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1 Scope

The interconnection of the 91 Scintillator Modules and its 181 PMT’s of the ACS with the

corresponding 91 FEE’s requires to define

e which Scintillator module is placed in which position of the ACS

¢ which PMT is connected to which FEE and

* the orientation of the connector panel of the PMT in order to enable easy accessibility and
shortest cable length.

This document has been established on the basis of MPE considerations and MPE docoment
Ref. /11/.

The numbering used in this document is according to Ref. /16/.

2 Reference documents

Ref. No. Doc. ID

Document Title

Contractual -Applicable Documents

10/

Other

11/
/16/
/19/
125/
27

DA-ACS-PS-001

Reference Documents

FMPMT-Zuordnung-0
TN-ACS-1200DS/20
LI-ACS-0000DS/05
TN-ACS-3200DJO/02
TN-ACS-3200DJO/04

3 List of Abbreviations

See Ref. /19/

TN-1200_23_07.doc

Product Assurance & Safety Requirements

50399 MPE - Document
Numbering Scheme for ACS
List of Acronyms and Abbreviations
STM Detector S/S Design Description
FM Detector S/S Design Description

22.06.2001
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4 Intercomnection of Scintillator Modules with FEE’s

4.1 General

The interconnection of the Scintillator Modules and it's PMT’s with the corresponding FEE is

defined by tables that contain for each segment of the UVS and the LVS
the position of the scintillator module according to Ref/16/
the BGO serial number

the PMT logical number according to Ref /16/

the PMT serial number

the FEE physical location according to Ref /16/

the FEE serial number (this will be introduced after integration of the ACS)
the veto channel number

the corresponding cable length PMT - FEE

For better understanding of the physical arrangement of the units the tables are supported by
sketches that show the position of the FEE’s and PMT’s on the segments and the location
number according to Ref. /16/.
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4.2 Interconnection tables

General AC-VCU-Conn. | AC-Seg-Conn, | [SB-VCU-Conn. | ISB-Seg.-Conn.

UCR _main/red. PO7/PO8 P01/P02 P9/P10 P11/P12

FEE-Pos | FEE Ser. No.| FEE | Cab.L.| PMT/BGO | PMT-No.

Position BGO-No.

