section GEOM-TITLE 

Date 12.12.1974 
D 044 

DATA SHEET 

for chamber operation during period 

Reference : 1044 Validity 12.12.1974 - 19.12.1974 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T239 p, 0.60 GeV/c 1560 - 1615 H2, sp -2600A 

·- Long PS shutdow1 . 

Origin of FIELD map 

Documents valid for 

: (x =-1.5 ,y =-0.4 ,z =-25.2) 
0 0 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for expe.riment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual-rolls 
- Individual measurements of fiducial marks 

OPTICS / C 001, C 002 
OPTICS / D 002 
OPTICS / E 001 
TELESCOPE / B 044 
FIELD / B 001 



, 

Section 

Date 

GEOM-TITLE 

12. 9 .197 5 

2m USER' S HANDBOOK 

. DATA SHEET 

for chamber operation during period 

Reference : 1045 Validity 28.6.1975 - 3.7.1975 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T227 
11' ' 

4 GeV/c 1616 - 1623 H2, sp -MlOCl 

- Stop to fix H2 leak due to era< ked welding . 
' 

Origin of FIELD map : '(x = -0. 9 ,y = -0. 7 ,z = -25. 2) cm 
( 0 0 , 0 

Documents valid for this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows -"- , OPTICS I C OOlB, C002A 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field,map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 

,_ 'Average'photo for period 

-"- OPTICS / D 002A 
-"- , OPTICS / E OOlA 
-"- , TELESCOPE / B 045 
-"- , FIELD / B 001, B002 

- 'Average'photo for experiment 
- 'Average'photo for individual-rolls 
- Individual measurements of fiducial marks 

. 



. 

Section 

Date 

GEOM-TITLE 

12.9.1975 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1046 Validity 25.7.1975 - 29.8.1975 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T227 1T ' 4 GeV/c L624 - L739 Hz, dp -MlOCl 

T209 K-
' 

8.25 GeV/c K062 - K117 H2, dp -MlOCl 

- Pow1 r failure due to PS fire 
~ 

- Chai ber warmed up and leak rep a.ired 

Origin of FIELD mav : (x = -0. 9 ,y = -0. 7 ,z = -25. ~ cm 
' 0 0 . 0 

Documents valid for this Eeriod . . 
- Cameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 

Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 

'Average ''photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual-rolls 

' 

' 
' 
' 

- Individual measurements of fiducial marks 

OPTICS I B003 
OPTICS I COOlB, C002A 
OPTICS / D002A 
OPT !CS / E OOlA 
TELESCOPE / B 046 
FIELD / BOOl, B002 

. 



Section 

Date 

GEOM-TITLE 

10.8.1976 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1047 Validity 30.10.1975 - 18.12.1975 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T237 -p, 7.3 GeV/c 1810 - 1933 H2, dp -MlOCl 

T209 K , 8.25GeV/c Kll9 - K350 H2, dp -MlOCl 

- Long PS Shutdown 

Origin of FIELD map 

Documents valid for 

: (x =-0.9 ,y =-0.7 ,z =-25.2) 
0 0 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 

· - 'Average ''photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 

' 
' 

- Individual measurements of fiducial marks 

OPTICS / B003 
OPTICS / COOlB, C002A 
OPTICS / D002A 
OPT res I E001A 
TELESCOPE / B047 
FIELD / BOOl, B002 



Section 

Date 

GEOM-TITLE 

10.8.1976 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1048 Validity 27.2.1976 -2.4.1976 
Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

-T236 K ' 0.4 - 0.8 GeV/c 0001 - 0008 ~?' sp 3000A-3600A 

T239 p, 0.68 GeV/c 0009 - 0031 H2' sp 3300A 

~ 
- Chamber emptied & came1 a plate remove a to clean por s. 

Origin of FIELD map : (x =-0. 9 ,y =-0. 7 ,z =-25. 2) cm 
0 0 . 0 

Documents valid for this Eeriod : 
- Cameras 2m USER'S HANDBOOK, 

Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 

-"-
-"-
-"-
-"-
-"-

·- 'Average'photo for period 
'Average'photo for experiment 

- 'Average'photo for individual rolls 
- Individual measurements of fiducial marks 

OPTICS I B 003 
OPTICS I C OOlB, C002A 
OPTICS I D 002A 
OPT res I E OOlA 
TELESCOPE / B 048 
FIELD / B 001, B002 



Section 

Date 

GEOM-TITLE 

10.8.1976 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1049 Validity 27.4.1976 - 13.5.1976 
Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T209 K-, 8.25 GeV/c 0351-0455 Hz, dp -MlOCl 

- Camera plate removed to change F-Stop to f/32 for nE xt experiment 

- double glazing also cle aned. 

Origin of FIELD l!'a..£. : ( x = -0. 9 ,y = -0. 7 ,z ::-25. 2 ) cm 
- 0 0 0 

Documents valid for this Eeriod : 
- Cameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 

' 
' 

' 

- Individual measurements of fiducial marks 

OPTICS I B 003 
OPTICS I C001B, C002A 
OPTICS I D002A 
OPT res I E OOlA 
TELESCOPE / B 049 
FIELD / B 001, B002 



Section 

Date 

GEOM-TITLE 

10.8.1976 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1050 Validity 20.5.1976 - 17.6.1976 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T237 p, 7.3 GeV/c 0100-0342 H2' dp -MlOCl 

- Camera plate removed ti change F-Stop back to f/22. 

- Ports cleaned again. 

Origin of FIELD map 

Documents valid for 

: (x =-0.9 y =-0.8 z =-25.2) 
0 ' 0 ' 0 

cm 

this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-
-"-

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 

' 
' 
' 

- Individual measurements of fiducial marks 

OPTICS / C OOlB, C002A 
OPTICS / D 002A 
OPTICS / E OOlA 
TELESCOPE / B 050 
FIELD / B 001, B002 



Section 

Date 

GEOM-TITLE 

10.8.1976 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1051 Validity 25.6.1976 - 15.7.1976 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T209 K-, 8.25 GeV/c 0456 - 0652 .H2' dp -MlOCl 

- Camera Plate removed t1 1 clean ports 

Origin of FIELD map : (x =-0.9 ,y =-0.8 ,z =-25.2) cm 
0 0 . 0 

Documents valid for this period : 
- ~ameras 2m USER'S HANDBOOK, OPTICS I B 003 
- Windows -"- OPTICS / C OOlB, C002A 

OPTICS / D 002A Fiducial marks 
- Chamber 

. - Telescope readings . 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 

·- 'Average'photo for period 

-"-
-"-
-"-
_ti_ 

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 

' OPT res I E OOlA 
TELESCOPE / B 051 
FIELD / B 001, B002 

- Individual measurements of fiducial marks 

-



Section 

Date 

GEOM-TITLE 

10.8.1976 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1052 Validity 29.7.1976 - 3.8.1976 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

-T227 7T ' 4GeV/c 2740 - 2768 H2' dp -MlOCl 

- Blockage of refrigerator causing part al warm-up. 

- Camera plate removed an d ports cleanec • 

Origin of FIELD map 

Documents valid for 

: (x = -0.9 ,y = -0.8 ,z = -25.2) 
0 0 ' 0 

cm 

this period : 
- ~ameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 
- Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experimen~ 

'Average ''photo F; . .c· :'-::.:- ..:.0a 

-"-
-"-
-"-
-"-
_ti:... 

- 'AveragP 'ph0·1~0 for experiment 
~Averdge'photo for individual rolls 

' 

- Individual measurements of fiducial marks 

OPTICS / B 003 
OPTICS / C OOlB, C002A 
OPTICS / D 002A 
OPT res I E OOlA 
TELESCOPE / B 052 
FIELD / B 001, B002 

-



Section 

Date 

GEOM-TITLE 

13 .1.1977 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1053 Validity 12.8.1976 - 20.8.1976 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T227 IT - 4 GeV/c 2769 - 2860 H2' dp -MlOCl 
' 

Origin of FIELD map : (x = -0,9,y = -0.8 ,z =-25.2) cm 
-----.---- 0 0 . 0 

Documents valid for this period : 
- ~ameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows -"- OPTICS / C OOlB, C002A 
- Fiducial marks -"- ~ OPTICS I D 002A 
- Chamber -"- OPT !CS I E OOlA 

. - Telescope readings -"- TELESCOPE / B053 
- Field map -''- FIELD / B 001, B002 

Additional information available 
- Magnetic field map 

PYTHON title for period 
PYTHON title for experiment 
'Average'photo for period 
'Average'photo for experiment 
'Average'photo for individual rolls 
Individual measurements of fiducial marks 



2rn USER'S HANDBOOK 

Section GEOM-TITLE 

Date 13.1.1977 

DATA SHEET 

for chamber operation during period 

Reference : 1054 Validity 26.8.1976 - 24.9.1976 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

T209 K-, 8.25 GeV/c 0653 - 1040 Hz' dp -MlOCl 

Origin of FIELD map : (x = -0.9 ,y =-0.8 ,z =-25.2) cm 
0 0 0 

Documents valid for this period : 
- Cameras 2m USER'S HANDBOOK, OPTICS / B 003 
- Windows -"- , OPTICS / C OOlB, C002A 
- Fiducial marks -"- , OPTICS / D 002A 
- Chamber -"- , OPTICS / E OOlA 

. - Telescope readings -"- , TELESCOPE / B 054 
- Field map -''- , FIELD / B 001, B002 

Additional information available 
- Magnetic field map 

PYTHON title for period 
PYTHON title for experiment 
'Average'photo for period 
'Average'photo for experiment 
'Average'photo for individual rolls 
Individual measurements of fiducial marks 



Section 

Date 

GEOM-TITLE 

13 .1.1977 

2m USER'S HANDBOOK 

DATA SHEET 

for chamber operation during period 

Reference : 1055 Validity 15.10.1976 - 20.12.1976 

Experiments run during this period : 

code experiment roll chamber chamber 
numbers operation magnets 

-T209 K ' 8.25 GeV/c 1041 - 1668 H2, dp -MlOCl 

Origin of FIELD map : (x0 =-o.9 ,y0 = -0.8 ,z0 =-24,z) cm 

Documents valid for this period : 
- G::ameras 2m USER'S HANDBOOK, 
- Windows 
- Fiducial marks 
- Chamber 

. - Telescope readings 
- Field map 

Additional information available 
- Magnetic field map 
- PYTHON title for period 
- PYTHON title for experiment 
- 'Average'photo for period 

-"-
-"-
-"-
-"-_ 11.._ 

- 'Average'photo for experiment 
- 'Average'photo for individual rolls 

' 
' , 

- Individual measurements of fiducial marks 

OPTICS I B 003 
OPTICS I C OOlB, C002A 
OPTICS I D 002A 
OPT res I E OOlA 
TELESCOPE / B 055 
FIELD / B 001, B002 
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Section 

Date 

FIELD 

10.3.1970 

2m USER'S HANDBOOK 

Relation of coordinate systems 

of field measurements and optics parameters 

New measurements of the magnetic field of the 2m chamber were made in 
Dec. 1969. A detailed report on the results of these measurements is filed 
in FIELD / A002. 

The system of coordinates used for the field measurements has its origin 
in the geometric centre of the bubble chamber at ambient temperature. The 
;i.c-axis is along the beam direction, the y-axis is pointing upwards and is 
perpendicular to the bottom of the chamber, the z-axis is perpendicular to the 
chambers windows with the positive direction towards the carneraso 

The relation of this coordinate system (x,y) to the coordinate system 
used for the optics parameters (X, Y) is found in the following way : 

Fig~ 2 shows a view from the camera side towards the carr_ey·a plate and the 
maenet yoke. The camera plate contains two marks on the vertical sides and one 
mark on top of the plate which are defined by a coordinate system attached to 
the camera plateo The origin is given by the circumcentre of the carnera triangle 9 

the X-axis leads through camera 2 (-31804,0oO) and is positive along the beam 
direction, the Y-axis points upward.so 

The y-axis of the field measurements is indicated by a Mi:i.rk on top of the 
maenet yokeo This line is continued downwards near to the cmnera plateo Since 
this region is not easily accessible another mark is indicated, r?.isplaced by 
200 mm to the lefto Similarly one has a m-'.l.rk displaced by 200 mm to the left 
of the Y-axis on top of the C'1mera pla teo 

The measurements of the rr,arks on the vertical sides of the c.qmera plate 
with respect to the top of the magnet (against the Al-beaJTls as indicated in 
Figo 1) and the mark on the top horizontal side of the plate with respect to 
the v-axis define the coorclim tes x • v of the origin of the field measure
ment~ with respect to the (X,Y)-sys~~m: 0The coordin~te z is given by the 
difference of the centres of the cold chamber and the wa~ chamber with respect 
to the reference plane (inside of camera window). It can be calculated from 
the values given in OPTICS / EOOlo 



2m USER'S HANDBOOK 

Section 

Date 

)?age 2 

If origin and orientation of the coordinate system in which cameras and 
fiducial marks are calculated are chosen to coincide with the (X,Y)-system 
indicated above, then one can use the values of x , y , z quoted on the 
DATA SHEET (see GEOM-TITLE In ... ) directly in th2 ti~le ~lock FIELDo 
Otherwise one has to find the coordinate transformation between the 
(X,Y)-system and the system used for optics parameters. 

PYTHON titles calculated from fiducial measurements on the CERN-HPD 
will be given in the (X,Y)-system. 

The error on the values of x , y is in the order of 1 - 2 mm (due to 
uncertainties of camera coordinat2s, £evelling of the top of the magnet and 
the AL-beams, measurement errors of the horizontal displacement, etc.). The 
error on z is in the order of 0.5 mmo 

0 

Fig. 1 Camera plate and magnet yoke seen from beam entry side 
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Section 

Date 
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FBLD 

10.3.1970 

Page 3 

Cw era plate and magnet yoke seen from camera side 

Al-beam 
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The fipures in this drawing correspond to an P.ctual measurement 1-1nd are 
quoted as an exa.mpleo The field origin with respect to the orir:in of the 
optics parameters ( ci rcurncentre of cameraR) c;ould be given by 

x = -16.8 mm 
0 

y = -5,2 mm 
0 





2m USER'S HANDBOOK 

Section FIELD 

Date 10.3.1970 

FIELD MEASUREMENTS 

The detailed report (2) on the new measurements .of the 2m chamber 

field is filed in this section and should be consulted for reference. We 

would like to update and correct a few statements in this report: 

The "geometric centre" of the chamber (warm), the centre of the 

"visible region" (warm) and the centre of the magnetic field coincide. They 

are given by the intersection of the 3 symmetry planes of the chamber at room 

temperature (:warm). The various systems used for field measurements, tables 

and polynomial fits are illustrated in Fig. 1. 

The field measurements have been normalized to the measurement at 

the centre of the chamber (point 3Fl4) and then fitted to extract the field 

tables. The value at the centre of the chamber may therefore be slightly 

different from 1.0. 

A small mistake.had been introduced when the original measurements 

were transferred from labels to co-ordinates, namely, the first 4 x-values 

were displaced 5cm to more negative values (they should have been -95., -90., 

-85., -80., respectively). These wrong co-ordinates were then used to derive 

the field tables quoted in (2) . The polynomials and tables quoted in 

FIELD/B have been recalculated with corrected co-ordinates. It has been 

verified that within the visible region of the chamber old and new table 
-4 

values differ by less than 5 x 10 • 

Another polynomial fit to the field tables has been performed by 

A. Brandstetter. This fit uses fewer coefficients and gives polynomial 

expressions also for the small field components Bx and By. The results are 

available in report (3) . 
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2m Hydrogen Bubble Chamber Magnet Field Measurements, 

(2) CERN/D.Ph.II/200 70-2 : New measurements of the 2m HBC magnetic field, 

R. Armenteros and P. Baillon. 

(3) RHEL/M/H/3 : Polynomial evaluation of the 2m HBC field measurements, 

for use in the Rutherford Laboratory Geometry program, 

A. Brandstetter. 
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Co-ordinate systems used for field measurements, field tables 

and polynomials. 

y 

x 

origin: at geometric centre of 
chamber (warm) 

x-axis: positive along beam direction 

y-axis: positive upwards, perpendi
cular to bottom of chamber 

z-axis: positive towards cameras, 
perpendicular to chambe~ 
windows. 

This system has been used for 

b) 

field measurements quoted in (2) 

tables and polynomials quoted in section FIELD/B 

polynomial fit to Petrucci's measurements (1). 

origin: shifted 25.2 cm towards 
cameras to coincide with 
reference plane (inside of 
camera window) 

x-, y-, z- axes: parallel to a) 

This system has been used for: 

tables given on pages 41-56 of report (2) 
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x 

pf 
I 

/ 

4. Scm 

y 

Page 4 

origin: shifted 4.Scm along X-axis 
towa:11t~;s beam entry (symmetry 
plane5 of internal aperture 
of coil cases) . 

x-axis: positive against beam 
direction. 

y-axis: positive away from cameras, 
perpendicular to chamber 
windows 

z-axis: positive upwards, perpendi
cular to bottom of chamber. 

This system has been used for: 

d) 

original measurements by Petrucci (1) . 

pf 

.ii. 
I 

y 

)l:. Scm 

/ 

origin: shifted 4.Scm along x-axis 
towards beam entry 

x-, y-, z- axes: parallel to a) 

This system has been used for: 

field table derived from Petrucci's measurements. 
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Section FIELD 

Date 10.3.1970 

Polynomial evaluation 

of new magnetic field measurements 

The new magnetic field measurements have been fitted with a polynomial of 
seventh order which satisfies Maxwell's equations. 

B - ~ xi yj zk 
z - ~ijk . (i, j, k = 0,1, ••• ,7) 

In the entry and exit regions of the chamber we have taken only those points 
which were actually measured, in the centre region we have included all points 
given in the tables. 

Some terms of the polynomial were eliminated bec[luse their contribution was 
insignificant in all four measurements. The actual form of the fitted rolynomial 
is given below : 

( 2 2) + c3 y -x ( 4 2 2 4 + c4 z -6x z +x ) 

( 2 2 2 2 2 2 4) ( 4 2 2 4) + c5 3y z -3x z -3x y +x + c6 y -6x y +x + 

+ 

( 6 2 4 4 2 6) ( 2 4 2 4 2 2 2 4 2 + c7 z -15x z +15x z -x + c8 5y z -5x z -30x y z +lox z + 

4 2 6) ( 2 3) ( 2 3) 5x y -x + c9x + c10 3xz -x + c11 3xy -x + 

( 4 3 2 5) + c12 5xz -lOx z +x ( 2 2 3 2 3 2 5) + . c13 15xy z -5x z -5x y +x + 

4 3 2 5) + c14(5xy -lOx y +x + 
2 4 3 4 3 2 2 

c15(105xy z -49x z -210x y z + 

5 2 5 2 7) 42x z +21x·y -3x + c16y + ( 2 2 ) c17 yz -x y + 

4 2 2 4 ) + c19(yz -6x yz +x y 

( 5 2 3 4 ) + c21 y -lOx y +5x y 

( 3 2 3 2 2 2 3 4 ) + c20 y z - x yz -x y +x y 

( 4 3 2 5 ) + c22 5xyz -lOx yz +x y + 

3 2 c18(y -3x y) + 

+ 

3 2 3 2 3 3 5 ) + c23 (15xy z -15x yz -5x y +3x y ( "i 5 3 3 5 ) + c24 ,xy -lOx y +3x y 

The coding of this expression is optimi7.:ed in order to save computing time. As 
a matter of fact, the polynomial evaluation of the field at any random point insic'le 
the chamber is about 2.5 times faster than the table interpolation (with routine 
POWEZE written in ass em bl er code) • See listing of ro1J. tines on page 3. 
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The values obtained for the coefficients of the fits to the four 
measurements are listed in FIELD/ BOOloooB004, respectivelyo 

The quality of the polynomial fit can be judged from the standard 
d evia ti on of the residuals after the fit to the four measurements 

+ 206 Gauss for magnet 10000 A, correction 1000 A cr = - = = 
+ 2.4 Gauss fl 10000 A, " 0 A = - -
+ 2.1 Gauss II 8000 A, " 1000 A = - -
+ 1.5 Gauss II 6000 A II 1000 A = - -

These values agree well with the precision of measurements quoted 
in FIELD / A002, page 7. 
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Section FIELD 

Date 1003.1970 

Routines for polynomial evaluation of magnetic field 

FUNCTION ZFIELD !XX,YY,ZZl 

C-- POLYNOMIAL FIT TO NEW MEASUREMENTS OF 2M CHAMBER FIELD 
C-- ORIGIN IS AT GEOMETRIC CENTRE OF WARM CHAMBER 

COMMON /PHYS/ Cl 49) 
DIMENSION XI 81,YI Sl,ZI 8) 
DATA FIELD/5HFIELD/ 

ZFIELD=O. 
L=ITIT IFIELDI 
IF ICIL+ll.NE.-3.) GO TO 100 
CALL POWEZE llXX-CIL+8ll•CIL+5l,X, 71 
CALL POWEZE llYY-CIL+9ll•CIL+6l,Y, 71 
CALL PUWEZE llZZ-CIL+10ll•CIL+7l,Z, 71 

Page 3 

ZFIELD=CIL+lll+CIL+l2l•Zl3l+CIL+l3l•Zl5l+CIL+l4l•Z17l+Yl21•1CIL+l5 

ll+CIL+l6l•Zl3l+CIL+l7l•Zl5ll+Yl3l•ICIL+l8l+CIL+l9l•Zl3l+CIL+20l•ZI 

25ll+Yl4l•ICIL+2ll+CIL+22l•Zl3ll+CIL+231•Yl5l+CIL+24l•Yl6l+Xl2l•ICI 

3L+25l+CIL+26l•Zl3l+Zl5l•ICIL+27l+CIL+28l•Yl2ll+Yl3l•IC(L+29l+C(L+3 

40l•Zl3l+CIL+3ll•Zl5ll+CIL+32l•Yl4l•Zl3l+CIL+33l•Y!5l+CIL+34l•Y(6)) 

5+Xl3l•IC(L+35l+CIL+36l•Zl3l+CIL+37l•Z15l+Yl2l*(C(L+38)+C(L+39l•Zl3 

6ll+Y(3l•ICIL+401+CIL+4ll•Zl3ll+CIL+42l•Yl4ll+Xl41•1CIL+43l+CIL+44) 

7•Zl3l+CIL+451•Zl5l+CIL+46l•Yl2l•Z~3l+Y13l•ICIL+47l+CIL+48l•Zl3ll+C 

81L+49l•Yl4ll+Xl5l•ICIL+50l+CIL+5ll•Zl3l+CIL+52l•Y12l+CIL+53l*Yl3ll 

9+Xl6l•ICIL+54l+CIL+55l•Zl3l+CIL+56l•Y12l+CIL+57l•Y13ll+CIL+58l•Xl7 

ll+CIL+59l•X18l 

ZFIELD=CIL+2l•ZFIELD+CIL+3l 
100 RETURN 

END 

SUBROUTINE POWEZE 1xx,x,NI 

C-- STORES SUCCESSIVE POWERS OF XX INTO ARRAY X,.DECLARE DIMENSION XIN+ll 
C-- IN CALLING ROUTINE. SUGGESTED TO REWRITE IN ASSEMBLER CODE. 

DIMENSION XINI 
y = xx 
Xlll = 1. 
DO 2 I : 1, N 
XII+ll = X!Il*Y 

2 CONTINUE 
RETURN 
END 
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Section FIELD 

10.3.1970 Date 

MAGNETIC FIELD 

Main magnet : 10000 A Compensating magnet : -1000 A 

The sign of word 2 of the title block FIELD is positive (negative) for a 
positive (negative) beam particle bent clockwise in the chamber (e.g. to 
bottom of chamber). 

The values of x, y, z0 given on the DATA SHEET (see GEOM-TITLE/ D •• ) 
should be used for w8rds0 8-10 in title block FIELD, respectively. 
Please consult FIELD/ AOOl if you are not using geometry titles produced 
by CERN. 

