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Abstract; 

Overall map of the GEM magnetic field, radial distribution of the 
GEM magnetic field at Z positions correspond to the muon chamber 
superlayers positions, detailed distribution of the magnetic field in the 
barrel and endcap muon chambers, distribution and integral Bzdl of the 
magnetic field along the muon tracks at the different e angles and axial 
nonsymmetry of the magnetic field are presented. 



The 3-dimensional magnetic analysis of the GEM detector was carried out using the 
OPERA-3d prepocessor program, TOSCA analysis program and OPERA-3d postprocessor 
program on UNIX workstation. 

Bz and Br components of the magnetic field have been calculated for the muon chambers 
placement regions. 

GEM MAGNET SYSTEM. 
GEM magnet system is a large superconducting solenoid assembly with field shaping in 

the forward region. The solenoid assembly is physically 31 m long with 18 m diameter inner bore 
and produces a central field of 0.8 Tesla. It consists of two half-length coil assemblies, each 14234 
mm long, separated by a distance of 1532 mm at the midplane. In the forward direction the 
magnetic field is shaped to improve the muon resolution. This shaping is accomplished by large 
ferromagnetic structures, called Forward Field Shapers (FFS), which are roughly projective to the 
IP, coaxial with the beam axis, and occupy the volume from 10-18 m from the IP in both 
directions. The elevation view of the GEM magnet system is presented in Fig 1. 

GEM MUON SYSIEM. 
GEM muon system is a system of three superlayers, each containing multiple layers of 

detectors placed between the calorimeter and the solenoidal magnet coils. The positions of the 
muon chambers are indicated in Fig.2. 

fEMMODEL 
The procedure of the creating of the FEM model is described in (1). The final FEM-model 

that has been used for the analysis is presented in Fig.3. It consist from the 115710 elements 
(120120 nodes). 

RESJ!LTS. 
The overall map of the GEM magnetic field is presented in Figs.4 Fig.4.1 represent the Bz 

component distribution, Fig.4.2 represent Br component distribution at the RZ plane of the half of 
the GEM sensitive volume (R=0-9000 mm; Z=0-17000 mm).The Forward Field Shapers (FFS) 
introduce a significant radial field component, the gap between the halfs of the coils lead to the 
decreasing of the field in this region, in the region of the last endcap muon chambers the radial 
component of the field change the sign that lead to the decreasing of the muon momentum 
resolution. 

Figs.5 represent the radial distribution of the GEM magnetic field at Z positions 
correspond to the muon chamber superlayers positions (Z=O, -5760, -9950, -11250, -14750 and 
-16250mm). 

Figs.6 represent detailed distribution of the magnetic field in the barrel muon chambers 
and Figs.7 - in the endcap muon chambers. 

The FFS support structure made from regular steel lead to the axial nonuniformity of the 
magnetic field in the endcap region. Figs.8 represent the worse case of the axial nonsymmetry of 
the magnetic field in the endcap region. 

Distribution of the magnetic field along the muon tracks at the different 9 angles (9= 90; 
29.60; 17.01; 9.75 and 9.45 grad) are presented in Figs.9. 

Integrals Bzdl of the magnetic field along the muon tracks at the different 9 angles (9= 
9.75; 30; 60; 90 grad) are presented in Fig.10. 
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UST OF FIGURES: 

Fig.1 The elevation view of the GEM magnet system . 

Fig.2 The positions of the muon chambers. · 

Fig.3 FEM model. 

Fig.4 Overall map of the GEM magnetic field. 
Fig.4.1 Bz component distribution. 
Fig.4.2 Br component distribution. 

Fig.5 Radial distribution of the GEM magnetic field (Z positions correspond to the muon chamber 
superlayers positions). 

Fig.5.1 Z=O; R=0-9000 mm. 
Fig.5.2 Z=-5760 mm; R=0-9000 mm. 
Fig.5.3 Z=-9950 mm; R=1450-9000 mm. 
Fig.5.4 Z=-11250 mm; R=1650-9000 mm. 
Fig.5.5 Z=-14750 mm; R=2250-9000 mm. 
Fig.5.6 Z=-16250 mm; R=2500-9000 mm. 

Fig.6 Detailed distribution of the magnetic field in the barrel muon chambers. 
Fig.6.1 Internal layer: R=3854 mm. 
Fig.6.2 Middle layer: R=6282 mm. 
Fig.6.3 Outer layer: R=8588 mm. 

Fig.7 Detailed distribution of the magnetic field in the endcap muon chambers. 
Fig.7.1 Z=-5760 mm. 
Fig.7.2 Z=-6600 mm. 
Fig.7 .3 Z=-9950 mm. 
Fig.7.4 Z=-11250 mm. 
Fig.7 .5 Z=-14750 mm. 
Fig.7 .6 Z=-16250 mm. 

