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Mission:

Systematically explore QCD matter at large baryon densities with
high accuracy and rare probes.

Fundamental questions:
Equation of State of QCD matter at neutron star core densities
Phase structure of QCD matter
Chiral symmetry restoration at large densities
Bound states with strangeness
Charm in dense baryonic matter

08.02.2021 N.Herrmann, 10th FAIR RRB meeting 2



CBMBuilding
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AShell construction iprogressing well

- re-baseliningn Q1.2021 ongoing
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CBM experimentasetup (day-1)
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Day1 funding
~ 90%secured

Day1 setup=MSVsetup ¢ ComputePerformance- ECAL
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C.B.M.statusc¢ Score Card
Component/ Cost Construction Test/
e )l s P

Micro Vertex Detector (MVD) 914
Silicon Tracking System (STS) - 9504

Ring Image Cherenkov Detector (RICH) - 3697 -
Muon Detector (MUCH) - 6138 -
< Transition Radiation Detector (TR\Dj- 2615 -
= Time of Flight System (TOF) - 5785 -
= Projectile Spectator Detector (PSDIN 944 [
Dipol Magnet - 3758 -
Online Systems (DAQ and FLES) 1825 -
Beam monitoring system . 120 -
Infrastructure 2192 -
92% 93%
value 37492 secured
weighted
Phase-0
ol HADES upgrade 2594 .
(S1S100)

Change since report 2020-I1 unchanged 6%
Reporting Data Date: 12.01.2021
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CBMcollaboration structure

Collaboration Board |
Chair N. Xu (CCNU), Dep. A. Kugler (NPI-CAS) !
Junior Representative Spokesperson |
K. Agarwal (UTUB) N. Herrmann (UHD), Dep. S. Chattopadhyay (VECC) . V. Ladygin (JINR) \
ex officio members E
Management Board P. Senger (GSI) |
........................... J Slrolh (UFRA‘ GS') ]
W. Zabolotny (WUT) |
Resource Technical Computing Physics Conference & Operations |
Board Board Board Board Editorial Board i
J. Eschke (FAIR) P. Gasik (FAIR) V. Friese (GSI) |. Selyuzhenkov (GSI) H.R. Schmidt (UTUB, GSI) C. Sturm (GSI) E Fu ” + ASSOCIateM em ber
""" China A UUTUTT/USM e e
N. Xu (CCNU) Cave ki (@s) SIM e Hadron 1 vassiiev Gsi) EnSCBI\gSI I nStitutiOnS
: g . St
Czech Rep Magnet P. Senger (GSI) EDC P.A. Loizeau (GSI) V. Klochkov (UTUB) urm (GS1)
A. Kugler (NPI-CAS) S. Das (BOSE) . .
Germany | MVD o wrra cs)  ODM . pecueiand F1A%). Dilepton T ey (ruos A 66institutes
. P. Bhaduri (VECC)
Hungary STS HR. schmiat (UTUB, 3shDPF V. Friese (Gsi)
o il R ALG CF . sopanenior s A 490members
India MUCH s. chattopadhyay (VECC) S. Gorbunov (GSI) H. Zbroszczyk (WUT)
S. Chattopaghay (VECC)
Korea RICH C. Hohne (UGI), OAE NN COM 0. Golosov ( MEPhI)
|-K.Y PNU K. Kampert (UWU) I. Selyuzhenkov (GSI)
Polgjr;d TRD C. Blume (UFRA) INF F. Uhlig (GSI)
P.Staszel (UJAG) TOF \. Deppner (UHD PDB e tavik@Gs)
Romania Depener (UHD)
M. Petrovici (IFIN-HH) ECAL Acronyms
R Ss'a | Korolko (ITEP) MVD - Micro Vertex Detector SIM - SIMulation
u " .l STS - Silicon Tracking System EDC - Experiment & Detector Control
A. Akindinov (ITEP) PSD F. Guber (INR) MUCH — MUon Chambers ODM — Online Data Management
Ukralne RICH - Ring Imaging Cherenkov detector DPF — Data Processing Framework
V. Putgatch (KINR) DAQ D. Emschermann (GSI) TRD - Transition Radiation Detector ALG - ALGorithms
J | N R TOF — Tim Of Flight detector OAE - Offline Analysis Environment
FLES_l N J. DeCuveland (FIAS ECAL - Electromagnetic CALorimeter INF — software INFrastructure
V. Ladygin (JINR) - DeCuveland ( ) DAQ — Data AcQuisition system PDB - Parameter DataBase
FLES- IN — First Level Selector — Input Nodes C2F - Correlation, Flow, Fluctuations
BC T Galatyuk (TUDA) BC — Beam Counter COM - COMmon




Cave Infrastructure

CBM Collaboration Memorandum of Understanding 15.04.2020
Cost Assessment

Memorandum of Understanding

Common Infrastructure
of the CBM Experiment at FAIR

for Collaboration in the Construction of the
Compressed Baryonic Matter (CBM)