This title block can only be used with routine ZFIELD described in 
FIELD/ A003. Words 5-7 give the orientation of the field axis system with 
respect to the geometry axis system (+l for same direction, -1 foro~posite 
direction) o 

a) FIELD Pol;vnQ!\ial 

• FIELD 59 lOF7.0/15El4.7l MlOCl-01 

-3.0 l. 0 o.o .0005 1.0 1.0 1.0 o.o o.o -25.2 MlOCl-02 

l.7395979E+Ol l.2566094E-04-6.0510881E-08 3.9107120E-13-3.1970422E-04 MlOCl-03 

-2.0764962E-07 l.6984916E-10-l.6828528E-04 3.3609l75E-07-9.4518989E-l3 MlOCl-04 

6.9160138E-08-3.3711820E-l0-5.4126152E-08 3.35l4912E-ll 2.0223675E-04 MlOCl-05 

-4.6439119E-08 7.8493450E-12-l.44ll355E-12-2.6852464E-08-4.l208433E-ll MlOCl-06 

-3.1718178E-15 2.7512830E-l2 4.4859069E-12-2.6821674E-13 4.2624337E-05 MlOCl-07 

2.6973538E-08-4.9208781E-l2 l.6920283E-l0-7.7403607E-12-l.1334838E-08 MlOCl-08 

5.6711393E-12 l.9690776E-12 2.4430528E-08-l.9625457E-12 l.0572726E-15 MlOCl-09 

l.3098809E-l3 4.7643306E-l2 6.3436356E-15-2.3038508E-14-2.6064500E-09 MlOCl-10 

3.9756882E-12 3.0552133E-13-9.4518989E-13-2.8017848E-13-l.2687271E-15 MlOCl-11 

-6.l872565E-l5-6.34363S6E-l6-2.0203322E-13 9.0623366E-17 MlOCl-12 

bJ FIELD Tables : 

This title block should be used with the standard routine ZFIELD provided 
in TC Program Library / GENERALo 
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MAGNETIC FIELD 

Main magnet 10000 A · Compensating magnet -1000 A 

* FIELD 2290 4Fl0.5,315,3F5.0,31/14F5.0l/5F5.0/I 9F8.5l 
c~- FIELD TITLE FOR 2 M CHAMBER, MEAS. DEC 69 1 MAIN MAGNET•lOOOO A, CORR•-1000 A 
C-- MEASURfD AT GEOMETRIC CENTRE OF CHAMBER [WARM) - X=O, Y•O, Z•-25.2 . 
C-- FOR TRANSFORMATION TO CAMERA SYSTEM SEE 1 2 M USERS HANDBOOK' SECTIONS 
C-- GEOM-TITL.E/O •••. AN.0 FIELD/A ••• 
o. 17.395117 o. .0005 
·-95. -9o. -es. -80. -75. -10. -65. -60. 
o. 10. 20. 30. 40. 50. 55. 60. 
95~ -25. -20. -15. -10. -5. o. 5. 
-12.6 o.o 12.6 18.9 25.2 

1.02157 1.02078 1.01983 1.01876 
1.01134 1.00907 1.00717 1.00575 
1.00963 1.01213 1.01350 1.01492 
1.02333 1.02445 1.02172 1.02106 
1.01411 1.01277 1.01146 1.00902 
1.00573 1.00747 1.00977 1.01250 
1.02154 1.02288 1.02408 1.02511 
1.01723 1.01573 1.01418 1.01265 
1.00397 1.00435 1.00541 1.00715 
1.01886 1.02049 1.02206 1.02353 
1.02002 1.01866 1.01717 1.01563 
1•00478 1.00388 1.00364 1.00407 
1.01552 1.01728 1.01906 1.02081 
1.02215 1.02110 1.01987 1.01850 
1.00828 1.00605 1.00442 1.00347 
1.01219 1.01378 1.01543 1.01713 
L.02728 1.02287 1.02225 1.02126 
1.01223 1.01073 1.00804 1.00587 
1.00641 1.00884 1.01185 1.01354 
1.02414 1.02547 1.02646 1.02279 
1.01533 1.01379 1.01227 1.01080 
1.00353 1.00474 1.00661 1.00905 
1.02038 1.02211 1.02381 1•02544 
1.01798 1.01654 1.01507 1.01359 
1.00332 1.00304 1.00350 1.00467 
1.01685 1.01857 1.02027 1.02193 
1.01986 1.01871 1.01744 1.01610 
1.00599 1.00442 1.00347 1.00320 
1.01327 1.01488 1.01653 1.01820 
1.02115 1.02033 1.01934 1.01821 
1.01034 1.00794 1.00593 1.00443 
1.00876 1.01149 1.012.99 1.01454 
1.02378 1.02504 1.02036 1.01949 
1.01227 1.01100 1.00977 1.00752 
1.00464 1.00624 1.00835 1.01088 
1.01958 1.02096 1.02225 1.02341 
1.00782 1.00732 1.00664 1.00584 

.99974 1.00008 1.00093 1.00224 
1.00976 1.01044 1.01088 1.01098 
1.01033 1.01034 1.00997 1.00935 
1.00195 1.00123 1.00104 1.00141 
1.01019·1.01121 1.01221 1.01293 
1.01149 1.01214 1.01232 1.01206 
1.00550 1.00384 1.00263 1.00190 
1.00891 1.01012 1.01131 1.01244 
1.01444 1.01178 1.01292 1.01339 
1.00922 1.00812 1.00605 1.00431 
!.00500 1.00703 1.00942 1.01070 
1.01658 1.01654 1.01592 1.01246 
1.01163 1.01058 1.00947 1.06835 
1.00256 1.00355 1.00510 1.00716 
1.01583 1.01669 1.01724.1.01736 
1.01343 1.01264 1.01167 1.01059 
1.00231 1.00211 1.00250 1.00347 
1.01363 l.01409 1.01599 1.01685 
1.01374 1.01364 1.01316 1.01240 

1.01759 
1.00488 
1.01638 
1.02020 
1.00696 
1.01397 
1.02231 
1.01117 
1.00952 
1.02484 
1.01407 
1.00516 
1.02248 
1.01703 
1.00325 
1.01886 
1.02000 
1.00429 
1.01531 
1.02197 
1.00810 
1.01196 
1.02700 
l .(>1213 
1.00652 
1.02351 
1.01472 
1.00363 
1.01985 
1.01698 
1.00352 
1.01613 
l.01846 
1.00565 
1.0.1226 
1.00404 
1.00498 
1.00394 
1.01066 
1.00855 
1.00232 
1.01334 
1.01147 
1.00169 
1.01347 
1.01335 
1.00302 
1.01199 
1.01349 
1.00623 
1.00960 
1.01694 
1.00945 
1.00502 
1.01737 
1.01145 

29 11 70. o. -25.2 MlOCl 
MlOCl 
MlOCl 
MlOCl 
MlOCl 

-55. -so. -40. -30. -20. -10. 
65. 70. 75. 80. 85. 90. 
10. 15. 20. 25. -25.2-18.9 

1.01636 
1.00462 
1.01785 
1.01917 
1.00541 
1.01550 
1.02159 
1.00855 
1.01239 
1.02586 
1.01255 
1.00691 
1.02401 
1.01551 
1.00376 
1.0206'1 
1.01856 
1.00336 
1.01715 
1.02092 
1.00586 
1.01355 
1.02268 
1.01071 
1.00896 
1.02498 
1.01332 
1.00475 
1.02146 
1.01568 
1.00326 
1.01774 
1.01733 
1.00426 
1.01370 
1.00605 
1.00326 
1.00591 
1.00978 
1.00764 
1.00377 
1.01333 
l.OlOt.4 
1.00205 
1.01433 
1.01293 
1.00227 
1.01324 
1.01389 
1.00444 
1.01091 
1.01267 
1.00832 
1.00709 
1.01742 
1.01038 

1.01510 
1.00499 
1.01931 
1.01801 
1.00447 
1.01705 
1.02079 
1.00650 
1.01395 
1.02259 
1.01108 
1.00928 
1.02531 
1.01398 
1.00498 
1.02234 
1.01701 
1.00310 
1.01900 
1.01969 
1.00422 
1.01521 
1.02173 
1.00810 
lo0li89 
1.02630 
1.01193 
1.00653 
1.02300 
1.01433 
1.00368 
1.01934 
1.01612 
1.00344 
1.01517 
1.00728 
1.00174 
1.00694 
1.00673 
1.00668 
1.00566 
1.01275 
1.00965 
1.00301 
1.01497 
1.01222 
1.00209 
1.01440 
1.01379 
1.00313 
1.01223 
1.01370 
1.00618 
1.00958 
1.01685 
1.00926 

1.01382 l.Ol256Ml0Cl 
1.00598 l.00755Ml0Cl 
1.02072 l.02207Ml0Cl 
1.01676 1.0l544Ml0Cl 
1.00420 l.00462M10Cl 
1.01859 1.02010Ml0Cl 
1.01980 l.Ol860Ml0Cl 
1.00506 l.00421Ml0Cl 
1.01557 l.Ol722M10Cl 
1.02208 l.02119Ml0Cl 
1.00845 l.00632Ml0Cl 
1.01219 1.0l381Ml0Cl 
1.02629 l.02296Ml0Cl 
1.01246 l.Ol098M10Cl 
1.00685 l.00929Ml0Cl 
1.02404 1.02570Ml0Cl 
1.01541 l.Ol380Ml0Cl 
1.00352 l.00463Ml0Cl 
1.02082 l.02256Ml0Cl 
1.01831 l.Ol685Ml0Cl 
1.00326 l.00303Ml0Cl 
1.01691 l.01864Ml0Cl 
1.02061 l.Ol934Ml0Cl 
1.00592 l.00430Ml0Cl 
1.01349 l.01515Ml0Cl 
1.02171 1.02088Ml0Cl 
1.01058 1.00809Ml0Cl 
1.00889 l.01172Ml0Cl 
1.02444 l.02573Ml0Cl 
1.01298 1.0ll64Ml0Cl 
1.00477 l.00649Ml0Cl 
1.02090 l.02239Ml0Cl 
1.01486 l.Ol356Ml0Cl 
1.00321 1.00362Ml0Cl 
1.01666 l.Ol814M10Cl 
1.00790 l.00804Ml0Cl 
1.00059 .99991M10Cl 
1.00795 l.00891Ml0Cl 
1.00869 l.00983~10Cl 
1.00480 l.00317M10Cl 
1.00788 l.00904Ml0Cl 
1.01144 l.Ol035Ml0Cl 
1.00859 l.00751Ml0Cl 
1.00454 l.00657M10Cl 
1.01529 l.Ol518Ml0Cl 
1.01132 l.Ol030Ml0Cl 
1.00249 1.00347Ml0Cl 
1.01540 l.Ol6l6M10Cl 
1.01332 l.Ol257Ml0Cl 
1.00235 l.00216Ml0Cl 
1.01353 l.01475Ml0Cl 
1.01407 l.01394Ml0Cl 
1.00440 l.00308Ml0Cl 
1.01092 l.01229Ml0Cl 
1.01227 l.Ol333Ml0Cl 
1.00814 l.00601Ml0Cl 

-4 
-3 
-2 
-1 

0 
l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
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14 
15 
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21 
22 
23 
24 
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26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
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40 
41 
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43 
44 
45 
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MAGNETIC FIELD 

Main magnet : ioooo A Compensating magnet : -1000 A 

1.00422 1.00290 1.00213 1.00193 1.00232 1.00330 1.00484 1.00688 l.00932Ml0Cl 57 
1.01063 1.01196 1.01327 1.01450 1.01558 1.01644 1.01699 1.01110 l.Ol664Ml0Cl 58. 
1.01143 l.01246 1.01287 1.01281 1.01239 l .01170 l.01082 1.00982 l.00876Ml0Cl 59 
l. 00768 l.00563 1.00387 1.00257 1.00179 l.00159 1.00199 l.00298 l.00454Ml0Cl 60 
l.00659 l.00900 1.01028 l.01157 1.01282 1.01398 l.01497 1.01673 l.Ol615Ml0Cl 61 
1.01613 1.01554 l.00970 1.01088 l.01145 l .01153 l .01123 l.01066 l.00987Ml0Cl 62 
l.00896 l.00797 l.00695 1.00497 l.00327 1.00199 1.00122 1.00103 l.00142Ml0Cl 63 
1.00239 1.00390 1.00588 1.00820 l.00942 l.01063 l.01180 l.01287 l.Ol377Ml0Cl 64 
1.01443 l.01476 l.01466 l.01400 1.00882 1.00947 1.00975 l.00972 l.00943Ml0Cl 65 
l.00894 l.00828 1.00750 1.00664 l.00573 1.00391 l.00228 1.00100 l.00022Ml0Cl 66 
1.00001 l.00041 1.00141 1.00293 1.00486 1.00704 1.00816 1.00926 l.Ol031Ml0Cl 67 
1.01126 l.01208 1.01272 1.01314 1.01329 1.01311 1.00634 1.00698 l.00728Ml0Cl 68 
1.00729 1.00705 1.00662 1.00604 1.00534 1.00456 l.00374 1.00209 l.00059Ml0Cl 69 

.99943 • 9')8 71 .99852 .99889 .99980 1.00120 1.00297 1.00497 l.00600Ml0Cl 70 
l.00700 1.00795 1.00882 1.00956 l.01014 1.01051 1.01062 1.01043 .99670Ml0Cl 71 

.99655 .99991 1.00082 l .00136 1.00159 l.00156 1.00132 1.00092 l.00042Ml0Cl 72 

.99922 .99801 .99701 .99637 .99620 .99653 .99735 .99857 l.00005Ml0Cl 73 
l.00159 1.00230 1.00292 1.00341 1.00372 1.00381 1.00362 1.00309 l,00216Ml0Cl 74 
1.00076 .99799 l.00082 1. 00273 1.00390 1.00450 1.00466 1.00449 l.00408Ml0Cl 75 
l.00352 l.OG285 l.00144 1.00013 .99912 099851 .99836 .99869 .99951Ml0Cl 76 
l.00077 l.00240 1.00421 1.00510 l.00592 1.00660 1.00707 1.00723 l.00697Ml0Cl 77 
1.00615 1.00462 1.00218 1.00124 1.00386 l.00553 1.00648 1.00686 l.00683Ml0Cl 78 
l.00648 1.00593 1.00524 l.00448 l.00292 l.00152 1.00046 .99983 .99969Ml0Cl 79 
1.00007 l.00095 1.00231 1.00403 l.00595 1.00690 1.00779 l.00855 l.00913Ml0Cl 80 
1.00946 l.00943 l.00896 l.00793 l.00623 l.00359 1.00583 1.00726 l.00803Ml0Cl 81 
1.00830 l.OU817 1.00776 1.00715 1.00641 1.00560 1.00396 1.00250 l.00140Ml0Cl 82 
1.00075 1.00060 1.00098 1.00188 1.00325 1.00501 1.00701 1.00802 l.00899Ml0Cl 83 
1.00986 l.01056 1.01102 1.01113 1.01079 l.00985 1.00816 1.00469 l.00682Ml0Cl 84 
1.00815 l.00884 1.00904 1.00885 l.00838 l .00773 1.00695 1.00611 l.00441Ml0Cl 85 
l.00292 1.00180 1.00114 1.00100 l.00139 1.00230 l.00369 1.00548 l.00751Ml0Cl 86 
l.00855 l.00956 1.01047 1.01123 1.01176 1.01197 l.Oll75 1.01097 l.00949Ml0Cl 87 
1.00504 1.00712 1.00840 l.00906 1. 00922 l.00901 l.00853 l.00786 l.00707Ml0Cl 88 
1.00622 l.00452 l.00301 l.00187 1.00120 1.00104 1.00141 1.00232 l.00371Ml0Cl 89 
1. 00552 l.007UO 1.00867 l.00971 1.01065 l.01144 1.01199 1.01222 1. Ol.200MlOC l 90 
1.01120 1.00967 1.00454 1.00666 1.00799 l.00867 1.00886 1.00867 l.00820Ml0Cl 91 
1.00755 l.00677 1.00594 1.00425 1.00276 1.00164 1.00097 l.00080 l.00116Ml0Cl 92 
1.00204 1.00340 1.00517 1.00721 1.00826 1.00927 1.01020 1.01097 l. Oll 52MlOC l 93 
1.01175 1.01154 l.01076 1.00927 1.00332 1.00546 l.00683 l.00758 l.00784Ml0Cl 94 
1.00772 1.00732 1.00673 1.00601 l.00521 1.00358 1.00211 1.00100 l.00034Ml0Cl 95 
1.00019 1.00058 1.00149 l.00288 1.00465 1.00664 1.00765 l.00861 l.00946Ml0Cl 96 
1.01015 l.01059 1.01070 1.01037 1.00948 1.00787 1.00114 l.00339 l.00489Ml0Cl 97 
l.00577 1.00616 1.00616 1.00587 1.00537 l.00473 1.00399 1.00245 l.00103Ml0Cl 98 

.99992 ,99925 .99909 .99946 l.00035 1.00171 1.00344 1.00536 l.00631Ml0Cl 99 
1.00720 1.007-H 1.00857 1.00891 1.00891 1.00847 1.00747 1.00576 • 99960MlOC 1100 
1.00130 l.00251 1.00328 1.00368 1.00377 1.00361 1.00325 l.00274 l.00213Ml0Cll0l 
1.00075 .99940 .99830 .99761 .99744 .99783 .99874 1.00011 l .00178Ml0Cll02 
1.00354 1.00438 1.00514 1.00578 1.00624 1.00648 1.00645 1.00609 l.00532Ml0Cll03 
1.00410 .996;2 • 9981 7 ,99935 1.00013 1.00057 l. 00071 1.00061 l.00033Ml0Cll04 

.99990 .99938 .99817 • 99697 .9959'1 .99538 .99524 .99559 .99641Ml0Cll05 

.99765 .99914' 1.00072 l .OOl't6 1.00212 1.00266 l.00305 1.00322 l.00314Ml0Cll06 
1.00274 1.00197 l. 00077 .98894 .99143 ,99335 .99477 .99576 .99638Ml0Cll07 

.99670 .99678 .99665 .99638 .99557 .99464 .99383 .99331 .99320M10Cll08 

.99352 .99427 ,99534· • 99659 .99779 .99829 ,99866 .99886 ,99885Ml0Cll09 

.99856 • 9'1794 .99692 • 9951,5 .99345 .99252 • 9950·7 .99702 .99844Ml0Clll0 
,99940 .99997 1.00022 1.00021 1.00000 .99963 .99863 .99753 .99659Ml0Cllll 
.99600 .99586 .99624 .99709 .99832 ,99977 1.00120 1.00181 l .00229Ml0Cll 12 

1.00259 l.U0266 1.00244 1.00187 1.00088 .99940 .99734 .99513 • 99806MlOC 1113 
l.00015 l.(!(;156 l.002'tl 1.00281 1.00287 1.00267 1.00229 1.00178 l.00059Ml0Clll4 

.99943 .998':>2 .99798 ,99790 • 9')829 .99913 1.00036 1.00184 l.00339Ml0Clll5 
1.00410 l.OU471 1.0051{> 1.0051+0 1.00533 l.00488 1.00395 1.00241 l.00013Ml0Clll6 

.99748 1.00028 1.00226 1.00355 l. 001,30 1.00461 1.00459 l.00433 l. 00389MlOC1117 
l.00333 l.OU20l> 1.00084 .99988 ,99931 .99920 .99957 1.00042 l.00168Ml.0Clll8 
1.00323 l.Ou4t!9 l.00568 1.00637 l. 00692 1. 00725 1.00729 l.OQ694 l.00609Ml0Clll9 
1.00463 1.00240 .9'J887 1.00152 1.00338 1.00459 1.00527 1.00554 l.00548Ml0Cll20 
1.00518 1.00471 1.00413 1.00281 1.00155 1.00055 .99995 .99984 l.00023Ml0Cll2l 
1.00111 l.OG<:4l 1.00400 1.005'70 1.00650 1.00722 1.00779 1.00816 l. 00825MlOC 1122 
l.00797 l.0072'• 1.00593 1.00391 .99929 1.00190 l.00372 1.00490 l.00555Ml0Cll23 
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!'fiA G NET IC FIELD 

Main magnet : 10000 A Compensating magnet : -1000 A 

1000578 1000570 lo00539 1000490 lo0043l 1000299 lo00l72 1000072 l o00012Ml0Cll24 
099998 lo00035 1000120 1000249 1000410 lo00584 lo00667 1000742 lo00804Ml0Cll25 

1000845 lo00857 lo0083l 1000757 lo00622 1000412 .99872 l 000138 lo00324Ml0Cll26 
1000443 1000510 1000536 1000529 1000499 lo0045~ lo00395 1000267 1. 00143MlOC 1127 
1.00045 .99984 099969 loOOOOl loOOOBl 100020 1000358 1.00527 lo 00609MlOC 1128 
1000684 1000745 1000786 loOOBOO 1000776 1000703 1000570 1000360 o99719Ml0Cll29 

099992 1000166 1000314 1000369 1000423 1000423 1.00398 1000355 lo00300Ml0Cll30 
1000174 1000051 099953 099895 099883 099921 1000007 1000134 lo 00290MlOC 1131 
1000456 1000533 1000601 1000654 1000685 1000688 1000653 l.00570 l.00428Ml0Cll32 
1.00214 099530 099773 099955 1000085 1.00170 1000217 1.00232 lo00222Ml0Cll33 
1.00192 l o0Cil47 1.00033 099912 .99809 .99744 .99728 .99766 • 99855MlOC 1134 

.99985 1.00140 1. 00295 1.00364 1.00421 1.00461 1.00479 1.00468 l.00423Ml0Cll35 
l.00337 l.00202 l.00011 .99234 .99478 .99664 .99798 .99889 .99942Ml0Cll36 

.99963 .99960 .99937 .99900 .99799 .99689 .99596 .99538 .99525MlOC 1137 
• 99561 • 996't5 .99767 .99910 1.00051 l .OOll2 . 1.00161 1.00192 l.00201Ml0Cll38 

1.00182 1.00129 1.00035 099894 .99697 .98834 .99080 .99269 • 99409MlOC 1139 
.99506 .99567 .99598 .99604 .99590 .99562 .99480 .99386 .99305Ml0Cll40 
.99253 .99241 .99274 .99349 .99457 .99582 .99703 .99753 .99791Ml0Cll41 
.99813 .99812 .99785 .99724 .99624 .99479 .99280 .99188 .99555Ml0Cll42 
.99811 .99978 1.00076 l.00121 1.00126 1.00103 1000061 1.00007 .99884M10Cll43 
.99769 .99660 .99627 .99616 .99648 .99723 .99839 .99987 1. 00151Ml0C 1144 

1.00229 1.00297 1000349 l.00375 1.00364 1.00302 1.00174 .99959 • 99635MlOC 1145 
• 99773 l.00049 1000237 1000354 lo00415 lo00433 1000418 1000381 1. 00328Ml0C 1146 

1.00265 l.00129 1000003 099905 099845 099830 .99864 099946 lo00072Ml0Cll47 
1.00235 lo00417 1000507 lo00590 1000659 1000706 1.00723 1.00697 lo00615Ml0Cll48 
1000461 lo00217 1000105 1.00356 1.00521 1.00617 1000659 1.00659 lo00629Ml0Cll49 
1000576 1000510 1000435 1000281 1000142 lo00039 099979 099970 lo OOOllMlOC 1150 
1.00102 1000238 1000410 1000600 1000694 1.00783 1000859 1.00918 l.00949Ml0Cll51 
1.00945 lo 00892 1.00779 lo00588 lo00332 1000557 lo00701 1.00780 lo 00809MlOC 1152 
1000799 1.00760 1000702 1000630 lo00551 l.00389 l.00246 l.00137 lo 00074MlOC 1153 
1.00062 1000102 l.00193 l.00332 1000510 1000710 1000812 1000908 l.00994Ml0Cll54 
1001064 lo0ll08 1.01118 lo0l082 1.00988 1~00819 l.00441 1.00658 l.00793Ml0Cll55 
1000865 lo00887 1000871 1000826 1000763 l.00687 1.00604 1000437 l .00290Ml0Cll 56 
1.00180 1000116 1000104 1.00145 1.00238 1.00379 1.00559 1.00763 l.00866Ml0Cll57 
1.00966 1001057 l.01131 1.01183 1.01202 1.01178 lo0l098 1000947 l.00478Ml0Cll58 
l.00691 1.00823 l 000890 l.00908 l.00889 l.00842 1000776 1.00699 l.00615Ml0Cll59 
1.00448 1.00302 1•0019.1 1000126 1.00112 1.00149 1.00239 1.00378 1. 00559Ml0C 1160 
1000767 1.00875 1.00979 1001074 1001153 1.01209 1.01231 1.01207 l.Oll24Ml0Cll61 
1.00964 1.00413 1000639 1.00779 1.00851 1000871 1.00853 1.00806 lo 00741MlOC 1162 
1.00665 1.00583 l.00419 l.00277 1.00170 1000106 1.00089 1.00121 1. 00204Ml0C 1163 
1.00334 1000507 1.00711 1.00817 1.00922 1.01018 1.01099 1.01157 l .Oll80Ml0Cll64 
1.01156 1.01069 lo00901 1000303 l.00519 l.00659 1.00737 1.00766 l.00757Ml0Cll65 
1.00721 l.00664 1.00594 lo00516 1.00355 l.00210 1.00100 1.00035 l.00021Ml0Cll66 
1.00061 1.00154 1.00295 1.00473 1.00673 l 000773 1.00868 1.00953 1. 01020MlOC 1167 
1.01063 1.01072 1001038 1000948 1000787 1.00076 1.00307 1.00462 l.00554Ml0Cll68 
1.00596 1.00599 1.00573 1.00525 1.00462 1000390 1.00238 1.00098 .99990Ml0Cll69 

.99924 .99910 099948 l.00039 1.00176 1.00349 1.00540 1.00635 l.00722Ml0Cll70 
1.00798 l.00855 1.00885 1.00880 1.00830 1.00721 1.00539 .99913 l.00088Ml0Cll 71 
1.00212 1.00293 1.00336 l.00349 1000336 1.00303 1.00255 1.00197 l.00063Ml0Cll 72 

.99932 .99825 .99759 .99743 .99783 .99874 1.00010 1.00176 l.00351Ml0Cll 73 
i.00434 1.00508 1.00570 1.00615 1.00638 1.00633 l.00594 1.00516 l.00391Ml0Cll74 

