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AMS-02 Anticoincidence Counter System (ACC) g
ADP

ped in sets of four,
> Upper and Lower conical flanges

onnectors — 16 each
Lower conical flanges

Panel: Bicron BC414

WLS: Kuraray Y-11(200)M
CLF: Toray PJU-FB1000
PMT: Hamamatsu R5946
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AMS-02 Anti Coincidence Counter
System (ACC) without VC

: Bicron BC414

: Kuraray Y-11(200)M
. Toray PJU-FB1000

- Hamamatsu R5946
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AMS02-ACC System:
Historical Log / Notes / Comments
Section |
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Section |
Tests performed
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AMS02-ACC Scintillation Panel:
Lightyield-Test, Setup

Test with atmospheric muons & pulsed LED-signals

AMSO02 ACC scintillation panel

HV28 1900V
PMT ZH5810. ChO

HV25 800V

HV27 800V
Ch3

HV29 2050V
PMT ZH5998, Ch1

AMSO01 ACC trigger counters

" Th. Kirn | Anticoincidence Counter System 5
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AMSO02-ACC Scintillation Panel: Lightyield-Test,
Calculation of photo electron number

—channel 0

) F

—channel 1
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Calculation of photo electron number N = QC?LED

pe
O\ ep
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AMS02-ACC Scintillation Panel:
Light Output - Test, Results

number of number of
ACC panel photo ACC panel photo
electrons electrons
1 13 11 19
2 17 12 18
3 17 13 17
4 19 14 19
) 19 15 20
6 20 16 19
7 19 17 20
8 20 18 21 red: flight
J 19 19 18 blue: flight spare
10 19 20 21

panel 17: 5mm smaller

Th. Kirn Anticoincidence Counter System 7
(ACC) ADP



AMS02-ACC Photomultiplier (PMT):
Space Qualification Tests, Thermo-Vacuum-Cycles

TVT tank

60

Temperature on voltage divider

40

temperature [deg C]

20

: opera@tive: 30 - +45 °C
444444444444 ©/hon-opeFative: -35\- +50 °G\

20 b A R T R A Lo T
0

5 10 15 20 25 30 35 40 45
time [h]

pressure [mbar]

time [h]
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AMS02-ACC Photomultiplier (PMT):
Space Qualification Tests, Vibration Tests

q X
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AMS02-ACC Photomultiplier (PMT)
Space Qualification Tests, Vibration Tests
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AMS02-ACC Photomultiplier (PMT):
Space Qualification Tests, Measurement of # photo electrons

Test with atmospheric muons & pulsed LED-signals for 3 different PMT HVs

AMSO02 ACC scintillation panel nr. 19

HV28 1900, 2100, 2300V
AMS-02 ACC PMTs, ChO

Ch4
HV25 800V

HV27 800V
Ch3

HV29 1900, 2100, 2300V
AMS-02 ACC PMTs, Ch1

AMSO01 ACC trigger counters

Th. Kirn Anticoincidence Counter System 11
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ADC MOP 1900V [#]

AMS02-ACC Photomultiplier (PMT):
Results after Space Qualification Tests (TVT & Vibration)

(ACC) ADP

MOP 1900V number of photo
300r PMT (adc counts) electrons
i 1 86 27

2501 e 2 69 21

- 3 47 21
200-_ 4 50 27
; flight 6 9 22
- 7 144 29
150 ., 8 74 25
- 015 o . 9 68 23
s 10 69 24
1001 .. 11 125 26
I T L 12 54 24
5o . 012 . o2 13 64 25
i - ° 14 77 26
Hflight spare | L 15 70 25
% 25 30 16 25 24
number of photo electrons [#] 17 121 30
18 131 23
red: flight 19 255 26
_ 20 40 28
blue: flight spare 21 54 29

Th. Kirn Anticoincidence Counter System 12




AMS02-ACC System Test:
(FM scintillation panel, clear fiber cable and PMT)

AMSO01 ACC

trigger counter

Th. Kirn Anticoincidence Counter System
(ACC) ADP
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(FM scintillation panel, clear fiber cable and PMT)

AMS02-ACC System Test Results:

MOP A number of MOP B number of
Panel Cable A PMT A 1900V photo Cable B PMT B 1900V photo
(adc (adc
electrons A electrons B
counts) counts)
1 18 sh 7 sh
> 8 short 19 127 15 short 7 70 13
12 18 long 7 long
1 2 sh 11 sh
X short 18 76 14 short 11 60 16
16 2 long 11 long
5 1 short 1 46 17 17 short 17 69 18
4 1 long 17 long
9 8 short 3 44 16 6 short 5 53 14
7 8 long 6 long
11 15 sh h
> short 15 44 16 3 short 14 45 16
14 15 long 3 long
10 10 short 9 short
10 44 16 9 41 15
6 10 long 9 long
8 13 short 14 short
Snor 13 43 17 Snor 21 33 17
15 13 long 14 long
1 12 sh 4 sh
° short 12 37 17 short 4 36 17
20 12 long 4 long
19 sh 21 sh
3 9 short 2 41 14 short 3 40 16
17 19 long 21 long
red: flight; blue: flight spare
Th. Kirn Anticoincidence Counter System 14
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Th. Kirn

AMS02-ACC System Test Results:

Positioning of scintillation panels

RAM

[

11 8
— e~
14713 12 N9
13 (A’i /‘/' h 19
15 \
/ \ Scintillating panel 10

position number in VC
YT . \ie

\1 Ly 8/4
I
5\2 A /5
3
% 4 O /6
810

18

Scintillating panel
Production nr. D

WAKE

Anticoincidence Counter System
(ACC) ADP
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AMS02-ACC System Test Results:
PMT Boxes: Order of PMTs and clear fiber cables

WAKEATOP Sector 8, Z+ RAMATOP Sector 24, Z+

PMT 8 cable 8 cable 18 PMT 19

PMT 1 PMT 18

cable 10 PMT 10 PMT 12 PMT 15 PMT 13

i
i}
i
i}

WAKE B BOTTOM Sector 8, Z- RAM B BOTTOM Sector 24, Z-

cable 6 PMT 6 PMT 17 PMT 11 PMT 7

cable 4 PMT 4 PMT 9 cable 9 cable 14 PMT 21 PMT 14

ual
n

i
i}
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Section |

Potential hazards:

Venting
HV

Th. Kirn

Anticoincidence Counter System
(ACC) ADP
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Section |
Potential hazards: Venting

Venting channels of AMS02 ACC System:
WLS and Fiber Side of ACC Connector: Diameter 2 mm
PMT Housing . Diameter 2 x 2 mm
PMT Support . Diameter 2 x 5 mm

Porous Foam Material: Bulpren S 90
Amount of effective volume of foam skeleton is 3% of total volume, not affecting
the volume to be vented

Th. Kirn Anticoincidence Counter System
(ACC) ADP
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AMS02-ACC Connector Assembly

The ACC connector housings have
venting channels, which are closed
with the open pored foam to enable
venting

ACC light cable connectors from scintillator panel

Th. Kirn Anticoincidence Counter System 19
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Schalzvernerh rach DIV 34

AMS02-ACC Connector Assembly (WLYS)
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AMSO02-ACC Connector Assembly (Clear Fiber)

7

3 I

(b1 DETAIL Y
31

- | Venting Channel
- | (towards outside)

Th. Kirn

[ B
e 1386 —
. O O x4 E
o ™ & 0.01 [0 F~ ( N
& 050595 <& & 0.0c] |
0308080 e
v 1 R0/0<0 \/jh %
L q -\ g%
< 196%0%°
40 \\\_/_// -
- LX 2.91
o ) H
@\‘] NN & A=A N4
/ /& £
s 7
/ T &4 7, RPN ¢
5 B @) 0808080 | 0303080 oV B O ogogogo//ogogogo O @C}
-—- 19695959 . 9596960 - O <|in|oo] & 9980909 90908c° | 7
9859396 | 55960 || 2 | SRR T 0838503 883888, O) [l
' 03080, 08030, r N 030395 626000 L
7 T o 0808090 : 6968030 4 P L o O 0go30g0 x\°o°o°o° O )
N N )
o 16.25 ENE \ Ji =~ / H
6.72 25.375 = ol AN /
17.12 -
19.92
A DETAIL X
poliert 1475 j :TA ‘ L X 3 g
/ 5:1
o/ - Py
7/ j_l ZIPITIT I [ AN Ve wn
/ H /
s 7 S
O 7 / /ﬁf L/(/ 4 f =0 <
o o A , E
/S s 4 M-
% -
O 7 iy O)F :
/ / B F
L T N R P PR T X e 00 g |=
}: / o e | ol G150 2tir |0 180 1302 [Hertstof PC Black H
6 2
. el I i 5
Vent"‘] - B f":“mq:W 1wn ] ™ tonnechor Fiber Fixhure i
= g B*B .55 o — Clear Fiber ]
= e B =
H h I I A.S T, e g
HEE C anneis ENGINEERING T12.0002.1.¥1 | g3 |, e
Z | 2 | i " Tehin | one [0 ot i Trsalz E
I 2 T — Taeichnng: 1112.0002.190 = \I\V;p‘ HRT