Fig.8 Axial nonsymmetry of the magnetic field in the endcap region. 
Fig.8.1 overall picture of the local axial nonunifonnity. 
Fig.8.1 axial nonunifonnity for the last muon chamber superlayer. 

Fig.9 Distribution of the magnetic field along the muon tracks at the different 0 angles. 
Fig.9.1 0= 90 grad. 
Fig.9.2 0= 29.60 grad 
Fig.9.3 0= 17.01 grad 
Fig.9.4 0= 9.75 grad 
Fig.9.5 0= 9.45 grad 

Fig.10 Distribution and integral Bzdl of the magnetic field along the muon tracks at the different 0 
angles. 



Fig.1 



..., .. 
IJQ 
0 

~ 

' °' 

~..!'! 

~m. ~~~ ~- , .. 
lllFNlkf ---
tllk•t.J. --

I 
' I 

I 
R•l.581 ... 

R=6.lll m II• 

R~J.154 m 

• 113.71 

.. . ..... 

GEM DETECTOR PARAMETERS 
BASELINE 2 

15.11 .. 

14.25 .. 

I.,,,,_,, ___ _,, -'.(-tc-C-' ,? '·.'_I OJ 7,_7_,__,,_.._ ,, 7, .cL_.11 .) ,,,; it c• ,, <.i __ •• • , ..__,_J ,, •. ·I I_,),,._.,,, __ ,,,.,_,,,,,, i/ 

/ I IUIULMllOlfCIWoll- / 
i ,2 'l cc (' ,; ,. / / 

I ...- ,,. ,,. 

I / 

/ / •· 
// 

/,.-

// 

/ II 11 / 

/ 

/ / 

/ / 

/ 

/ 

D<OCAPMOOH 
OIAM•U9-....._ 

_ _2.5,_m __ _ 

r·I~_ .. 

·~;;~,~ / '/ ~' 
,.,.., .... ,,- .... ~~ .. 

,.. ·'':·/", ~./ ·~, 
/ ,:-/,~· :·-:--. ~',~: 

//_,, / / .·,, ,. 
'//-· /// 
/'//•,.?_·<. 
//'.///.//,.. 

~;~, ·• , :-:~: /_;· .· 
·//,. //. , ,- /, / ,' 

~,.. :,.//,< 
/ :'/; <::~·>. 
/,. /,·', :,,-- ... 

--~~{ i·:~: ';;_~ 
, / ··/ / / 

·/'.>/// 
///'.<· , / ,.' / / / 

- - -- . • ,·/'·,t/-
1 I //~---·, 

/ _. '( I ~ ~ '/' ·;'./, 

--J~ ··--· ;'i;";:,; -·1"1 __ .,, ... ,_ .. 
---- - - - -~·/ '7, . ' -· __ . ...-. _,,. 

I -----n- -----·----------

' !M.ill"g,; "'- ------ - ) 
Bl SI 
f! :j ,.; . --Bl 

SI 

1-1- - - - -- - - - I I ' -

- .J- O -- I 0 t ... ' ' '•<','·\..~ "~,J~;,,"~' I 'l, ~' ' 

'' ' ·-:.. ·N: '· IORWA•D "' l l - I I ,. ~~' ~tiS'~:\. llFJ.D ' ,, '' - • ' • • ,, ., ' ' .... - '. l • "' • ' ' 'i'-: ,, -·· ''-: .'' ' 
uo • .. ,11.D '"" H\ ' _,'' "', ~,{ -.L; -I 'L' ' -

19.6fl
0 

11.11' 

11.01' 

11.0' 

9.75
1 

t.431 

B .. 
" "' 

~~; ,'it ( 1 '. 11 · tqtn1. I • u. 
tunt.a 2.00 m_ 

'T1 
~· aq 
N 

2.10 11!----i 
5 • .,_ • .._ __ _ 

I------ 1.5, • 
,, l 

UOm 

... 

11 ,, ,, 0111£1 tlJMr 
srATIOH 

a: 

~ 

B: 
::ii e 



i - \ x.7 

Fig.3 



a.pie 
27/Jul/93 15:51 :21 Page 92 : hist comp=bz 

1.0 

B [Tesla) 

'T1 ..... 
(IQ 

il>o 
;.... 

