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‘ CBM Technical Design Report Status -4«
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The CBM Collaboration

The CBM Collaboration

The CBM Collaboration
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FAIR Integrated Schedule

The integrated FAIR schedule

a covers civil construction, accelerator and experiments
is based on a conservative planning (with buffers)

for GSI activities also resource loaded

serves as baseline

key dates
most building shells completed 2021
all buildings fully commissioned 2022 (incl. services)
FAIR operational 2025

L O O O

Installation vs. Commissioning

o Installation window after building shell finished
- only very basic services (crane ect)

o Commissioning window after building fully commissioned
- all HVAC services available (Cryo comes later!)
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Integrated Project Master Schedule FAIRGSI

Level-1 Baseline of December 2016
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' FAIR Schedule: SIS100 and CBM

- 515100 174,17 mons
S5 100 planning phaze 114 6 mona
515 100 mamufacturing of pre-series phase 99,25 mons
515 100 manufacturing of seriss phase 97,2 mans
SIE 100 shipment, SAT A phase 101.1 mona

« 515 100 installation into tunnel, commissioning without beam phase 45,6 mons
T110 Time frame for installation B, 75 mons
Accegtance by HBO 0 mons
SIS 100 inatallation in tunnel T140 13,06 mons
515 100 commissioning without baam 20 mons
SIS 100 ready for baam 0 mons

+ SIS0 comm issioning with beam &, 42 mons

< CBM 152,67 mons
Phase 2: design and planning 65 mans
Phaze 4: pre-series + protatyping 44,5 mons
Phase 5+6 manufactuing + shipment 846 mons

4 Installation and commissioning without beam 33,55 mons
G014 Time frame for installstion 3.1 mons
FPhasze 1 - hasic installations {in inst-vind) 1680 dys
Acceptance by HBO 0 mons
Phase 2 - installation and comm-wob after HED 1989 dys

CBM commissioning with beam ‘3,52 mons

The CBM bottom line:
Dec ‘21 to Jul 22
Dec '22

Dec '22 to Jun 24
Mar 23

Jun ‘24 to Mar 25

Q

17.10.2011
17 10 2011
0z 7 2012
21012014
1411201
HAZ A
29.07.2001
16.12.2022
3112 2020
19.12 2022
26,06 2024
26.06.2024

08.07.2013
08.07 2013
11042016
05 01 2017
H.92.2021
0212 2021
0112 2021
1612 2022
18.12 2022
26.06.2024

20.02.2025
20072020
07.02.2020
02.07.2021
13.08. 201
20
202202
16.12.2022
W2 20H
28.06.2024
23.06.2024
20022025

20.03.2025
02.07 2018
06.03.2018
3006 2023
26.06.2024
17.03.2022
12.07 2022
16.12 2022
26.06 2024
20.03.2025

] 20.02.25
| 28,07,
I 07.02.20
I 2o
| 15.08.21
515 100 installation into tunnel, commissioning without beam phase | 1 28.06.24
T110 Time frame for Installation 220222
o 16.12.22
515 1040 installation in tunnal T110 nazn
515 100 commissioning without beam 28.06.24
& 280824
S15100 commissioning with beam | | 20.02.25
1 20,0325

I 02.07.18
‘ries + prototy ping I 06.049.1%

nanufacturing + shipmant 006,23
Installation and commissioning withowt beam [————— | 260624

G014 Time frame for installation 17.03.22
Phase 1 - basic installations (in instwind) 12092
& 161222
Phase 2 . installation and comm.wob after HBO

CBM commissioning with beam |

26.06.24
] 200335

1st installation window

Building acceptance

Installation & commissioning w/o beam
Cryo: DB2 cold; ready for cool down CBM
Commissioning beam from SIS100




G014 — Home for CBM and HADES
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Full HADES+CBM Setup in CBM Cave -4
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CBM Cave — Cryogenic Distribution

Figure 4: CBM cave: Cryogenic distribution for the experiments CBM and HADES
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Superconducting Dipole Magnet »
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= Large-acceptance superconducting dipole magnet.
= The pole gap is 144 cm, the bending power 1 Tm.