.99585 .99759 .99885 .99970 1.00019 1.00038 l.00033 1.00008 • 99969Ml0Cll 75 

.99919 .99802 .99685 099589 .99529 .99515 .99550 .99633 .99755Ml0Cll76 

.99903 1000058 1.00130 1.00194 l.00246 1. 0020'1 1.00294 1.00281 l.00236Ml0Cll77 
1.00153 1.00026 .99900 1.00326 1.00573 1.00697 1.00738 1.00726 l.00681Ml0Cll 78 
1.00615 1.00538 1.00457 1.00294 1.00149 1.00038 .99971 .99956 .99995Ml0Cll 79 
1.00085 1.00219 1000390 1.00589 1.00695 1.00801 l.00899 1.00979 1.0l025Ml0Cll80 
1.01010 1.00897 1.00633 1000145 1.00739 1.00886 1.00967 1.00998 1. 00988Ml0Cll81 
1.00949 1.00887 l.008ll 1.00726 1.00636 1.00460 1.00305 1.00187 1. 00115MlOC 1182 
1.00095 1.00131 1.00223 1000369 1.00560 1.00785 1.00902 1.01017 l.Ol124MlOC1183 
1.01219 1.01291 1.01333 1.01334 1001280 1.01156 1.00943 1.01091 l.01167Ml0Cll84 
1.01186 1.01163 1.01107 1001030 l.00938 1.00838 1.00735 1.00539 1. 00372MlOC 1185 
1.00251 1.00181 1000168 1.00212 1.00311 1.00464 1.00662 1.00894 l.01016Ml0Cll86 
1.01137 1.01253 1.01358 1.01444 1.01503 1.01525 1.01497 1.01406 l .Ol120MlOC 1187 
1.01239 1.01292 1.01294 l.01257 1.01192 1.01106 1.01009 1.00904 1. 00799MlOC 1188 
1. 0059.8 1.00428 1.00303 1.00230 1.00213 1.00255 1.00354 1.00508 l .00712MlOC 1189 
1.00953 1.01082 lo0l2ll 1.01336 1.01452 1.01551 1.01624 1.01662 l.Ol653Ml0Cll90 
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MAGNETIC FIELD 

Main mr,,r'·net 10000 A Compensating map.net -lOOC, A 

1.01582 1.01195 1.01305 1.01351 1.01346 1.01303 1.01233 1.01143 l.01041Ml0Cll91 
1.00932 1.00823 1.00615 1.00441 1.00313 1.00239 1.00223 1.00267 1. 00369Ml0Cl192 
1.00528 1.00735 1.00980 1.01111 1.01242 1.01371 1.014"90 1.01594 l.Ol675Ml0Cl193 
1.01723 1.01727 1.01674 1.01221 1.01335 1.01380 1.01371 1.01323 1. 01246Ml0Cll 94 
1.01151 1.01044 1.00932 1.00820 1.00611 1.00437 1.00310 1.00238 l.00221MlOC1195 
1.00261 1.00360 1.00514 1.00721 1.00969 1.01103 1.01240 1.01374 l .Ol500Ml0Cll 96 
1.01610 1.01696 1.01746 1.01748 1.01686 1.01181 1.01294 1.01339 l .Ol332Ml0Cl197 
1.01286 1.01212 1.01119 1.01016 1.00908 1.00799 1.00596 1 .• 00427 l.00302Ml0Cl198 

) 1.00228 1.00206 1.00240 1.00330 1.00477 1.00677 1.00922 1.01056 l.Ol193Ml0Cll99 
1. 01328 1.01455 1.01566 1.01652 1.01701 1.01699 1.01630 1.01086 l.Ol197MlOC1200 
1.01246 1.01247 1.01211 1.01147 1.01064 1.00968 1.00865 1.00761 l.00559Ml0Cl201 
1.00387 1.00259 1.00164 1.00167 1.00210 1.00311 1.00469 1.00675 l.00916Ml0Cl202 
1.01044 1.01172 1.01295 1.01408 1.01504 1.01576 1.01614 1.01607 l.Ol543Ml0Cl203 
1.00910 1.01035 1.01098 1.01112 1.01088 1.01035 1.00961 1.00873 l .00777Ml0C 1204 
1.00678 1.00486 1.00319 1.00194 1.00121 1.00103 1.00144 1.00243 l.00396Ml0Cl205' 
1.00595 1.00826 1.00947 1.01067 1.01181 1.01285 1.01371 1.01431 l.01458Ml0Cl206 
1.01439 1.01364 1.00800 1.00875 1.00913 1.00919 1.00898 1.00854 1.00794M10Cl207 
1.00721 1.00639 1.00552 1.00376 1.00217 1.00092 1.00017 .99998 1.00040MlOC1208 
1.00141 1.00293 1.00486 1.00702 1.00812 1.00920 1.01021 1.01113 1. Oll 90MlOC 1209 
1.01248 1.01283 1.01289 1.01261 1.00535 1.00612 1.00654 1.00665 l.00651Ml0C1210 
1.00616 1.00564 1.00500 1.00428 1.00350 1.00191 1.00046 .99931 • 99861M10C 1211 

.99843 .99879 .99970 1.00109 1.00284 1.00482 1.00583 1.00682 l.00775Ml0Cl212 
1.00859 1.00930 1.00985 1.01017 1.01024 1.01000 1.01993 1.01938 l.Ol865Ml0Cl213 
1.01775 1.01673 1.01562 1.01446 1.01326 1.01207 1.01089 1.00870 l.00685MlOC1214 
1.00547 1.00464 l.00442 1.00484 1.00589 1.00752 1.00966 1.01219 1.0l357M10C1215 
1.01498 1.01642 1.01785 1. 01925 1.02058 1.02183 1.02294 1.02389 1.02793Ml0Cl216 
1.02355 1.02076 1.01889 1.01746 1.01621 1.01499 1.01374 1.01246 l.01117MlOC1217 
1.00873 1.00673 1.00532 1.00454 1.00435 1.00473 1.00569 1.00730 l.00958Ml0C1218 
1.01246 1.01406 1.01569 1.01731 1.01887 1.02034 1.02172 1.02309 1.02463MlOC1219 
1.02665 l.O:t.129 1.02100 1.02031 1.01932 1.01811 1.01675 1.01532 1. Ol387M10C 1220 
1.01243 1.01104 1.00853 1.00649 1.00503 1.00420 1.00401 1.00448 1.00560Ml0Cl221 
1.00736 1. 00971 1.01256 1.01414 1.01579 1.01748 1.01917 1.02081 l.02236Ml0Cl222 
1.02374 1.02487 1.02566 1.02197 1.02156 1.02074 1.01963 1.01832 l.Ol688Ml0Cl223 
1.01537 1.01385 l.01237 1.01094 1.00838 1.00632 1.00483 1.00397 l.00376Ml0Cl224 
1.00420 l.00.531 1.00708 1.00948 1.01245 1.01411 1.01585 1.01764 1.0l943M10Cl225 
1.02119 1.02284 l.02430 1.02549 l.02630 1.02239 1.02180 1.02086 l.Ol967M10Cl226 
1.01830 l.01682 1.01528 1.01374 1.01223 1.01079 1.00819 1.00609 l.00457MlOC1227 
1.00370 1.00349 1.00396 1.00511 1.00692 1.00935 1.01233 1.01399 1.01573MlOC1228 
1.01753 1.01934 1.02112 1.02283 1.02440 1.02574 1.02679 1.02239 1.02184Ml0Cl229 
1.02069 l.01%7 1.01825 1.01673 1.01516 1.01360 1.01207 1.01062 l.00803Ml0Cl230 
1.00595 1.00445 1.00357 1.00332 1.00372 1.00479 1.00654 1.00895 l .Oll 98Ml0C 1231 
1.01370 1.01551 1.01738 1.01928 1.02114 1.02290 1.02448 1.02576 1.02664Ml0Cl232 
1.02204 1.02165 1. 020(;,9 1.01943 1.01803 1.01656 1.01507 1.01356 l.01208Ml0C1233 
1.01063 1.00797 1.00580 1.00429 1.00349 1.00335 1.00378 1.00472 1.00624M10Cl234 
1.00847 1.01148 1.01326 1.01517 l.01715 l.01910 l.02094 1.02261 l.02410Ml0Cl235 
1.02552 1.02719 1.02211 1.02123 1.02018 l.01898 l.01767 1.01628 l.Ol485Ml0Cl236 
1.01342 l.01199 1.01061 l.00807 1.00594 1.00437 1.00343 1.00320 l.00369Ml0Cl237 
1.00490 1.00678 1.00924 1.01219 1.01379 1.01545 1.01715 1.01886 l.02056Ml0Cl238 
1.02220 1.02376 1.02521 l.02650 1.02127 1.02051 1.01955 1.01844 1.01722Ml0Cl239 
1.01591 1.01456 1.01318 l.01182 1.01049 l.00802 1.00595 l.00441 l.00349Ml0Cl240 
1.00325 1.00371 1.00487 1.00668 1.00906 1.01191 l.01346 1.01507 l.Ol67lMlOCl241 
1.01836 l.01999 1.02156 1.02306 1.02443 1.02565 1.02023 1.01953 l.Ol864Ml0Cl242 
1.01760 1.01646 l.01523 1.01395 1.01265 l.01136 1.01011 1.00777 l.00581Ml0Cl243 
1.00435 1.00348 l.00325 l .00370 1.00481 1.00655 1.00884 1.01157 1.0l307Ml0Cl244 
l.01462 l.01620 1.01779 1.01936 1.02089 1.02234 1.02369 1.02488 l.Ol901Ml0Cl245 
1.01832 1.01747 l.01648 l.01540 1.01425 l.01305 l.01184 1.01064 l.00947Ml0Cl246 
l.007JO 1.00549 l.00413 1.00331 1.00309 1.00350 1.00452 1.00612 l.00823Ml0Cl247 
1.01077 1.01216 1.01361 l.01510 l.01660 l.01809 1.01955 1.02095 l.02226Ml0Cl248 
1.02344 Ml0Cl249 
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MAGNETIC FIELD 

Main magnet : 10000 A Compensating magnet : Q..A 

The sign of word 2 of the title block FIELD is positive (negative) for a 
positive (negative) beam particle bent clockwise in the chamber (e.g. to 
bottom of chamber). 

The values of x y z given on the DATA SHEET (see GEOM-TITLE / D •• ) 
o' o' 0 

should be used for words 8-10 in title block FIELD, respectivelyo 
Please consult FIELD / AOOl if you are not using geometry titles produced 
by CERN. 

This title block can only be used with routine ZFIELD described in 
FIELD/ A003. Words 5-7 give the orientation of the field axis system with 
respect to the geometry axis system (+l for same direation, -1 for opposite 
direction) o 

a) FIELD Polynomial 

* FIELD 59 lOF7.0/15El4.7l 

-3.0 l.O o.o .0005 l.O l.O l.O o.o 

MlOC0-01 

O.O -25.2 MlOC0-02 

l.7416518E+Ol l.2898470E-04-5.9251910E-08 4.1459310E-13-3.2138320E-04 MlOC0-03 

-2.4503318E-07 2.0393672E-10-l.7139757E-04 3.2926875E-07-l.1027361E-12 MlOC0-04 

8.0934147E-08~4.0897966E-10-5.3222764E-08 4.1006289E-ll 2.5642193E-04 MlOC0-05 

-3.2119815E-08-2.3094769E-13 8.2920110E-13-6.4869722E-08 6.4752595E-12 MlOC0-06 

-2.4396633E-15-l.6858562E-12-4.3525650E-12 l.5644969E-13 4.2412873E-05 MlOC0-07 

2.6242706E-OB-5.ll61604E-12 2.2307423E-09 3.3187016E-12-9.9321698E-09 MlOC0-08 

6.6164166E-12-l.0832307E-12 3.2329846E-oa-i.6965245E-12 a.l322111E-16 MlOC0-09 

2.7453987E-14 6.5467101E-12 4.8793267E-15 4.0453111E-14-2.7184227E-09 MlOC0-10 

4.0134243E-12-l.1501578E-14-l.1027361E-12-4.8501856E-13-9.7586533E-16 MlOC0-11 

-l.4881332E-14-4.8793267E-16-l.9404588E-13 6.9704667E-17 Ml0CO•l2 

b) FIELD Tables : 

This title block should be used with the standard routine ZFIELD provided 
in TC Program Library / GENERAL. 
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MAGNETIC FIELD 

Main magnet 10000 A Compensating magnet 

* FIELD 2290 4Fl0.5 1315,3F5,0,3(/14F5.0l/5F5.0/( 9F8.5l 
C-- FIELO TlfLE FUR 2 M CHAMciER1 MEAS. DEC 69 1 MAIN MAG~ET=lOOOO A1 CURR=O A 
C-- MEASURED AT GCOMET~IC CENTRE OF CHAMBER (WARM) - X=O, Y=O, Z=-25.2 
CT- FOR TRANSFURMATIO~ TD CAMERA SYSTEM SEE 1 2 M USERS HANDBOOK' SECTIONS 
C-- GfOM-TITLE/O,,, AND ~![LO/A,,, 
o. 17.395117 o. .0005 29 11 70. o. -25.2 MlOCO -4 

MlOCO -3 
MlOCO -2 
MlOCO -1 
MlOCO 0 

-95. -90. -8~. -so. -75. -10. -65. -60. -55. -50. -40. -30. -20. -10. 
o. 10. 20. 30. 40. so. 55. 60. 65. 70. 75. so. 85. 90. 
95. -25. -20. -15. -10. -5. o. 5. 10. 15. 20. 25. -25.2-18.9 
-12.6 o.o 12.6 10.9 25.2 

1.02038 1.01997 l.01935 l.01855 1,01761 l.01656 1.01545 l.01430 
1.01199 l.U09B3 l,00799 l,00662 1,00580 1.00559 l,00604 1,00711 
1.01099 1.01359 1.01499 1.01645 1.01792 1.01938 1.02081 l.02218 
l.02458 l.02554 1.02201 1.02131 l.02044 l.01942 1.01830 1.01710 
l.01458 l.01333 l.01210 l.00983 l.00792 l.00650 l,00565 1.00543 
1.00698 l.00870 1.01098 l.01371 1.01521 1.01678 l.01839 1.02001 
1.02373 l.02476 1.02620 l.02752 1.02225 1.02156 l.02068 l.01965 
l.01727 l.01599 l.01468 l.01338 1.01210 1.00973 1.00773 1.00623 
1.00508 1.00552 1.00666 1.00845 l.01083 1.01371 1.01530 l.01695 
},02039 l.02?13 1.02384 1.02549 1.02706 l.02850 1.02322 l.02238 
l.02018 1.01891 l.01757 l.01618 1.01479 l.01341 l.Oi207 l.00960 
1.00600 1.00510 1.00488 l.00537 l.00657 l.00843 1.01089 l.01384 
l.01715 l.01888 l.02064 1.02238 1.02410 l.02576 1.02731 l.02874 
l.02218 l.02122 l.02010 l.01886 l.01754 1.01616 1.01477 1.01339 
1.00953 l.OU743 1.00585 l.00491 l.00467 1,00515 l.00635 l.00824 
1.01375 l.01540 1.01713 1.01890 1.02070 l.02249 1.02425 l.02595 
l.02902 1.02291 1.02249 1.02164 1~02049 1.01914 l.01766 l.01612 
1.01308 l.01166 1.00911 l.00708 l.00563 1.00478 1.00455 1.00497 
1000782 1,01027 1,01334 l.01507 lo0l690 lo0l878 lo02068 lo02254 
l.02577 l.02695 l.02765 l.02280 l.02201 l.02102 l.01989 l.01864 
1.01592 l.01453 1.01314 l.01178 1.00928 1.00718 l.00561 1.00468 
l.00492 1,00613 1.00802 1.01052 l.01353 l.01518 1.01690 l.01867 
1.02225 l.02400 1.02569 l.02728 l.02873 l.02256 1.02185 l.02092 
1.01855 l.01721 l.01580 l.01438 l.01296 l.01159 l.00906 l.00697 
l.00457 1.00439 1.00493 l.00616 l.00803 l.01047 l.01337 l.01496 
1.01833 l.02008 1.02184 l.02359 l.02531 l.02698 l.02857 l.02168 
1.02008 1.01903 1.01786 l.01661 l.01530 l.01397 1.01265 l.01136 
1.00695 l.00545 l.00456 l.00434 l.00482 1,00599 1.00781 1.01021 
1.01465 l.01628 1.01795 1.01963 1.02129 1.02291 l.02446 l.02589 
l.02133 l.0~053 1.01958 l.01850 l.01733 l.01609 1.01482 1.01354 
1.01105 l.OOBBO 1,00692 l.00553 1.00471 1.00452 1.00498 l.00608 
l.01006 l.01278 l.01427 1.01582 1.01742 1.01904 l.02066 1.02226 
1.02525 l.02659 1.02244 l.02124 1.01996 1.01861 l.01723 l.01584 
l.01311 1.01180 1.01056 l.00832 1.00651 l.00520 l.00446 1.00431 
1.00584 l.00747 1.00962 l.01218 l.01360 1.01508 l.01661 1.01817 
1.02130 l.02283 1.02430 l.02569 l.00584 1.00710 l.00792 1.00835 
1.00829 1.00790 1.00735 l.00667 l.00592 1.00432 l.00282 1.00163 
1.00073 1.00116 1.00217 l.00368 l.00556 1.00763 1.00866 1.00964 
1.01129 l.01187 l.01221 l.01228 1.01200 1.01132 l.00962 1.01037 
1.01083 1.01065 l.01025 l.00968 l.00899 1.00822 l.00739 1.00571 
1.00300 l.00228 1.00211 1.00253 l.00353 1.00504 l.00696 l.00914 
1.01137 1.01242 1.01339 l.01424 l.01492 1.01539 l.01560 l.01551 
l.01145 l.01191 l.01203 l.01187 1.01141 l.01088 l.01016 l.00934 
1.00667 1,00504 l.00376 l.00299 l.00281 l.00326 l.00433 l.00595 
1.01031 l.01150 1.01266 l.01377 l.01478 1.01564 l.01632 l.01676 
l.01672 l.01174 l.01301 l.01360 1.01367 l.01334 l.01271 1.01189 
1.00993 l.00890 l.00694 l.00530 1.00411 l,00343 1.00331 l.00375 
l.00631 1.00834 1,01076 1.01205 l.01336 l,01463 1.01~81 l.01684 
l.01807 l.01805 1.01743 l.01243 l.01366 1.01421 l.01423 l.01386 
1.01233 1.01134 1.01029 1.00923 l.00722 1.00553 l.00430 l.00360 
l.00390 1.00491 l.00648 l.00856 l.01103 1.01236 1.01371 1.01503 
1.01736 1.01821 1.01873 l.01879 l.01826 l.01273 l.01389 l.01438 
1.01395 1.01325 l.01237 l.01137 1.01031 l.00924 l.00723 l.00555 
l.00360 1.00344 l.00385 .1.00485 1.00641 l.00850 1.01100 1.01236 
l.01508 l.01635 l.01745 1.01831 1.01882 1.01884 1.01823 1.01220 
l.01402 l.01405 1.01367 l.01300 l.01213 l.01114 l.01008 l.00902 

l,Ol313Ml0CO l 
l.00879Ml0CO 2 
l.02344MlOCO 3 
l.01585Ml0CO 4 
l.00588MlOCO 5 
l.02l64MlOCO 6 
l.Ol851MlOCO 7 
l .00.533MlOCO 8 
l.Ol866MlOCO 9 
l.02l35MlOCO 10 
l,00753Ml0CO 11 
l.Ol546MlOCO 12 
l.02295MlOCO 13 
l.Ol204MlOCO 14 
l.Ol074Ml0CO 15 
l.02755MlOCO 16 
l.Ol458Ml0CO 17 
l.00606MlOCO 18 
l.02426Ml0CO 19 
l.Ol73IM10CO 20 
l.00444MlOCO 21 
l.02046MlOCO 
l.01981MlOCO 
l.00545MlOCO 
l.Ol662Ml0CO 
l.02098Ml0CO 
l.00896MlOCO 
l.Ol308Ml0CO 
l.027l8MlOCO 
l.Ol228MlOCO 
l.00780MlOCO 
l.02380MlOCO 
l,Ol446MlOCO 
l.00478MlOCO 
l.Ol974MlOCO 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

l. 008't5MlOCO 
l.00091MlOCO 
l.Ol053Ml0CO 
l.Ol076MlOCO 
l.00419MlOCO 
l.01026MlOCO 
l.Ol058MlOCO 
l.00846MlOCO 
l.00800MlOCO 
l.Ol691Ml0CO 
l,Ol094MlOCO 
l.00476MlOCO 
l.Ol762MlOCO 
l.Ol3l9MlOCO 
l.00346MlOCO 
l.Ol627MlOCO 
l.Ol436MlOCO 
l.0043lM10CO 
l.Ol373MlOCO 
1. Ol345MlOCO 
l.00700MlOCO 
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MAGNETIC FIELD 

Main magnet . 10000.A . Compensating mar;net : Q...! 

1.00531 1.00408 1.00338 1.00324 1.00368 1.00469 1.00626 1.00834 l.Ol081MlOCO 57 
1.01215 1.01349 1.01481 1.01605 1.01713 1.01797 1.01847 1.01850 l .Ol 792MlOCO. 5~ 
1.01122 1.01?57 1.01321 1.01330 1.01297 1.01235 1.01151 1.01054 l.00951Ml0CO 59 
1.00847 1.0()650 1.00486 1.00367 1.00301 1.00289 1.00334 1.00434 l.00'588MlOCO 60 
1.00791 l .OlO::ll 1.01160 1.01291 1.01418 1.01536 1.01638 L.01716 1.0l759MlOCO 61 
1.01754 1.01688 1. 00925 1.01078 1.01159 1.01183 1.01163 1.01112 l.Ol040Ml0CO 62 
1.00953 1.00658 1.00761 1.00575 1.00418 1.00304 1.00239 1.00221 l.00269MlOCO 63 
1.00366 l.00514 1.00710 1.00941 1.01064 1. 01188 1.01308 1.01418 l.Ol510MlOCO 64 
1.01575 1. 01604 1.01583 1.01497 1.00898 1.00967 1.01001 1.01004 l.00982Ml0CO 65 
1.00939 1. 0(18&0 1.00809 l.00'729 1.00645 1.00475 1.00322 1.00204 l.OOl32MlOCO 66 
1.00116 1.00158 1.00256 1.00410 1.00601 1.00818 1.00930 1.01039 l.Oll44MlOCO 67 
1.01240 1.01323 1.01390 1.01435 1.01454 1.01442 .99717 1.00205 l.00513MlOCO 68 
1.00685 1.00757 1.00759 1.00712 1.00636 1.00545 1.00449 1.00268 1.00l26MlOCO 69 
1.00032 .99983 .99977 1.00010 1.00086 1.00210 1.00386 1.00606 l.00723Ml0CO 70 
1.00836 1.0()936 1.01007 1.01032 1.00988 1.00845 1.00566 1.00109 .98316MlOCO 71 

.99057. .99568 .99901 1.00100 1.00201 1.00231 1.00215 1.00170 l.00108MlOCO 72 

.99973 .99858 .99778 .99738 .99733 .99763 .99831 .99940 l.00092MlOCO 73 
1.00276 1.00369 1.00452 1.00515 1.00540 1.00508 1.00393 1.00161 .99772MlOCO 74 

.99179 1.00051 1. 0022£, 1.00352 1.00436 1.00483 1.00499 1.00491 l.00462MlOCO 75 
1.00419 1.00365 1.00240 l.00117 1.00016 .99954 .99941 .99981 1. 00073M10CO 76 
1.00208 l.OU373 1.00549 1.00633 1.00709 1.00775 1.00824 1.00852 1.00855Ml0CO 77 
1.00825 1.00759 1.00648 1.00222 1.00409 1.00543 1.00631 l.00680 l.00696Ml0CO 78 
1.00686 1.00654 1.00606 1.00546 1.00409 1.00274 1.00164 l.00096 l.00081MlOCO 79 
1.00123 l.Ou222 1.00368 1.00546 1.00737 1.00628 1.00911 1.00963 lo01037MlOCO 80 
1.01069 l.01072 l .01Glt2 1.00972 1.00854 1.00391 1.00618 1.007<>4 l.00846Ml0CO 81 
1.00879 1.00872 1.00838 1.00783 1.00716 1.00641 1.00488 1.00351 l.00249MlOCO 82 
1.00190 l.OOleO 1.00222 1.00314 1.00454 1.00632 1.00834 1.00936 l.Ol034MlOCO 83 
1.01122 1.01193 1.01239 1.01251 1.01217 1.01124 1.00956 1.00480 l.00709MlOCO 84 
1.00855 1.00936 1.00965 1.00955 1.00916 1.00857 1.00785 1.00706 l.00545MlOCO 85 
1.00403 l.OC>297 1.00236 1.00226 1.00268 1.00362 1.00503 l.00684 1<00889MlOCO 86 
1.00995 1.010% 1.01189 1.01267 1.01322 1.01346 1.01327 1.01252 l .Oll07MlOCO 87 
1.00524 1.00746 1.00886 1.00961 1.00985 1.00972 1.00930 1.00869 l.00796MlOCO 88 
1.00716 1.00555 l.00414 1.00307 1.00245 l .00233 1.00273 1.00365 l.00505MlOCO 89 
1.00687 l.ooe96 1.01004 l.Oll08 l.01204 1.01284 1.01340 1.01363 l.Ol340MlOCO 90 
1.01258 1.01101 1.00467 1.00696 1.00841 l.00921 1.00948 1.00937 l.00897MlOCO 91 
1.00837 l.00764 1.00685 1.00523 1.00361 1.00275 1.00214 1.00203 l.00244Ml0CO 92 