0.8 

Component: BZ 
Maximum= 1.13917, Minimum= 0.0540516 
Integral= 93092056.0 

1.0 

B [Tesla) 

0.8 

0.6 

VF/OPERA-3d 
(Posl-processor) 

Timofeev S. 

f:li'.AI IJP.11!'{."fOR PARAMF.rF.ns 
ftASltl.INR 1 



a.pie 
27/Jul/93 15:51 :06 Page 91 : hist 

0.4 

B (Tesla) 

>rj .... 
CJ<I 

t 

0.2 

0.0 

-0.2 

~\~~' 
-0.4 

Component: Br 
Maximum = 0.52234, Minimum = -0.4696 
Integral = -3606425.0 

0.4 

0.2 

0.0 

-0.2 

-0.4 

B [Tesla] 

Timofeev S. 

t:F..r.1 llK'l'FClUR rAllAt.IE'll!:RS 
DASKIJNH 2 

VF/OPERA-3d 
(Post-processor) 



zO.ptc 
27/Jull93 15:05:12 Page 41 : plot comp=bz 

1.0, 

Bz 
0.8 ······ - ...... -··· 

-·•v ·-.. 
··~·~. 

·-~. 

B [Tesla] 
--, 

' '\ 
0.6 

\ 

0.4 

0.21 

Br 
o.o~·-··-··-··.J_··-··-··-··L·-··-··-l-··-··-··-1··-·-··-··J 

-0.2 

-0.4 

0.0 1800.0 3600.0 5400.0 7200.0 9000.0 

R[mm] 

'T1 ... 
<!'I 
"' 

VF/OPERA-3d 
(Post-processor) 

;..... 

Z=Omm 

., ... 

Timofeev S. 

GEM DBTICTOR PAIAP.ll'l'B:RS 
DASl!f.INK :l 



z5760.pic 
27/Jul/9315~7:08 Page 44 :plo1comp=bz 

1.or Timofeev S. 

Bz 
-~······-· - ···- q., •• 

o.s: 

B [Tesla] 

0.61 

0-4: 

0.21 

o.ol - - _ Br - - - ... 

·0.2 

-0.4 

0.0 1800.0 3600.0 

R[mm] 

'"r1 .... 
q<l 

!:'.; 

... - ¥•·- -··~ --·-

5400.0 7200.0 9000.0 

VF/OPERA·3d 
(Post-processor) 

Z=·5760mm 

GIM onscma PA.RAMrrHIS 
RASlllN& J 

I ~-~~~=2=£ -£...: :_ : -: .:, ~ ·, :J 

I 
,, J.t II 
/ - ., 

I :;,.' --., -_:::~f-, 1 ,,._ II ,.,,...~· ----. .:-!!..:. ~~~~~jl~· 
' . " -· ..- 110·;· .. -- ~ :>;~~,~~~,. 
(., ; ':; : ~c ~---'~ '.': . --- --- ----



z9950.pic , 
27/Jut/93 15:14:58 \ Page 53: plot comp=bz 

\ 

1.0 
\ 
\ 
\ 

0.8 \ 
'··- ···- ···-- ··~-~ 

B (Tesla) 

0.6 

J\ 
' 

\ 

0.21- ' Br 
\ 

'• 
., 

I ' o.o, 

·0.2 

·0.4 

1450.0 2960.0 

'Tl ... 
qq 
~ 

,,_ -··· -···-
Bz ··- -·- -·- -·- ....... ......... ·-·-

... - -

4470.0 5980.0 7490.0 9000.0 

R[mm) 

VF/OPERA-3d 
(Posl-pl'OCllSllOJ) 

Timofeev S. 

Z=-9950 mm 

Gl!M DRTlcnlR PARAltrflRS 
IASltl.INB J 

I::::~-~~~~~ .. ·-· . ---~·.= 
I ' ....... '"" ·~ ' . 

I' . <' 
1 (7 uuvo.,1n11•7•:>;, 

I ·1 ·1 . ::-' / . 
:;,,- .- -· I, · . -: . 1H - m-.u;••"-. . s;;:n · · ' ~ t.. .,, ·-···. ---· ·-. --··-



z11250.otc 
27/Jut/93 15:18:30 Page 62: plot 

1.01 

0.81 
Bz 

B (Tesla] -·-· -·- -·· ···- ·-· -·- ·-· ··-· ··-·· ·-· -·-· 
0.6b· ,, 

0.4 

'· 

0.21 ' 
'· Br 

'• 
• .. 

' 

..... - ·-·· .. -- -·-­__ . -·-· 

Z=-11250mm 

"· 0.011--...1....__:.::__,-L.: ... :---:--_L __ _i __ __J 
... 

·0.2 

·0.4 

1650.0 3120.0 4590.0 6060.0 7530.0 9000.0 

R[mm] 

"" .... 
~ VF/OPERA-3d 
U1 
ii:. 

(Post·prot&SSOf) 

Timofeev S. 

1:1E~t PKTIC'MR PA.IAMETUS 
IASllJH& 2 

I I I ~. ~~-;!=;.-:. _: •. : __ :: .! ·. : . : i_ · 1 :. 
I.: .->' '1 

i ...... ,. ."' • I 

I[_,, "'"/ II .... :! II 
I: ,"'II- - - ·ii; ::- - ·-~~' 1 li l 
' , • ': - -_ • aH . : · • ~ 'Et'~ kL L .... t . <' 



z14750.plc 
27/Jul/93 15:29:35 

1.0 

0.8. 