250 UCR 1-12 273380
400 UCR1-2-1 272834

UCR1-1 | UcR-1#7 |]
UCR1-2 | UCR-1#5

250 UCR 1-2-2 273459
400 UCR 1-3-1 273547

UCR1-2 UCR-1#5
UCR 1-3 UCR-1#8

250 UCR 1-3-2 273254
400 UCR 1-4-1 273096

UCR 13 UCR-1#8
UCR 14 UCR-1#6

250 UCR 14-2 273515
400 UCR 1-5-1 273427

UCR 1-4 UCR-1#6
UCR 1-5 UCR-1#2

250 UCR 1-5-2 273644
400 UCR 1-6-1 273568

UCR 1-5 UCR-1#2
UCR 1-6 UCR-1#1

L= R R B Rl E B ) e

400 UCR 1-1-1 273232
250 UCR 1-6-2 273209

UCR 1-1 UCR-1#7
UCR 1-6 UCR-1#1

250 UCR 2-1-2 273445
400 UCR 2-2-1 273442

UCR2-1 | UCR-1#14
UCR2-2 | UCR-1#17

400 UCR 2-3-1 272776

UCR 2-2 | UCR-1#17
UCR2-3 | UCR-1#13

7
7
8 250 UCR 2-2-2 273429
8
9

250 UCR 2-3-2 117219
9 400 UCR 24-1 273061

UCR 24 | UCR-1#15

10 | 250 UCR 2-4-2 273555
10 | 400 UCR 2-5-1 272758

UCR 23 | UCR-1#13 l

UCR 2-4 | UCR-1#15
UCR 2-5 UCR-1#9

11 250 UCR2-5-2 272706
11 | 400 UCR 2-6-1 272692

UCR 2-5 UCR-1#9
UCR 2-6 | UCR-1#11

12 | 400 UCR 2-1-1 273135
12 | 250 UCR 2-6-2 273294

UCR 2-1 | UCR-1#14
UCR 2-6 | UCR-1#11

13 250 UCR 3-1-2 273430
13 500 UCR 3-2-1 273441

UCR 3-1 | UCR-1#10
UCR 3-2 | UCR-1#18

14 [ 250 UCR 3-2-2 273533
14 | 500 UCR 3-3-1 273440

UCR3-2 | UCR-1#18
UCR 3-3 UCR-1#4

15 1 250 UCR 3-3-2 151248
15 | 500 UCR 3-4-1 272871

UCR 3-3 UCR-1#4
UCR 3-4 | UCR-1#16

16 | 250 UCR 3-4-2 272679
16 | 500 UCR 3-5-1 273046

UCR 34 | UCR-1#16
UCR 3-5 | UCR-1#12

17 ] 250 UCR 3-5-2 272856
17 | 500 UCR 3-6-1 273066

UCR 3-5 | UCR-1#12
UCR 3-6 | UCR-1#3

42.1 UCR
UCR 1-1 11
UCR 1-1 11
UCR 1-2 12
UCR 1-2 12
UCR 1-3 13
UCR 1-3 13
UCR 1-4 14
UCR 1-4 14
UCR 1-5 29
UCR 1-5 29
UCR 1-6 57
UCR 1-6 57
UCR 2-1 17
UCR 2-1 17
UCR 2-2 18
UCR 2-2 18
UCR 2-3 78
UCR 2-3 78
UCR 2-4 20
UCR 2-4 20
UCR 2-5 21
UCR 2-5 21
UCR 2-6 22
UCR 2-6 22
UCR 3-1 23
UCR 3-1 23
UCR 3-2 24
UCR 3-2 24
UCR 3-3 25
UCR 3-3 25
UCR 34 26
UCR 3-4 26
UCR 3-5 31
UCR 3-5 31
UCR 3-6 28
UCR 3-6 28

18 | 500 UCR 3-1-1 273460
18 { 250 UCR 3-6-2 273434

UCR 3-1 | UCR-1#10
UCR 3-6 | UCR-1#3

Table 4.2.1.1: Interconnection of Scintillator Modules with FEE’s in UCR

4.2.2 LCR

TN-1200_23_07.doc
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General AC-VCU-Conn. | AC-Seg-Conn. | ISB-VCU-Conn. | ISB-Seg.-Conn,
LCR main/red. PO7/P08 PO1/P02 P11/P12 P13/P14