Venting Channel R

Anticoincidence Counter System
(ACC) ADP

[

l

(inside)

Venting Channel

3]
Porous Foam Insert




AMS02-ACC PMT Housing

Sealing

PMT Housing Venting Channels

Venting Channel

= = R T Single Fiber
47 B Y. A e / Fiber Bundle Hose

2 B
7 > Porous Foam Inserts
. |

.'II

Venting Channel

PMT Housing

ACC PMT Construction Detail (Variance from TOF design)

Yeﬁ'ﬁi{;;[nle closed ﬁ,
“;j:ﬂl Open Pored Fi é%iiﬁi';' 2l

"f N : .-' 2
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AMS02-ACC PMT Housing

Venting channels

Venting Channel

G10 Insulating Plate

\ Porous Foam Insert
NP i

PMT Support

Venting Channel
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Section |
Potential hazards: HV

Th. Kirn
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AMS02-ACC PMTs Hamamatsu R5946

et The 16 PMTs of the ACC system record the light of the ACC
panels. They are identical to the ones of the TOF system. The
ACC PMTs have to work in a moderate magnetic field of 1.2 kG
on top and bottom of the VC. The PMTs and high voltage
interfaces are potted and conformal coated to avoid discharges of
high voltages at low atmospheric pressures. The PMTs are
isolated from any potential exterior contact. They

are sealed within housings with potting used to protect the high
voltage circuitry

PMT HOUSING

PRINTED BOARD

POTTING
POTTING
PRINTED BOARD Sy
_ SUPPORT Sy
PMT HOUSING PRINTED BOARD
Th. Kirn Anticoincidence Counter System 25
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Section |
Drawing Charts
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AMS02-ACC System — Drawing Charts

AMS-ACC-Drawing-Numbers
RWTH
Prsics ACL | Daate: 14th September 2007 Page No. 1
Item No. | Object / Content Drawing Number
2.0 General
1 | ACC | 040115-Isatec.ppt
2.1 Modules
2 Upper Cover Plate ams02-03-1010a
3 Lower Cover Plate ams02-03-1011a
4 Side Wall 90° ams(02-03-1012
5 Side Wall 38° ams02-03-1013=
6 Scintillator e @MS02-03-1000c
6 Direction Pipe R+L ams02-04-1000
7 Part List Anti Coincidence Counter ams02-1771g
2.2 ACC
8 ACC Support Tube ams1626
9 ACC-Clamp Z- ams02-03-1024b
10 Pressure Plate ams02-07-1000
11 ACC-Clamp 7+ ams02-04-10234
12 ACC-Module ams02-1771g
13 PMT Box Mounting Scheme ams02-07-1032
14 PMT Connector Mounting Scheme ams02-07-1033
15 Mounting Scheme ACC Panels + Clamps ams02-07-1035
16 ACC Mounting Scheme ams02-07-1037
17 Temporary Fiber Cabel Support ams02-07-1040
18 installation clamp ACC modules ams02-07-3036
19 spacer PMT connector ams02-07-3037
Th. Kirn Anticoincidence Counter System 27
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AMS02-ACC System — Drawing Charts