B [Tesla) 

0.6, 

0.41-

---

0.2~ 
o.ol 

-0.2~ 

-0.4 

2250.0 

'Tl ... 
qq 

U1 

"' 

Page 71 : plot 

... -· ....... ........ ........ 

'· 
'· 

,_ 
._ 

3600.0 

.. ...-
Bz __ .. -·- -·- ·-·· ... - -·- ·-·- --

~...... . .. -.. ._... . ...... 

·--

Br -- -
.. - ·- ., 

., 
., 

' 
4950.0 6300.0 7650.0 9000.0 

Rimm) 

VF/OPERA-3d 
{POSli)fOC9SSor) 

Z=-14750mm Timofeev S. 

UBI PKnCl'OR PA.RAMETIRS 
IA.Sii.iNK 1 

I ~-i-~-~~= 
,,,· .., 

I ,' ..... _,,..,,. ..... --
1 ~ ....... 

I I ... />/ _,,,,_ 

1 6,, .... "" ...... ,._ -;-:; ;•·· 11 _ _ 1rn 

I
: /,,,

1
-
1
-- _. __ Jan·_-____ ~' 

I _;·~ . .-- _1-1-~~------ ,. ·:'" 
. -_ --~~ ... 11·: :-·:-.--·-·;·· x ~~~~~l~:-1 _ :..:-:-- .-- :-.:~ Er-.s.~ ~·;!I-~·· """ . - ' . ~ -~-- ~ 

.. -· -- - . ---· ·--- . -- ·--



z16250.pic 
27/Jul/93 15:32:30 

1.01 

0.8 

B [Tesla] 

0.61 

0.4 

0.21 

' 

Page 79 : plot comp=bz 

Bz .---------------
// -, 

.. •·•· 

I 

0.01-----~----~-----~----~----~ 

.~ .. , ·~ - Br 
-0.2 

-0.4 

Z=-16250mm 

2500.0 3800.0 5100.0 6400.0 7700.0 9000.0 

"r'.I .... qq 
!"' 
0\ 

R[mm] 

VF/OPERA-3d 
{Post-processor) 

Timofeev S. 

Oltf.I DRTICTOR PARAMli:'lltRS 
IASIUJNB 2 

.--- : ::.: : ~ 1
1!1 : ~ Ii --·· 0 ::_~J 

I , • ._ •· 11 I' ~ ./·· 
Ii,... .<~,<·;./ _,,,.. 

I
.: ............ 1~•:>:' , I~ .. . I 
; /:·~:~-~:.111,~~~~ 'tJL-; -~ : : . __ '"~..;;~-~----·--·- -· . -'"~' ·'·" I --·. - - . 'er- '"' •.h ' ---· --· -·- :'.\~ ':~~~·· ~ -· ------



r3B54.pic 
27/Jul/93 11 :54:01 

1.01 

Page 35 : plot comp=bz 

Bz 
-······--·······-----· ...... -·· -··· .. _. o.a"····· - - ····- -· 

0.6 

B [Tesla] 

0.4 

0.2. 

o.ot·· _ 1 ... ••• 1 Br - .l 

·0.2 

·0.4 

Zcoord 0.0 -1600.0 -3200.0 -4800.0 

'r1 ... 
~ 
Cf\ 
;.... 

...... .. Component: BZ, ln1Bgral = 6544.27 

_Component BX, Integral = 73.6799 

... ... I- .... ... -- I 

-6400.0 -8000.0 

VF/OPERA-3d 
(Post11roc:essor) 

Barrel 
R=3854mm 

Timofeev S. 

GP.f.I DITICl'OR PARAf.UM'RR9 
DASllJNI J 

\ 1!! : : :. : •. : : :. : :=-1~·:=-~ 

utl ___ "!'r,..c.. t . ii 
~ I .5 J ii __ 

~ - .- . . . ·-1 I 
II .- s -!!- .. ~"~'i:f ·;I 

I ,,,,,.,,.,,,.,. _.. - gJ::- - ~~ s&r~,' ~~. ' . 
L::.:.::::,.~~,--- . --· ----



r6282.olc 
27/Jut/93 11:51:51 

1.01 

Page 32 : plol comp=bz 

Bz 

o.81::_ -·- ·-- --· 
·-·- -··· •..... ...... - -··- --.......... 

....... 