FEE-Pos | FEE Ser. No. | FEE | Cab.L. | PMT/BGO | PMT-No. | Position | BGO-No,
LCR 1-1 56 19 200 | LCR1-1-2 | 273563 | LCR I-1 | LCR-1#1
LCR 1-1 56 19 400 | LCR1-2-1 | 273389 | LCR 1-2 | LCR-1#4
LCR 1-2 38 20 200 | LCR1-2-2 | 273048 | LCR 1-2 | LCR-1#4
LCR 1-2 33 20 400 | LCR1-3-1 | 273144 | LCR 1-3 | LCR-1#5
LCR 1-3 32 21 20¢ | LCR1-3-2 | 273387 | LCR 1-3 | LCR-1#5
LCR 1-3 32 21 400 | LCR1-4-1 | 273353 | LCR 1-4 | LCR-1i#3
LCR 1-4 34 22 200 | LCR1-42 | 273200 | LCR -4 | LCR-1#3
LCR 1-4 34 22 400 | LCR1-5-1 | 273039 | LCR1-5 | LCR-1#2
LCR 1-5 35 23 200 | LCR1-52 | 273085 | LCR 1-5 | LCR-1#2
LCR 1-5 35 23 400 | LCR1-6-1 | 273255 | LCR1-6 | LCR-1#6 | |
LCR 1-6 36 24 400 | LCR1-1-1 | 273553 | LCR I-1 | LCR-1#1
LCR 1-6 36 24 200 | LCR1-6-2 | 273383 | LCR 1-6 | LCR-1#6
LCR 2-1 37 25 200 | LCR2-1-2 | 273113 | LCR 2-1 | LCR-2#4
LCR 2-1 37 25 400 | LCR2-2-1 | 272837 | LCR2-2 | LCR-2#1
LCR 2-2 30 26 200 | LCR2-2-2 | 151254 | LCR 2-2 | LCR-2#1 |
LCR 2-2 30 26 400 | LCR2-3-1 | 272703 | LCR2-3 | LCR-2#5
LCR 2-3 40 27 200 | LCR2-3-2 | 273298 | LCR 2.3 | LCR-2#5
LCR 2-3 40 27 400 [ LCR2-4-1 | 273092 | LCR 24 | LCR2#6
LCR 2-4 39 28 200 | LCR24-2 | 273479 | LCR 24 | LCR-2#6
LCR. 2-4 39 28 400 | LCR2-5-1 | 273359 | LCR2-5 | LCR-2#2
LCR 2-5 46 29 200 | LCR2-5-2 | 273550 | LCR 2-5 | LCR-2#2
LCR 2-§ 46 29 400 | LCR2-6-1 | 273542 | LCR2-6 | LCR-2#3
LCR 2-6 70 30 400 | LCR2-1-1 | 273477 | LCR2-1 | LCR-2#4 ‘
LCR 2-6 70 30 200 | LCR2-6-2 | 273366 | LCR2-6 | LCR-2#3
LCR 3-1 47 31 200 | LCR3-12 | 273295 | LCR3-1 | LCR-3#6
LCR 3-1 47 31 400 [ LCR3-2-1 | 273416 | LCR3-2 | LCR-3#5
LCR 3-2 48 32 200 | LCR3-2-2 | 272841 | LCR3-2 | LCR-3#5
LCR 3-2 48 32 400 | LCR3-3-1 | 272941 | LCR 3-3 | LCR-343
LCR 3-3 53 33 200 | LCR3-3-2 | 272831 | LCR3-3 | LCR-3#3
LCR 3-3 53 33 400 | LCR3-4-1 | 151263 | LCR 3-4 | LCR-3#1
LCR 34 54 34 200 | LCR3-4-2 | 273446 | LCR 3-¢ | LCR-3#1
LCR 3-4 54 34 400 | LCR3-5-1 | 273386 | LCR3-5 | LCR-3#2
LCR 3-5 55 35 200 | LCR3-52 | 273108 | LCR 3-5 | LCR-3#2
LCR 3-5 55 35 400 | LCR3-6-1 | 273107 | LCR3-6 | LCR-3#4
LCR 3-6 44 36 400 | LCR3-1-1 | 273378 | LCR 3-1 | LCR-3#6
LCR 3-6 44 16 200 | LCR3-6-2 | 273423 | LCR3-6 | LCR-3#4

Table 4.2.2.1: Redundant Interconnection of PMT’s with FEE’s in LCR structure

SSA

TN-1200_23_07.doc
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General AC-VCU-Conn. | AC-Seg-Conn. | ISB-VCU-Conn, | 1SB-Seg.-Conn.