) 1.00337 1.00478 l.0()659 1.00866 1.00973 1.01075 1.01169 1.01247 l.Ol302Ml0CO 93 
1.01324 1.01300 1.01219 l.01063 1.00335 1.00573 1.00727 1.00813 l.00847MlOCO 94 
1.00841 l.(;0805 l.00749 1.00680 1.00604 1.00449 1.00312 1.00208 l.00149Ml0CO 95 
1.00139 l.0Ul79 1.00270 1.00408 1.005115 1.00787 l.00890 1.00989 l.01078MlOCO 96 
1.01151 1.01200 1.01214 l.Oll81 1.01088 1.00918 1.00151 1.00351 1.00492MlOCO 97 
l.00584 1.00635 1,00650 1.00637 l.00602 l.00551 1.00488 1.00345 l.00206MlOCO 98 
1.00095 1.00028 1.00015 1.00061 l.00162 1.00309 1.00487 1.00675 l.00765MlOCO 99 
l.00847 1.00918 1.00972 1.01005 1.01012 1.00988 1.00927 1.00822 .99988MlOC0100 
~.00163 l.0021>8 1.00371 1.00416 l.00431 1.00421 1.00391 1.00346 lo00290MlOC0101 
1.00163 l .OC036' .99933 ,99870 .99856 .99897 .99989 1.00125 l.00291MlOC0102 
1.00468 l.00552 1.00629 1.00694 l.00743 lo 00771 1.00772 1.00741 l..00672MlOCOl03 
1.00558 .99883 .99998 1.00081 1.00133 1.00160 1.00164 1.00150 l.00120MlOC0104 
1.00078 1.00028 .99913 .99799 .99704 .99644 .99630 .99666 .99753Ml0C0105 

.99683 1.00042 1.00206 1.00281 1.00345 1.00392 l.00417 1.00413 l.00372MlOC0106 
1.00267 1.00149 ,99948 .98088 • 98710 .99148 .99443 .99628 .99732MlOC0107 

,99777 .9•,;781 ,99759 ,99720 .9%27 .99540 .99478 .99445 .99442MlOCOl08 
,99469 .99530 .99626 ,99755 .99901 .99970 1.00026 1.00059 l.00053MlOC0109 
.99992 ,99852 ,99605 • 99216 .98644 .99366 .99606 .99790 • 999Z4MlOCOllO 

1.00016 l.OC•072 1.00097 1.00098 l.OvOllO l.00048 ,99957 .99858 • 99773MlOCOl l l 
,99720 ,99711 ,9974') .99832 ,99953 1.00094 1.00236 1.00298 l.00348MlOCOll2 

1.00383 1.0(.,397 1.00385 1. 0(J3ltl l.00258 l.00131 .99952 .99594 .99846MlOC0113 
l.00037 l.CJG175 l.00268 1.00323 1.00345 1.00342 1.00318 1.00280 l .OOl 76MlOC0114 
1,00063 .99%8 .99908 .9,9896 ,99936 1.00026 1.00157 1.00313 l. 004 70MlOC0115 
1,00540 l.005'J8 1.00640 1.00660 l.00652 l.006ll l.00530 1.00401 l.00217MlOC0116 

,99860 1. 000'16 1.00271 1.00396 l.oo4n 1.00518 1.00530 l.00517 1. 00485M 1OCO117 
1.00438 1.0(:321 1.00199 l.00097 1.00033 l.00020 1.00062 1.00156 l. 00293MlOC0118 
l.00457 1.00626 1.00702 1.00767 1.00817 1.00845 1.00847 1.00815 l.00744MlOC0119 
1.0()627 i.or;455 ,99935 1.00186 1.00371 l.00499 1.00580 l.00621 lo00630MlOC0120 
1.00612 l.0(1575 1.00523 l.00398 l.00271 1.00167 1.00105 i.00095 l.00141MlOC0121 
1. 00239 1.00378 1.00543 l.007ll 1.00788 1.00855 1.00907 1.00941 l.00950MlOC0122 
1.00931 1.00877 1.007113 1.00642 .99970 1.00240 1.00430 1.00554 l.00626MlOC0123 
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1.00656 1.00654 1.00628 1.00584 1.00529 1.00404 1.00284 1.00188 l.00131MlOC0124 
1.00120 1.00159 1.00246 1.00377 1.00538 1.00713 1.00797 1.00872 l.00934MlOCOl25 
1.00975 1.00987 1.00963 1.00890 1.00756 1.00549 ,99921 1.00173 l.00358MlOC0126 
1.00487 1.-00568 1. 0060.8 1.00616 1.00597 1.00559 1.00506 1.00380 l.00251MlOC0127 
1.00147 1.00085 1.00076 1.00122 1.00221 1.00361 1.00526 1.00693 l.00770MlOC0128 
l.00836 1.00887 1.00920 l.00928 1.00908 1.00853 1.00759 1.00618 ,99789MlOC0129 
1.00046 1.00236 l.00368 1.00452 1.00495 1,00505 1,00489 1.00453 l,00403MlOC0130 
1.00280 1.00156 1.00056 ,99998 ,99991 1.00039 1.00137 1.00274 l.00434MlOC0131 
1.00594 1.00666 1.00727 1.00773 1.00800 1.00803 1.00777 1.00717 l.00617Ml0C0132 
1.00472 .99549 ,99802 .99994 1.00132 1.00225 1.00280 1.00302 l.00298MlOCOl33 
1.00274 1.00234 1.00129 1.00014 ,99917 .99856 •99843 .99882 ,99972MlOC0134 
1.00104 1.00260 1.00417 1.00487 1.00545 1.00587 1.00606 1.00599 l.00557MlOC0135 
1.00474 1.00344 1.00159 .99285 .99535 ,99726 .99866 .99961 l.00018MlOC0136 
1.00044 1.00045 1.00026 ,99992 .99897 .99792 .99703 .99.647 .99635MlOC0137 

.99673 ,9')758 .99881 1.00026 1.00170 1.00232 1.00283 1.00317 l.00329MlOCOl38 
1.00314 1.00266 1.00177 1.00042 ,99852 .98876 .99134 ,99335 .99484MlOC0139 

.99590 .99658 • 99695 .99707 .99698 .99674 ,99596 .99505 .99424MlOC0140 

.99372 .99360 .99392 .99467 .99577 ,99707 .99835 ,99890 .99935MlOC0141 

.99963 .99971 .99953 .99903 .99816 .99684 .99502 ,98390 ,99100MlOC0142 

.99591 .99912 1.00104 1.00201 1.00231 1.00214 1.00170 1.00109 ,99975MlOC0143 

.99859 .99779 ,99737 .99732 ,99763 .99832 .99942 1.00094 l.00276MlOCOl44 
1.00367 1.00449 1.00511 1.00537 l.00508 1.00399 1.00180 .99812 .99250MlOC0145 
1.00053 1.00227 1.00353 1.00436 1.00483 1.00499 1.00491 1.00462 l.00419MlOCOl46 
1.00365 1.00240 1.00117 1.00016 .99954 .99941 .99981 1.00072 l.00207MlOC0147 
1.00372 1.00547 1.00631 1.00708 1.00773 1.00822 1.00851 1.00854 l.00825MlOC0148 
1.00759 l. 006'•9 1.00210 1.00408 1.00549 1.00640 1.00690 1.00706 l.00693MlOC0149 
1.00659 1.00608 1.00546 1.00405 1.00268 1.00158 1.00092 1.00080 l.OOl26MlOC0150 
1.00227 1.00374 1.00551 1.00738 1.00828 1.00909 1.00979 1.01032 l.Ol065MlOC0151 
1.01071 1.01046 1.00983 1.00878 1.00391 1.00618 1.00764 1.00846 l.00879MlOC0152 
1.00.972 1.00838 1.00783 l.00716 1.00641 1.00488 1.00351 1.00249 l.00190MlOC0153 
1.00180 1.0(1222 1.00314 l.Q.0454 1.00632 1.00834 1.00936 1.01034 l .Oll22MlOCOl54 
1.01193 1.01239 1.01251 1.01217 1.01124 l.00956 1.00482 l.00706 l.00849MlOCOl55 
1.00929 1.00958 l.00949 1.00911 l.00853 1.00783 l.00705 l.00546 l.00405MlC>COl56 
1.00298 1.00237 1.00226 1.00268 1.00361 1.00503 1.00684 1.00890 l.00995MlOCOl57 
1.01097 1.01189 1.01267 1.01322 l.01345 1.01327 1.01253 1.01111 l.00524MlOC0158 
1.00746 1.00886 1.00961 1.00965 1.00972 1.00930 1.00869 1.00796 l.00716MlOC0159 
1.00555 1.00414 1.00307 1.00246 1.00233 1.00273 1.00364 1.00505 l.00687MlOC0160 
1.00896 l.01004 1.01109 1.01204 1.01285 1.01341 1.01363 1.01339 l.01255MlOC0161 
1.01094 1.00467 1.00694 1.00838 1.00917 1.00945 1.00934 1.00895 l.00835MlOC0162 
1.00763 1.00684 1.00524 1.00382 1.00275 1.00214 1.00203 1.00244 l.00337MlOC0163 
1.00478 l.OU659 1.00867 1.00973 1.01076 1.01170 1.01248 1.01302 l.Ol323MlOCOl64 
1.01300 1.01219 1.01064 1.00335 1.00573 1.00727 1.00813 1.00847 l.00841MlOC0165 
1.00805 1.00749 1.00680 1.00604 1.00449 1.00312 1.00208 1.00149 l.00139MlOC0166 
1.00179 1.00270 1.00408 1.00585 1.00787 1.00890 1.00989 1.01078 1. Oll51MlOCOl67 
1.01200 1.01214 1.01181 1.01088 l.00918 1,00077 1.00347 1.00524 l.00628MlOC0168 
1.00675 1.00680 1.00653 1.00604 1.00540 1.00469 1.00322 l.00192 l.00094MlOC0169 
1.00039 1.00030 1.00070 1.00157 1.00289 1.00458 1.00650 1.00748 l.00840MlOCOl 70 
1.00923 1.00987 1.01025 1.01026 1.00978 1.00864 1.00668 .99988 l,OOl63MlOC0171 
1.00288 1.00371 1.00416 1.00431 1.00421 1.00391 1.00346 l.00290 l.OOl63MlOC0172 
1.00036 ,99933 .99870 .99856 ,99897 .99989 1.00125 1.00291 l.00468MlOC0173 
1.00552 1.00629 l.OOb94 1.00743 1.00771 1.00772 1.00741 1.00672 l.00558MlOC0174 

.98504 .99140 .99580 .99868 1.00039 1.00124 1.00148 l.oono l.00085MlOC0175 
1.00025 ,99892 ,99775 ,99693 .99650 .99645 .99678 .99748 ,99859MlOC0176 
1.00008 1.00182 1.00268 1.00345 1.00403 1.00427 1.00402 1.00306 l. OOllOMlOCOl 77 

.99783 .99286 1.00584 1.00710 1.00792 1.00835 1.00845 1.00829 l.00790MlOC0178 
l. 00735 1.00667 1.00592 1.00432 1.00282 1.00163 1.00091 1.00073 l.OOll6MlOCOl79 
1.00217 1.00368 1.00556 1.00763 1.00866 1.00964 1.01053 1.01129 l. 01187MlOC0180 
1.01221 1.01228 1.01200 1.01132 1.00964 1.01039 1.01077 1.01084 l.Ol065MlOC0181 
1.01025 1.00968 1.00899 l.00821 1.00738 1.00571 1.00419 1.00301 l.00229MlOCOl82 
1.00213 1.00255 1.00355 1.00506 1.00698 1.00915 1.01027 1.01137 l.Ol243MlOC0183 
1.01339 1.01423 1.01491 1.01537 1.01558 1.01547 1.00988 1.01140 l.Ol22lMlOC0184 
1.01245 l.01227 1.01177 l.01105 1.01018 l.00925 1.00828 1.00644 l.00487MlOC0185 
1.00373 1.00307 1.00295 1.00337 1.00433 1.00583 1.00779 1.01012 l.Oll36Ml0C0186 
1.01260 1.01379 1.01488 l.01579 1.01643 l.01669 1.01643 1.01551 l. Oll 74Ml0C0187 
1.01301 1.01360 1.01367 1.01334 1.01271 1.01189 1.01094 1.00993 l.00890MlOC0188 
1.00694 1.0()530 1.00411 1.00343 1.00331 1.00375 1.00476 1.00631 l.00834MlOCOl89 
1.01076 1.01205 1.01336 1.01463 1.01581 1.01684 1.01762 1.01807 l.Ol805Ml0C0190 
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Ji'iain magnet : 10000 A Compensating mn.enet . Ll. . 

1.01743 1.01244 1.01363 1.01417 1.01418 1.01381 1.01315 1.01230 1. Oll 32MlOCOl 91 
1.01028 1.00922 1.00722 1.00554 1.00431 1.00360 1.00346 1.00389 l.00491MlOC0192 
1.00648 1.00856 1.01104 1.01237 1.01371 1.01503 1.01627 1.01735 l.Ol821Ml0C0193 
1.01873 1.01880 1.01829 1.01273 1.01390 1.01439 1.01436 1.01395 l.Ol325MlOC0194 
1.01237 1.01136 1.01030 1.00924 1.00723 1.00555 1.00432 1.00361 l.00344MlOC0195 
1.00385 1.00484 1.00640 1.00849 1.01100 1.01236 1.01374 1.01509 l.01636MlOCOl96 
1.01746 1.01831 1.01879 1.01877 1.01809 1.01221 1.01344 1.01399 l.Ol401Ml0C0197 
1.01364 1.01297 1.01211 1.01112 1.01000 1.00901 1.00701 1.00532 l.00409MlOCOl98 
1.00338 1.00324 1.00367 1.00468 1.00626 1.00834 1.01081 1.01215 1.01349MlOC0199 

) 1.01481 1.01605 1.01713 1.01797 1.01847 1.01850 1.01792 1.01122 l.01257MlOC0200 
1.01321 1.01330 1.01297 1.01235 1.01151 1.01054 1.00951 1.00847 l.00650M10C0201 
1.00486 1.003£.7 1.00301 1.00289 1.00334 1.00434 1.00588 1.00791 1.0l031MlOC0202 
1.01160 1.01291 1.01418 1.01536 1.01638 1.01716 1.01759 1.01754 l.Ol688M10C0203 
1.00915 1.01079 1.01165 1.01191 1.01172 1.01120 1.01045 1.00956 l.00859MlOC0204 
1.00760 1.00573 1.00416 1.00302 1.00239 1.00228 1.00271 1.00366 l.00514Ml0C0205 
1.00708 1.00940 1.01063 1.01188 1.01308 1.01418 1.01511 1.01576 l.Ol604MlOC0206 
1.01579 1.01487 1.00898 1.00967 1.01001 1.01004 1.00982 1.00939 l.00880Ml0C0207 
1.00809 1.00729 1.00645 1.00475 1.00322 1.00204 1.00132 1.00116 l.00158MlOC0208 
1.00258 1.00410 1.00601 1.00818 1.00930 1.01039 1.01144 1.01240 l .01323MlOC0209 
1.01390 1.01435 1.01454 1.01442 .99008 .99726 1.00203 1.00494 1.00648M10C0210 
1.00702 1.00689 1.00631 1.00548 1.00454 1.00270 1.00124 1.00029 • 99982Ml0C0211 

.99978 1.00012 1.00087 1.00208 1.00382 1.00602 1.00720 1.00836 l.00937MlOC0212 
1.01009 1.01031 1.00977 1.00814 1.00500 .99987 1.02026 1.01989 l.Ol929MlOC0213 
1.01851 1.01759 1.01656 1.01545 1.01430 1.01314 1.01199 1.00983 1.00799M10C0214 
1.00661 1.00579 1.00559 1.00603 1.00112 1.00881 1.01102 1.01363 l.Ol504Ml0C0215 
1.01649 1.01796 1.01942 1.02084 1.02219 1.02344 1.02455 1.02548 l.02205Ml0C0216 
1.02134 1.02045 1.01943 1.01830 1.01709 1.01584 1.01457 1.01332 1.0l209MlOC0217 
1.00982 1.00793 1.00652 1.00568 1.00549 1.00595 1.00706 1.00879 1. 01107Ml0C0218 
1.01380 1.01529 1.01684 1.01843 1.02004 1.02163 1.02319 1.02468 1.02607Ml0C0219 
1.02733 1.02228 1.02158 1.02070 1.01966 1.01851 1.01728 1.01599 l.Ol469Ml0C0220 
1.01338 1.01211 1.00975 1.00776 1.00627 1.00537 1.00514 1.00559 1.00673MlOC0221 
1.00853 1.01091 1.01378 1.01536 1.01701 1.01870 1.02042 1.02214 l.02383Ml0C0222 
1.02546 1.02701 1.02843 1.02322 1.02238 1.02135 1.02018 1.01891 l.01757MlOC0223 
1.01618 1.01479 1.01341 1.01207 1.00960 1.00753 1.00600 1.00510 l.00488MlOC0224 
1.00537 1.00657 1.00843 1.01089 1.01384 1.01546 1.01715 1.01888 1.02064Ml0C0225 
1.02238 1.02410 1.02576 1.02731 1.02874 1.02295 1.02219 1.02124 l.02013MlOC0226 
1.01889 1.01757 1.01620 1.01480 1.01342 1.01206 1.00954 1.00743 l.00584MlOC0227 
l.00489 1.00464 1.00512 1.00632 1.00821 1.01072 1.01374 1.01540 l.Ol713MlOC0228 
1.01890 1.02070 1.02250 1.02426 1.02595 1.02755 1.02900 1.02291 l.02248MlOC0229 
1.02163 1.02048 l.01913 1.01766 1.01613 1.01459 1.01309 1.01167 l.00912MlOC0230 
1.00707 1.00561 l.00476 1.00455 1.00498 1.00607 1.00785 l.01029 1.01334MlOC0231 
1.01506 1.01688 1.01876 1.02066 1.02252 1.02427 1.02583 1.02709 l.02792MlOC0232 
1.02279 1.02201 1.02103 1.01990 1.01865 1.01732 1.01594 1.01454 1. 01315MlOC0233 
1.01179 1.00928 1.00717 1.00559 1.00465 1.00440 1.00489 1.00609 l.00798Ml0C0234 
1.01049 1.01350 1.01515 1.01£.88 1.01865 1.02045 1.02224 1.02400 1. 02570MlOC0235 
1.02729 1.02876 1.02256 1.02185 1.02092 1.01981 1.01855 1.01721 l.Ol580MlOC0236 
1.01438 1.01296 1.01159 1.00906 1.00697 1.00545 1.00457 1.00439 l.00493Ml0C0237 
1.00616 1.00803 1.01047 1.01337 1.01496 1.01662 1.01833 1.02008 l.02184MlOC0238 
1.02359 1.02531 1.02£.98 1.02857 1.02169 1.02096 1.02005 1.01898 l.01781MlOC0239 
1.01655 1.01524 l.01392 1.01260 1.01132 1.00894 1.00695 1.00547 l.00460MlOC0240 
1.00439 l.004tl7 1.00604 l.00786 1.01025 1.01310 1.01466 1.01629 l.Ol795MlOC0241 
1.01962 1.02128 1.02291 1.02445 1.02590 1.02720 1.02133 1.02053 l.Ol958MlOC0242 
1.01850 l.01733 1.01609 1.01482 1.01354 1.01228 1.01105 1.00880 l.00692MlOC0243 
1.00553 1.00471 1.00452 1.00498 1.00608 1.00780 1.01006 1.01278 l.Ol427MlOC0244 
1.01582 1.01742 l.01904 1.02066 1.02226 1.02380 1.02525 1.02659 l.Ol978Ml0C0245 
1.01917 1.01839 1.01746 1.01642 1.01530 1.01414 1.01295 1.01176 l.Ol060MlOC0246 
1.00845 1.00664 1.00529 1.00448 1.00429 1.00472 1.00578 1.00743 l.00961MlOC0247 
1.01222 1.01364 1.01512 1.01664 1.01818 1.01970 1.02119 1.02261 l.02393MlOC0248 
1.02513 Ml0C0249 
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MAGNETIC FIELD 

Main magnet : 8000 A Compensating magnet : -1000 A 

The sign of word 2 of the title block FIELD is positive (negative) for a 
positive (negative) beam particle bent clockwise in the chamber (e.g. to 
bottom of chamber). 

The values of x , y , z0 given on the DATA SHEET (see GEOM TITLE / D •• ) 
should be used for w8rds08-10 in title block FIELD, respectively 0 

Please consult FIELD / AOOl if you are not using geometry titles produced 
by CERN. 

This title block can only be used with routine ZFIELD described in 
FIELD/ A003o Words 5-7 give the orientation of the field axis system with 
respect to the geometry axis system (+l for same direction, -1 for opposite 
direction) o 

a) FIELD Polynomial 

* FIELD 59 10F7.0/15El4.71 

-3.0 l .O o.o .0005 1.0 1.0 l .O o.o 
M 8Cl-Ol 

O.O -25.2 M 8Cl-02 

l.4479174E+Ol 9.6169752E-05-5.1320571E-08 3.3525770E-13-2.8208507E-04 M 8Cl-03 

-2.5090405E-07 l.5697882E-10-l.2642339E-04 2.8613786E-07-8.4058550E-13 M 8Cl-04 

7,8427437E-08-3.l676078E-10-4.6072968E-08 3.1419699E-ll 2.4039304E-04 M 8Cl-05 

-6.9082060E-08 2.2685716E-13-7.4797912E-13-8.7588918E-09-l.3168707E-ll M SCl-06 

-4.4168837E-15 l.3157892E-12 2.4898644E-12-l.3639728E-13 3.0253640E-05 M 8Cl-07 

2.1785560E-08-4.1882800E-12 l.5621737E-08 8.4094482E-12-9.7000563E-09 M 8Cl-08 

5.0435130E-12 2.5637946E-12 2.5946984E-08 3.9358546E-12 l.4722946E-15 M 8Cl-09 

l.8016900E-13-5.90l5980E-13 8.8337674E-15 l.606ll73E-14-2.0142505E-09 M 8Cl-10 

3.3476945E-12-2.6834720E-12-8.4058550E-13-3.3456948E-13-l.7667535E-l5 M SCl-11 

-2.2835252E-l4-8.8337674E-l6-l.6714060E-13 l,2619668E-16 M 8Cl-12 

b) . FIELD Tables : 
This title block should be used with the standard routine ZFIELD provided 

in TC Program Library / GEW•"!RAL. 
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MAGNETIC · FIELD 

Main magnet 8000 A Compensating magnet -1000 A 

* FIELD 2290 4Fl0.~r315,3F5.0,31/l4F5.0l/SFS.O/I 9FB.51 
C-- FIELD TITLE FOR 2 M CHAMBER, MEAS. DEC 69, MAIN MAGNET= 8000 Ar CORR•-1000 A 
C-- MEASURED AT GEOMETRIC tENTRE OF tHAMOER IWARMI - X=Or Y=O, Z=-25.2 
C-- FOR TRANSFORMATION TO CAMERA SYSTEM SEE '2 M USERS HANDBOOK' SECTIONS 
C-- GEOM-TllLE/O ••• ANO FIELD/A ••• 
o. 14.47857 o. .0005 29 11 . 10. o. -25.2 M 8Cl -4 

M 8Cl -3 
M 8Cl -2 
M tlCl -1 
M 8Cl 0 

-95. -9o. -8~. -ao. -J6. -10. -65. -60. -55. -5o. -4o. -3o. -20. -10. 
o. 10. 20. 30. 40. 50. 55. 60. 65. 70. 75. so. 85. 90. 
~~. -2s. •lu. -1~. -10. -s. o. ~. 1u. 1~~ 20. 2~. -2s.2-1a.9 
-12.6 o.o 12.6 18.9 25.2 