0.61 

B [Tesla] 

0.4' 

0.2 

Br 
0.0 ... ·-

-0.2 

-0.4 

Z coord 0.0 -2800.0 -5600.0 -8400.0 
.. Component BZ, lnlegral = 10775.9 

-· Componenl: BX, lnlegral = -418.951 

'T1 .... 
qq 
°' N 

-~. --- ·-, 
'·- ,, ,_ 

--

'•" 

Barrel 
R=6282mm 

-11200.0 -14000.0 

VF/OPERA-3d 
IPost·processor) 

Timofeev S. 

i11r.~t nli:tlcmR rARAPtll!TWR9 
ftASltlJNI :l 

I e; __ ' I I I ..... I - I ... . ; • _,,,,,._-i I 

I ! ·=- . :11· I I .- -- .. 

, , ....... ,.,,,. - : ;.:· 1..-~ / - ....... 

I
i .,_.f'; :-- I~ . /;;:.· . .•. . . 
I . ,-/· • , •. • ' I I i'"';;.sc•.Jlu" < ;iJL : ._,,~;•· , 

- -· . - - - ---- - ~ '&r-~l: ~~'! 
. --· .. 



r8588.plc 
27/Jul/93 11 :46:56 

1.01 

0.8. 

0.6 
/ 

Page 29 : plol comp=bz 

Bz 
;-~· ~-·· -·-·· ·- -·-· ··~-_, 

/ 
I 

i 
I 

B [Tesla] 

0.4 

0.2 

I 

0.0 ··-

-0.2 

-0.4 

X coord 8588.0 8588.0 8588.0 
Y coord 0.0 0.0 0.0 
Z coord 0.0 -3200.0 -6400.0 

.. Componenl: Bl, Integral= 12269.7 

.. Componenl: BX, lnlegral • -1360.03 

'11 ... 
qq 
e; 

--- ~-~. 

8588.0 
0.0 

-9600.0 

·~~~. 

.. 

·--

.. 
Br 

·-, .. , 
"\ 

'· ., 

'·· 

8588.0 
0.0 

-12800.0 

\ 
\ 
' 
\ 

' .. 

\ 
\ 

/ 

Barrel 
R=8588mm 

8588.0 
0.0 

-16000.0 

VF/OPERA-3d 
(Post-processor) 

Timofeev S. 

1'.IAI Dlm!CTOI PARAMtm!RS 
IASIU.INK 1 

I!!. : .: :. :. : " : : • ... ::::e-:! J 

I i - /.::/II 
I .=-:a''·" 

I; /;,- _,.,. 

I L ........... ~ ...... ;:·. : :: ,, . . .. ' ij~ 
I .,. Jt_. .. . . .~ · I I 
' /. :;:::. . _.. _. _.. - . i i t //",. ___ .. i-i-- -.:--···. ·.· 

L
. ,,,,..._._.-.Jl.a::·::···- ·~ "'"lcJ: ·;i:.l -[]·.· 

~-~--::.::.-..:.c--..:.":"!.· ~ ar.:~~ ~~;. ; 
": ... .::..:::.·. --- . 



z5760.pic 
27/Jul/93 10:23:50 

1. 

0.81 

0.6 

B (Tesla] 

0.4 

0.21 

Page 6 : plot 

Bz 
•···----···················----·····················----······ 

Br 
0.0~""-- ... 

-0.2 

-0.4 

1167.0 1538.6 1910.2 2281.8 2653.4 3025.0 

R[mm] 

"'1 .... 
~ VF/OPERA-3d 

(Post-processor) 
..... 

Endcap 
Z=-5760mm 

Timofeev S. 

URt.I DRRCTOR PAAAPitnHRS 
IASJll.INI J 



26600.pjc 
27/Jul/93 10:26:00 

1.01 

0.81 

0.61 

B [Tesla) 

0.4, 

0.21 

Page 9 : plot comp=bz 

Bz 

Br 
0.01... ... ... ••· I ... , ... ,.. ml ~·· •·• ·•· ·I· - - - 1- - - - I 

-0.2 

-0.4 

1134.0 1174.6 1215.2 1255.8 1296.4 1337.0 

R[mm) 

"11 ... 
qq 
~ VF/OPERA-3d 

(Posli>rocessor) 

End cap 
Z=-6600mm 

Timofeev S. 

GF.M nmcroa PAllAMl'l'P.RS 
IASltlJNI J 

; .. :_:!! . 
1

1!! I . ; . ...: : ~~ I I • J 

I
i- ;;;:;;: :::! 

. I " . ·1·• 
I

; ~ _,,_. 
. ~---_,-

IL -----(""'"'"7"''·····11 .~-I ij 

L
! ,,:: '..-:;;:~~u •• ~~;11J1 .. :; 1 
,•-•• .- . - . . "'"'' '' I -·· - ~ ~1t·"'"J ,,~~· 

- . --- . -·· ~:-..i''. -~~ :! 



z9950.pic 
27/Jul/93 10:28:25 

1.01 

0.8 

0.6: 

B [Tesla] 

0.4 

0.2 

Page 12 : plo1 comp=bz 

Bz 
···- ··- ..... . 