= Participating institutes:
JINR Dubna, BINP Novosibirsk, GSI Darmstadt
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‘ Silicon Tracking System o3
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= The STS consists of about 1000 double-sided silicon micro-strip sensors
arranged in 8 detector arrays located inside the dipole magnet. The detector
provides track reconstruction and momentum determination for up o 1000
particles per event. The detector is operated at about -10°C, heat dissipation of
the front-end electronics 40 kW, bi-phase CO2 cooling system

= Participating institutes: GSI, Darmstadt, JINR Dubna, KIT, INR Kiev,
AGH and UJ Krakow, Univ. Tiibingen, Warsaw UT
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= The RICH is used for the identification
of electrons with momenta below 8 GeV/c
(pion suppression factor of > 500).

= Participating institutes: Gieflen, Univ.,
Wuppertal, PNPI Gatchina

22-24 May 2017
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Muon Chamber (MuCh) System A

Bl e N7

Full size GEM detectors tested with free-streaming
read-out electronics at the CERN-SPS Nov.-Dec. 2016

= The MUCH consists of a combination of 15 detector stations sandwiched between
one carbon and 4 iron absorber layers for hadron suppression. The MUCH
provides the identification of muons with momenta above 1.5 GeV/c.
o Tracking station 1+2: Two Gas-Electron-Multiplier (GEM) detector triplets
o Tracking station 3+4: two low-resistivity trigger RPC triplets
o Tracking station 5: four Transition Radiator Detectors (used only as trackers)

= Participating institutes: VECC Kolkata + 12 Indian Inst., PNPI Gatchina
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CBM Geometry -8~

STS mUST fl"' ln MGQHZT Fit drill-holes 1DH? e @ S
o height: 1440 mm
o width: 3000 mm

o support rails ||

RICH

o sensitive to stray field
a > field clamps .
MUCH —
a very close to yoke

o > field clamps must
be removed
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Figure 15: STS box, rail system and carrier structure
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CBM Magnet — Geo to STS 11 -3

&
(&
0@,

=P

Figure 14; STS box (green) and rail system
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The End

Thanks for
your attention

Frower:  ERERI FJA|IR
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Backup
Slides

22-24 May 2017 CBM Magnet CDR - Wialter EJ. Miiller, FAIR 17




‘ CBM.: Installation Plan 1 >33

b | ] | | | | | | | A | 2021 Jrairir 023 2024 205
s |on|az| a3l os|an |z 1 3104

1 =

2 - External Milestones (from links) 236,8 wks? 17.06.20 31.12.24 I

3 - G014 Building milestones 128.4 wks?01.07.20 16.12.22 T 1

4 |4 -'1?3.1.13 SOC3 MCOCI130-MEBD Building shell completed D days? 01.07.20 01.07.20 4 0L07.20

5 = -.1?3.1.13 SCC3 MBID G4 Building ready for installation D days? 011321 011321 4 011221

& =4 - l;1‘3.1.13 SCOC3 ACCI0 G014 Tirme frame for installation G2 days? 011221 17.03.22

7T | -'1?3.1.0 S0C4 MCOCI70-MEL Acceptance by HBO D days? 161322 1612 22 4 181222

] - Cryogenics milestones. A0 whs?  21.07.23 26.04.24 [r—

g |5 m=i)314.81 2 5006M10 Start of commisioning with local cryogenics anc 0 days? 210723 |X1.07.23 4 21.07.23

10 |33 weida 14,817 s007.M11 component accepted without beam [M11) D days? 26.04.24 260424 & 2160424

11 - Accelerator milestones 26,4 whs? 2B.06.24 31.12.24 [r—

12 |= -'1?2.3 SIS100 bereit fr Strahlbetrieh D wks? 28.106.24 28.06.24 4 28.0624

11 =4 -.1?2.3 515100 First ‘Splash Event’ 0 wiks? 270824  27.08.24 i I7.08.24

14 | -'1?2.3 SO0E.ML1Z SI5100 resdy for ‘pilot beam' operation [single u D wks? 311324 311224 4 3L12.24

15 L] CBM construction milestones 1584 wks7 17.06.20 300623 I 1

16 [ m=if1111  SO06.MIO MV - ready for installation [M10] Dwks?  DE09.21 080921 7

