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FAIR. Cmapmoeasi eepcus

SIS100/S1S300

GSI
Accelerator
Facilities

SI1S100 s pacrionoxexue
CBM byaet noctaBnsTb
ny4kn Au(Ca) c sHepruen oo
11(14) AI'aB v npoToHOB [0
29 2B

SIS300 — agpa BnnoTtb Ao
ypaHa c aHepruen 8-40AINaB
n npoToHbl Ao 90 MNB

CBM (Compressed Baryonic
Matter) — akcnepumeHT no
A0pO - AAEPHOMY U MPOTOH -
A0epHOMY B3aUMOAENCTBUIO
Ha BbIBEAEHHOM y4Ke.

Hauvano akcnepumeHTa nnaHupyetcda Ha 2018 r. ¢ 3anyckom SIS100.
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JkcnepumeHm CBM.

KoHuenuusa SKCNepnmMeHTa -
MarHUT M TpPpeKoBasA CUCTEeMa

(cunukoHoBbIe CTaHUum),
3atem PID.

UpeHTudpunkauma 3NEeKTPOHOB
HeoOxoauma Ans BbINOJSIHEHUS
nporpamMmmbil 3KCcnepumMeHTa
(.|1.B.M (O)spsq))s (J/‘Ps "P,)s An-
3J1IEKTPOHHbIN KOHTUHYYM,

3NEeKTPOHbI OT  pacnagos
TAXeNbIX apoMaToB U T.4.).

Heobxoaumo noaaBneHune
nuoHoB > 1/5000 (cemyac no
npoekty 1/10000) (RICH (>1/100
po 7-10 NaB/c) + TRD).

H. bonabipeBa, E. BaHy3naeB, M. BaHy3naeB, A. BonHoB, B. [106bIpH, B.
EBcees, Jl. KoueHpa, . KpaBuos., E. JleoHoBa, H. Mudtaxos, E. PowiuH,
0. PaboB., I'. PbibakoB, B. CamcoHoB, O. TapaceHkoBa, B. TonuuH
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lMpuHuyun pabomesi.

PeFVICTpaLI,VIFI YepeHKOBCKOIro wu3ny4yeHnsa — BO3HUKaeT nNpu AOABUXEeHUU

3apsAXXeHHOU YacTuubl B MNpPO3pavyHOU cpede CO CKOPOCTbH  Oonbluew
CKOpPOCTU CBeTa B 3TOM cpepae.

B __V S 1 Ycrnosue BO3HUKHOBEHUS YEePEHKOBCKOro
C n N3ny4yeHns
0= | N3nyyeHne naet BAONb NOBEPXHOCTM
COSU = KOHyca (M30TpOnNH. coena)
ﬁ n 1."
N — Ko3d. NMPenomMneHus pagmaTopa B = T m = p V1I-B*/Bc

3NEeKTPOHbI HAYUHAIOT U3Ny4YaTb YePEHKOBCKUN CBeET,
MMeA UMNYIbCbl, Fopa3ao MeHbLMne, YeM AaXKe NUOHbI
: M3-3a pa3Huubl B maccax. loaTomy fo onpeaeneHHbIX
3HA4YeHUN UMMNYIbCOB 3apPSXKEHHbIX YaCTUL, 3NIEKTPOHbI
OoyAayT BblAaaBaTb “Kpyrun”, a octalsibHble YacTULbl HeT.

WCTOMHWK HacTHL 1 S

s ; Track projection
s | '

|\J—:,:) Phoodetector plane
.

r . Irack extrapalation O - -
-, TTT fromeTs . N Eg

- --"'---- e = . rd
JeTexTopsl (R 2) Ll ';BEDF!EIIID (K] “) O

. )
RICH'
a) b)

CemuHap OPB3, 2 nona 2013 CBM RICH petekTtop 4

z YACTHMLA

_.
[}
[ |
A
'II.. ...
= e el ol el

=

-
;£

e




Paduamop.