(=

1 [ 2 3 [
1 2 3 L
A
5154
B
" o
«© [¥a]
A S
m o~
m
D
_ ‘ Verwendungsbereich Zul. Abw. Oberfliche| MaBstab 2.5:1 |Cewicht
Verwendungsbereich e Zul. Abw. Oberfliche| MaBstab 2.5:1 |Gewuht AMS02 @D DI 150 2768 | w10/ [Fermstal] Falvreug 161N
AMS02 O DIN IS0 2768 ,\(7 Werkstoff, Halbaeug 14571 mittel
mittel 04 | Datum Name Henennung
04 | Datum | Name | Benennung |Bearb| 14.05. | Wiochal
Bears 7205 | T U Cover Plate L&R Cenr. Lower Cover Plate L&R
cepr. Jpper Lover ate Namd] Light Pipe
[Vamne Light Pipe
R Zeichnungsnummer Blatl
AT T4 Zeich Blatt L . Cna ) 1/1
RN AC-I 05— 1010a o Physics AC-/ ams02-03-1011a L
PhYSICS ol ~ A4 _BL [Rev] Anderung  |R V Ers. [. [ Ers_d. [Plot_Datum:
[Rev| Anderung isi Ers. £ [ Brs._d: [ Plot_Datum:
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AMS02-ACC System — Drawing Charts

1 2 3 A
Al
341
B
m
~N
~t
C
D
Verwendungsbereich Zul. Abw. Oberfléche| MaBstab 2.5:1 |Gewwht
AMS02 @D DIN IS0 2768 | N10 Werkstoff, Halbzeug 316LN
mittel
03 [ Datum | Name | Benennung
. Wiochal o
pearof 0405, | Side Wall 90°-L&R
IVarmne] Light Pipe
RITL Zeichnungsnummer Blatt
o 1/1
Physics AC-/ ams02-03-1012 FYT
Ers. [ [Ers._d.: [ Plot_Datum:

[Rev] Znderung

Th. Kirn

1 2 3 A
A
44.37
B
B
o
o~
~
C
1
D
Verwendungsbereich Zul. Abw. Oberfldche| MaBstab 2.5:1 |Cewicht
AMSO02 @D DIN IS0 2768 | N10 Werkstoff, Halbzeug 316 LN
mittel
04 | Datum | Name
Beard] 714.05. lochal :
pearo) 1205 | T Side Wall 38°-L&R
INamel Light Pipe
\R o Zeichnungsnummer Blatt
L 1/1
Physics AC-/ ams02-03-1013a 39 5L
[Rev] Anderung Ers. f.: [ Ers._d: [ Plot_Datum:

Anticoincidence Counter System

(ACC) ADP

29



AMS02-ACC System — Drawing Charts
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AMS02-ACC System — Drawing Charts

Z 3 A 5 b g g
H A
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D D
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AMS02-ACC System — Drawing Charts

T4 grooves
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AMS02-ACC System — Drawing Charts
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Bearb. 27.03.
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AMS02-ACC System — Drawing Charts

T 7 3 A 5 3 T B
A A
__ Koordinatenliste
Pos. | X ¥ | L]
21 | 35 | 2088 el
22 | 6149 | 2088 @1
23 | 6149 | 2339 el
26 | 35 | 234 #
B 25 35 | 3305 o1 B
26 | 6149 | 3305 ?1
27 | 6149 | 3486 @1
28 35 | 3486 #1
c C
_ Koordinatenliste
Pos. X Y #
1 0 | 65 | @
12 0 | -B7T | e
13 a5 -18.54 &1
| 35 [ -3.86 el
15 | 6149 | -3486 @1
16 | 6149 | -1854 | @1
17 6k99 | 1377 @
18 | 6499 | -65 @1
19 | 5849 | 0 #1 -
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12| 2015 | <156 et it e i
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1 2 3 I A I 5 [ [Rev] Frderung Trs T [Ers & [Piol Datum:
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AMS02-ACC System — Drawing Charts
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AMS02-ACC System — Drawing Charts
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AMS02-ACC System — Drawing Charts

T4 grooves
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AMS02-ACC System — Drawing Charts
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Pre Assembly
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AMS02-ACC System — Drawing Charts

T 2 [ 3 L 5 6 [ 7 [ B
Pre Assembly
A A
mount connector support fo
all uneven sectors on Z+ and Z- Side
DIN IS0 4762 M3x8
14401 (316)
™~
. B
DIN-125-B-3.2
14401 (316)
/
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- —_ 14401(316) -
DIN-125-B4.2
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Bushing drawing .
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AMS02-ACC System — Drawing Charts
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Th. Kirn

AMS02-ACC System — Drawing Charts
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Th. Kirn

AMS02-ACC System — Drawing Charts
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AMS02-ACC System:
Material Safety Data Sheet
Section X1V
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Th. Kirn