17 |= -1?1.1.1.2 S006.M10 5T5 - ready Por installation [M10] Dmomns? 291221 291321 1211

18 |= -'1?1.1.1.4 S006.M10 TRD - ready for installation |M10]) D wks? 30.06.23 30.06.23 e (30523

19 |= -'1';‘1.1.15 S006.M10 TOF - ready for installation [M10] D wks? 291321 291321 —

mn |E4 -.1';‘1.1.1.? S006.M10 Magnet - ready for installation |M10] Dmomns?  17.06.20 17.06.20 e

1l - Key External Milestones - recollected 143 wks 011221 27.08.24 I 1

P - Building ready for installation D days 011221 011221 5 &m.u;u

3 - Building ready for usage (HBO done) 0 darys 16.12.22 161223 7 AR R

14 - Cryo available in G014 {assurne sarme a5 SI5100) O days 2107.23 10723 9 & 2473

5 - SIS100 first beam for detector commissioning 0 days 7.08.24 270824 13 & 170824

i =

xr - Phase 0 - installations during civil construction 4 wks 02.07.20 290720 M

m - £10 - install rail system dwks 020720 290720 4 ®

3 -

E) - Phase 1 - basic installations [in inst-wind) 32 ks 011221 12.07.22 1

1 - General Infrastructure B wks 011221 25.01.22 Lﬂ

iz - E10 - install RICH/MAUCH base i wiks 011321 281321 22

13 - E10-5A - install racks+power+oooling i wiks 011321 281321 22 T

31 - E30-GCR - install racks+power+cooling 4 whs 011221 281221 22 T

] - E4D-ER - install racks+pewerscooling Imoms 011221 S22 22 IE

15 - Magnet 16 wiks 011221 22.03.22 I

£ L] Magnet - install yoke+coilpower+bb=fb 4 mons 01.12.21 212.03.22 2220 hil i

L] L] TS 0 ks 011221 19.04.22 ;

i3 - 5TS - install 5TS mounting rails in magnet 4 wiks 30322 (190422 37

40 - STS - install service lines 4 whs 011221 281231 22 T+— :