Br 

,L___JL__::.__=i_:::_;::_~~-~-...-J.-~ .... ~ o~ 

-0.2 

-0.4 

3044.0 3480.4 3916.8 4353.2 4789.6 5226.0 

R[mm] 

"11 ..... 
q<I 

t;! VF/OPERA-3d 
(Posl-processor) 

Endcap 
Z=-9950 mm 

Timofeev S. 

ru~r.t bltRCTOR PAllAP.tln'IR9 
RA.SIU.IHI 2 

I ~L~ -~- • I ~· ••• :".':-·:::··~~ J 

I!==-: ........... --_,,··11 
\ l .... ,, '41""1'1'':.;.:; ;<,. , JR -~ ! ! I' 
I·~ . .;:.. ... 1 .. 1 ---~--· ·· llJ .:- ·- _- !l_ -- ,-----1 
r ,,,;-:· .-' _,-_c!!C • .. "'~"t '''·.i: 
I ,.,,.;.· .-· _,. .I.JI·:.---- :..&r-~~: ~~-" ~ 
L~:.:.:.~~~_!:-~-~-· -· --· --. -



zl 1250.pic 
2 71 Jul/93 1 o :30 :55 Page 15: plolcomp=bz 

1.01 

0.81 

Bz 
-·- ·-· ···- -.... ·- ······ -· ·-··· .. ········--············· 

o.sL-- -·· 

B (Tesla] 

0.4 

Br 
0.2 

0.01~-----'--------'------L------'------' 

-0.2 

-0.4 

1933.0 2234.8 2536.6 2838.4 3140.2 3442.0 

R(mm] 

>r1 ... 
q<l 

~ 
VF/OPERA-3d 

(Po1l-processor) 

End cap 
Z=-11250mm 

Timofeev S. 

UP:M lll'RCl'flR PARAMETRRS 
llASIQJNI :I 

I c; =~= :: .. := ! .. ~-==:td_-i J 

I 
i .. - . 

. i -1 
\ l. ..... , ....... , .... ::-: ;::::.-,,/ -l ~~ 

. ,,.-"'.,. ----- ."'· .· I ~,...,.. 

I ., It .. i _.-:::'/ ... ~ . .,. ·"' .,.. -. . . . . .. .- i i . 
\, _-;"/' .-"' __ 11· _____ .... _ .. , -. 

L 
. ./,,;.;'~:;;,:.: ;Jl .. >." :- ··~ Er-~\ ~;:! 0 
·-·---·--· 



z14750.pic 
27/Jul/93 10:40:05 

1.0. 

0.8 

0.61 

B [Tesla] 

0.4 

0.21 

Page 18: plol comp=bz 

Dz 
-···· ... - -·· -····· -··· -·· -··· -·· 

.. --· ··-

End cap 
Z=-14750mm 

···- -··-

O.O•t-~~~~~~~~~~~~~~~~~~~~~~~~~~ 

't1 ... 
~ 
:--'I 
U1 

·0.2 

·0.4 

4512.0 

Br 

5285.4 6058.8 

R[mm] 

6832.2 7605.6 8379.0 

VF/OPERA-3d 
(Posl-processOf) 

Timofeev S. 

UP.M hnt:cma PARA~tl'TltR8 
llASlfJNlt I 



z16250.pic 
27/Jull93 10:42:58 

1.01 

0.81 

0.6 

B (Tesla) 

0.4; 

0.2 

/ 

Page 21 : plot comp=bz 

...... .... 
_.,,... ···- --· .--

Bz 
--· .-~ •••- -·· -···- ·-· -••P ···- _... .. -··~ ··- -

,l-__l_~_l_~__j_~_i___--' o.o 

-···--····--· 
-0.2 Br 

-0.4 

Endcap 
Z=-16250mm 

Timofeev S. 

GUt DETICl'OI. PARAME11Ut9 
IAHIJNI ! 

I Vl : : : I : ••• : : • I _: : l~J 

I. I -11· ~---- ..... :::-· . ~ ,·'.·· 
I! _,./" ,,.,_ 

'.r ............. 1:11;:::: :.:-- 11 ____ .... -1 
II -<,:<-·11 , , 'J.t !! ' ,,,,,.,,;·" ------· .. _.---•!-.• r-,;-· . _. . .---·-I-!..: , .. --- -·• ,._ _ .· 

L 
-~::.:::::,:;;~'-'">aJc:--·-- '~~J;~--,: ~· ~;., ...... - ---~ ~''" . 
·-··--·-·- --~·- .-·· v 

2792.0 3227.B 3663.6 4099.4 4535.2 4971.0 

Rimm) 
..., .... 
~ 
"' VF/OPERA-3d 

(Posl-processor} 



a.pie 
29/Jul/93 10:06:1 B Page 7: hist 

0.6 

I 

'"I B[Tesla) 

'"'1 .... er 
CX> 
;... 