Knaccuuyeckasn cxema. B kauecTBe paguaTtopa — CO,

n=1.00045, 1,=33.3 u=1/y/1-1/a

P (NoH)=4.65 GeV/c < 30 T T

3 o, N

1.7 m — cpeaHsas AnvHa nyTu B o 25 - .

pagunaTope ]

(Nhits = 20 (electron rings)) 20 p
15

100

I ’

transmittance in %
(=]
(=)

n
DIIII|IIII|IIII|IIII|IIII|IIII

60
40
—=— CO2 radiator 2.25m 0
20
Tin
0 L 1 1 | Il Il 1 1 | 1 Il Il Il | 1 1 1 1 ‘ 1 1 1 1 | Il 1 Il 1 | 1 Il Il Il | 1 1 |
200 300 400 500 600 700 800

wavelength in nm
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3epkKana.

CteknsaHHoe 3epkano. OTpaxalouwee NoKkpbiTUe — TOHKUM crnioun Al

AdononHutenbHas 3awmTa (oT Koppo3uu) — MnF,.

’
Ollomouc A
0.95 | - COMPAss | "
0.9 =
Z 085 pi
8 0B
& 075 F
0.7 _T‘,.:.......... R
0.65 Pt b
0.6
2000 3000 4000 5000 6000 7000 8000
Wavelength [Angstrom]
100 T " T . T
90 + ARy
— 'J)f:“‘:izi:"":::._.m- e =
E 80 o™ _n=mem" PPN i
D0<3 mm. £ /, ) aaA-Aana-s
g 0T —o— Flabeg (CERN)
E / —o—A. Braem (CERN)
60 —n— Flabeg (WU) T
- 4~ Compas (WU)
TonwuHa — 6MMm. 50 - - JLO (WU) |
- o- JLO (JLO)
40 1 L 1 " 1
Pasmep 40x40 cm 200 300 T

Wavelength 2. [nm]
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[lodeechl.

v h g
~ A A
2v ) 13
w v
4.1. Pb

** BbiGpaHa Tpex ToYeyHasi KOHLenuus
noaBeca. [No3BonsaeT KOMNeHCUpoBaTb
rpaBuTauuoHHble aecdopmauunm 3epkana (< 5

pm);

*** Mo3BonseT BpawaTb 3epkano (NAUTKY) u
nepemeliaTb BOOMD Z.

** YcnewHo npoTecTMPOBaHO Ha NPOTOTUNE;

+** B HacTOALMIN MOMEHT NPeAYyCMOTPEHO
py4Hoe 1 yaaneHHoe ynpaBreHue;
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lMpomomun (gbomoceHcop).

H8500 C/D
64ch, 52x52mm?

s XPB9012 MCP: Multi-anode Mico-Channel-Plate from Photonis,
can stand up to 1T magnetic field, very good timing
very expensive

R11265-103-M16
16ch, 26x26mMm?
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Tecmoebiu nNy4okK

Main contiol | System parameters | Alsms | Database | D032 | About |

ey iy
WPB) 2. 0mbar (PT-4

Name Vaue | Units
A |5 GAS SYSTEM -
PT1 1.088  bar |
o P12 151455  mbar
L PT3 0821 mbar
2 PT4 2008 mbar
£ PTB 962.663  mbar
2 1 294231 K
0z 74956  pom =
Hz0 461.657  ppm
FM-1 21237 slpm

Refr.Index-1  4.03000E-4

— S
o RICH
~ F3 2942k | Bubbler
s>
o sv8
— Alaim

coz ®

[Date Time Message Instuments % Enable PT4 regulstion
a 197011 105755 Log stared. DAR32 PTd sspoin: 2000

point: |2.000 Set
[ 191011 105755 Loading sefings..
a 191041 105755 Datebasein use: DADATANI1-10:13_0908.mdb
A 191011 105756 Eveculs Dalawiter, D:\GAS Datawiiter exe PugraV L]
A 191041 105756 DAW Thread starled ) Alatms Enabled [goo0
A 191041 105756 Program statted. Version: 1.0.0.329 d T
o) 191001 105822 ALARMS Enabled! 19 Purging Mode S
o 191041 112635 02=79.9 ppm > Ougen contentis highl L g
17 191041 11:2650  02= 735 ppm > Retum: Orygen high alam B> Stat Mo
art Normal
o]
FIFO: 0 R[125]WI0]  |New PT4 parameters were set to device.,
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w-pos (pheed)