UCR main/red. P0O7/POR PO1/PO2 P13/P14 P15/P16
FEE-Pos | FEE Ser. No. | FEE | Cab.L, [PMT/BGO| PMT-No. | Position |BGO-No.
SSA 1-1 50 37 | 200 [ SSI-1-1 | 273179 | SSA 1.1 | SS-1¥4
SSA 1-1 50 37 | 400 | S$S1-6-2 | 273104 | SSA1-6 | SS-1#2
SSA 12 27 38 | 400 | SS1-1-2 | 273088 | SSA 1-1 | SS-1#4
SSA 1-2 27 38 | 200 | SS1-2-1 | 273123 | SSA 12 | S$8-143
SSA 1-3 58 39 | 400 | SS1z22 | 273559 | SSA1-2 | SS-1#3
$SA 1-3 58 39 | 200 | 881-3-1 | 273388 | SSA1-3 | $S-1#6
SSA 1-4 106 40 | 400 | SS1-3-2 | 273566 | SSA 1-3 | SS-1#6
SSA 1-4 106 40 | 200 | ss1-4-1 | 273514 | ssA 14 | ssim
SSA 1-5 60 41 | 400 | SS1-4z | 273078 | SSA 14 | Ss-1#1
SSA 1-5 60 41 | 200 | sS1-5-1 | 273114 | SSA1-5 | S8-145
SSA 1-6 61 42 ] 400 | SS1-52 | 273471 | SSA1-5 | SS-1#5
SSA 1-6 61 42 | 200 | ss1-61 | 273535 | SSA1-6 | Ss-1#2
SSA 2-1 62 43 | 300 | SS2-1-2 | 273536 | SSA2-1 | SS-8C2
SSA 2-1 62 43 | 400 | 882211 | 273348 | SSA22 | Ss2#1
SSA 2-2 90 44 | 300 | ss2-22 | 273548 | ssA 22 | ss-2m
SSA 2-2 90 44 | 400 | 882-3-1 | 273338 | ssAa2-3 | ss.2m
SSA 2-3 64 45 | 300 | SS2-32 | 273187 | SSA 23 | Ss2#2
SSA 2-3 64 45 | 400 | SS2-4-1 | 273185 | ssA2-4 | ss-245
SSA 2-4 65 46 | 300 | SS2-4-2 | 273081 | SSA 24 | Ss-2#5
SSA 2-4 65 46 | 400 | $82-5-1 | 273073 | ssAa2-5 | ss2m
SSA 2-5 67 47 | 300 | S82-5-2 | 273296 | SSA2-5 | Ss2#4
SSA 2-5 67 47 | 400 | 882-6-1 | 273230 | SSA2-6 | ss2u3
SSA 26 68 48 | 400 | SS2-1-1 | 273332 | SSA2-1 | $S-5C-2 ||
SSA 2-6 68 48 | 300 | 8$82-6-2 | 273425 | SSA2-6 | SS-2#3
SSA 3-1 76 49 | 300 | SS3-1-1 | 273103 | SSA3-1 | SS-SC-3
SSA 3-1 76 49 | 500 | 883-6-2 | 273121 | SSA3-6 | S8-313
SSA 3-2 52 50 | 500 | SS3-1-2 | 273405 | SSA 3-1 | S5-SC3
SSA 3-2 52 50 | 300 | SS83-2-1 | 273468 | SSA32 | §5.3#5
SSA 3-3 71 51 | 500 | S83-2-2 | 273131 | SSA 32 | S5-3#5
SSA 3-3 71 51 | 300 | $%83-3-1 | 273175 | SSA 3-3 | Ss-3#1
SSA 3-4 72 52 | 500 | SS3-32 | 273336 | SSA3-3 | SS-3#I
SSA 3-4 72 52 | 300 | 8834-1 | 273290 | SSA 3-4 | SS-3%4
SSA 3-5 7 53 | 500 | SS342 | 273122 | SSA 34 | S8-3#4
SSA 3-5 73 53 | 300 | $83-5-1 | 273128 | ssA3-5 | ss-w2
SSA 36 74 54 | 500 | SS3-5-2 | 273234 | SSA 3-5 | SS-3#2
SSA 3-6 74 54 | 300 | 8836-1 | 273134 | SSA 36 | SS-3#3

Table 4.2.3.1: Redundant Interconnection of PMT’s with FEE’s in SSA structure

TN-1200_23_07.doc
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4.24 LVS
General AC-VCU-Conn, AC-Seg-Conn. ISB-VCU-Conn. ISB-Seg.-Conn.
UCR main/red. PO7/P0O8 PO1/P02 P15/P16 -