Experiment at FAIR
between

the Facility for Antiproton and lon Research in Europe GmbH, hereinafter referred to as
FAIR GmbH,

and

the full member institutions of the CBM Collaboration
(hereinafter referred to as Member Institutions)

together with the corresponding funding agencies
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Compressed Baryonic Matter Experiment

October 2019
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CBM Iinstallationc towards baseline2021

CBM

2021 2022 2023 2024

I I [ [ !

shell/basic services TGA

2025

IIIIIIIIIIIIIII-IIIIIIIII’

onstruction site rules T T normal operation rules
onstruction site services
crane cryo
Supports Detectors + systems

Rails, platform

Dipole foundation Infrastructure User space pre-coml@
Magnet . I
Services Pre-commissioning
< > % >
1. Heavy infra. 2.Supports < >
services 3. Detectors 4. Ready for beam
N -’
HADES
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Highlights from the detector projects

Magnet yoke

Magnet (GSIBINP NovosibirskiINRDubng

A Progress in design of coils, branch box, transfer line, cryostat.

A Successful Yokend Power Supply Production Readiness Review
in February 2021

A Hall at BINP prepared for Factory Acceptance Tests

Beam monitor and start detector§TUDarmstadt)

A Endorsed as an independent project

A Start detector Concept for Dalybased orpcCVIhigh purity diamond sensors
A A concept of the beam abort system being worked out

MVD (U Frankfurt,GSIJKF Frankfurt]PHCStrasbourgPusarb I N

A MIMOSISL: first full size sensor prototype available! First tests successful, systematic studies ongoin
A TDR ready for collaboration review in December 2020

A MIMOSIS submission if2.2021

MIMOSIS1
STYGSI DarmstadfINRDubna KITKarlsruhe JUCrakowAGHCrakoyKINRKiey Univ Tuihig genWarsawUT) (evaluation PCE)
A All sensors deliveredQA done |
A Successful Moduland Ladder assembly EDRDec. 2020
A New ASICS available (ST8er2.2)
A Preproductionm Q2/Q3.2021
A PRR prior to mass productioni.2021 Assembled STS module




Highlights from the detector projects

MUCH(Aligarh Muslim Uniy Bosdnst. Kolkatg PanjaldUniv,

Univ of Jammu, Univ of KashmiyrUniv of Calcutta B.H Univ.Varanasi,
VECC KolkatéOPBhubaneswarNISEBhubaneswar,
lITKharagpurllTIndore, GauhatiUniv, PNPIGatchina)

A Mechanics CDR acceptdeDRn 09.2021

A 2nd station GEM chambemassembly in progress forCBMQH M~ D9 a
ARPCstationl 3aSyYofe Ay LIRRINBaAa F2N Y/ .
RICHUnNIiv. GiessenJniv Wuppertal PNPIGatchina GSIDarmstadt)

A Mechanics CDR acceptdgDRn 09.2021

A Camera desigEDR completedore-production (demonstrator incl. cooling) launch in 2021
A Mirrors EDR/PRR in Q1.2021 followed by start of mgroduction
TRD(NIPNBBucharestUniv Frankfurt,Univ HeidelbergUniv Minster,IRFrankfur)
A Outer modules PRR completed, first of series production (5 molingd1.2021

A Inner modules TDR Addendum ready for submission in 04.2021

A SPADIC 2.3 ASIC test submission in D€ _
TOHTHU BeijingNIPNEBBucharestGSIDarmstadt, TUDarmstadt,USTCHefel, f Innean 10)diz/cm rsached
Univ Heidelberg| TERMMoscow HZDRRossendorfCCNU Wuhgn 3 | |

A New ASIC PADI Xl successfully testeRR i93.2021

A Unprecedented time resolution of 3&reached (prelim.)
A Particle fluxes > 10 kHz/@meached

A Ageing studies ongoing in Bucharest (ISRAM fagility
PSD(INRMoscow TUDarmstadt, CTUPrague NPIRe2 B
A All modulesproduced, Uppesupport structure arrived at FAIR in 09.20 ' - upport SAT

T RICH/MUCH
Mechanics

TRD wall layout
a2RdzZ S GeLIS ar

g

120 pA -> in mean 2 kHz/cm?