Nof hits in event

Integral of ADC values per MAPMT channels

o

as
*-pos (pleel)

Tecmoebiu nNy4okK

16.02
7843
4623
4914

Al

MNofHitsEvAIl_all

| Eniries

Mean
RME

% 1 naf
Constant

Mean

10372

1225

10.76

2B0.T (42
366.1 £ 8.2
2278 £ 008
4.381 £ 0.082

1 sigma

Hof hits n event

y-pos (phes)

Mof hits in event

a5
*-pos (pleel)

NofHitsEvAll e

Entrigs

Mean

| ams

w Frdf

| constant

axad

nT

£.99
148.67 42
031173
2239 1009
4.285 £ 0.0B3

Hof hits i event

Nof hits in event

a5
*-p0s (phoel)

NofHitsEvAll_e

Entrigs

] Mean

RMS
ol

| constant

Mean

240

7355
8717
B5.8742
2574 185
F36 101

| Sigma 4316 £ 0082

1]

Mol hits in event
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0

_TecmoeblU ny4okK

Number of hits per MAPMT channels
12000 '*5
E

— 8000

I 6000

— 4000

T
=
=
]

=]

&
=

[
41

2000

| N N S w w w
20 25 30 35

n 6e3 NneHokK

*+ CKaH no noporam.
<+ C 2 Tunamu FEE.

x-pos (pinel)

+»» CKkaH no no3nuusam. C nneHkamu

*» CkaH no HV (ana kaxpgou noas.).

*+ CkaH no cogepxaHutro O2 n Boabl.

* CKaH no nMmnynbcam
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QE in %

Tecmoebiu nNy4okK

—=— no. of produced Cherenkov photons (a.u.)

—— typical QE of H8500D-03

LAlLLAL.lII

entries

5000

4000

3000

2000

1000

200 300 400 500 600 700

mean 22.2+ 0.1
sigma 4.7 + 0.1

‘ P R B N BT R ‘
5 10 15 20 25 30 35 40
photoelectrons per e-ring

CemunnHap OPB3, 2 nona 2013

"800

entries

30 aeeey
‘ﬁ"‘-.\.‘ .
ﬂ\. ‘;l”" “‘Et»
g 20
w F
=4 F  Hamamatsu MAPMT
7 UV-window
10/ dip-coating beam time
o-- bare MAPMT |
—e——eo—» dip coated
0 1 1 1 h
200 300 400 500 600

Wavelength [nm]

6000

5000

4000

3000
2000~

1000

mean 24.9+ 0.1
sigma 4.9+ 0.1

CBM RICH petekTtop

5 10 15 20

ca e e by | T
30 35 40
photoelectrons per e-ring

C nneHKamMmu n 6e3 NNeHoK

C nneHkoun ~ 12% O6onbLue
XUTOB, aCCOLMNPOBAHHbIX
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Tecmoebiu nNy4YokK

i Entries 223417
?’DD'D_ Constant 7826
- Mean 20.22
G000— :
- Sigma 4.179
5000
4:00{1_—
3000
2000_—
1000 _
G ] 10 15 20 25 3a 35 40
hits per event
.Ean_ 10“53
g data with temperature =
ERS and pressure correction @
S
2 60~
[=1] -
E -
= 500
— e
40 _——
C 10°
- I
20 —
10
l}:' ..... bl sl | |

2 3 4 5 6 7 8 9 10
momentum (GeV/c)
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22000
20000
18000
16000
14000
12000
10000
8000
5000
4000
2000