1.01528 1.01606 l.01622 1.01593 1.01531 
1.01030 1.00841 1.00688 1.00580 l.00519 
1.00953 1.01187 1.01316 1.01450 1.01583 
1.01980 l.01924 1.01845 1.01800 1.01736 
1.01249 1.01139 1.01031 1.00830 1.00659 
1.00576 1.00733 1.00939 1.01185 1.01319 
1.02020 1.02149 1.02267 1.02372 1.01826 
1.01485 1.01363 1.01237 1.01113 1.00994 
1.00398 1.00439 1.00536 1.00689 1.00896 
1.01760 1.01914 1.02059 1.02190 1.02296 
1.01709 1.01599 1.01477 1.01349 1.01218 
1.00431 1.00356 1.00339 l.00381 1.00482 
1.01433 1.01596 1.01761 1.01924 1.02080 
1.01879 1.01807 1.01709 1.01594 1.01466 
1.00710 1.00524 1.00390 1.00313 1.00294 
1.01099 1.01253 l.Ol41S 1.01582 1.01753 
1.02467 1.01914 1.01880 1.01807 1.01708 
1.01048 1.00918 1.00687 1.00501 l.00368 
1.00584 1.00606 1.01082 1.01237 1.01401 
1.02224 1.02350 1.02443 1.01901 1.01854 
1.01311 l.01168 1.01027 1.00893 1.00658 
1.00333 1.00424 1.00575 1.00791 1.01069 
1.01897 1.02056 1.02209 1.02361 1.02523 
1.01559 1.01431 1.01297 1.01162 1.01031 
1.00318 1.00301 1.00339 1.00434 1.00590 
1.01552 1.01719 1.01883 1.02038 1.02177 
1.01709 1.01626• 1.01523 1.01407 1.0~284 
1.00526 1.00401 1.00330 1.00313 1.00354 
1.01226 1.01379 1.01537 1.01697 1.01852 
1.01778 1.01723 1.01650 1.01564 1.01467 
1.00920 1.00717 1.00546 1.00418 1.00342 
1.00834 1.01084 1.01221 1.01363 1.01509 
1.02209 1.02325 1.01730 1.01668 1.01593 
1.01100 1.00995 1.00893 1.00705 1.00548 
1.00485 1.00633 1.00827 1.01061 1.01189 
1.01876 1.02008 1.02134 1.02250 1.00458 
1.00622 1.00590 1.00545 1.00491 1.00432 
1.00036 1.00073 1.00156 1.00280 1.00435 
1.00922 1.00977 1.01017 1.01035 1.01029 
1.00816 1.00829 1.00810 1.00767 1.00708 
l.00195 1.00140 1.00129 1.00166 1.00249 
1.00946 1.0(039 l.01120 1.01181 1.01213 
1.00833 1.00931 1.00971 1.00968 1.00933 
1.00482 l.CU347 1.00249 1.00194 1.00185 
1.00820 1.00929 1.01039 1.01145 1.01241 
1.01251 l.00833 1.00965 1.01037 1.01060 
1,00779 1.00691 1.00520 1.00374 1.00266 
1.00469 1.00651 1.00864 1.00977 1.01091 
1.01517 1.01531 1.01500 1.00892 1.01024 
1.00966 1.00883 1.00793 1.00700 l.005J3 
1.00233 1.00327 1.00471 1.00659 1.00882 
1.01442 1.01516 1.01560 1.01563. 1.01514 
1.01097 1.01043 1.00910 ·1.00004 1.00192 
1.00203 l.00191 1.00231 1.00323 1.00466 
1.01247 1.01359 1.01455 1.01528 1.01568 
1.01076 1.01091 1.01067 1.01014 1.00942 

1.01446 
1.00505 
1.01710 
1.01656 
1.00531 
1.01459 
1.01823 
1.00778 
1.01152 
1.02369 
1.01090 
1.00642 
1.02224 
1.01333 
1.00336 
1.01922 
1.01589 
1.00292 
1.01571 
1.01785 
1.00482 
1.01227 
1.01822 
1.00906 
1.00805 
1.02293 
1.01158 
1.00452 
1.01999 
1.01362 
1.00324 
1.01656 
1.01506 
1.00432 
1.01322 
1.00549 
1.00307 
1.00606 
1.00994 
1.00640 
1.00378 
1.01206 
1.00876 
1.00223 
1.01319 
1.01045 
1.00205 
1.01201 
1.01092 
1.00373 
1.01001 
1.00917 
1.00699 
1.00655 
1.01561 
1.00859 

1.01347 
1.00541 
1.01824 
1.01565 
1.00454 
1.01601 
1.01777 
1.00605 
1.01295 
1.01894 
1.00966 
1.00859 
1.02349 
1.01199 
1.00439 
1.02084 
1.01458 
1.00275 
1.01743 
1.01693 
1.00366 
1.01392 
1.01818 
1.00686 
1.01074 
1.02376 
1.01034 
1.00607 
1.02129 
1.01253 
1.00366 
1.01802 
1.01411 
1.00364 
1.01460 
1.00606 
1.00191 
1.00692 
1.00467 
1.00566 
1.00547 
1.01147 
1.00804 
1.00308 
1.01370 
1.01003 
1.00194 
l.01305 
1.01109 
1.00263 
1.01121 
1.01046 
1.00522 
1.00882 
1.01495 
1.00769 

1.01242 l.Oll35M 8Cl l 
1.00627 1.00765M 8Cl 2 
1.01915 l.Ol971M 8Cl 3 
1.01464 l.Ol358M 8Cl 4 
1.00435 l.00476M 8Cl 5 
1.01743 l.Ol884M 8Cl 6 
1.01700 l.Ol600M 8Cl 7 
1.00482 l.00413M 8Cl 8 
1.01446 l.Ol602M 8Cl 9 
1.01865 l.Ol800M 8Cl 10 
1.00743 l.00562M 8Cl 11 
1.01126 1.01275M 8Cl 12 
1.02445 l.Ol917M 8Cl 13 
1.01067 l.00939M 8Cl 14 
1.00603 l.00825M 8Cl 15 
1.02234 l.02365M 8Cl 16 
1.01321 l.Oll83M 8Cl 17 
1.00317 l.00420M 8Cl 18 
1.01913 l.02076M 8Cl 19 
1.01580 l.01450M 8Cl 20 
1.00305 1.00294M BCl 21 
1.01562 l.01731M 8Cl 22 
1.01763 l.01673M 8Cl 23 
1.00513 l.00389M 8C1 24 
1.01226 l.Ol386M 8Cl 25 
1.01780 l.01764M 8Cl 26 
1.00915 lo00700M.8C1 27 
1.00818 l.Ol080M 8Cl. 28 
1.02235 l.02307M 8Cl 29 
1.01141 l.Ol029M 8Cl 30 
1.00468 l.00626M 8Cl 31 
1.01945 .1.02082M 8Cl 32 
1.01310 l.01206M 8Cl 33 
1.00350 l.00390M 8Cl 34 
1.01599 l.Ol738M 8Cl 35 
1.00634 l.00638M 8Cl 36 
1.00100 1.00046M .8Cl 37 
1.00776 l.00853M 8C1 38 
1.00649 l.00760M 8Cl 39 
1.00419 l.00291M 8Cl 40 
1.00743 l.00845M 8Cl 41 
1.01022 l.00662M 8Cl 42 
1.00724 l.00641M 8Cl 43 
1.00440 l.00613M 8Cl 44 
1.01385 l.Ol351M 8Cl 45 
1.00940 l.00863M 8Cl 46 
1.00236 l.00329M 8Cl 47 
1.01397 l.Ol470M 8Cl 48 
1.01087 l.Ol037M 8Cl 49 
1.00201 l.00191M 8Cl 50 
1.01238 l.Ol347M 8Cl 51 
1.01110 l.Oll23M 8Cl 52 
1.00373 l.00264M 8Cl 53 
1.01003 l.Oll27M 8Cl 54 
1.00875 l.Ol009M 8Cl 55 
l.0067a l.00505M 8Cl 56 



2m USER'S HANDBOOK 

Section FIELD G Date 10.3.1970 

Page 3 

MAGNb..1TIC FIELD 

Main magnet . 8000 A Compensating magnet : -1000 A . 
1.00361 1.00257 1.00197 1.00186 1.00224 1.00312 1.00450 1.00634 l.00856M 8Cl 57 
1.00976 1.01097 1.01217 1.01328 1.01423 1.01495 1.01532 1.01522 l.Ol450M 8Cl 58 
1.00777 1.00922 1.00998 1.01021 1.01004 1.00957 1.00890 1.00810 l.00724M 8Cl 59 
1.00635 1.00466 1.00325 1.00222 1.00165 1.00155 1.00195 1.00283 l.00421M 8Cl 60 
1.00602 1.00819 1.00935 1.01053 1.01167 1.01272 1.01362 1.01427 1.0l458M 8Cl 61 
1.01442 1.01365 1.00610 1.00772 1.00864 1.00902 1.00899 1.00864 l.00808M 8Cl 62 
1.00737 1.00658 1.00575 1.00413 1.00275 1.00173 1.00114 1.00104 l.00143M 8Cl 63 
1.00231 1.00366 1.00545 1.00754 1.00865 1.00975 1.01081 1.01176 l.01254M 8Cl 64 

') 1.01305 1.01321 1.01290 1.01196 1.00461 1.00593 1.00677 1.00720 l.00730M 8Cl 65 
1.00712 1.00673 1.00618 1.00552 1.00479 1.00329 1.00192 1.00088 l.00028M 8Cl 66 
1.00019 1.00063 1.00155 1.00291 1.00459 1.00647 1.00744 1.00841 l.00935M 8Cl 67· 
1.01024 1.01107 1.01181 1.01244 1.01294 1.01329 1.00395 1.00472 l.00518M 8Cl 68 
1.00536 1.00532 1.00509 1.00471 1.00422 1.00365 1.00302 1.00174 lo00057M 8Cl 69 

.99966 .99912 .99903 .99941 1.00025 1.00152 1.00310 1.00487 l.00577M 8Cl 70 
1.00665 1.00748 1.00824 1.00887 1.00936 1.00966 1.00974 1.00954 .99390M 8Cl 71 

.99597 .99754 .99868 .99946 .99991 1.00011 1.00010 .99992 .99962M 8Cl 72 

.99881 .99792 .99718 .99672 .99666 .99703 .99780 .99891 l.00022M 8Cl 73 
1.00154 1.00213 1.00262 1.00298 1.00316 1.00311 1.00279 1.00214 l.00109M 8Cl 74 

.99960 .99487 .99795 1.00012 1.00156 1.00243 1.00285 1.00293 l.00276M 8Cl 75 
1.00242 1.00197 1.00093 .99994 .99916 .99871 .99864 .99899 .99974M 8Cl 76 
1.00086 1.00229 1.00386 1.00462 1.00530 1.00585 1.00620 1.00624 l.00589M 8Cl 77 
1.00500 .l.00344 1.00102 .99812 1.00085 1.00272 1.00392 l.00457 lo00482M 8Cl 78 
1.00475 1.00446 1.00402 1.00349 1.00232 1.00125 1.00043 .99996 .99991M 8Cl 79 
1.00028 1.00107 1.00225 1.00375 1.00542 1.00625 1.00702 1.00768 l.00816M 8Cl 80 
1.00838 1.00825 1.00765 1.00644 1.00446 .99990 1.00267 1.00446 l.00550M 8Cl 81 
1.00599 l.00608 1.00588 1.00549 1.00498 1.00440 1.00319 1000208 l.00120M 8Cl 82 
1.00067 1.00055 1.00091 1.00176 1.00305 1.00469 1.00647 1.00733 l.00812M 8Cl 83 
1.00879 1.00931 1.00962 1.00971 1.00953 1.00909 1.00837 1.00125 l.00371M 8Cl 84 
1.00534 1.00629 1.00673 1.00677 1.00653 1.00608 1.00551 1.00486 l.00353M 8Cl 85 
1.00236 1.00149 1.00101 1.00096 1.00135 1.00218 1.00342 1.00502 l.00684M 8Cl 86 
1.00777 1.00866 1.00946 1.01010 1.01052 1.01060 1.01023 1.00929 l.00760M 8Cl 87 
1.00162 1.00401 1.00558 1.00650 1.00693 1.00696 1.00671 1.00626 l.00568M 8Cl 88 
1.00502 1.00366 1.00244 1.00153 1.00102 1.00096 1.00136 1.00222 l.00350M 8Cl 89 
1.00514 1.00698 1.00792 1.00882 1.00963 1.01028 1.01070 1.01080 lo01048M 8Cl 90 
1.00961 1.00803 .1.00110 1.00355 1.00516 1.00610 1.00653 1.00657 l.00633M 8Cl 91 
1.00588 1.00531 1.00466 1.00334 1.00217 1.00129 1.00081 1.00075 l.00114M 8Cl 92 
1.00197 1.00321 1.00481 1.00663 1.00756 1.00845 1.00925 1.00989 l.Ol029M 8Cl 93 
1.01035 1.00997 1. 00898 1.00725 .99988 1.00237 1.00404 1.00506 lo00557M 8Cl 94 
1.00569 1.00551 1.00513 1.00462 1.00402 1.00277 1.00163 1.00078 l.00030M 8Cl 95 
1.00023 1.00061 1.00142 1.00264 1.00420 1.00596 1.00685 1.00769 l.0'0844M 8Cl 96 
1.00902 1.00936 1.00936 1.00891 1.00788 1.00611 .99763 1.00034 l.00221M 8Cl 97 
1.00339 1.00404 1.00427 1.00419 1.00388 1.00343 1.00288 1.00169 l.00059M 8Cl 98 

.99976 .99929 .99923 .99961 1.00041 1.00162 1.00314 1.00482 l.00566M 8Cl 99 
1.00643 1.00709 1.00757 1.00778 1.00763 1.00701 1.00577 1.00376 .99534M 8Cl100 

.99780 .99961 1.00087 1.00166 1.00207 1.00218 1.00204 1.00112 l.00127M 8Cl101 
1.00019 .99909 .99822 .99773 .99769 .99812 .99898 1.00019 . l.00160M 8Cll02 
1.00307 1.00375 1.00438 1.00492 1.00534 1.00561 1.00571 1.00561 l.00528M 8Cl103 
1.00469 .99368 .99562 .99709 .99814 .99884 .99923 .99938 .99932M 8Cll04 

.99911 .99878 .99793 .99702 .99627 .99582 .99576 .99613 • 99692M SC 1105 

.99804 .99938 1.00074 1.00136 1.00189 1.00230 1.00253 1.00255 l.00231M 8Cll06 
1.00175 1.00082 .99945 .98605 .98880 .99098 .99267 .99391 .99479M BC1107 

.99535 .99565 .99575 .99568 .99524 .99462 .99405 .99371 .99369M BC1108 

.99405 .99475 .99572 .99681 .99780 .99817 .99842 .99849 .99833M BC1109 

.99790 .99713 .99597 .99435 .99221 .98966 .99243 .99460 .99625M 8Clll0 

.99745 .99!126 .99874 .99896 .99897 .99881 .99819 .99741 • 996 71M BC 1111 

.99628 • 9962 3 .99660 .99738 .99847 .99972 1.00090 1.00139 l.00174M 8Clll2 
1.00191 1.00186 1.00153 1.00085 .99977 .99822 .99612 .99186 .99508M 8Clll3 

.99745 .99913 1.00024 1.00090 1.00121 1.00126 1.00112 1.00084 l.00007M 8Clll4 

.99926 .99860 .99823 .99821 .99656 .99929 1.00035 1.00163 l.00295M 8Clll5 
1.00355 1.00406 1 .. 00440 1.00452 1.00434 1.00375 1.00266 1.00093 .99841M 8Clll6 

.99479 .99731 .9993'1 1.00095 1.00203 i.00265 1.00291 1.00287 l.00263M 8Clll 7 
1.00225 1.00133 1.00045 .99979 .99942 .99936 .99966 1.00036 l.00148M 8Cl118 
1.00294 1. 004'18 1.00517 1.00571 1.00604 1.00612 1.00592 1.00546 l.00484M 8Clll9 
1.00425 1.00404 .99558 .99851 1.00064 1.00210 1.00303 1.00354 l.00372M 8Cll20 
1.00365 1.00339 1.00301 1.00207 1.00112 1.00036 .99992 .99988 l.00026M 8Cll21 
1.00105 1.00221 1.00362 l.00512 1.005,81 1.00642 1.00688 1.00713 l.00709M 8Cll22 
1.00668 1.00579 1.00429 1.00205 .99594 .99886 1.00097 1.00242 l.00333M 8Cll23 
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Ma.in magnet . 8000 A . Compensating magnet . -1000 A . 
1.00382 1.00398 1.00388 1.00361 1.00321 l.00223 l.00125 l.00048 l.00003M 8Cll24 

.99999 1.00037 1.00118 1.00235 l.00379 1.00530 l_.00601 1.00663 l.00710M 8Cl125 
l .00738 1.00737 1.00700 l.00616 1.00473 l.00259 .99547 .99839 l.OOOSlM 8Cl126 
l.001'17 l.00289 1.00340 1.00357 1.00349 1.00323 1.00285 1.00190 l.00095M 8Cll27 
1.00018 .9?974 .99968 1.00005 1.00084 1.00199 l.00340 1.00490 l.00561M 8Cll28 
l.00622 l.00668 1.00694 1.00690 l.00649 l.00558 l.00406 l.00179 .99390M 8Cll29 

.99697 .99921 1.00076 1.00176 1.00232 l.00253 1.00250 l.00227 l.00192M 8Cll30 
1.00102 l.OOOll .99938 .99897 .99893 .99930 1.00007 1.00119 l.00255M 8Cll31 
1.00397 1.00463 1.00519 1.00561 1.00581 1.00571 l.00523 l.00427 l.00269M 8Cll32 / ) 
l.00035 .99152 • 99't 70 .99705 .99871 .99981 l.00046 1.00011 l.00081M 8Cll33 
l.00066 l .00037 .99957 .99873 .99804 .99763 .• 99759 .99795 .99869M 8Cll34 

•99977 l.00109 1.00245 1.00306 1.00356 l.00390 l.00400 l.00378 i.00315M 8Cll35 
l.00198 l.00014 .99749 .98908 .99186 .99404 .99569 .99689 .99770M 8Cll36 

.99818 .99839 .99839 .99823 .99759 .99678 .99606 .99561 .995S4M 8Cll37 

.99590 .99667 .99776 .99901 1.00021 l.00071 1.00107 1.00126 l.00123M 8Cll38 
1.00091 1.00026 .99921 .99768 .99562 .98574 .98845 .99060 .99224M 8Cll39 

.99345 .99429 .99482 .99509 .99516 .99507 .99459 .99393 • 99334M SC 1140 

.99298 .992% .99332 .99404 .99502 .99612 .99713 .99752 .99777M /8Cll41 

.99785 .99770 .99727 .99651 .99535 • 99373 .99158 .99298 • 99520M/ BC 1142 

.99689 .99814 .99899 .99952 .99977 .99980 .99966 .99938 .99859M 8Cl143 

.99772 .99698 .99653 .99648 .99686 .99766 .99879 1.00013 l.00146M 8Cl144 
1.00205 1.00253 1.00288 1.00303 1.00295 1.00258 1.00186 1.00074 .99915M 8Cll45 

.99460 .99764 .99980 1.00125 1.00213 1.00258 1.00268 1.00254 l .00223M 8C 1146 
1.00180 l.Q0079 .99981 .99905 .99861 .99857 .99894 .99972 l.00088M 8C1147 
1.00232 1.00387 1.00462 1.00528 1.00580 1.00612 1.00614 1.00578 1. 00490M SC 1148 
1.00337 1.00102 .99789 1.00058 1.00245 1.00366 1.00434 1.00462 l.00458M 8Cll49 
1.00432 1.00390 1.00338 1.00224 1.00118 1.00036 .99990 .99986 l.00025M 8C1150 
1.00107 1.00227 1.00379 1.00546 1.00628 l.00705 1.00770 1.00818 l.0084lM 8Cll51 
l.00830 1.00775 1.00662 1.00478 1.00045 1.00256 1.00414 1.00519 l.00577M 8C1152 
l.Q0596 1.00583 1.00547 1.00496 1.00435 1.00308 1.00197 1.00116 l.00071M 8C1153 
1.00064 1.00100 1.00181 1.00307 l.00472 1.00657 1.00746 l.00827 l • 00894M 8Cll54 
1.00941 1.00966 1.00967 l.00948 1.00921 1.00903 1.00105 1.00350 l.005l4M ,BC1155 
1.00611 1.00657 1.00665 1.00643 1.00602 1.00547 l.00485 1.00355 l. 00239M 8C 1156 
l.00153 l.00106 l.00101 1.00141 1.00226 1.00352 l.00514 1.00697 l.00790M 8C1157 
1.00879 l.Oil957 1.01019 l.01057 1.01061 1.01019 1.00917 1000740 l.00137M 8Cl158 
1.00378 1.00537 l.00632 1.00677 1.00683 1.00660 1.00618 1.00562 l.00499M 8Cl159 
1.00367 1.00248 1.00160 1.00110 1.00103 1.00143 1.00228 1.00355 l.00519M 8Cll60 
1.00704 l.00799 l.00889 1.00970 1.01035 1.01077 1.01085 1.01050 l.00957M 8Cl161 
1.00791 1.00091 1.00338 1.00500 1.00596 1.00641 1.00646 1.00623 1.00580M 8Cl162 
1.00523 1.00460 1.00330 1.00215 1.00130 1.00083 1.00078 1.00118 1.00201M BC1163 
l.00.327 l.00488 1.00672 1.00766 1.00855 l.00935 l.00998 1.01037 1.0l041M 8Cll64 
l.00997 l.00893 1.00709 .99961 1.00214 1.00385 1.00490 l.00543 l.00557M 8Cl165 
l.00541 l.00504 l.00454 1.00395 l.00271 1.00158 l.00074 l.00027 l.00022M BC1166 
l.00061 1.00144 1.00268 1.00425 1.00602 1.00691 1.00775 1.00848 1.00904M 8Cl167 
1.00934 1.00930 1.00880 1.00770 1.00584 .99744 l .00011 1.00196 l.00314M 8Cl168 
l.003t!O l.00405 1.00400 1.00373 1.00330 l.00278 l.00163 l.00056 .99974M 8Cl169 

.99927 • 9992 l .99959 l.00040 1.00161 l.00315 1.00485 1.00568 l.00645M 8Cl170 
1.00710 1.00756 l.00774 1.00755 1.00687 1.00555 1.00344 .99494 .9974lM 8Cl17l 

.99924 1.00052 1.00135 l.00160 l.OOl'H 1.00183 1.00154 l.00112 l.00008M 8Cll72 

.99902 .99817 .99768 .99764 .99807 .99893 l.00013 l.00154 l.003QOM 8Cl173 
1.00368 1.00429 1.00481 1.00520 l.00544 l.00549 1.00532 l.00490 l.00419M 8Cll74 

.99330 .99524 .99672 .99778 .99849 .99890 .99907 .99903 .99884M 8Cl175 

.99853 .99772 .99686 .99614 .99571 .99567 .99604 .99682 • 99794M 8C u 76 

.99925 1.00058 1.00118 1.00170 1.00208 l.00230 1.00230 l.00204 l .00146M 0c 1111 
1.00052 .99914 1.00324 1.00438 l.00514 l.00558 l.00574 l.00568 l.00542M BCll 78 
l.00503 1.00453 l.00396 1.00274 1.00159 l.00069 l.00016 1.00009 l. ooo5oM 0c 1119 
l.00139 l.00269 1.00428 l.00602 1.00687 1,00769 1.00842 1.00904 l.00950M 8Cll80 
l.00976 1~00979 1.00952 1.00892 1.00375 l.00572 l.00697 l.00764 l.00785M BC118l 
l.00773 l .00736 1,.00681 1.00616 1.00545 l.00401 l.00275 1.00181 l.00127M 8Cl182 
1.00119 1.00159 l.00246 l.00378 l.00549 1.00746 l.00847 1.00946 l.Ol038M 8Cll83 
1.01116 1.01174 1.01202 l.01190 l.01126 l.00995 l.00616 1.00784 ~.00883M 8Cll84 
l.00927 1.00929 l.00899 1.00847 1.00781 l.00705 1.00625 l.00470·1.Q0337M 8Cll85 
1.00239 1.00185 1.00178 1.00219 1.00309 l.00445 1.00622 1.00829 l.00939M 8Cll86 
l.01047 1.01151 l.01244 'l.01319 1.01368 l.01382 l.01348 l.01252 l.00791M 8Cll87 
1.00925 1.00999 1.01025 1.01014 1.00975 1.00916 l.00842 l.00761 l.00675M 8Cll88 
1.00509 1.00365 1.00260 1.00202 1.00195 l.00241 1.00338 l.00482 l.00667M 8Cll89 
l.00880 1.00993 l.01106 1.01215 1.01317 1.01407 1.01478 1.01523 l.Ol535M 8Cll90 
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1.01504 1.00851 1.00990 1.01062 1.01082 1.01063 1.01015 1.00948 l.00868M 8Cll91 
1.00781 1.00691 1.00521 1.00378 1.00274 1.00216 1.00206 1.00247 l.00339M BC1192 
1.00482 1. 006 "70 1.00895 1.01015 1.01136 1.01253 1.01361 1.01453 l.01519M 8Cll93 
1.01550 1.01533 1.01454 1.00866 1.01004 1.01075 l.01093 1.01072 l.01022M BC 1194 
1.00952 1.00870 1.00780 1.00689 1.00515 1.00370 1.00265 1.00206 l.00197M 8Cl195 
1.00240 1.00334 1.00478 1.00669 1.00895 1.01016 1.01138 1.01258 l.Ol368M 8Cll96 
1.01463 1.01535 1.01572 1.01564 1.01495 1.00838 1.00977 1.01048 l.Ol067M 8Cll97 
1.01045 1.00995 1.00925 1.00842 1.00754 1.006&3 1.00492 1.00350 l.00248M 8Cll98 
1.00191 l.00183 1.00224 1.00317 1.00459 1.00646 1.00870 1.00991 l.Olll2M 8Cll99 
1.01230 1.01339 1.01431 1.01499 1.01530 1.01513 1.01432 1.00738 l.00884M 8Cl200 
1.00963 1.00990 1.00977 1.00935 1.00873 1.00797 1.00714 1.00628 l.00462M 8Cl201 
1.00322 1.00220 1.00163 1.00155 1.00198 1.00291 1.00432 1.00616 l.00833M 8Cl202 
1.00947 1.01062 1.01172 1.01273 1.01357 1.01416 1.01441 1.01419 l.01338M 8Cl203 
1.00560 1.00727 1.00824 1.00866 1.00866 1.00834 1.00780 1.00712 l.00635M 8Cl204 
1.00555 1.00398 1.00264 1.00166 1.00111 1.00103 1.00143 1.00232 l.00369M 8Cl205 
1.00548 1.00758 1.00868 1.00978 1.01082 1.01174 1.01247 l.01292 l.Ol298M 8Cl206 
1.01251 1.01138 1.00363 1.00512 1.00609 1.00663 1.00681 1.00670 I.00636M 8Cl207 
1.00585 1.00522 1.00452 1.00306 1.00172 l.00072 1.00015 l.00010 l.00056M 8Cl208 
l.00151 1.00287 1.00454 1.00638 1.00733 1.00826 l.00916 1.01001 l.Ol078M 8Cl209 
1.01146 1.01204 1.01248 1.01277 1.00283 1.00375 1.00433 1.00462 l.00466M 8Cl210 
1.00451 1.00419 1.00376 1.00323 1.00265 1.00143 l.00030 .99942 .99891M 8Cl2ll 