41 L] RICH 4 wks 011221 281221 1l

42 - RICH - install service lines i wiks 011321 281321 22 T

43 - MUCH 28 wis 91221 120722 1

4= - MUCH - install Carbon absorber i wiks 23.03.22 19.04.22 7 -

a5 - MUCH - install platform = displacernent system 4 wks 291221 350122 32 "—l

44 - MUCH - install iron absorbers i wiks 20.04.22 17.05.22 45 44

ar - MUCH - ready for upstream mapping O darys 170522 (170522 46 i 1

43 - MUCH - install main frame 4wk 18.05.22 140622 46 iin

49 - MUCH - install service limes i wiks 15.06.22 12.07.22 22 48

=0 TRD 12 wiks 01.12.21 220222 11




‘ CBM: Installation Plan

®®f‘3®
>3 a0
DD
4
b | | | | | riari] 2021 2022 izl el 2025
o4 oo a2 03| as|an|az|as|as o oo o |ax| gzl as o | a |6z a3 as ol oz o
=1 - TRD - install service lines Imeons 011221 22022F 22
=2 - TOF 12 wke 011231 220222 m
£3 - TOF - install main frame 2 mans 01.12.21 25.01.22 22,28 r
7] - TOF - install service lines Imens 001231 220032 22 T
35 - P50 4 whks 0L.12.31 281221 n
5 - PAD - install suppart 4 wiks 011221 121 12 T
57 - P50 - install service lines Twks 001231 141231 2 h
] -
=3 - Phase 2 - installation and comm-wob after HED 79,6 wks? 19.12.22  26.06.24 1
] - General Infrastructure 12 wks 19.12.32  10.03.23
Bl - E10-54 - comm racks+power+coaling 2 whe 191222 130123 2333
b2 - EIN-GCR - cormim rackis power+ooaling 2 ks 191222 |30.12322 2334
B3 - EAQ-ER - comm racki=power+cooling 4 whs 191222 (130123 |2335
L - E4A0-CR - setup contrad rosm 3 mons 191222 100323 |23
ES - E40-PA - setup preparation anesa 4 wiks 151222 130123 23
L) - DADYFLES 12 wks 16.01.23 07.04.23
Br - DA - install4+comm enftry nodes 3 mons 160123 07.04.23 23,63
=] - Magnet 12 wks 240723 13.10.23
&3 = 1117 5007.A119 Magnet - commissioning Imons 20723 150923 233724
fa = 1117 5007.M11 Magnet - ready for operation [M11] 0 days 150923 150923 69
1l - Magnel - upstream mapping [wo+w MUCH) 4 whs 1E.0923 131023 7047
[F - Magnet - ready for general use 0 days 1310023 131023 |71
] - 5T5 65 wks 02.01.23  29.03.24
2 - 5T5 - install CO2 cooling plant {in E30-GCR) Zmeons 020123 20223 62
T5 - ST5S - re-comm CO2 cooling plant 4 whs 270223 0323 2374
e - 5T5 - install power supplies (E10-5A) 2 whe 160123 100223 61
” - 5T5 - install 5TS box in magnet 2 whe 161023 101123 17,39,60,40,76,72
8 = 1112 5007.A119 5T5 - comm-wob Smeons 131123 190324 67,77
i) = 1112 5007.M11 ST5 - ready for bearm [M11] 0 days 0324 M0324 TB I5.03.04
20 - MVD 24 wke 13.11.23  26.04.24
21 SR BVD - install (after 5TS is mounted in magnet) £ whe 131123 0E.1223 7716
&z = 1111 5007.A119 BVD - comm-wolb Smons 111223 260424 Bl
23 = 1111 5007.M11 BMVD - ready for bearn [M11] 0 days 260424 260424 B2 24.04.24
24 - RICH 77,6 wks? 02.01.23  26.06.24 1
a5 - RICH - install gas system (E30-GCR) 2 whe 020123 70123 62 |
25 - pre-installation in E40-PA 20 wks 16.01.23 020623 =
a7 - RICH - setup box 2 whe 160123 100323 65 M
L) - RICH - mount+align mirrors on mirror wall 4 mons 16.01.23 050523 65 i L
&3 - RICH - mount mirrar wall in box 4 whe 0E05.23 020623 B7ER H
&0 - installation in cave 75,6 wks? 16.01.23  26.06.24 It 1
a1 - RICH - irestall power supplies [E10-54) 2 wihe 160123 100223 61 d
oz - RICH - MIUCH i in park position 0 days 13,1023 13.1023 105 13.10.33
o3 - RICH - mowe box to cive 1wk 161023 201023 33.E992
o4 - RICH - ponnect box service lines 3 whe 231023 101123  43E59193 -
25 - RICH - re-align and check mirrors 4 whs 131123 (QE1223F 94 3
95 - RICH - irstalb-comm photon detectar Zmeons 111223 020224 95 ¥ il
a7 - RICH - pomm-wiob RICH Imeons 050224 290324 9667 7
o8 = 11131 5007.M11 RICH - resady for beam [M11] 0 days 50324 190324 97 26034
L) - RICH - moved to park position 1 day 010424 0lod24 9B
100 - RICH - mavesd froam ark 1o baarn oositioon 1 daw? 606 24 606 24 111 o