C

I P T T L LT i ——r——— |

ypos (plaal)

c=1.158 £ 0.002

e o = 0.653 + 0.003
- b ot T D
50 60 79 o

ring radius (mm)
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Tecmoebiu nNy4YoK

(0, y0+Ay,z0+AT)

Photon
detector

(x0,y0,20)

Dimensions not to scale

E 8 &8 &

=
L=

a
(=]

g E B &

0.1 mrad — He yycTBUTENEHO
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Tecmoebiu nNy4YokK

28 T T T T T T T T gﬂo
= 4 a5
o |
E Js70
@ 1
% | 985
o - 860
g ]

]
<] 4 955
o
a ]
T = 950
o | l
o, RICH pressure J 045
I —— Atmospheric pressure
12 1 ] " 1 5 I L | L 1 L 1 L 1 940
2 3 4 5 ] 7 B g 10
Time (days)
01— -
| Camelra exchange | Puriﬁef check | xygen
0000 - \ | ——— Moisture
—— RICH pressure
BOOO 2
0, sensor /1 RICH performance |
6000 range switch [[ // me?s‘uren:nenls
I | r./
4000 - ' 41
b i .I'.
2000 -
‘ III-
= PR e N _?hc-u:.—._‘l ..... 0
0 16 24 32 40 45 56 64
Time (hours)
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Atmospheric pressure (mbar)

RICH pressure (mbar)

ring radius (mm)

B
1
b
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45

25

20

15L

CBM RICH peTtekTop
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Tecmoebiu nNy4okK
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Pesynbmambi cumynsuyuu

E L ] ko] r —T —T—T — T ko] — —T —T—T — T
2 ! 5 10 3 10l ]
160 . . |
B e 1 E o 10 E
C E'J ] E} | ]
140 - S 1t ] S 11 A
r " L © E 3] ; E
120[ 4 » Q ] Q H f
r ‘© 10'1 2 = © 10-1 il i
|- i 3 o |_‘ E
. L
-100 -50 0 50 100 20 _ . ]
x [cm] © 10 ']IU‘ E (@] 102 I ]|l .WH_T } . E
3l J ] :
T T 10 : 10°} H’ E
2-100 ] E
> r 4 i J | ]
L . . »";:" ;; »;* 5, ': * a ; e L L 1 1 1 1 1 1 Il Il 1 1 1 1 1 1 1 L L L L L L
a0 K SO o ﬁg»g@% Vo 0% 05 1 15 2 0 05 1 15 2
C#™ oy i o, / N f‘»x :_f‘. S 2 2
IR NI o s N M, [GeV/c?] M, [GeV/c?]
C g L OR L | R
- . o, - * N L »."- - %
1605 S ST R N SR ) ,g.: Figure 3.16 — Distributions of the cocktail to background ratio versus invariant mass for 25 AGeV (left
160 : . 5 g g
L S S B (DL AR and 8 AGeV (right) beam energies.
180 s 0 80 100 @ 200
x [cm] € r SB=23.1% Real events - scaled background
8 L Real electron PID
O L
o L Mean = (130+2) MeV/c?
ool \ rernd Seo- r o =(5+2) MeV/c?
o 7_.""“;\ AMS  D3san éuo:— 0 140 100 é%»
e \ 800 1 0 L
2500 b t 100/ r
50
3\ N e
1500} % ; ‘ sl o+
AN sof \ j ol ot VA NN gt
b3 A t o o Jﬁw - TR T L
ok o zw:_ I“-J ‘{\ 200 \":_t\f% LL E ‘pT = 20—2 .5 GeV/C|
[ e e o e L
FE Y R T T R Y si‘m K e L T T Y R R VR TR 4 TR S T N
M { GEVIC') i [ G8VT) My { GoVIE') 0 0.05 0.1 0.15 0.2 0.25
Invariant mass (GeV/c?)
Fiﬁ‘u‘re 3.%32;;2’2{}‘1?nt tmasst stpl}écira of pal%t';clslgs ide:l]lt:l;;led a; ;;ectrons fi)r 4-1:1€[‘)1;t(?ei1tral-AL1 + Au Figure 3.25 — Invariant mass distribution of vy
collisions af eV for target thicknesses of 250 pm (left) an pm (centre). Right: Invariant mass pairs after background subtraction. 20000 UrQMD

spectrum for 10'? p + Au interactions at 30 GeV. o
= P events from central Au + Au collisions at 25 AGeV

beam energy have been analysed. In addition, 1000
m%s have been embedded into every event. (Figure
taken from [30].)
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CEM