FEE-Pos | FEE Ser. No. | FEE | Cab.L. | PMT/BGO | PMT-No. | Pesition | BGO-No.
LVS81-1 33 55 250 | R8T 4-2-1 | 273289 | RST4-2 | RST-4#2
LVS 1-1 33 55 250 | RST3-12 | 273328 | RST 3-1 | RST-3#1
LVS1-2 82 56 300 | RST4-2-2 | 273071 | RST4-2 | RST-4#2
LVS1-2 82 56 400 | RST3-2-1 [ 272911 | RST 3-2 | RST-3#2
LVS§1-3 81 57 250 | RST3-2-2 | 273227 | RST3-2 | RST-3#2
LVS1-3 81 57 250 | RST2-3-1 [ 273224 | RST2-3 | RST-2#3
LVS 14 80 58 300 | RST4-3-2 | 272956 | RST4-3 | RST-4#3
LVS 1-4 80 58 406 | RST3-3-1 [ 273208 | RST 3-3 | RST-3#3
LVS 1-5 79 59 250 | RST3-3-2 | 273236 | RST3-3 | RST-3#3
LVS 1-5 79 59 250 | RST24-1 | 272724 | RST2-4 | RST-2#4
LVS1-6| 59(110%) 60 300 | RST4-4-2 | 272846 | RST 44 | RST-4#4
LVS1-6] 59(110% 60 400 | RST3-4-1 | 272684 | RST 3-4 | RST-3#4
LVS 1-7 115 61 250 | RST3-4-2 | 273408 | RST3-4 | RST-3%4 I
LVS 1-7 115 61 250 | R8T 4-5-1 | 273483 | RST4-5 | RST-4#5
LVS1-8 49 62 300 | RST4-5-2 | 273475 | RST4-5 | RST-4#45
LVS 1-8 49 62 400 | RST 3-5-1 [ 273350 | RST 3-5 | RST-3#5
LvS1-9 27 63 250 | RST3-5-2 | 273278 | RST 3-5 | RST-3#5 I
LVS 1-9 27 63 250 | RST4-6-1 [ 273320 | RST4-6 | RST-4#6
LVS 1-10 69 64 300 | RST4-6-2 | 273426 | RST4-6 | RST-4#6
LVS 1-10 69 64 400 | RST1-6-1 | 273398 [ RST 1-6 | RST-1#6
LVS 1-11 42 65 250 | RST4-1-1 | 273374 | RST4-1 | RST-4#1
LVS 1-11 42 65 250 | RST1-6-2 | 273343 | RST 1-6 | RST-1#6
LVS1-12 41 66 300 | RST4-1-2 | 273397 | RST4-1 | RST-4#1
LVS1-12 41 66 400 | RST3-1-1 | 273454 | RST3-1 | RST-3#1
LVS 2-1 83 67 500 | RSP3-3-2 [ 273157 | RSP3-3 | RSP-3#3
LVS 2-1 83 67 250 | RSP4-1-1 | 273189 | RSP4-1 | RSP-4#]|
LVS§2-2 84 68 250 | RST2-2-1 | 273281 | RST2-2 | RST-2#2 I
LVS 2-2 84 68 25¢ | RST1-1-2 | 273186 | RST 1-1 | RST-14l1
LVS2-3 85 69 306 | RST2-2-2 | 273363 | RST2-2 | RST-2#2
LVS 2-3 85 69 300 | RST1-2-1 [ 273481 | RST 12 | RST-142
LVS 24 86 70 400 | RSP5-2-1 | 273280 | RSP5-2 | RSP-5#2
LVS 24 86 70 250 | RSP5-1-2 | 273282 | RSP 5-1 | RSP-5#1
LVS2-5 91 71 250 | RST1-2-2 | 272838 | RST1-2 | RST-1#2
LVS 2-5 91 71 300 | RST1-3-1 [ 151266 | RST1-3 | RST-1#3
LVS 2-6 94 72 406 | RST4-3-1 | 273154 | RST4-3 | RST-4#3
LVS 2-6 94 72 300 | RST2-3-2 [ 273480 | RST2-3 | RST-2#3
LVS 2-7 95 73 400 | RSP3-2-1 | 273401 | RSP3-2 | RSP-3#2