.99884 • 99924 1.00010 1.00136 1.00293 1.00465 l.00552 1.00636 l.00713M 8Cl212 
1.00782 1.00837 1.00875 1.00893 1.00886 1.00849 l.01653 l.01634 l.Ol594M 8Cl2l3 
1.01537 1.01465 1.01383 l.01293 1.01198 1.01101 1.01005 1.00823 l.00667M 8Cl214 
1.00551 l.00483 1.00470 1.00513 l.00613 1.00765 1.00962 1.01193 l.Ol317M 8Cl215 
1.01445 1.01573 1.01700 1.01823 1.01938 1.02044 1.02135 1.02210 l.Ol779M 8Cl216 
1.01742 1.01685 1.01611 1.01524 1.01428 1.01325 1.01219 1.01112 l.01006M 8Cl217 
1.00807 1.00640 1.00515 1.00442 1.00427 1.00473 1.00579 1.00741 l.00952M 8Cl218 
1.01201 1.01336 1.01476 1.01617 1.01758 1.01896 1.02029 1.02152 l.02264M 8Cl219 
1.02360 1.01777 1.01776 1.01735 1.01661 1.01566 1.01456 1.01337 l.01216M 8Cl220 
1.01095 1.%978 1.00766 1.00596 1.00475 1.00407 1.00394 1.00439 l.00540M 8Cl221 
1.00699 1.00913 1.01175 1.01321 1.01474 1.01631 1.01788 1.01940 l.02081M 8Cl222 
1.02205 1. 02302 1.02362 1.01854 1.01831 1.01771 1.01684 1.01577 l.Ol457M 8Cl223 
1.01331 1.01202 1.01075 1.00953 1.00732 1.00554 1.00427 1.00356 l.00343M 8Cl224 
1.00390 1. OU4?7 1.00663 1.00884 1.01155 1.0130& 1.01464 1.01628 l.01793M 8Cl225 
1.01956 1.02111 1.02253 1.02375 1.02468 1.01878 1.01850 l.01783 l.01688M 8Cl226 
1.01574 1.01448 1.01317 1.01184 1.01053 1.09929 1.00706 l.00527 l.00399M 8Cl227 
1.00325 1.00309 1.00351 1.00454 1.00618 1.00844 1.01124 l.01282 l.01447M 8Cl228 
1.01618 1.01789 1.01955 1.02110 1.02245 1.02349 1.02412 1.01871 l.01842M 8Cl229 
1.01775 1.01679 1.01565 1.01437 1.01304 1.01170 1.01038 1.00912 l.00685M 8Cl230 
1.00505 1.00376 1.00304 1.00289 l.00334 1.00440 1.00606 1.00833 l.Olll3M 8Cl231 
1.01270 l.01436 1.01607 1.01780 1.01949 l.02108 1.02251 l.02368 l.02448M 8Cl232 
1.01861 l.01827 1.01758 1.01663 l.015't9 1.01423 1.01291 1.01157 l.Ol026M 8Cl233 
1.00900 1.00674 1.00494 1.00369 1.00302 1.00295 1. 00348 1.00460 l.00629M 8Cl234 
1.00852 1.01121 1.01270 1.01427 1.01589 1.01755 1.01919 1.02079 l.02230M 8Cl235 
1.02366 1.02430 1.01792 1.01778 1.01723 1.01638 1.01532 1.01412 l.01284M 8Cl236 
1.01154 l.01026 l.0090J 1.00682 1.00505 1.00379 1.00309 1.00297 l.00342M 8Cl237 
1.00447 1.00611 1.00831 i .ono2 1.01253 1.01411 1.01575 1.01739 l.01899M 8Cl238 
1.02049 1.02182 1.02288 1.02359 1.01826 1.01724 1.01654 1.01582 l.01493M 8Cl239 
1.01385 1.01264 1.01137 1.01011 1.00891 1.00683 1.00524 1.00407 l.00331M 8Cl240 
1.00300 l,OU328 1.00426 1.00596 1.00827 1.01102 1.01249 1.01401 l.Ol557M 8Cl241 
1.01714 1.01868 1.02009 1.02115 1.02147 1.02038 l.01687 1.01643 l.01581M 8Cl242 
1.01504 1.01415 1.01318 1.01215 1.01109 1.01002 1.00897 1.00701 l.00535M 8Cl243 
1.00412 1.00339 1.00324 1.00367 1.00470 l.00629 1.00837 1.01085 l.Ol221M 8Cl244 
1.01362 1.01506 1.01650 1.01794 1.01933 1.02066 1.02189 l.02298 l.01503M 8Cl245 
1.01491 1.01456 1.01400 1.01329 1.01247 1.01156 1.01060 1.00962 l.00865M 8Cl246 
1. 00683 1.00528 1.00414 1.00348 1.00336 1.00380 1.00478 1.00627 l.00821M 8Cl247 
1.01050 1.01175 1.01305 1.01439 1.01574 1.01710 1.01843 1.01973 l.02098M 8Cl248 
l .02215 M 8Cl249 
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Main magnet : 6000 A Compensating magnet : -1000 A 

The sign of word 2 of the title block FIELD is positive (negative) for a 
positive (negative) beam particle bent clockwise in the chamber (e.g. to 
bottom of chamber). 

The values of x , y , z0 given on the DATA SHEET (see GEOM TITLE / n •• ) 
should be used for w8rds0 8-10 in title block FIELD, respectively. 
Please consult FIELD/ AOOl if you are not using geometry titles produced 
by CERN. ~ 

This title block can only be used with routine ZFIELD described in 
FIELD/ A003. Words 5-7 give the orientation of the field axis system with 
respect to the geometry axis system (+1 for same direction, -1 for opposite 
direction) o 

a) FIELD Polynomial : 

* FIELD 59 10F7.0/(5El4.7l 

-3.0 1.0 o.o .0005 1.0 1.0 l.O o.o 

M 6Cl-Ol 

O.O -25.2 M 6Cl-02 

l.1234555E+Ol 6.9320990E-05-4.070l6l2E-08 2.7362924E-13-l.3927857E-04 M 6Cl-03 

-2.0376957£-07 l.l99999lE-l0-8.8551288E-05 2.2857475E-07-6.4036891E-13 'i 6Cl-04 

6.7774749E-08-2.4064628E-10-3.6830492E-08 2.4283317E-ll 2.3978317E-04 M 6Cl-05 

-9.2602956E•08-l.6871902E-12-2.3629851E-13 7.0426991E-09-2.7030079E-ll M 6Cl-06 

-4.8234191£-15 3.7934182E-13 4.6296545E-12-3.4028442E-14 1.9230298£-05 M 6Cl-07 

l.5634925E-08-3.4640696E-12 4.4532400£-10 l.9393645E-12-7.5917934E-09 M 6Cl-08 

3.8422134E-12-2.1868935E-12 2.8520086E-08 1.2384407£-11 l.6078064E-15 M 6Cl-09 

9.3255204E-14-2.4928262E-l3 9.6468382E-15-l.30l9135E-l4-l.3405219E-09 M 6Cl-10 

2.8237007E-12 7.7021936E-13-6.4036891E-13-l.2135124E-12-l,9293676E-15 M 6Cl-ll 

-5.4197798E~l5-9.6468382E-16-l.4555545E-13 l.3781197E-16 M 6Cl-12 

b) FIELD Tables : 

This title block should be used with the standard routine ZFIELD provide_d 
in TC Program Library / GENERAL. 
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MAGNETIC FIELD 

Main magnet 6000 A Compensating magnet -1000 A 

* FIELD 2290 4fl0.~ 1 31~ 1 3F5.0 1 3(/l4F5.0l/5F5.0/I 9F8.51 
C-- FIELD Tlllf: FUR 2 M CllAMl:lERt MEAS. DEC 69 1 MAIN MAGNET= 6000 A, CORR=-1000 A 
c-- MEASORlD Al GEOM[TRIC cc~rRE OF CHAMBER (WARM) - X•O, Y=Ot Z=-25.2 
C-- FOR TRA~SFJRMATIUN TO CA~ERA SYSTEM SEE 1 2 M USERS HANDBOOK' SECTIONS 
C-- GEOM-TJTLl/D ••• AND flELD/A ••• 
o. 11.235 u. .0005 
-9~. -90. -e5. -no. -75. -10. -65. -60. 
o. 10. 20. 30. 40. 50. 55. 60. 
95. -25. -20. -15. -10. -5. o. 
-12.6 o.o 12.6 18.9 25.2 

l.01488 l.01465 1.01427 1.01374 
l.00926 1.00777 l.00651 1.00559 
1.00939 1.01143 l.01254 1.01368 
1.02025 l.0?108 1.01492 1.01474 
1.01072 l.Ou984 1.00897 1.00732 
l.00566 1.00713 l.00904 1.01127 
1.01866 1.01975 l.02074 1.02158 
l.01248 1.01150 l.01049 l.00941 
1.00357 1.00401 l.00497 1.00643 
l.01634 1.01772 l.01901 l.02014 
1.01416 1.01330 1.01230 l.01123 
1.00361 1.00306 1.00300 1.00344 
1.01314 1.01465 1.01618 l.01768 
1.01534 1.01485 l.01409 l.01314 
1.00593 1.00449 l.00346 1.00286 
l.00984 l.01131 1.01288 1.01451 
1.02156 1.01543 1.01523 l.01480 
1.00849 l.00748 l.00582 l.00458 
l.00493 l.00708 1.00973 l.01117 
1.02039 l.02139 1.02154 1.01530 
l.01080 1.00968 1.00859 1.00755 
l.00285 1.00369 1.00509 l.00709 
1.01754 1.01898 1.02017 1.02098 
1.01295 1.01194 1.01084 1.00971 
l.00284 l.00275 l.00311 1.00397 
1.01434 l.01586 1.01734 1.01874 
l.01421 1.01364 1.01285 l.01191 
1.00458 1.00360 1.00307 1.00301 
1.01142 l.01286 1.01433 1.01581 
l.01467 1.01431 1.01380 l.01316 
1.00810 1.00646 1.00509 1.00407 
l.00809 1.01035 1.01159 1.01288 
1.02077 l.0~190 1.01443 l.01404 
l.00978 1.00895 1.00814 l.00665 
1.00519 1.00652 1.00828 1.01038 
1.01787 1.01913 1.02034 1.02147 
1.00432 1.00426 l.00405 1.00373 
1.00044 1.00084 l.00164 1.00279 
1.00824 1.00860 l.00877 1.00872 
1.00548 1.00592 1.00600 1.00584 
1.00168 l.OOljO 1.00131 1.00171 
1.00868 1.00945 1.01010 l.01054 
1.00506 1.00626 1.00692 1.00716 
l.00388 1.00280 1.00202 1.00161 
l.00760 l.00858 l.00954 1.01045 
1.01069 1.00453 1.00624 1.00727 
1.00606 1.00539 l.00408 l.00297 
l.00430 1.00595 1.00789 l.00892 
1.01329 1.01304 1.01221 1.00520 
1.00742 1.00683 1.00620 1.00556 
l.00212 l.002b7 1.00414 1.00589 
1.01301 1.01358 1.01387 1.01383 
1.00833 1.00797 1.00742 1.00679 
l.00216 l.00183 l.00196 l.00267 
1.01112 1.01211 1.01298 1.01364 
1.00774 l.00813 1.00812 l.00782 

5. 

1.01312 
1.00.507 
1.01485 
1.01436 
1.00593 
1.01248 
1.01471 
1.00848 
1.00839 
1.02104 
1.01012 
1.00440 
1.01910 
l.01209 
l.00270 
1.01614 
1.01408 
1.00363 
1.01267 
l.01520 
1.00573 
1.00967 
1.02128 
1.00861 
1.00540 
1.02002 
1.01088 
1.00342 
1.01724 
1.01242 
1.00349 
1.01421 
l.01352 
1.00540 
1.01154 
1.00100 
l.00334 
l .00419 
1.00840 
1.00549 
1.00251 
1.01069 
1.00707 
l.00161 
1.01124 
1.00777 
1.00218 
1.00995 
1.00698 
1.00436 
1.00800 
1.01343 
1.00613 
1.00399 
1.01392 
1.00733 

29 11 70. o. -25.2 M 
M 
M 
M 
M 

-55. -so. -40. -30. -20. -10. 
65. 70. 75. 80. 85. 90. 
10. 15. 20. 25. -25.2-18.9 

1.01241 
1.00501 
l.01601 
1.01382 
1.00489 
1.01373 
l.01487 
l.00667 
1.01078 
l.02162 
1.00904 
l.00587 
l.02037 
l.01098 
1.00302 
1.01772 
1.01312 
l.00293 
1.01422 
1.01471 
1.00429 
1.01114 
1.01484 
1.00756 
1.00739 
1.02117 
l.00983 
l.00432 
l.01855 
1.01161 
l.00340 
1.01557 
1.01289 
1.00448 
1.01276 
1.00230 
l.00243 
1.00570 
1.00776 
l.00502 
1.00369 
,1.01044 
1.00676 
1.00202 
1.01186 
l.00787 
l.00177 
l.01094 
1.00794 
lo 00334 
l.00912 
1.00546 
l.00551 
1.00580 
1.01349 
1.00672 

l.Oll65 
1.00542 
1.01716 
1.01316 
1.00431 
1.01499 
l.Ol.4b4 
1.00522 
1.01210 
l.015ll 
1.00799 
1.00785 
l.02141 
1.00986 
1.00386 
1.01917 
1.01200 
l,00255 
1.01581 
1.01394 
1.00327 
1.01271 
l.01482 
1.00572 
1.00992 
1.02216 
1.00878 
1.00573 
1.01967 
1.01075 
1.00383 
l.Olb92 
1.01218 
1.00396 
1.01402 
1.00323 
1.00155 
1.00643 
1.00088 
1.00449 
1.00521 
l.00968 
1.00630 
1.00287 
1.01222 
1.00767 
1.00177 
l .01184 
1.00830 
1.00255 
1.01023 
1.00703 
1.00441 
1.00791 
l .Oll81 
l.00605 

1.01086 
1.00631 
l.0182b 
1.01240 
1.00423 
l.0°1625 
1.01411 
l.00419 
1.01349 
1.01517 
l.00612 
1.01031 
1.02213 
1.00878 
l.0052b 
1.02037 
1.01080 
1.00266 
l.01742 
1.01299 
1.00268 
1.01434 
1.01446 
1.00431 
l .Oll33 
1.01423 
1.00778 
l.007b6 
l.02049 
1.00986 
1.00477 
1.01825 
l.01141 
1.00390 
1.01530 
1.00385 
1.00085 
1.00712 
1.00310 
1.00339 
1.00693 
l.00825 
1.00573 
1.00412 
1.01222 
1.00725 
1.00219 
1.01259 
1.00824 
1.00204 
1.01129 
1.00798 
1.00350 
1.00900 
1.00516 
1.00537 

l.Ol005M 
l.00765M 
l.01930M 
l.01158M 
l.00469M 
l.Ol748M 
l.01337M 
l.00363M 
l.01491M 
l.Ol481M 
l.00464M 
l.Ol169M 
l.Ol543M 
l.00775M 
l.00726M 
l.02122M 
l.0096lM 
l.00343M 
l.01899M 
l.01192M 
l.00253M 
l.Ol597M 
l.01382M 
l.00336M 
l.Ol282M 
l.Ol444M 
l.00599M 
l.01007M 
l.02089M 
l.00897M 
l.00621M 
l.Ol954M 
l.Ol060M 
l.00430M 
l.Ol659M 
l.00420M 
l.00045M 
l. 00774M 
l.00459M 
l.00240M 
l.00782M 
l.00317M 
l.005llM 
l.00573M 
l.Oll 76M 
l.00670M 
l.00304M 
l.Ol310M 
l.00792M 
l.00187M 
l.Ol223M 
l.00837M 
l.00275M 
l.Ol007M 
l.0068lM 
l.00408M 

bCl -4 
6Cl -3 
6Cl -2 
f>Cl -1 
6Cl 0 
6Cl l 
6Cl 2 
6Cl 3 
6Cl 4 
6Cl 5 
6Cl 6 
6Cl 7 
6Cl 8 
6Cl 9 
bCl 10 
6Cl 11 
6Cl 12 
6Cl 13 
6Cl 14 
6Cl 15 
6Cl 16 
6Cl 17 
bCl 18 
bCl 19 
6Cl 20 
6Cl 21 
6Cl 22 
6Cl 23 
6Cl 24 
6Cl 25 
6Cl 26 
6Cl 27 
6Cl 28 
6Cl 29 
6Cl 30 
6Cl 31 
6Cl 32 
6Cl 33 
6Cl 34 
6Cl 35 
6Cl 36 
6Cl 37 
6Cl 38 
6Cl 39 
6Cl 40 
6Cl 41 
6Cl 42 
6Cl 43 
6Cl 44 
6Cl 45 
6Cl 46 
6Cl 47 
6Cl 48 
6Cl 49 
6Cl 50 
6Cl 51 
6Cl 52 
6Cl 53 
6Cl 54 
6Cl 55 
6Cl 56 
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MAGNETIC FrnLD 

Main magnet . 6000 A Compensating magnet : -1000 A . 
1.00301 l .OC1224 1.00180 1.00173 1.00204 1.00277 1.00396 1.00562 1.00769M 6Cl 57 
1.00882 1.00998 1.01111 1.01214 1.01298 1.01351 1.01361 1.01309 l.Oll 77M 6Cl 58 
1.00420 1. 00596 1.00701 1.00750 1.00758 1.00735 1.00692 1.00635 l.00570M 6<: 1 59 
1.00503 l.OU374 l.00266 1.00191 1.00151 1.00151 1.00190 1.00271 l.00393M 6Cl 60 
1.00556 1.00751 1.00856 l.00962 1.01065 1.01158 1.01235 1.01286 l.Ol301M 6Cl 61 
1.01267 1.01166 1.00274 1.00466 1.00586 1.00650 l.00671° 1.00660 l.00627M 6Cl 62 
1.00578 1.00520 1.00457 1.00333 1.00227 1.00150 1.00110 1.00109 l.00150M 6Cl 63 
1.00232 l.00355 1.00515 1.00704 1.00803 1.00902 1.00995 1.01078 l.Oll42M 6Cl 64 
l .Oll80 1.01182 1.01134 1.01022 .99952 1.00209 1.00378 1.00478 l.00526M 6Cl 65 
1.00535 1.00516 1.00477 1.00427 1.00371 1.00258 1.00161 1.00091 l.00057M 6Cl 66 
1.00058 1.000'>7 1.00174 1.00290 1.00440 1.00616 1.00707 l.0!)797 l.00879M 6Cl 67 
1.00948 l. 0(1994 1.01008 l .OU'H7 1.00886 1.00717 1.00084 l.00194 l.00272M 6Cl 68 
1.00320 l .Ol1344 1.00348 1.00336 1.00310 1.00275 1.00234 l.00142 l.00054M 6Cl 69 

.99985 .9'1947 .99946 .99987 1.00068 1.00184 1.00326 1.00481 l.00558M 6Cl 70 
1.00632 1.00700 1.00759 1.00805 1.00835 l.0084b 1.00833 l.00791 .99039M 6Cl 71 

.99280 ,9'i471 .99617 ,99724 .99798 .9'1844 .99867 .99872 .99864M 6Cl 72 

.99819 • 99760 .99708 .99678 .99681 .99719 .99792 .99893 l.00008M 6Cl 73 
1.00119 1.00166 1.00202 1.00224 1.00226 1.00206 1.00157 1.00075 .99953M 6Cl 74 

.99786 .99158 .99487 ,99728 .99898 l.OOOll 1.00079 1.00113 l.00121M 6Cl 75 
1.00110 l.OCJ08b 1.0002(1 .99951 ,99897 .9'1869 .99873 .99912 .99985M 6Cl 76 
1.00088 1.0(1213 1.00345 1.00406 1.00457 1.00494 1.00510 1.00496 l.00443M 6Cl 71 
1.00340 1.00172 • 99924 .99464 ,99763 ,99977 1.00124 1.00217 l.00268M 6Cl 78 
1.00287 1.002&2 1.00261 1.00228 1.00148 1.00069 1.00009 .99977 ,99980M 6Cl 79 
1.00021 1.00097 1.00207 l.OC343 1.00489 1.00560 1.00623 1.00675 l.00707M 6Cl 80 
1.00713 1.00683 1.00607 1.00471 1.00261 .99659 .99941 1.00139 l.00271M 6Cl 81 
1.00350 1.00388 I.00396 1.00381 1.00351 1.00312 l.00223 1.00139 l. 00077M 6Cl 82 
l.00045 1. OC048 1.00089 l.0016b 1.00278 l.00418 1.00573 1.00650 l.00721M 6Cl 83 
1.00782 l.OU826 1.00845 1.00831 1.00771 1.00654 1.00464 .99769 l.00042M 6Cl 84 
1.00231 1.00353 l.00422 l.OO't53 1.00454 1.00436 1.00404 1.00363 l.00274M 6Cl 85 
1.00192 1.00131 1.00096 1.00093 1.00125 1.00194 1.00301 1.00442 l,00607M 6Cl 86 
l.OOt.12 l.OU774 1.00845 1.00899 1.00927 1.00917 1.00855 1.00725 l.00506M 6Cl 87 

• 997'10 l.Ol'075 1.00261 l.00374 1.00434 1.00457 1.00455 1.00436 l.00406M 6Cl 88 
l. 003 71 1.00296 1.00224 1.00163 1.00120 1.00103 1.00120 1.00179 l.00285M 6Cl 89 
1.00432 1.00607 1.00695 1.00779 1.00850 1.00904 1.00931 1.00923 l.00871M 6Cl 90 
1.00767 1.00601 .99758 1.00032 1.00220 1.00340 1.00408 1.00437 l.00437M 6Cl 91 
1.00418 1.00386 1.00347 1.00261 1.00182 1.00123 1.00089 1.00084 1.00113M 6Cl 92 
1.00178 1.00281 1.00422 1.00589 l.00676 1.00759 1.00834 1.00890 l.00919M 6Cl 93 
1.00908 1. 00842 1.00702 l.00467 .99635 ,99921 1.00120 1.00250 l.00326M 6Cl 94 
1.00361 1.00366 1.00349 1.00319 1.00280 l.00193 1.00113 1.00056 l.00027M 6Cl 95 
1.00031 1.00068 1.00141 1.00248 1.00384 1.00539 1.00617 l.00690 l.00753M 6Cl 96 
1.00800 1.00822 1.00809 1.00748 1.00625 1.00423 .99436 .99736 ,99949M 6Cl 97 
1.00094 l.OOlb5 1.00233 1.00249 1.00242 1.00219 1.00185 l.00104 l.00024M 6Cl 98 

,99965 .99933 .99936 .99975 l. 00050 1.00160 1.00296 1.00445 l.00517M 6Cl 99 
1.00582 1.006.35 l.006b9 l.0067b 1.00646 1.00568 1.00426 1.00205 .99245M 6Cl100 

.99508 .99710 .99858 .99961 1.00026 l.00061 1.00071 l.00062 l.00039M 6Cll0l 

.99970 .99893 .99830 .99796 .99801 .99845 .99926 1.00036 l.00162M 6Cll02 
1.00287 1.0(1344 1.00393 l.00432 1.00457 l.0046b 1.00456 1.00423 l.00364M 6Cll03 . 1.00275 • 9')092 • 9931 () .99480 .99609 .99703 .99767 .99805 .99823M 6Cll04 