- Responsibilities: O

Item

BUW

JLUG

PNPI

PNU

ITEP

JINR

GSl

Photodetector Modules

X

X

Front-End Electronics

X

Mirrors

Camera Body & Support Struct.

Detector support structure

Mirror Support Structure

Overall Support Structure

Mirror Alignment System

XK= | = | = | =

Low & High Voltages

Gas System

>

Cooling

Slow Control

Beam-Pipe (sim. & optim.)

Magnetic Shielding (sim.)

CemunnHap OPB3, 2 nona 2013

CBM RICH petekTtop
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Des:_qn requirements

¢ Right behind the magnet.
¢ Total length along Z is ~ 2 m.

s*Cover 25° in vertical plane
and 35° in horizontal plane.

*** Mirror plane is horizontally
divided in two halves with
radius - 3 m.

*¢* Photodetectors are above
and below the beam axis.

® o Slope angle of each mirror
half is one degree.

¢ Operrated at normal T and p.

Gas system:

¢ CO, as radiator with length ~ 170 cm.
+» Differential pressure stability (2 + 0.1 mBar)

+*»* Contaminations: oxygen content < 100 ppm, water content < 100 ppm
CeMuHap OPBJ, 2 uons 2013 CBM RICH peTektop 20



Design requirements

*The detector will be moved
periodically with a crane.
(share the same beam place with
MuCh);

+» Additional requirements for
structural strength - stability of
mirror system (requires a
compromise with material budget in
acceptances);

CemuHap OPB3, 2 nona 2013 CBM RICH petekTtop 21



Details of the baseline design

Mirror splitting scheme
*¢ Split in 36 parts (tiles) — 4 rows;

*Two types of trapezoidal tiles with
| different sizes (close to dimensions
l\ ) | used for prototype);

| /] % Middle rows - 9 tiles of 430(425) mm x
425 mm in an arc;

¢ Remaining two rows — 9x2 trapezoidal
} 1 tails of 425 (412) mm x 425 mm;

| } " 1 ** Reflecting surface of a half ~6.5m?;

This splitting scheme allows for reasonable
size of tiles close to that used and tested in the

prototype and provides acceptable gaps between
the tiles (about 4 mm).

CemuHap OPB3, 2 nona 2013 CBM RICH petekTtop



Details of the baseline design.
Mirrors support frame

“* Mounting legs are attached to a
special aluminum rectangle (basic unit

for assembling);
** 4 “belts” — 4 rows;

s*cells match size of the tiles and
parallel to the plane of the tiles;

CemuHap OPB3, 2 nona 2013 CBM RICH petekTtop 23



Details of the baseline design.
Mirrors support frame

** “belts” attached to a rectangular base;

*¢* This base is common for both halves of
the RICH mirror;

M %* Aluminum profiles of 40 mm x 40 mm
and 30 mm x 30 mm are used;

I\

i Ny 218 N/

7 B o

S BVAN <+ The angle is set once with special
‘ wedges for each half of mirror.

N AR

il Y

r
3!

i
’ i e “n
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':i .' }.- F '1
B 4
* ar A " 3
/ (T T
o~ A W T : .
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Details of the baseline design.
Photon detector mounts. 1 e

> Two photon detection systems (above/below the beam line) are
horizontally split into two sub planes with dimensions of 1000 mm
X 600 mm;

¢ These two parts are arranged at the angle of 5° with respect to each
other in order to optimize focusing;

** Each plane is divided into four sub-parts, corresponding to four
printed circuit boards (PCB) carrying the photon sensor devices;

*** Magnetic shielding: have to cover the photodetectors with special
box from "Steel 08" material (weight of each ~ 1 ton).