LVS2-7 95 73 400 | RSP5-2-2 [ 273399 | RSP5-2 | RSP-5#2
LVS2-8 99 74 300 | RST44-1 | 273201 | RST4-4 | RST-4#4
LVS 2-8 99 74 300 | RST2-4-2 | 273291 | RST24 | RST-2#4
LVS 2-9 100 75 400 | RST1-3-2 | 273458 | RST 1-3 | RST-1#3
LVS§2-9 100 75 250 | RST1-4-1 [ 273339 | RST 14 | RST-1#4
LVS 2-10 97 76 2506 | RST 1-4-2 | 273465 | RST 1-4 | RST-1#4
LVS 2-10 97 76 250 | RST2-5-1 | 273161 | RST2-5 | RST-2#5
LVS 2-11 96 7 300 | RST2-5-2 | 273292 | RST2-5 | RST-2#5
LVS 2-11 96 77 300 | RST1-5-1 | 273166 | RST 1-5 | RST-1#5
LVS 2-12 92 78 300 | RST1-5-2 [ 273047 | RST1-5 | RST-1#5
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FEE-Pos | FEE Ser. No. | FEE | Cab.L. | PMT/BGO | PMT-No. | Position | BGO-No.
LVS2-12 92 78 | 400 | RST2-6-1 | 273252 | RST2-6 | RST-2#6 | |
LVS 2-13 75 79 | 300 | RSP4-3-2 | 272888 | RSP4-3 | RSP4#3
LVS 2-13 75 79 | 300 [ RSP5-3-1 | 272917 | RSP5-3 | RSP-5#3
LVS 2-14 93 80 | 300 [ RST3-6-1 | 273469 | RST3-6 | RST-3#6
LVS 2-14 93 80 | 300 | RST2-6-2 | 273362 | RST2-6 | RST-2#6
LVS 2-15 89 81 | 400 | RST3-62 | 272914 | RST 3-6 | RST-3#6
LVS 2-15 89 81 | 300 | RST2-1-1 | 273297 | RST2-1 | RST-2#1
LVS 2-16 38 82 | 250 | RST2-12 | 273418 | RST2-1 | RST-2#1
LVS 2-16 88 82 | 300 | RST1-1-1 | 273318 | RST 1-1 | RST-1#1
LVS 3-1 98 83 | 250 | RSP1-1-1 | 273554 | RSP1-1 | RSP-1#1
LVS 3-1 98 83 | 250 | RSP3-1-2 | 273367 | RSP3-1 | RSP-3#1 | |
LVS 3-2 105 84 | 300 | RSP1-2-2 | 273162 | RSP 1-2 | RSP-1#2
LVS 3-2 105 84 | 300 | RSP4-2-1 | 273410 | RSP4-2 | RSP-4#2
LVS 3-3 103 85 | 300 | RSP1-3-2 [ 273549 | RSP1-3 | RSP-1#3
LVS 3-3 103 85 | 250 | RSP4-3-1 | 273462 | RSP4-3 | RSP-4#3
LVS 34 99 86 | 300 | RSPI-1-2 | 273191 | RSP 1-1 | RSP-1#1
LVS 3-4 99 86 | 300 [ RSP1-3-1 | 273124 | RSP 1-3 | RSP-1#3
LVS 4-1 107 87 | 200 | RSP5-1-1 | 273420 | RSP5-1 | RSP-5#1
LVS 4-1 107 87 | 200 | RSP4-1-2 | 273384 | RSP4-1 | RSP-4#!
LVS 4-2 108 88 | 300 | RSP4-2-2 | 273558 | RSP4-2 | RSP-4#2
LVS4-2 108 88 | 300 | RSP3-1-1 | 273567 | RSP3-1 | RSP-3#i
LVS 43 104 89 | 250 | RSP3-2-2 | 273246 | RSP3-2 | RSP-3#2
LVS 4-3 104 8¢ | 400 [ RSP1-2-1 | 273256 | RSP1-2 | RSP-1#2
LVS 4-4 102 250 | RSP5-3-2 | 273176 | RSP5-3 | RSP-5#3
LVS 4-4 102 250 | RSP3-3-1 | 273105 | RSP3-3 | RSP-3#3