.99824 .99812 .99765 .9970b .99655 ,99026 .99629 .99667 .99739M 6Cll05 

.99839 • 9'f954 1.00068 1.00118 1.00159 1.00187 1.00199 1.00189 l.00154M 6Cll06 
1.00089 .99989 .99847 .98270 .98577 .98826 ,99023 .99l7b ,9929lM 6Cll07 

.99373 • 9·~42 7 .9945'1 .99474 .99467 .99434 .99401 .99382 .99389M 6Cll08 

.99426 • 991, 92 .99578 .99670 .99747 .99772 .99783 .99776 .99745M 6Cll09 

.9%87 .9'15'14 • 994 62 .99285 .99054 .98618 .98927 .99176 • 993 71M 6Clll0 

.99519 • 9·~628 • 997[12 .99749 .99772 .99778 .99753 .99706 .99660M 6C l ll l 

.99634 • 9'N . .::i 8 .9%78 .99752 .99851 .99959 1.00056 1.00091 l.00112M 6Clll2 
1.00114 1.00093 1.00042 .99956 .9'1830 .99655 .99425 .98850 ,99l99M 6Clll3 

.99463 .99658 .99797 .99889 • 9'3945 • 99973 .99981 .99972 .99930M 6C 1114 

.99876 • 9'1fU 1 .99809 .998lb .99856 .99927 1.00025 l.00139 l.00251M 6Clll5 
1.00298 l. 003.H 1.00351 1.00346 1.00310 1.00235 1.00109 .99920 ,99656M 6Clll6 

.99069 • 9'J'• 03 .99655 ,99838 .9'1965 1.00048 1.00095 l .OOllb l.OOll7M 6Clll 7 
1.00103 l.Ou053 .')9993 .99945 .99920 .9992b .99966 1.00038 l.00139M 6Cl 118 
1.002'.,9 l.OG3~0 i.00431, 1.00477 1.00505 1.00511 1.00488 l. 00,426 l.00316M 6Cl 119 
1.00145 .99899 • 992()8 ,99532 • 99773 .99946 1.00065 l.00140 l.00183M 6Cll20 
I. 0(1200 l. o;, I 'J8 l ,0(;184 l .OU132 1.00073 1.00023 .99994 .99993 l.00025M 6Cll2l 
l. 00(J'i l J.Oulr:9 l.OU312 l.OU444 l.00506 1.00559 1.00597 l. 00611 l.00595M 6Cll22 
1.005~5 1.00420 l.OU234 .99959 .9')249 .99559 .99801 .99975 l.00092M 6Cll23 
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MAGNETIC FIELD 

Main magnet . 6000 A Compensating magnet : -1000 A . 
1.00162 1.00197 l. 0020•:1 1.00205 1.00193 1.00156 1.00113 1.00070 l.00033M 6Cl124 
1.00013 1.00025 1.00083 1.00166 1.00320 1.00459 1.00520 1.00570 1. 00603M 6C 1125 
1.00616 l.00603 1.00553 1.00452 1.00276 .99964 .99201 .99523 .99763M 6Cll26 

.99935 l.00053 l. 0012.9 1.00171 1.00189 1.00189 1.00175 1.00126 l.00068M 6Cll27 
1.00018 .99968 .99985 1.00014 1.00076 1.00172 1.00295 1.00430 l.00494M 6Cl128 
1.00548 1.00587 1.00604 1.00567 1.00526 1.00406 l.00211 .99923 • 99045M 6C 1129 

.99388 • 9%42 .99825 .99951 1.00031 1.00077 1.00096 1.00096 l.00082M 6Cll30 
1.00033 • 99977 .99932 .99909 ,99914 ,99950 1.00018 1.00114 l.00230M 6Cll31 
1.00351 l.00405 1.00451 1.00482 1.00490 1.00469 1.00408 1.00295 l.00117M 6Cll32 

.99656 .96822 .99174 ,99440 .99636 ,99773 .99865 .99919 .99946M 6Cl133 

.99952 .99'142 .99898 .99842 ,99796 .99772 .99778 .99817 .99888M 6Cll34 

.99986 1.00102 1.00216 1.002£>5 1.00302 l.00322 1.00318 1.00282 l.00204M 6Cll35 
1.00074 .99878 ,9':1601 ,98613 .98917 .99160 .99351 .99496 .99601M 6Cll36 

.99673 .99717 .99738 • 99742 .99715 .99665 .99617 .99589 .99592M 6Cl137 

.99631 .99703 .99802 .99910 1.00000 1.00045 1.00067 1.00072 l.00053M 6Cll38 
1.00006 • 99925 .99803 ,99635 .99413 .98277 .98578 .98822 .99014M 6Cll39 

.99163 .99274 .99352 ,99404 .99434 ,99446 ,99436 .99402 .99367M 6Cll40 

.99347 ,99354 .99391 ,99457 ,99543 .99635 .99713 ,99738 .99749M 6Cll41 

.99741 .99711 .99652 .99559 ,99427 .99250 .99020 .98986 • 99233M 6C 1142 
• 994-28 ,99577 ,99667 .99764 .99812 .99637 .99844 .99837 • 99794M 6C 1143 
.99738 .99668 .99661 .9':1666 .99707 .99783 .99885 1.00001 1. 0011 lM 6C 1144 

1.00156 1.00190 1.00209 1.00208 1.00163 1.00128 1.00038 .99907 .99730M 6Cll45 
.99188 .• 99496 .99725 .99889 .99999 1.00068 1.00103 1.00113 l.00104M 6Cll46 

1.00083 1.00019 .99949 .99894 .99864 .99867 .99906 .99981 l.00087M 6Cll47 
1.00215 1.00347 1.00408 l.'00459 1.00494 1.00509 1.00494 1.00442 1.00341M 6Cl148 
1.00179 .99942 .99468 .99763 .99975 1.00120 1.00212 1.00262 1.00281M 6Cll49 
1.00276 1.00255 1.00223 1.00145 1.00068 1.00009 .99979 .99983 l.00022M 6Cll50 
1.00098 1.00207 1.00342 1.00489 1.00559 1.00623 1.00675 1.00707 l.007l3M 6Cl151 
1.00684 1.00607 1.00470 1.00257 .99665 .99942 1.00137 1.00266 l.00344M 6Cl152 
1.00382 1.00390 1.00376 1.00347 1.00308 1.00220 1.00137 1.00075 1.00043M 6Cll53 
1.00046 1.00087 1.00165 1.00278 1.00418 1.00574 1.00651 1.00722 1.00782M 6Cl154 
l.00826 l.00845 1.00830 1.00771 1.00654 1.00465 .99768 1.00042 l.00230M 6Cll55 
1.00350 1.00419 1.00448 1.00448 1.00428 1.00395 1.00353 1.00263 l.00180M 6Cll56 
l. 00119 1.00086 1.00085 1.00120 l.0<)192 1.00301 1.00444 1.00610 l.00695M 6Cll57 
1.00776 1.00847 1.00900 1.00928 1.00918 1.00857 1.00728 1.00513 .99779M 6Cll58 
1.00063 1.00250 1.00365 1.00426 1.00450 1.00448 1.00429 1.00398 l.00362M 6Cll59 
1.00283 1.00208 1.00146 1.00106 1.00094 1.00117 1.00183 1.00294 l.00445M 6Cll60 
1.00619 1.00707 1.00789 1.00859 1.00910 1.00934 1.00924 1.00870 l.00761M 6Cl161 
1.00590 .99744 1.00022 1.00213 1.00335 1.00404 1.00434 1.00434 l.00414M 6Cll62 
1.00381 1.00341 1.00252 1.00171 1.001 ll 1.00078 1.00076 1.00109 l.00178M 6Cl163 
1.00284 1.00425 1.00591 1.00677 1.00759 1.00831 1.00886 1.00915 l.00905M 6Cll64 
1.00842 1.00709 1.00486 .99645 .99922 1.00115 1.00243 1.00318 l.00354M 6Cll65 
1.00360 1.00345 1.00316 l.00279 l.00194 1.00115 1.00057 l.00027 l • 00030M 6C 1166 
1.00067 1.00140 1.00248 1.00385 1.00540 1.00618 1.00691 1.00753 l.00800M 6Cll67 
1.00821 1.00808 1.00747 1.00626 1.00427 .99445 .99737 .99946 l.00089M 6Cl168 
1.00179 1.00227 1.00245 1.00239 1.00217 1.00184 1.00103 1.00024 .99964M 6Cll69 

.99932 .99935 .99975 1.00051 1.00161 1.00297 1.00444 1.00515 l.00580M 6Cll 70 
1.00631 1.-00664 1.006 71 1.00642 1.00565 1.00429 1.00218 .99165 • 994 72M 6C 11 71 

.99697 .99656 .99961 1.00025 1.00056 1.00062 1.00051 1.00027 .99961M 6Cll 72 
• 99892 .99837 .99807 .99809 .99647 .99920 1.00025 1.00155 l.00291M 6Cll 73 

1.00353 1.00406 1.00443 l.00458 l.00440 1.00381 1.00267 1.00085 .99817M 6Cll74 
.99024 .99250 .99428 .99563 .99663 .99731 .99773 .99794 .99798M 6Cll75 
.99788 .99745 .99688 .99640 .99613 .99617 .99655 .99727 • 99826M 6C 1176 
.99939 1.00048 1.00094 1.00130 1.00152 1.00157 1.00140 1.00096 l.00020M 6Cl177 
.99907 .99750 1.00000 1.00141 1.00244 1.00314 l.00356 1.00374 l.00373M 6Cl178 

1.00357 1.00329 1.00293 1.00208 1.00124 1.00058 1.00022 1.00024 l.00067M 6Cll79 
1.00150 1.00268 1.00409 1.00560 1.00632 1.00700 1.00758 1.00805 l.00836M 6Cl180 
1.00847 1.00834 1.00793 1.00718 1.00132 1.00324 1.00454 1.00534 l.00574M 6Cl181 
1.00583 1.00568 1.00537 1.00494 1.00444 1.00337 1.00239 1.00165 l.00125M 6Cl182 
1.00124 1.00164 1.00247 1.00369 1.00523 1.00696 1.00784 1.00868 l.00943M 6Cl183 
1.01006 1.01049 1.01064 1.01044 1.00978 1.00853 1.00329 1.00507 l.00621M 6Cl184 
1.00683 1.00705 1.00697 1.00667 1.00621 1.00566 1.00506 1.00386 l.00280M 6Cll85 
1.00203 1.00163 1.00162 1.00203 1.00288 1.00413 1.00574 1.00760 l .00857M 6C 1186 
1.00952 1.01042 1.01121 1.01183 1.01219 1.01222 l .Oll 78 1.01077 l.00463M 6Cll87 
1.00625 1.00722 1.00770 1.00779 1.00759 1.00719 1.00665 1.00603 l.00537M 6Cl188 
1.00407 1.00296 1.00217 1.00174 1.00173 1.00215 1.00301 1.00429 l.00596M 6Cll89 
l.00791 1.00894 1.00997 1.01096 1.01186 1.01260 1.01311 1.01330 l.01305M 6Cll90 
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JVLA.GNETIC FIELD 

Main magnet : 6000 A Compensating magnet : -1000 A 

1.01224 1.00530 1.00689 l.00780 l.00820 1.00820 1.00793 1.00746 1.0068614 6Cll9l 
1.00619 l.00550 l.00416 1.00304 1.00223 l.00179 l .OO.l 74 l.00212 1.0029414 6Cll92 
1.00420 l.00591 l.00796 l.00908 1.01020 l .01129 1.01228 l.01310 l.01366M 6Cll93 
1.01384 1.01351 1.01249 l .00511 1.00673 l.00768 1.00809 1.00811 1. 0078514 6C 1194 
1.00738 l.00678 1.00612 1.00543 l.004l0 1.00299 1.00218 1.00175 l.00170M 6Cll95 
1.00207 1.00288 l.00415 l.00585 1.00792 1.00904 1.01018 1.01127 l.01228M 6Cll96 
1.01311 1.01367 1.01385 1.01349 1.01244 1.00479 1.00657 1.00759 1. 0080414 6C 1197 
1.00807 l .00778 1.00729 l.00668 l.00599 1.00529 l.00395 'l.00286 1.0020914 6Cll98 
l .001.67 l.00163 1.00199 1.00277 1.00400 l.00568 1.00773 1.00885 1.0100014 6Cll99 
1.01110 1.01212 1.01295 l.01350 1.01363 1.01318 l.01197 1.00423 1.0059614 6Cl200 
l.00697 l.00743 1.00749 l.00726 1.00682 1.00627 1.00564 1.00499 1.0037314 6Cl201 
1.00268 1.00192 1.00151 1.00148 1.00186 l.00267 1.0039.l 1.00557 1.0075414 6Cl202 
1.00860 1.00965 l.01066 1.01157 1.01232 1.01282 1.01299 1.01270 l.0118314 6Cl203 
1.00288 1.00467 l.00580 l.00640 1.00659 l.00648 1.00616 l.00569 1.0051214 6Cl204 
1.00451 1.00330 l.00225 1~00149 1.00109 1.00109 1.00150 1.00233 1.0035614 6Cl205 
l.00516 l.00703 1.00802 l.00899 l.00991 1.01073 1.01137 1.01176 1.0118014 6Cl206 
1.01137 1.01033 .99989 l.00219 1.00371 l.00463 1.00507 1.00516 l.00499M 6Cl207 
1.00465 1.00419 1.00366 l.00258 1.00162 1.00092 1.00055 l.00054 l.00092M 6Cl208 
1.00171 l.00290 1.00443 1.00620 l.00711 1.00798 1.00875 1.00937 l.00973M 6Cl209 
l.00975 1.00929 1.00820 1.00631 1.00009 1.00122 1.00202 1.00253 1.0028114 6Cl210 
1.00289 1.00281 1.00259 1.00229 1.00191 1.00107 1.00026 .99963 .99929M 6Cl2ll 

.99930 • 99971 1.00049 1.00161 1.00297 1.00446 1.00519 1.00589 l.00653M 6Cl212 
l.00707 1.00749 1.00775 1.00782 1.00765 1.00720 1.01381 1.01372 l.Ol345M 6Cl213 
l.01303 l.01248 l.Oll85 l .Olll5 1.01040 1.00964 1.00888 1.00744 l.00623M 6Cl214 
1.00534 l.00486 l.00484 1.00530 1.00623 1.00761 l.00937 1.01142 l.Ol252M 6Cl215 
l.01365 l.01478 l.01591 1.01699 l.01802 1.01897 1.01980 1.02049 l.Ol432M 6Cl216 
1.01443 1.01422 1.01376 l.01312 1.01236 1.01151 1.01063 1.00973 l.0088514 6Cl217 
1.00722 1.00588 l.00491 1.00437 1.00430 l.00471 1.00564 1.00705 l.00894M 6Cl218 
l .01122 l.01247 l.01377 1.01508 l.01638 l.01762 1.01874 1.01970 l.02040M 6Cl219 
1.02078 l.01479 l.01488 l.01459 1.01403 1.01327 1.01238 l.01140 l.Ol039M 6Cl220 
1.00939 1.00841 1.00665 1.00523 1.00422 1.00367 l.00361 1.00404 l.00498M 6Cl221 
l.00643 l.00838 l.01078 1.01211 1.01350 1.01493 1.01636 l.01774 l.Ol903M 6Cl222 
1.02015 1.02103 1.02157 1.01519 1.01517 1.01477 l.01410 l.01323 l.01224M 6Cl223 
1.01117 1.01009 1.00901 1.00798 1.00612 1.00464 l.00360 1.00303 l.00296M 6Cl224 
1.00340 l.00436 1.00585 1.00786 1.01034 1.01173 1.01320 l .01471 l.Ol624M 6Cl225 
1.01773 l.01914 l.02040 l.02142 l.02211 l.01542 l.01532 1.01485 l.Ol409M 6Cl226 
l.01314 l.01208 l.01096 l.00982 l.00871 1.00766 1.00578 1.00430 l.00325M 6Cl227 
l.00267 1.00257 1.00296 l.00388 1.00536 1.00739 l.00996 1.01141 l.Ol295M 6Cl228 
1.01455 l.01616 1.01772 1.01919 l.02046 1.02143 l.02199 1.01502 l.Ol500M 6Cl229 
1.01456 lo 01383 1.01290 l .01184 1.01071 l.00957 1.00846 1.00739 l.00550M 6Cl230 
l.00402 1.00298 1.00242 1.00235 1.00278 1.00374 1.00525 1.00733 l.00993M 6Cl231 
l.01141 1.01296 l.01457 1.01619 1.01777 1.01922 1.02048 1.02144 l.02196M 6Cl232 
1.01485 1.01495 1.01459 1.01389 1.01296 l.01189 1.01075 1.00960 l.00847M 6Cl233 
1.00740 1.00551 1.00404 1.00303 1.00248 1.00240 1.00281 1.00372 l.00518M 6Cl234 
1.00719 1.00976 l .Oll22 l.01277 1.01438 1.01600 1.01757 1.01901 l.02024M 6Cl235 
1.02112 1.021'>3 1.01492 1.01484 1.01440 1.01371 1.01282 l.01183 l.01076M 6Cl236 
l. 00968 l.00861 l.00759 1.00576 1.00431 1.00330 l.00276 l.00268 l.00308M 6Cl237 
1.00397 1,00540 l.00739 1.00991 1.01133 l.01284 l.01438 1.01593 l.01743M 6Cl238 
1.01883 1.02008 1.02114 l.02201 1.01433 l.01445 l.01416 1.01356 lo01274M 6Cl239 
1.01179 1.01077 1.00973 1.00870 1.00771 l.00596 1.00457 l.00361 l.00309M 6Cl240 
1.00303 1.00344 1.00433 1.00573 l.00766 1.01006 1.01142 l.01285 l.Ol433M 6Cl241 
1.01581 l.01724 l.01856 1.01967 1.02048 l.02087 l.01578 l.01449 l.Ol363M 6Cl242 
1.01293 1.01224 1.01151 1.01010 l.00982 1.00891 1.00800 1.00631 l.00496M 6Cl243 
1.00404 1.00356 1.00352 1.00391 1.00477 1.00613 1.00802 1.01035 l.Oll63M 6Cl244 
1.01293 1.01424 1.01551 1.01676 1.01799 1.01929 1.02082 1.02284 l.Ol345M 6Cl245 
1.01314 l.01270 1.01213 1.01149 1.01078 1.01002 1.00925 l.00847 l.00771M 6Cl246 
1.00629 1.00511 1.00426 1.00380 1.00377 1.00421 1.00511 1.00644 l.00816M 6Cl247 
1.01020 1.01132 1.01247 1.01366 1.01486 1.01606 1.01723 1.01836 l.Ol942M 6Cl248 
1.02039 M 6Cl249 





R.Budde Div/TC 

CERN/D.Ph.II/200 75-1 
17 July, 1975 

DETERMINATION OF THE SPACIAL COORDINATES OF FIDUCIAL MARKS 

ON THE 1975 2 METER HYDROGEN BUBBLE CHAMBER FRONT WINDOW 

K. Knudson 

CERN, Geneva 

During the end-1974 PS shutdown the CERN 2 meter bubble chamber was 

dismantled for an extensive checkup. During the dismounting the front 

glass was found to be chipped along its edge, thus endangering the liquid 

hydrogen seal. It was decided that rather than try to repair the damage, 

the spare window (No. ~ should be etched with fiducials and used to 

replace the old window {No. 4) when the chamber was scheduled to come up 

again in June 1975. 

The new fiducials were etched in roughly the same place as the old 

ones (within about a millimeter) with the exception of number 27 which 

was shifted by appraximatel.y 2 centimeters upstream from the beam. B&ving 

only a small template available at the time it was decided to make all 

the crosses with it rather than wait the extra weeks neces.sary to 

construct a larger one. Therefore the seventeen plane 2 fiducials have 

somewhat shorter arms than their 1970-1974 counterparts. The eight plane 

l fiducials remain roughly the same size and shape however. 

The new window is the pre-1970 window ground down and re-etched with 

fiducials. It was made with Schott BK7 glass. This glass has a slightly 

different composition from the borosilicate crown glass Schott KSO used 

in the 1970-1974 window (No. 4). One of the unfortunate properties of 

BK7 glass is that fiducials etched in it have a remarkable smoothness · 

and therefore don't scatter light in the same manner as the rougher KSO 

fiducials. In addition the new fiducials seem to have not been etched 

deeply enough. The net effect is that some fiducials defract too much 

light into the cameras while others don't defract enough. These effects 

are being studied and it is hoped that geometry titles won't be too 

adversely affected. Preliminary results seem enC'Ouraging. 
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After the f iducials were etched into the glass the new window was 

transported to the central workshop where the relative f·iducial coordinates 

were measured on a high precision Collet jig bore machine. Six sets of 

measurements were made of all twenty-five crosses, three different people 

doing a pair each. The window was oriented with respect to the telescope 

as it would be with respect to the cameras under normal operating conditions, 

(i.e. plane l toward the observer, positive x-axis roughly through fiducials 

27 and 35, and positive y-axis roughly through fiducials 23 and 22). The 

window was then turned around and all fiducials were again measured six 

times. The orientation this time was as though one were looking at the 

chamber from the flash side, (i.e. plane 2 toward the telescope, x-axis 

flipped around, and y-axis unchanged). 

The six sets of "normal" measurements were averaqed and compared to 

the average of the six sets of "flipped" measurements. By mapping plane 

2 "flipped" onto plane 2 "normal" we de£ine a 3 parameter tin.ear trans

formation. Under this transformation plane l •flipped" fiducials map 

systematically about 3/4 millimeter .higher in y than plane l "normal" 

fiducials. This can be explained by assuming that the telescope was not 

perpendicular to the window, making rather an anqle a of about -3.3 
y 

milliradians with respect to the normal to the window in an x=constant 

plane. The effect of this angle is to shift the y-measurements of the 

front plane with respect to the through plane by an amount equal to half 

the average y-residuals seen on plane l after transformation. This y-shift 

is found to be -0. 364 mi 111-ters. 

The angle of nonorthogonality in the x-direction e is not determinable ,x. 

from the measurements made from the two orientations since they cancel 

out under the transformation. To find this angle it would have been 

sufficient to make another set of measurements with the window rotated 

so as to flip the y-axis. This wasn't done however. 

Fortunately, a happy accident occured which allows us to determine 

e and thus also find the x-shif t of front plane to through plane 
x 

fiducials. After measuring three plane 2 fiducials in the "normal" 

orientation it was discovered that the plane l fiducials were out of 
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focus. To get them in focus it was necessary to move the telescope back 

by roughly 45 millimeters. The three fiducials were then re-measured as 

well as the remaining fiducials as explained above. The difference in the 

x and y coordinates of these three crosses before and after the telescope 

shift·was noted to be 6x= -0.009 mm and 6y=0.149 mm. Knowing they-shift 

from above as well as the thickness of the window and its index of 

refraction it is a simple matter of optics to determine the x-shift 

necessary to impose on the through plane measurements in order to fix 

plane 1 with respect to plane 2. (The x-shift value was found in this 

-way to be 0.021 mm arising from an x-nonortho~onality angle of 0.2 

milliradians). 

Applying these shifts to the fiducials of plane 2 on the "normal" 

average and to the fiducials of plane 1 on the "flipped" average we obtain 

two supposedly good values of the relative coordinates of plane 1 and 

plane 2. These two averages are at least consistent since mapping one 

onto the other (with 3 parameters) gives us average residuals on the 

order of 30 microns and a maximum residual of 50 microns. Seeing no 

reason to prefer one average over tne other we then 'averaged the two 

together to obtain a "grand average". This grand average was then 

transformed (again with 3 parameters) to the old 1970-1974 reference 

system and cards were punched out, rounding to 10 microns. These values 

are giv.en in Appendix A and will be the values quoted in the 2 Meter 

Chamber Users' Handbook. The error on these numbers is on the order of 

30 microns. 

• 
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DESCRIPTION OF THE APPENDICES 

APPENDIX A gives the fiducial coordinates for the 1975 front window. 

The tabular values quoted are in millimeters and are rounded to 10 microns. 

APPENDICES B, C and D show comparisons of one set of fiducial measure

ments with another. A least square fit is made to find the best 3-parameter 

linear transformation which will map the seventeen plane 2 fiducials of one 

set onto the corresponding fiducials of the other set. (The three para

meters used are simply the two translation pa:i;-ameters along with a rotation 

parameter) • 

The tail of each vector (represented by a zero) indicates the relative 

position in space of a particular fiducial. The head of each vector is re

presented by a 1 or a 2, depending on which plane the fiducial lies. The 

direction and length of each vec1:,or r~presents the direction and distance 

a fiducial is from its image under the mapping. The long.est vector is 2.5 cm. 

This represents a di.stance in space equal to the maximum value quoted in the 

legend. {Quoted values are in millimeters). The vectors for the other 

fiducials are scaled down accordingly. 

APPENDIX B shows how the av.erage of the six sets of "flipped" measure ... 

ments maps onto the average of the six sets of "normal" measurements. Plane 

2 maps very well onto plane 2 (to about 30µ on average)# while the plane 1 

"flipped" fiducials. are seen to map (under the transformation defined by 

plane 2) systematicaLly about 3/4 mm higher than· their corresponding "normal" 

fiducials. (This is due to the effect described in the text). 