CemuHap OPB3, 2 nona 2013 CBM RICH petekTtop 25



Details of the baseline design.
Gas box and general view

** GB design is based on solutions
tested with the prototype.

$

+* Reinforced frame welded from 100
mm X 100 mm x 5 mm channel bars
(for the possibility to move the
detector using a crane).

=11
~ 1 W

-
e

** The design provides the ability to
access inside the box to configure
the mirror tiles and photodetectors.

+* The frame will be covered and sealed
with plastic/Al sheets.

h\

|

—

+** The front and rear panels are made
of kapton foil with thickness of 200
Hm. (2 mm plastic sheet may be used
for the rear panel).

¥ 1 Bl .~1 N |

N
¥ A
'/ i
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Details of the baseline design.

Gas system

Goal - to provide pure CO, gas to the RICH at a stable differential pressure.
wen %* The design is based on well-

Fi2

FM - mass Nowmetar

FI - low indicator

FT - low transmitter
Fitt

= -lter
W= - ail vaper filter

150mbar @
®

PT
3

BPCW1

@ BVIV1
C1

DI®

PI

4 40mm
PT PIS

5 ) 2 )

@ 20mm

Sv7

RICH

T
1

PTI
4

P10mm

Bubbler

proven solutions (PHENIX and
STAR experiments, > 10
years);

+*** Two recirculation loops.

** The external loop provides
necessary overpressure in the
detector (2 + 0.1 mBar) via
control of fresh gas input flow
+ analysis of contamination
level in gas (water and
oxygen). Gas flow 0-10 I/m.

*¢ Internal loop with the flow of up to 500 I/m collects the outlet gas from detector
and cleans it from contaminants (H,0 & O,).

¢ O, cleaner — active copper — regenerating T=473 K with 5%H,+CO, mixture.

+** The dryer filled with a 3A molecular sieve, T=295 K, regeneration T=620 - 670K.

CemunnHap OPB3, 2 nona 2013
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Details of the baseline design.
Gas system

The internal loop is very similar to the gas system used in the prototype.

Wi corirol | Spcters pararsters | Mlame | Databace | D002 | Abeus |

g — — . **The system has been successfully
rnn] T80 Hﬁn;wwl fff_.'if.' .v fz==  tested during the test beams.

B R mjw " %* The internal loop with the pump and the

4 —F 4
z DRYER= ‘ =

A 4.
T Tl

RICH prototype pressure (mbar)

e |V T e lekes purification unit will be located close to

iI 2 T ~ =l s¢ | the RICH detector directly in the CBM

ot ¥ D -evﬂ—*-—ér cave (E10).

NELLA E3 294 px | TT-1H RICH e

Loo-o-hpd— . o % This is a small unit of about 1.2m height

and 0.5m?2 floor space and will allow to

T T 1 have a large flow using short pipes of
:C . 40mm diameter. =
|« £ % A computer driven
l«.# DAQ/control system
«§ monitors and stored

: v/ «% all of the process
& ——Rermesure 4w yariables including
I T S S S the RICH differential
et pressure.

CemuHap OPB3, 2 nona 2013 CBM RICH petekTtop



dononHumensHoe R&D

At least two options have to be considered for the main design.

1. Change of the mirror tilt angle

+* Allows to move photodetector to a small magnetic field region —
the weight of the magnetic shield can be significantly reduced.

** Provides more convenient access to electronics.

*** Ring reconstruction procedure have to be improved in order to
cope with the (predictable) elliptic shapes of the rings.

photon detector
position for different
field_v10e mirror tilt angles field_v12b

00
g

= absolute B-Field [T]
= absolute B-Field [T]

300 400 500
Z-position (cm)

0t 304500 100 200 300 400 500

Z-position (cm)
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HdononHumenbHoe R&D

2. Design with reduced amount of material

) %* ANSIS shows that In the case of rigid
fixation of the perimeter of “belt” structure -

I.' 1T the level of gravitational deformation less
s RO i oy i ‘4=t than 150 um (for any mirror angle).
ates EIngL ] i . . ”»
i E!:-—uﬂ- - : ¢ The idea is to keep only the “belt” structure
i FEimiimin in acceptance.