' CBM: Installation Plan III

»o5a €
QD
. A
b I | | | | | | | rinrai) 2021 2022 mz3 2024 202%
o o |az|az|as|a o los|ae oo |as|odlaalax|asaslal|alaslosedles
101 - MUCH TTAwks 0L0123 250624 1|
102 - pre-installstion in E40-PA Mwks 100423 220823
103 - MAUCH - install+comm hall-station Gmons 100423 220023 65,67 m
104 - installation in cave TTAwks 0L01.23 250624 1|
105 - MILICH - meve to park position Odays 131023 1110233 49,71 f e
106 - MUCH - install gas system (E30-GCR) 4 whs 0101323 270133 62 I
107 - MLCH - install pawer supplies (E10-54) 4 whs 160133 100223 61 I
108 - MILICH - rawve back to operating position 0 days 0LD4.24  0LOD424 99 £I:I:Lll e
109 - MUCH - install+comm-wob 52 1-4 chambers 3 mens 010424 240624  48,67,49,106,107,108,1 1
110 = 11132 5007.M11 MILICH - ready for beam [M11] Odays 240624 240624 109 P E L
B! - MILICH - rriowe ta park pesition lday 250624 250624 110 T
112 - TRD G0whks  0L01.23 230224
113 - TRD - install power supplies [E10-54) 4 whs 160133 100223 61 I
114 - TRD - install gas systern (E30-GCR) 4 whs 0101323 270133 62 I 8l
115 - TRD - install_camen modules 6wks 030723 201233  51,114,11318 J
116 = 1114 50074119 TRD - camm-wob 8 whs 0L0124 230024 115
17 = 1114 5007.M11 TRD - ready for beam [M11] Odays 230224 230224 116 } 1.04.24
118 - TOF Iqwks 0L01.23 250823 1
118 - TOF - install pawer supplies (E10-54) 4 whs 160133 1002323 61 H
10 - TOF - install gas system (E30-GCH) 4 whs 0101323 270133 62 M
121 - TOF - install+comm modules 12wks 100423 300623  19,5354,120,119,67 |
122 = 1115 5007.A119 TOF - comm-wob & whs 030723 (250823 11 T
113 = 1115 5007.M11 TOF - ready for beam [M11] Odays 250823 250823 122 l} r5.08(23
124 - 5D Ewks 101232 300623
125 - P50 - install power supplies [E10-54) 2wk 160133 270123 61 T
126 - PSD - comm support movement ZTwks 191237 304232 2356 "i
17 - PSD - install modules 4 whs 020123 270123 126 1
128 - P50 - install electronic 8 whs 100433 0LD623 127,67 -3
129 = 11162 5007.A119 P50 - comm-wob 4 whs 050623 300623 128 [ 4
130 = 11162 5007.M11 PSD - ready for beam [M11] Odays 300623 300623 129 & [h.pa.23
1311 L
132 - HADES major installation phases G4,Gwhks 0L0323 240524 1
113 - HADES external milestones 0 ks 0L03.23 0LD3.23 & oL
134 * HADES magnet ready for installation (M20]  Odays  0L0323  0L0323 1 ﬁi
135 * HADES detectors ready for iratallation [MA0] Odays  0L0323  0LO0323 4:|
136 - HADES magnet 2E,Gwhks 0L0323 150823 ;
137 - HADES magnet installation 4 whs 010333 20323 23,134 h h
138 - HADES magnet alignment 4 whs 90333 (2504323 137 h
139 - HADES magnet QA 4 whs 604323 230523 138 1
140 - HADES magnet re-commissioning 4 wks 240723 1E0823  23,139,24 'a
141 - HADES magnet field mapping 4 whs 210823 150923 140 :I
142 - HADES detectars I6wks  1E0023 240524 i 1
143 - HADES mainframe installation 4 whs 1E(933 (131023 141 .
142 - HADES all sub-systems instal+comm-wab 4 mons 16.10.23 02.02.24 135,143,651 l
145 - HADES ECAL install+camm-wob gmons 050234 240524 14461 A 3
146 = 113  5007.M11 HADES ready for beam [M11] Odays 240524 240524 145 5.24
147 L 1 ‘-r
148 - Ready for beam summary 608 wks 30.06.23 27.08.24 1
149 - STS ready for beam Odays 290334 200324 79 JQ?JD
150 - RICH ready for beam Odays 260624 2606324 100 0624
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M: Installation Plan I

i) 2021
o4 oo az] 63| os) e | a2

1=1 - MIUCH ready for beam 0 days 240624 M0624 110

1%2 - TOF ready for besm 0 days 250823 250823 113

153 - P50 ready for beam 0 days 30.06.23 3000623 130

154 - oiia 5007811 CEM h+& |STSRICH+TOF+PSD) ready for beam 0 days 260624 260624  149.150,152,153
125 - o111 S007.M11 CEM miu [(STE+MUCH+TOR+PED) ready for bean 0 days 240624 20624 149151 152,153
154 - HADES ready for beam 0 days 240524 M0524 146

157 - SI5100 ready for beam operation 0 days 2E.D6.24 2EDG24 12

18 - SIS100 First 'Splash Event’ 0 days 270824 IT0R24 25
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