APPENDIX C again compares "flipped" to "normal" measurements, but this 

time we doctor them. up by applying a shift of (-.021, .364) to plane 2 "normal" 

and plane 1 "flipped". We see, of course, that plane 2 "flipped" maps onto 

plane·2 "normal" exactly as it did in APPENDIX B. Plane 1 "flipped", however, 

now maps very nicely onto plane 1 "normal" - so nicely in fact that it is 

even marginally better than plane 2, which was the plane used to define the 

transformation in the first place. 

APPENDIX D shows how the 1975 window compares with the 1970-1974 window. 

We see that the difference is not very big - the average discrepancy being 
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about 1/2 mm on plane 2 and 1 mm on plane 1. This comparison was made 

without fiducial 27, since this fiducial was deliberately moved by about 

2 cm from its previous position so as not. to cause any confusion in deter

mining which window is which. 

APPENDIX E shows a schematic drawing of the window before and after 

moving the telescope while measuring the fiducials on the jig bore. Due 

to the non-orthogonality of the telescope axis with the window a point B 

on plane 2 will appear to have the same x and y ~oordinates as a point A 

on plane 1 when in fact it is a vector (XSHIFT,YSHIFT) away from point C, 

the point on plane 2 directly beneath point A. The problem is to find 

this vector so that we can shift all plane 2 measurements by this amount so 

as to aline them with the pl.ane 1 measurements. 

The YSHIFT value was readily determined by the method described in 

the text. Knowing the thickness d and index of refraction n of the window, 

XSHIFT can now be found from the value of YSHIFT simply by observing the 

changes in the x and y coordinates (/::;,.x a:nd /::;,.y) of a plane 2 fiducial measured 

before and after displacing the window by an (unknown) amount /::;,.z (or equi

valently by moving the telescope back along the z-axis by a distance Liz:) • 

1) 

2) 

3) 

4) 

5) 

The method used was as follows: 

From triangle ABC, 6' 
-1 (YS:IFT). = tan 

y 

From Snell's law, 6 = y 
tan 

-1 
(n . sin 

From triangle BDB', f;,.z = !:. y 
tan 6y 

From triangle BDB', 6 
x 

-1 /::;,.X 
= tan (f;,.z) • 

__ ..J.-:.. -1 
From Snell's law, 6 1 -~ 

x 

sin 6 
___ x_). 

n 

6 I) • 
y 

6) From triangle ABC, YSHIFT d · tan 6' . 
x 

Following the precedent set forth in CERN paper D.Ph.II/200 71-2, we 

list '!:;he computer cards punched directly from the sheets of measurements, 
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as they were used as input to the processing, doubly cross-checked. 

People therefore have the possibility of verifying the results published 

herein. Pages 10 through 12 list the six sets of raw data for what was 

called the "normal" position. Pages 13 through 15 do the same for the 

"flipped" position. Page 9 lists the raw data measurements of the three 

fiducials mistakenly measured before shifting the telescope back so as to 

bring plane l into focus. 
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Appendix A 

FIDUCIAL COORDINATES FOR 1975 FRONT WINOOW 

Fiducial Number x (mm) y (mm) 

Plane 1 : 11 -360.49 229.97 

12 -361.14 -229-.-86 

13 -0.37 0.52 

14 334.41 -0.49 

15 559.46 194.43 

16 559.58 -194.64 

18 -360.BS 300.23 

19 559.09 299.85 

Plane 2 . 21 -650.44 0.35 . 
22 -525.27 195.30 

23 -524.75 -195.35 

24 -360.02 0.45 

25 -169.65 145.33 

26 -169.68 -195.35 

27 -20.51 0.53 

28 150.32 145.28 

29 150.35 -195.08 

30 434. 72 194.83 

31 435.31 -144.86 

32 560.01 0.21 

33 684.71 144.73 

34 685.34 -144.87 

35 774.50 -0.41 

38 -360.20 300.00 

39 559.74 299.74 
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INPUf1CROSS,l 
(A2,A117X2F10,5) 

MA5 21 250,648 
MA5 2~ 541 1 065 
MA5 27 aa-0,575 _ 

EFO 
QUOT E.1 A B.C 
TAPE , INPUT , 0 * C 0 ~m 
JNPUTrCROSS,1 *F 
(A2,A1,7X2F10,5) 

KP5 ___ .21 250,682 
KP5 24 541,085 
~p5 __ 27 8!-0.581 

Er O 
QUOTE1AHC 
TAPE,INPUT,o *COND 
INPUT1CROSs,1 ~F-
(A21A 117X2F 10,5) 

R i.15 ... _ 2 1 25 0 • 6 5 0 
RM5 24 541,082 
RM~ 27 88~ 1 582 

EFO 
QIJOTE1A.BC 
TAPE,INPUT,O •COND 
JNPUT1CROSs~l •F 
(A2,Atr7X2F'10,5) 

-Sl-
/THREE CHC1 :JSCS 8EFDR.E 5CM Z•SHIFT "1A5 

441.806 
441.882 
441.915 

/THREE .CROSSES. BEFORE: ... BCM ... Z•SHJFJ KP5 

4 41. 8 0 :3 
441,872 
441.9.40 

J THRE.E .... C.RO.S.S.E.S ... .B.EfOR.E .... 5..CM. Z •.S.Hl.F.T .RM.5 .. 

441,795 
441,865 
4 41 .9.2.7 -

MA~ ____ 21 iso,6eJ __ ~~1.aoe 
MA6 24 541 1 073 441,882 
MA6_ ... 27 __ 88_Q,~59 __ 441,927 _ 

EFO 
QUOTE,ABC 
TAPE,INPUT,O •COND 
INPUT,CRQSS,J *F /THREE .. C.R0·3SEa 8EFQJ:U; ... BCJ1. Z111SHlFJ .KPo ... 
(A2,A1,7X2F10,5) 

KP 6 ......... 2J ...... _ .2 5 0, 6 6 9 ........... 4 4 1, 8 O_q __ 
KP6 24 541,090 441,870 
K_ l>t.L ·-· 2.7 ............ J3.8. Q , ~Z.6 AA t •. 9 l.lt. 

EF O 

•CO~JO 
QUOTE1ABC 
TAPEdNPUT,O 
INPUT1CROSS11 *.f.. ___ /IHREE CROSSES .BEf.OR.E. .... ~CM ..... 4".'§HlFJ _R~9 
(A 2, A 1 , 7 'l( 2F' 1 0, 5) 

R~6 _____ 21 25P,675 _ 
RM6 24 041,069 
RM6 27 880,567 

EF 0 
QUOTE,A8C 
TAPEdNPUT,O 

_ __ 4 .:11, a o 2 
441,892 
441,939 

,05 

- • 0.5.. 

,os 



""" 

-do ... 
INPUT,CROSS,11t •. 1,21*F' /2~1 HBC 1975 RAW MEA..S, MAl ,05 
(A2,A1,7X2F10,5) 

MM 1 11 o.:io.6JO 671.170 
MMl 12 !:> 39. 922 211,352 
MAl 13 900,122 441,702 
MA1 14 1235,525 440,647 
MM1 15 1460,080 635.519 
MMl 16 1460,688 246.463 
MML. 18 540,279 741,444 
MM1 19 1460,227 740,949 

EVO 
INPUT1CROSS,t,?,l122 *F /2M HBC 1975 RAW MEAS, MA1 ,05 
(A21Al17X2Ft0,5) 

MM1 21 250,626 441,Q70 
MM 1 .... 22 37.5,8153 636,913 
MM1 23 376,J09 246,249 
MM l ... 24 541,066 4421021 
MMl 25 731,419 586,899 
HM1 __ 26 7Jl,373 246,20:3 
MM1 27 880,565 442,062 
MMl. 26 .. 1.051, J95 586 1 803 
MMl 29 1051,408 246,462 
Mf11 _30 .. 1J35. 805 635,320 
MM1 31 1336,373 296,660 
MA1 ..... 32 1461,112 441,746 
MM1 33 1585,809 5A6,192 
MAl 34 1586,421 296,593 
MAl 35 1675,615 441,028 
MM1 . 38 tl40,910 7dt.S46 
MMl 39 1460,852 741,186 

EVO 
QUOTE,ABC 
TAPE,INPUT,O *COMO 
INPuT,CROSS,1,1,t,21 *F /2M HBC 1975 RAW MEAS, KP1 ,os 
( A 2 , A 1 ,] X 2.FJ 0 , 5 ) 

KPl 1 l 540,616 671,189 
KP1 .... 12 539,926 211.372 
KPl 13 900,738 441,684 
KPt ..... 14 ... 1235,51(;? 44Q,647 
KP1 15 1460,583 635,526 
KP1 16 1460,670 246,472 
KP1 18 5&0,270 741,452 
KPi l 9 ....... 14 0 Q I 2 3 4 74Q,96~ 

EVO 
INPUT,CROSS,11211122 *F /2M HBC t975 RAW MC:AS, KP1 ,05 
(A2,A1,7X2F10,5) 

KP 1 .. 21 250,658 441,952 
KPl 22 375,860 636,920 
KP1. _23 J7Q,J07 246,250 .. 
KPl 24 541,073 4'12.0\'A 
KPl 25 .... 731.,450 586,896 
KPt 26 7:51,377 246,212 
KPJ .... _.27_ ....... ~.BQ .. ,5.56 .... 4A2.0.54 
KP1 28 1051,410 5Ao,815 
KPl .... 29 ..... t'J5l,JQ6 .246, 436 .. 
KP1 30 1335,830 636,335 
KPl .. -31 -1336,358 296,64.!L ... 
KP1 32 1461,129 441,7J2 
KP L .. _,JJ ...... 1b85,84 0 .. 5e6 .J 9.4 
KPl 34 1586,432 296,587 
KP.L ...... _35 ...... _.Hi75. I 612. 440,997 .. 
KPl 38 540,919 741,570 

. t<PL 39. 1460,86_? z4 11 216" 
h 



- 1.t· 
INPUT1CROSS,l11e1121 *F 
(A2,A117X2F"10,5) 

/2M ~BC 1975 BAW MEAS, RM1 

RM1 _11 540,633 
RMl 12 539,910 
~Ml. .. 13 ..... 900,716 
RHl 14 1235,523 
RMl ....... 15 ...... 1460,589 
~Ml 16 1460,663 
R M 1... . .. .1 S . ..... . 5 4 0 , 2 7 0 
RM1 19 1460,228 

671,178 
211,355 
441,677 
4i10,648 
635,541 
246,478 
7" 1, 44J 
740,970 

EVO 
INPUT1CROSSjl12,1122•F 
(A21Al17X2Fl~,5) 

/2M HBC 1 75 RAW MEAS, RM1 

EVO 

NMl 21 iso,6J4 441,958 
R M.1. .. 2 2 ....... J 15 , a 4 o ... o J 6 • 9 o o . .. . . .... . ..... .... ... ........ ........ .... .. . ... . 
RMl 23 376 1 296 246,246 
RMl 24 .. 541.037. 442,028 
RM1 25 731 1 422 586,879 
R ~.1 ....... 2 6 ...... ... 7 J l, 3 7 O .. · .... 24. 6 ,22 .4 
RM1 27 880,553 442,066 
f.IM1 .. 28.1051,420 5f36,803 
RMl 29 1051,400 246,438 
RMl ... J0 .... 1JJQ 1 62l 636.325 .... 
RM1 31 1336,368 296,602 
RMl __ J2 14~1.100 .. 441 1 745 
RMt 33 1585,797 586 1 184 
RM l ... J4 ....... J5ao.,.J9 . .9 ........ 296.,58.4 ................................ . 
RM1 35 1675,593 441,030 
RMl. ..... 38 _ 540e.900 ...... 14t,.587 ... . 
RM1 J9 1460,857 741 1 244 

Quo·r E, ABC 
TAPE I .INPUT I 0 .•.CONO 
INPUT1CROS$ 1 11t11121 •F 
(A 21Al11X2F.l.O 15) 

12M HBC 1975 RAW MEAS• MA2 

MM2 11 540,632 611,190 
MM2 ... 1.2 ......... 539 .• 917 ........ 21t.J6;J .. . 
MA2 13 900,712 441,699 
MA 2 ... J 4 .... 12 J. 5 1 5 2 2 .. .. 4 4 0 , () 6 0 . ... . . . . ..................... . 
MM2 15 1460,577 635,515 
MMa .. 16 ... 1460 1 664 .......... 246,48.~... ······-· ..... . 
MM2 18 540,265 741,444 
MM? ...... 1.2 ..... J46Q ,24J ..... 740.,9.!;i..4 .............. . 

.• 05 

,o5 

,05 

EVO 
INPUT1CROSS~t,2.1i22 ~F 
(A2,A111X2F"l0.5) 

.... I2t1 .... Hac_ .. ,.1.9.7., ....... ~A.W ... J'.'.1.E.A$. .•.. MA 2 •........• 0 5 

.MM2. _21 _250,655 __ 44t,9G5_. 
MM2 22 375,845 636,893 
MM2 23 ..... 376,311 2~6.,253 
MH2 24 541,067 442 1 022 
MM2 ........ 25 ........ 731,425 586.0SQ 
MM2 26 7J1,360 246,203 
MM2 .... _.27 ....... 860 ,556 442 4 067 ... . 
MM2 28 1051,380 586,805 
M "1 2 . . .. 2 9 ..... . LO 5 1 , J 9 6 .. 2 4 6 • 4A 0 .. 
MM2 30 1335,819 636,J1~ 
MM2 31 -1336,373 ___ 296,638 __ 
MA2 32 1461,112 441,739 
MM 2 ..... 3 3 .....15 8 5 , 0 lO .. .. 5 8 6 ,116 ...... . 
MA2 34 1~86,411 296,591 
MA2 35 .. J675,59J .. 441,035 .... 
MM2 36 540,916 741 1 573 
.MM 2 3 9 14 6 0 I § ;_g Z.4 J I 21 t 



lNPUT1.CROSS,l~l,l121 ~F 
(A2,A117X2F10,5) 

KP2 _ 11 540.633 
KP2 12 ~39,910 
KP2 13 90U,7J5 
KP2 14 1235,526 
KP2 15 1460,572 
KP2 16 1460,670 
KP2 ..... 18 540,285 
KP2 19 1460,233 

-1. '7.: 

671,18J 
211.354 
441,689 
440.642 
6J5,5JO 
246,480 
7.q.445 
740,9~5 

!lBC .... 1915. RAW ME.AS., .. KP2 

e:vo 
INPUT,CROSS,1,2,1 1 22 *F 
(A 21Al,Z.X2F 10, 5) 

/2M HBC 1975 RAW MEAS, KP2 

KP2 21 250,652 
KP2_. 22- 375,857 
KP2 23 376 1 318 
~P2 24 __ 5Al.063. 
KP2 25 731 1 460 
KP2._2~ 7Jl,J81 
KP2 27 880,578 

. KP2.28-1051,402 

.EVO 

KP2 29 1051,388 
KP 2 .. .. J.O . .. 13 J 5 , 8 J 0 .. 
K P•2 3 1 1 3 3 6 , 3 5 4 
KP2 ..... 32 1461 1 124 ... 
KP2 33 15A5,833 
KP2 .... 34 ...... 1586,4JO 
KP2 35 1675,621 
KP2 __ J8. 540,931 
KP2 39 146-0,865 

QUOTE,ASC 

441,952 
636,923 
246·, 248 
442,01.6 
586,898 
246, 198 
4 4 2 .• 065 
566,814 
246,446 
6.36 ,334 
296,620 

. 441 .. ,743 
586 ,J 79 

. 296~57 4 
441,035 
741,576 
741,199 

TAPE,INPUT,a ~COND 
INPUT,CR0SS 1 11t,l121 *F 
CA2, Al.1.7X.2F.1015) 

/2M HBC 1975 RAW MEAS, RM2 

RM2 11 540,625 
RM 2 ....... l2 .... _ 5 J 9 , 9 0 J 
RM2 13 900 1 725 
RM2 ..... l4 ... 1235,494 . 
RM2 15 1460,587 
RM2 _ 16 ... l.460,659 
RM2 18 540,269 

EVO HM2 19 .. 146~237 

671,170 
... 211,Ja~ ......... . 

441,699 
.. 440,537 ... 
635,529 
246,48~ ... 
741,436 
740,9P9. 

INPUT,CROSS.111211122 *' .. 
(A2,Alr7X2F10,5) 

RM2 ...... 21 ...... 250,637 
RM2 22 375,840 
RM2 .... _2J 376,283 
RM2 24 541,04J 
RM2 .. 25 731 9 430 
~M2 26 731,364 
RM2 ........ 27 .. 880,546 
RM2 28 1051,412 
RM 2 ..... 2 9 . ... 1 0 5 t t 3 8 5 
RM2, 30 13Jo,813 
RM2 ... 31 1336,348 
RM2 32 1461 1 104 
RM 2 ......... 3.~ ......... 15 ~ 5 1 8 0 6 
RM2 34 1586,421 

.... RM2 ........ 35 ... J675,571 

4dt,960. 
636,890 
246,238 
442,034 
566,682 
246,175 

. 442,069 ... 
586,813 
246. 4 t:t .... 
636,326 
2Q6,636 
441,731 

... 5R6,161 
296.578 
.441.0JO .. 
74t,5C18 RM2 38 540 1 906 

.11.,1 RM2 .... ,JQ,,. •. l46Q,645 1_ .7.41.2<4 .. J 1 

,05 

. .• 05 



- 13-
/ 2 M H .8 C .19.7 5.. .R .A.W M.E.A.S • ... MJ\.J .. 

671.950 
212,091 

.. 442,:398 
44t,297 
636.162 
247,100 
7 4 2. 2.0.7 .. 
741,592 

/2M HBC 1975 RAW MEAS, MAJ 

442,024 
... 6J6 ,94 0 ... 

246,:313 
442. 0.51 
586,885 
.2.46,206. 
4'42,054 
586,758 .. 
246,J94 
636.231 
296,552 
441,67.5 
586,080 

. 296.498 
440,937 
741.633 
741,104 

/2M HBC 1975 RAW ME4S, KPJ 

671,9:33 
212.002 
442,J93 
4 41. J2.5 
636,187 
247,066 
742,195 
741 •. 59.2 

... /2t1 .. MBC .. 19.75 .R.l\.W ..... .M.E.A.S.a .. KP3 .. 

442,030 .. 
636.934 
246,2e9 ..... 
442,040 
586,664 
246,220 
442,047 .. ······ ..... . 
586,766 
.246,396 
636,231 

.296,544 
441,615 

.586,088. 
296,498 

.... 440,9.44 ..... 
7~1.625 

.. 741. 138 

·• 05 

,05 

,05 

.• 05 



lNPUT,CROSS,11 , r l ~ 
(A2,Al,7X2F10, 

RM.3 11 Jo 
fH13 12 136 ,4 
RM 13 3 073 
RM3 14 672,83 
RMJ _ 15 447,7 5 
RMJ 16 447.722 
RHJ __ lR 1368,0 5 
RMJ 19 448,091 

7 l t 9 7 
2 2d15 
44 4 1 
441,322 
636,189 
247,lOt 
71; 213 
741,598 

2 HBC 1975 RlW .M5A.3a RMJ 

£ \/ 0 
JNPUT,CROSS,112,1122 *F 
(A2,AlL1X~flQ,5) 

/2M HBC 1975 RAW MEAS, RM3 

RM3 21 1657,688 442.037 
RM J ______ .2 2 ____ J 5 3 2 , 5 15 6 3 6 • '.12 5 __ _ _ 
KM3 23 1532 1 052 246.287 

_RMJ _______ 24 ____ J36.7 ,270 __________ 442.057. 
RMJ 25 1176,864 586,894 
RM J ......... 2.6 .......... 117 6.975 .... 246.216 ..... . 
RM3 27 1027,737 44i,052 

,05 

RM3 .... 28 ....... 85ti,88J ______ 586 .• 765. .. ..................................................... -............................ ----------- .. ---
RMJ 29 856,934 246,403 

___ RMJ ___ .30 ...... 572.,468 ..... 636,240 
RMJ 31 071,975 296,552 

... RMJ .......... 32 .... 447,2.72 ..... 441,670 

EVO 

RM3 33 322 8 516 586,072 
RHJ .. 34_ .. 321 1 949 _ 296,4~1-
RMJ 35 232,761 440.915 
RHJ 38 ~1J67,388 741,609 .. 
RM3 39 447,450 741,136 

QUOTE n\E3C 
TAPE1lNPUT10 •COND 
INPUT,CROSS,1,1,1121 *F 
(A 2 I A 11.7 x 2F tO ' 5) 

/2M HBC 1975 RAW_ MEAS, MA4 

MM4 11 1367,650 
MM 4 ____ 12 _J 3 6 8 , 4 0 5 
MM4 13 1007,600 
MM4 14 _ 672~811 
MM4 15 447,725 
MM4 16 447 9 700 
MM4 18 1367,998 
MM4 _ 19 448.055 

'671,950 
212,091 
442,398 
441,297 
636,162 
247. 100 
742.207 
7 41 .• P92 __ 

,05 

EVO 
INPUT,CROSSL1,2.1,a2 *F 
CA2,A117X2F'10,5) 

_/:2M H.ac 1975_ RAW.. MEAS. _MA4. ___________ .µ_? 

MP4 21 _ 1657,690 
MM4 22 1532,486 
MP4 23 1532,047 
MP4 24 1367,274 
MM4 .. 25 1176,854 
MP4 26 1176,962 
MP4 27 _1027,766 
MM4 28 856 1 880 
MP4_ .. 29 856,950 
MM4 30 572,490 
MP4 _ 31 571,980 
MP4 J2 447,287 
MM4_J3 322,497 
MP4 34 321,965 
MP4 ___ 35__ 232,774 
MM4 38 1J67,375 
MM4 _ J9 447,44~ c 

442.008 __ 
636,9:39 
246.305. 
442,05_8 
586.081 
246,184 
442,054 
586.764 
246.405 
636.230 
296.565 
441,667 
586.070 
296.525 
440,949 
7410585 
z 4J. 064 

µ "" 



-15-
lNPUT,CROSS,1,\,1,21 *F /2M HBt 1R75 RAW MEAS, KP4 ,05 
(A2,A1,7X2Ft0,5) 

EVO 

KP4 11 1367 1 643 671,9JJ 
KP4 12 1368,420 ~t2.os2 
KP4 1J _ 1007,600 442,39J 
KP4 14 b72,832 441,325 
KP4 . 15 . 447,720 63~ 1 187 
KP4 16 4~7,72J 247,086 
KP4 18 1J68.-010 742,195 
KP4 19 448,092 741,592 

INPUT,CROSS,1,2,1,22 *F' /211 HBC 1975 RAW HEAS, KP4 ,OS 
(A2,Al~ZX2F!0,5) 

KP4 21 1657.692 442,022 
KP4 . 22 ........ 153·2,518 636,935 
~P4 23 1532,046 246,290 
KP.4 ...... 2.4 .... 1367,267 .. 442 .. 058 
KP4 25 1176,875 5Ro,855 
K P 4 .. .. 2 6 .... 11 7 6 , 9 7 2 2 4 6 ,2 1 4 
KP4 27 1027 1 756 442 1 044 
KP4 _28 ... 856,903 586,750 
KP4 29 • 856 1 943 246,400 
KP4 -~0 ~72,48J 636,207 
KP4 31 571,969 296,535 
KP4 . 32 447,274 441,620 
KP4 33 322,523 5~6,095 
KP 4 .. J 4 .... . . J 2 1 • 9 61 29 6 , 4 9 2 
KP4 35 232,782 440,936 
KPA_JB lJ67~409 741.611 
KP4 39 447,476 741,120 

EVO 
QUOTE1Af3C 
TAPE,JNPUJ,o 1'-Cmw 
INPUT1CROSS 1 111.1 1 21*F /2M HBC 1975 RAW MEAS, R~4 ,u5 
( A2IA117X2F.10 ,5) 

fVO 

RM4 11 1367,651 671,970 
RM4 .. L2 ... 1368,410 212,115 
RM 4 1 3 1 0 0 7 • 6 0 3 4 4 2 I 4·0 1 
HM4 14 672,839 441,322 
RM4 15 447,725 636,189 
RM4 16 447,722 247,101 
RM4 18 1368 1 005 742,21J 
RM4 19 448,091 741,596 

INPUT,CROSS,112.1122 wF /2M ~~BC 1975 RAW MEAS, R~14 ,05 
(A2,A117X2F10,5) 

RM4 21 1657,693 442,012 
RM4 22 1532,500 636,940 
RM4 23 1532,155 246,JO~ 
RM4 24 1367,255 442,076 
RM4 25 1170,074 5~6,89~ 
RM4 26 1176,975 246,216 
RM4 .. 27 1027,766 442,052 
RM4 28 856,8RJ 5~6,76~ 
RM4 29 850,925 246,J99 
RM4 JO 072 1 486 636,247 
RH4 31 571,974 296,555 
RM4 32 447,272 441,66~ 
RM4 J3 322,526 586,067 
RM4 34 321,957 296,486 
HM4 35 232,735 440,912 
RM4 38 1367,398 741,614 
RM4 39. 447,45J . 741,144 