0.5 

I 

0.45 

0.4 

0.35 

·l:zsoo 

ZflllllJ] 
Component: BZ 
Maximum = 0.60026, Minimum = 0.32223 
Integral = 26961144.0 

Timofeev S. 

0.6 

I 
0.55 

~ BfT .. 1.1 
0.5 

I 
0.45 

0.4 

0.35 

90 

VF/OPERA-3d 
(Post-processor) 



axial.pie 
29/Jul/93 10:13:29 Page 18 : plot 

0.4 

B[Tesla] 

0.31 

0.2; 

D.21 

0.1 

0.1 -90 
90 <p [grad] 

"T1 .... 
<IQ 
~ VF/OPERA-3d 

(Poat-processor) 

R=4971mm 
Z=-16250 mm 

Timofeev S. 

. 



thet90.plc 
29/Jul/93 17:46:19 Page 53: plot comp=bz 

0=90 

1. 

1.01 

B[Tesla] Bz 
0.81'"'" .......... .. ··--- .............. - ....... ___ , ____ -·· 

-- ~-. --. ...... 
0.61 " ' 
0. 

0. 

Br 
o.ot·-.. _ .. _ .. _J_ .. _ .. _ .. _ .. -1.,,_ .. _,,_ .. ...L .. _ .. _ .. _ .. ..L .. _ .. _,,_ .. J 

-0.2 

·0.4 

x coord 0.0 1800.0 3600.0 
Y coord 0.0 0.0 0.0 
Z coord 0.0 0.0 0.0 

...... .. Component: BZ, htegral = 6965.35 

.... ... Component: BX, Integral= 7.44654E·05 

"'1 ... 
qq 
"' ;.... 

5400.0 
0.0 
0.0 

7200.0 
0.0 
0.0 

9000.0 
0.0 
0.0 

VF/OPERA-3d 
(Posl·processor) 

Timofeev S. 

GRM IHttl'.LTflR PAAAMETIRS 
RASRl.INK 2 

8=90 I Ct-"' • • .!,_.: : I -~_:wt I t~.t J 
I . •• 

' i ,,. ,,. ,, -- ~I ' --...... -~:; ~>-_' .. ~; ; - I~ t - i 1 ~ij 
11. --_ -_ ~ u~J :.~,-~'.: 1-'i i[J·.· -

:-.>· ,.- -I 11.:- - ~ ~~~~,-~~.' 
~-;;;:;.~:~~~~-=--- --- --. 



thet29.plc 
29/Jul/93 17:51 :21 Page 56 : plot 

1.2 

1.0; 

B[Tesla] Bz 
o.-·.. .. .. .... - .... - -· 

0.61 

0.41 

0.2 

o.o,····· I =""" I ·= 

-0.2 

-0.4 

X coord 0.0 1931.4 3862.B 
Y coord 0.0 0.0 0.0 
Z coord 0.0 ·3400.0 -6800.0 

........ Component: BX, Integral= -1777.85 
... Component: BZ, Integral = 13669.9 

'T1 .... 
qq 
"' i-> 

9=29.60 

·- ., 

' 
\ 

\ 

' 
'· 

I I I . ...._ ...... 

5794.2 
0.0 

·10200.0 

. ,, 
.,, 

'-, Br 
'-. 

·· ...... 

7725.6 
0.0 

-13600.0 

.......... ,,..·· 

, 
/~· 

9657.0 
0.0 

-17000.0 

VF/OPERA-3d 
(Post-processor) 

Timofeev S. 

II 
~--

. .;.::~:.: ~~.=~=---. ---. ---. ---·· 



thot17.plc 
30/Jul/93 09:15:16 

1.2 

1.0I 

B[Tesla] 

Pago 59 : plot 

o.e:• ...... ···- -· ... -

0.61 

0.41 

0.21 

Bz 

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

'·, .,_ ,_ 

Br 
·- ...... --

001··-·· . .• --. - ... ·' ..... 

"1 ... 
~ 
\D 
(,, 

-0.2 

-0.4 

X coord 0.0 1040.0 2080.0 
Y coord 0.0 0.0 0.0 
Z coord 0.0 -3400.0 -6800.0 

...... .. Component: BZ, Integral = 12295.6 
... Component: BX, Integral = 64.1268 

3120.0 
0.0 

-10200.0 

-,, 
'-. 

' 

., 

' 

4160.0 
0.0 

-13600.0 

·,, 

---

--

--. 