LVS2-17| 87 90 500 | 8Cs-1 | 272827 [ scS | ScCS
LVS 2-17 87 90 HYV: connector cover; Signal: not terminated, isolated cable (2x)

Table 4.2.4.1-1: Interconnection of PMT’s with FEE’s in LVS
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S Orientation Scheme of PMT connectors

5.1 General

The orientation of the PMT connector bracket has to be defined prior to integration into the
ACS as it cannot be changed when mounted on the PMT and the crystal.

5.2 Presentation

The picture aside shows how the
orientation is presented in a simpli-
fied manner. The cover of the con-
nector bracket is shown by a
hatched surface. Thus the connec-
tors are mounted from the white
(non hatched) surface.

This principle applies for all fol-
lowing figures.

5.2.1 Orientation of connectors

UCR/LCR
When looking in the direction of the PMT towards the BGO, the zero-orientation (rotation ) is
the vertical position of the PMT-connector bracket. A right turn is positive, a left turn nega-
tive. This applies for the UCR, LCR, SSA and LVS-RST crystals. For LVS-RSP crystals, the
zero orientation is the connector bracket parallel to the system y-axis, a positive rotation from
-z 1o +y.

(+y, LVS, RSP)

positive
rotation
(-z, LVS)

\@7
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UCR - PMT’s

The foliowing figure and table show the orientation and orientation tolerance of the PMT’s in

the UCR structure:
e [@ozm [Qoen (@EF |@oed | @QGED
OFFE P QrEm (D | QhEEm
(D (bzz1 7z ® (D= (bzEg
Dz zzz) Dz D D=z Dze2]
PETT] Ez1] QEE] @] 5] EET]
POE) D=z DB DE= DE=2] ez
! l ]
-Z +Y +Z =Y
Figure 5.2.1.1: Orientation of the PMT’s in the UCR
PMT-Position PMT-Orientation (Grad) Tolerance (Grad)
UCR 1-x-1 0 -15
UCR 1-x-2 180 +/- 15
UCR 2-x-1 0 +/- 15
UCR 2-x-2 180 +/-15
UCR 3-x-1 67,5 +/- 7,5
UCR 3-x-2 180 -15

TN-1200_23_07.doc
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5.2.2 LCR-PMT’s

The following figure and table show the orientation and orientation tolerance of the PMT’s in

the LCR structure:
OED [ @E |G | QhE €=
O D=z Qiem | QrEm (s g
2 @Izz1] ) P]EZ5N &) Qs
D2 Qrzzr Qe | DEmm |4 Dz
PE] (O] (QE=] (P =] (e
DESED 522 PrEzz) D=2 ez
-Z +Y +Z =Y
Figure 5.2.2.1 Orientation of the PMT’s in the LCR
PMT-Position PMT-Orientation (Grad) Tolerance (Grad)

LCR 1-x-1 0 -1,5

LCR 1-x-2 180 +/- 15

LCR 2-x-1 75 +-5

LCR 2-x-2 180 +-15

LCR 3-x-1 15 +15

LCR 3-x-2 180 -15

Table 5.2.2.1: Orientation and Tolerance of the PMT’s in the LCR
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5.2.3 SSA -PMT’s

The next figures show the orientation scheme of the PMT’s in the SSA:

[ 2wy O3 e -@
2] m@\ 32] ‘gf 742 @

| ’@@M,‘
GEIEER
+Z

Figure 5.2.3.1: Orientation of the PMT’s in the SSA

PMT-Position PMT-Orientation (Grad) Tolerance (Grad)
SSA 1-x-1 270 (-90) +/- 15
SSA 1-x-2 270 (-90) +/- 15
SSA 2-x-1 45 +/- 15
SSA 2-x-2 90 +/- 15
SSA 3-x-1 0 +/- 15
SSA 3-x-2 0 +/- 15

Table 5.2.3.1: Orientation and Tolerance of the PMT’s in the SSA
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5.2.4 LVS - PMT’s (vorliiufiger Status, noch nicht an die Fertigung weitergeben!!)
The following figures show the orientation of the PMT’s in the LVS structure:
The first figures show three times two sides of the hexagon from the side (view from outside
on top of the PMT’s), while the last figure shows the PMT’s of the center of the LVS,

5.24.1 Side 1

TN-1200_

——{ @51 [ 462 J 561 || 362

T-4-6 @@

@@Tse

Figure 5.2.4.1.1: Orientation of the PMT’s in the LVS (side 1)