EEEIENENIEN O] o, possible  solution  with rigid frame at
[ELaaimis ] I perimeter is shown.

iR
For both options: % - é% X | X
sizes and mirror spliting — ok \ /él_———+ (= 1 LI
Mirror mounts - ok IS4 — X | X
Belt structure - ok D[ PE—— N X
Supporting frame - changes needed *\M' | ,,j
Gas box - changes needed = - i
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Plans for prototype deployment

As a reaction for the risks we plan to build supporting frame prototype
(3 x 4 tiles).

CemunnHap OPB3, 2 nona 2013

Main goals for this prototype:
*** Develop assembly technology.
+»* Select type of connections.

+»* Estimate level of manufacturability,
convenience of assembly,
adjustment possibilities.

+» Identify possible problems and fix
them.

+* Strength tests;

¢ Mechanical response (shaking,
acceleration) tests;

+*** The behavior in time tests;
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Schedule and milestones

According to the plan we have to prepare a complete specification by
the 2nd quarter of the next year, when the final design should start.

2013 2014 2015 2016 2017 2018

Mechanics & Mirrors
Camera design
Camera production

Gas Vessel design
Gas Vessel prod.
Mirror production | |
Mirror mounts design | |
Mirror alignment design | | |

Mirror mounts production
Assembly

Gas-System
continued tests

procurement

To follow the timetable we have to decide on all options (tilt mirrors,
maghnetic shielding, etc.) till the end of this year.
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cBM

mey] COSES

Costs stated in brackets include VAT

Mechanics includes full

maintenance and service
provided by PNPI

Number

sub-total

CemunnHap OPB3, 2 nona 2013

of units  (k€)
Photon detector 2723 (3241)
H8500 MAPMT + base!®) plece 864+50 2133 (2538)
altern. R11265+ basel®) piece 34561100 85911 (4655)
WLS total 1 20 (24)
FEBs int. syst. (55kch) 1 450 (536)
camera body piece 2 120 (143)
Optics 112 (134)
mirrors!® plece 72 72 (86)
align. syst. module 2 40 (48)
Mechanics 1540
vessel plece 1 300
vessel support structures  plece 1 250
IIITOT MOUnts plece 72 150
mirror support structures  plece 2 490
camera support structures piece 2 50
overall support structures  piece 1 300
Gas system 130
components & mainten. piece 1 120
monitoring piece 1 10
Services 490 (584)
HV supply full crates 2 95 (113)
LV supply svstem 1 35 (42)
DACQ/ Monitoring unit 1 50 (60)
cooler system shared with CBEM 1 60 (71)
cables, crates, etc. total 1 200 (238)
transport total 1 50 (60)

CGrand Total

4995 (5629)

CBM RICH petekTtop
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CBM Technical Design Reports

Technical Design Report Technical Design Report
for the CBM for the CBM

Superconducting Dipole

The Silicon Tracking System
Magnet

(sTS)

Submitted in 2012/2013:

The CBM Collaboration The CBM Collaboration

Compressed Baryonic Matter Experiment
Compressed Baryonic Matter Experiment
Compressed Baryonic Matter Experiment

nber 2012

Technical Design Report
for the CBM

Technical Design Report
for the CBM

Time — of — Flight System
(TOF)

Ring Imaging Cherenkov
(RICH) Detector

The CBM Collaboration The CBM Collaboration

To be submitted in 2013
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Compressed Baryonic Matter Experiment
Compressed Baryonic IMatter experiment

April 2013
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Technical Design Report
for the CBM

Projectile Spectator Detector
(PSD)

The CBM Collaboration

March 2013

Technical Design Report
for the CBM

Muon Chamber System
(MucCh)

The CBM Collaboration

March 2013
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