Time

TOF higkrate test



1. Install, commission and use 430 out of 1100
CBM RICH muléinode photemultipliers (MAPMT)
including FEE in HADES RICH photon detector

2. Install commissiommnduse
10%o0f the CBM TORodules

includingread-out chain
at STAR/RHIBES 11 2019/2020)

3. Upgrade BM@N experiment
with 4 Silicon stations of CBM/STS desigine
BM@Nexperimentat the NuclotronJINRDubna
(Au-beams in lat€2022)

4. Install commissiorand usethe Project
SpectatorDetectorat the BM@Nexperiment

5. mini CBM (mCBM@ SIS#i8)monstratorfor
full CBMdatatakingand analysihain

08.02.2021 N.Herrmann, 10th FAIR RRB meeting
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The upgraded HADES detector (five new detector systenill:XPIES

Improved physics performance through instrumentation B i T
of the very forward hemisphere using FAIR technology. | .2 ’

: : =T
In particular important for the Hyperon Program. e
S N u\ - TransFAIR, Jilic ‘
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" beam

ROOT geometry

May 2020

target chamber
incl.
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triggerless-
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assigning
time stamps
to hits

Copper
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double stack + test module

triple stack

mTOF
25x RPCs
in 5x super modules

mRICH
2x aerogel pads
36x MAPMTs

GBTXx

optical fibers 50m

optical
fibers

FLES Timeslice Building
DPB: FPGA, \ Event
50m ) . 300 m I Reconstruction
ioal uSlice building, — L TZCE bt
optica (FLES interface) [~ optcal Green —Z ==~ ~~~~"
IT t ______
TEC Cube | Archiving
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ROOT geometry
May 2020 mPSD

double stack + test module

mTOF

25x RPCs
target chamber mTRD in 5x super modules
incl. 1x MWPCs

TO diamond : ‘
counter —1T h | | .
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——
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20

mCBM commissioning with beam, first result{g\X 2

CBNM

data:

run 831, May 4%, 2020

208pph + Au, 1.060 AGeV

"l ow" collisio

e1ep 030z AeN - Areuiwnaud

Observed time and spatial correlations between detector subsystems:
first steps towards verification of the triggerless-streaming DAQ system of CBM,
to be verified up to the CBM design limit of 10 MHz collision rate.

N.Herrmann, 10th FAIR RRB meeting
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mMCBM- data campaign 2021 F-\IRE

mCBM@SIS18 2021 / mCBM DAQICOHIGIEECES S DAQ(GSI Darmstadt, KIT KarlsruidgrsawuUT,
FLES N s +detector groups)

Fee | GBT . PCle fi> e | InfiniBand > [sSlylel FLESKIAS Frankfurtyniv Frankfurt)
node node

(1) (2) (2) (3)

The CBM Collaboration

Migration to the final configuration
of the CBM data transport chain

Completion of detector stations / subsystems

Upgrade of cave infrastructure
(cooling, vacuum, alignment)

Further development of
CBM online/offline software packages
incl. controls / run control

Common Readout Interface (CRI) cards in an Entry Node
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ge)
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()
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June 2020

Beam time schedule 2021

beam time . :

application (1) Commissioning of upgraded data transport and detector subsystems & high-rate detector tests
for 2021/22 208Pph beam, shifts (sec. user) within March 2021

fully granted (2) Commissioning of benchmark runs (s production) incl. online reconstruction & selection

78Kr beam, (prim. user) May 2021 and %O beam, June 2021
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CBMeTOR@ STAR

Run20 (Dec2018 Sep2020kuccessfullgompleted

r 21044027

Progress Report

https://repository.qgsi.de/record/22817-
Runby-Runonline QA
of eTORRun20data
ggrrsgﬁ?fsw i “ Important steptowards
gt . | é CBMcontrol concept

og

Hyper nuclei in BES-II year 2018, 3.85 GeV FXT *®, H

at FAIR

v, Usageandoptimizationof
CBMsoftware

3.85 GeV, Fixed target mode

7z

eTOF 1/B
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' N
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2019

Large potentialfor
physicsresults
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« Ready to extract lifetime for 3%, H
« Extract yields for 3®,H
« Work in progress

XY PV zZ PV

Y. Vassiliev, CM, Oct.202D
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Summary /Conclusion

CBMscientificprogramat SIS10@s unique
exploreQCD matter aheutron star coredensities
employhigh statisticscapability
to achievehigh-precisionof multi-differential observables
to enablerare processesssensitiveprobes

CBM dayl setupallowsstart of programwith significantdiscoverypotential
excitationfunction of hyperonsproduction
excitationfunction of di-lepton production
studyof light hypernuclei

CBM Phase fctivitiestargetedtowardsusageand understanding
of majorcomponents& productionof physicgesultswith CBMdevices

CBMc RICHsensors& readout in HADES at SI1S18

CBMc¢ TOFand HPGsoftware iIn STAR at RHIC/BNL
CBMc PSDandCBM- STS in BM@N atNuclotronfJINR
Integration of allsubsystem# FLES in mMCBMat SIS18

CBMcollaborationis openfor contributionsfrom additionalgroups

CBMneedsthe sustainedsupportof all fundingagenciefor HWand SWprojects
08.02.2021 N.Herrmann, 10th FAIR RRB meeting 19