5200.0 
0.0 

-17000.0 

VF/OPERA-3d 
(Poat-processor) 

0=17.01 TimofeevS. 

CIM DRDClllR PA.RAf.frrRRS 
IASllJNI 2 

-- ':, 
_,,.'_,-·--· 

.- -.,. 
_,,.,, 0=17.01 



thet9.pic 
Page 62 : plot comp=bz 30/Jul/93 09:19:50 

1.21 

1.01 

B[Tesla] -­.--~··-•······ ... _ -··· ···- ···- ··-0.8 

0. 

0.41 

0.2. 

0.01"-" ... --

·0.2 

·0.4 

X coord 0.0 584.2 1168.4 
Y coord 0.0 o.o o.o 
Z coord 0.0 ·3400.0 -6800.0 

........ Component: BZ, Integral= 11691.7 
... Component: BX, Integral= 1548.72 

'Tl .... qq 
\D 
;.,. 

Dz 
/ '\ 

/ \ 

.. 

\ 

I 

\ 

" 
I 

\ 

' Br / 

·' 

1752.6 
0.0 

·10200.0 

--- "'· 

'· 
" 

" " ' 
'· 

2336.B 
0.0 

-13600.0 

\ 
\, 

' 

9=9.75 

., / 

\ 

\ 

\ 

\ 

2921.0 
0.0 

·17000.0 

VF/OPERA-3d 
(Post-processor) 

Timofeev S. 

GDf Dltl'l!LTIJR PAltAMITl:RS 
BASBIJNE :I 

;___ : : : I I!' I . i • ..! ... :. : I : I I~ ~ I i - ;;::;; 

. ! .... ._ /< 
I ' -=-=-J'<>" ,, . .····· 
, I ""'" • ,·;.- _.,, 

. ,,.>'v ... - • .- . r; .! 
L.a-/ - _./- ?' -+ 

-··· - "'~' 

9=9.75 



a.pie 
3d!Jul/93 09:22:24 Page 65 : plot comp=bz 

1.2 

1.0i 

B[Tesla] 

o.8r··· ···- -··· ·- ··- .-- ... -

0.61 

0.41 

0. 

........ ,,/ .--

Bz 
/' 

I \ 
,,' I 

/ I 

\ 
\\ 
I . 
'I 
'I 

i ' ' ..... 

\ 

Br . 
I 

0=9.45 

.,, ., 
°' ••. 

' " ., ' - \ .. \ ., 

,, ' 

o.ol··-·· ,, , '· .... ..... .,.. \ '·"'· 

·0.2 

·0.4 

X coord 0.0 540.0 1080.0 
Y coord 0.0 0.0 0.0 
Z coord 0.0 -3400.0 -6800.0 

...... .. Component: BZ, Integral = 11733.8 

... Component: BX, Integral= 1858.14 

'Tl .... 
q<I 

"' "' 

1620.0 
0.0 

-10200.0 

2160.0 
0.0 

-13600.0 

\ 

\ 

2700.0 
0.0 

-17000.0 

VF/OPERA-3d 
(Poat·processor) 

Timofeev S. 

Out nirncma PAltAMlrlWRS 
IASllJHI 2 . 

I c; : .. : .. :: ::. ! ... :. :: I = :_ ~ ': -~ J 

I·: .<":;;.·1··1 . • .. ~-~ jj - - - I I. . // .-
1 .... .>. - . - - a.;.· -- ..,.....,,.,..... ___ --=-
· /~:-~.-

8=9.45 



'T1 qq· 
...... 
0 

a.pie 
30/Jul/93 16:18:40 

1. 

1.1 

Page 98 : plot 

,,,., .... 
/ ' B[Tesla] 1 ·0 

0.9 

0 .. 

0.6 

0.5 

0.4 

0.3i 

0.21 

0.1 

~ ..... / \ 

..... ~ --· -~ _,,,.or..:· .. =. .. ~.=·:~'":.'.:·'.:~ •. =.:,:· .. ,:.·,."·'"' ·:~" .::_. ::..,~ \ :.~~- ~:'.: :::.~: = .. ~- ·: .. ::. 
.. 

' \ 
' ........ 

' '· .,_ 
'\. 

0=60 

··-~. ... 
'• 0=90 

'· . .. . 
'· 

' 0=30 

,, 
'\. 

\ 

' 
\, 

'. .... , 

'•. 0=9.75 

0.01~----~----~----~----~----~ 

distance along track 

0=9.75 __ Component: BZ, Integral = 11594.6 
0=30 ... ... Component: BZ, Integral = 13077.6 

0=60 ....... Component: Bl, Integral= 8159.36 
0=90 ........... Component: BZ, Integral = 6725.28 VF/OPERA-3d 

(Post-processor) 

Timofeev S. 