AMS02-ACC System — Material List

Declared material list

Doec. No: AMS-ACC-RWTH-001 Page: 1
Anticounter ACC
Physies AG-| Issue/Rev.: 1 draft te: g::]dDEC'
1 2 3 4 5 3} i 8 9 10 11
Them Drawing Group Clom raereial *Chemical *Procursment Use/ Environment. Size F|lO|Q Remarks/
MNa Ma Ma identification nature Information lacation code code 1 P u Approval
*iype of *Manufacturer alF|T
praduet / Supplier m| G |G
*Specification
lssue/Rev
W | THE ESAa™
E | A T (kg) | (em) em?
01 i Aluminium Al99 w ACC Module L 3 AB
fail 3.020510 4
4
02 am#02- 1770k 1 Asrospace EN AW-T07E ACC Bupport L |V 3
2mx02-1768 Aluminiur T7351 Photomulbiplier 4
3.4364
0z amzlE28 18 CFC Tenax-J UMS2626 Tenzax Fibers ACC Support L |V 3 Fame a3
amz02-1770%b Araldit LYEES Ciba Geigy tube 4 Aewn with
Hardensr HY917 AME-01
Aceslerator DY 070
04 amz02-1771g 15 Plastic EC-414 Eicron ACC Maodule L |V 3
ams02-1771c Seintillator Polystyrene 4
0z amz02-1771g 15 WL-Ehifter Y-11 Kuraray ACC Maduls L |V 3 Fame as
Fiber 4 Hewn with
ANME-01
08 18 Clear EBCEF-93 Bicron ACC Madule L Ay 3
Fiber double cladded 4
o7 10 Optical EC600 Eieran ACC Module L W 3
Clem ent 4 flown with
ANMS-01
03 am#02- 1770k Sorews ARBEVAA MASA/DIN AT Maduls L |V 3
(1.4401) ACT Suppart 4
Photemultiplisr
09 arns02-1770L Washers AZBE/VAA MNASA /DIN ACC Module L v 3
(1.4401) ACC Bupport 4
Photomultiplier
10 10 Epoxy Glue Araldit AV138M MP Clika Geigy Photomultiplier L W 3 same as Hown
HVI9sMP /HW108 {Astorit Ch) ACC Support 4 with AMSE01
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Th. Kirn

AMS02-ACC System — Material List

Declared material list

Dioc. No: AMEB-ACCEWTH-001 Page: 2
Anticounter ACC
Fhysies AC-| Issue/Rev.: 1 draft Date: Q:;ADGC‘
1 2 3 4 B [} 7 a 9 10 11
Ttem Drawing Group Clommercial * Chemical *Procurement Use/ Environment. Hize || FlO]| O Remarks/
Ma Ma Ma identification naturs Infarmation location cads cads @ < 1 B o) Appreval
*hype of *Manufactursr r | C| = F|T
product / Supplier r m |G| G
*Bpecification
lzsue/Rev
WT | THE | EgA*
R | A T (kg) | (em) em?
11 10 Filicon TV 1146-2 Musil ACC Module 3
Filastic 4
12 amz02-1771g Columbus Polyester Fabrio Breusr ACC Module L |V 3 ASTM E1559
Optical (Trevira) with 4
Black Clath Acrylat Foam
Columbuz Foam
Dreas 1614
13 18 Sealing Ring VITON FKM (¥ITON) ACC Module L |V 3
Viton-Tube Rubber 4
14 Polycarbonate Injection black Photomultiplier | L | V 3
Malded Houging 4
15 PEEK (2%) Clonnector L |V 3
4
18 Photomultiplier RE946 Hamamatsu Photomultiplier | L | ¥V 3
4
17 arnz02-1770k Spring CuBe2 FO5 Gutekungt ACC support L |V 2 same ag
4 flewn with
AME-01
18 § Stainless Stesl 316LIN/ AISI/DIN ACC Madule L |V 3 zame as
(1.4429) 4 Hown with
AME-D1
18 gee 02 Connector L |V 3
Fixation 4
20 zes 02 PMT Support L |V 3
4
21 Titan Ti 6 Al 4V FMT support L |V 3
4
22 Bulpren 590 Terazan PMT support, L |V 3
Venting plug in 4
PMT heusing
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