PMT-Position PMT-Orientation (Grad) Tolerance (Grad)
T-1-6-1 30 +/- 15
T-1-6-2 140 +/- 15
T-2-6-1 30 +-15
T-2-6-2 30 +/- 15
T-3-6-1 0 +/- 15
T-3-6-2 180 +-15
T-4-6-1 0 +-15
T-4-6-2 0 +/- 15
T-1-1-1 30 +/-15
T-1-1.2 140 +/- 15
T-2-1-1 30 +/- 15
T-2-1-2 30 +/- 15
T-3-1-1 0 +/- 15
T-3-1-2 180 +/- 15
T-4-1-1 0 +/- 15
T-4-1-2 0 +/- 15

Table 5.2.4.1.1: Orientation and Tolerance of the PMT’s in the LVS (side 1)
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5.2.4.2 Side 2

421 | 242 J[3a1 ][ 342 ]

Figure 5.2.4 2 1: Orientation of the PMT’s in the LVS (side 2)

PMT-Position PMT-Orientation (Grad) Tolerance (Grad)
T-1-4-1 30 +/- 15
T-1-4-2 140 +/- 15
T-2-4-1 30 +/- 15
T-2-4-2 30 +/- 15
T-3-4-1 0 +/- 15
T-3-4-2 180 +/- 15
T-4-4-1 0 +/- 15
T-4-4-2 0 +/- 15
T-1-5-1 30 +/- 15
T-1-5-2 140 +/- 15
T-2-5-1 30 +-15
T-2-5-2 30 +-15
T-3-5-1 0 +/- 15
T-3-5-2 180 +/- 15
T-4-5-1 0 +/- 15
T-4-5-2 0 +/- 15

Table 5.2.4.2.1: Orientation and Tolerance of the PMT’s in the LVS (side 2)

5.2.4.3 Side 3
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Figure 5.2.4.3.1: Orientation of the PMT’s in the LVS (side 3)

PMT-Position PMT-Orientation (Grad) Tolerance (Grad)
T-1-2-1 30 +/- 15
T-1-2-2 140 +-15
T-2-2-1 30 +/- 15
T-2-2-2 30 +/- 15
T-3-2-1 0 +/- 15
T-3-2-2 180 +-15
T-4-2-1 0 +/- 15
T-4-2-2 0 +-15
T-1-3-1 30 +/- 15
T-1-3-2 140 +/- 15
T-2-3-1 30 +/- 15
T-2-3-2 30 +/- 15
T-3-3-1 0 +-15
T-3-3-2 180 +/- 15
T-4-3-1 0 +- 15
T-4-3-2 0 +/- 15

Table 5.2.4.3.1: Orientation and Tolerance of the PMT’s in the LVS (side 3)
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5.2.4.4 Center

The orientation of the RSP PMT’s has to be verified by trials with the harness mock up of the
LVS. (expected in May 1999)

Figure 5.2.4.4.1: Orientation of the RSP-PMT’s in the LVS structure (bottom)
View from bottom in + X-direction

PMT-Position PMT-Orientation (Grad) Tolerance (Grad)
1-1-1 60 +-15
1-1-2 330 +/-7.5
1-2-1 150 +-15
1-2-2 240 +/- 15
1-3-1 330 +-17.5
1-3-2 240 +/- 15
3-1-1 150 +-17.5
3-1-2 240 +/- 15
4-2-1. 330 +/-7.5
4-2-2 330 +-7.5
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5-2-1 45 +/-15
5-2-2 270 +/-15
3-2-1 180 +/-15
3-2-2 280 +-5
4-3-1 330 +-15
4-3-2 330 +/-1.5
5-3-1 60 +-15
5-3-2 150 +-15
3-3-1 150 +/-7.5
3-3-2 225 +-75
4-1-1 85 +-15
4-1-2 60 +-15
5-1-1 115 +-75
5-1-2 150 +-15

Table 5.2.4.3.1: Orientation and Tolerance of the PMT’s in the LVS (bottom)
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