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Accelerator
Facilities

NUSTAR SIS100 B pacnonoxeHne CBM byaet
noctaendaTb Nyykn Au(Ca) c aHeprnen

KonnaGopaums: no 11(14) Al'sB v npotoHoB o 29 'aB
ils‘(:)TpaH SIS300 — saapa BNMoTh 40 ypaHa ¢

WHCTUTYTOB (yH“BepC"TeTOB) aHepruen 8-40AM3B v npoToHbl Ao 90
> 400 y4YacTHMKOB. B

Bonblwoe poccunuckoe yyacrtue,
9 MHCTUTYTOB.

Bbicokas MHTeHCUMBHOCTb ny4ka (~ 10° agep/c Ha MULWEHb, YTO COOTBETCTBYET OT
10> — 107 B3ammopgeunctBum/cek. (A+A) po 107 BzammopgeuctBum/cek. (p+A)
B3anMoaencTBUsM)

BbicokockopocTHasa DAQ no3BonsaeT obpadbartbiBaTb BCO MH(pOpMaLUIO.
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JkcnepumeHm CBM.

TOF

RICH TRD KoHuenuus akcnepumeHTa

— cBepxnpoBoasALLUA
ANNOJSIbHbLIA MArHwuT,
TpekoBas cucrema (8
CTaHLMU CUITMKOHOBbIX
Kamep), 3atem PID.

Dipole magnet

dp/p=1.8% (p > 1
GeV/c, 1 Tm field)

position)

UpeHTndpumkauma nentoHoB HeoGxoauma ANA BbINOMHEHUA MporpamMmbl
akcnepumeHta (n.B.m (o,p,p), (J/¥, ¥’), AU-NEeNTOHHbLIU KOHTUHYYM,
NenTOHbI OT pacnagoB TsXeNbiX apoMaToB U T.4.).

Heob6xoanmo nopaeneHne nuoHoB > 1/5000 (cenyac no npoekty 1/10000)
(RICH (>1/100 go 7-10 I'aB/c) + TRD).
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JkcnepumeHm CBM.

NMNAAD® yyacTByeT B cO3gaHUM ABYX OETEKTOPOB NeNTOHHOM naeHTudpunkaumm
RICH n MuCh.

Decision X1.19.6:
The Council agrees to the collaboration between FAIR GmbH and the NRC Kurchatov
Institute, Gatchina (PNPI) regarding the production of the following components of the
detector of the CBM collaboration:

+« Mechanical Support Structures including Shielding Box for Camera and Gas

System for the Ring Imaging Cherenkov Detector (RICH), (PSP 1.1.1.3.1.2)

This agreement is valid under the assumption that PNPI provides these components
for the 2005-price including an inflation correction similar to that for cash
contributions, according to FAIR Council Resolution V.10.1, and according to the
technical specifications in the approved “Technical Design Report for the CBM Ring
Imaging Cherenkov detector (RICH)”. The 2005-price for these components shall be
considered as Russian contribution to experiments, within the contribution to

experiments from the Russian commitment.

A complete collaboration contract including all annexes and technical specifications,
according to FAIR Council Resolution 111.10.1, is to be concluded.

(For information: The total cost-book value of this item amounts to 1,450,000.00 €. The
corresponding Collaboration Contract is planned to be ready for signing during the fourth
quarter of 2014.)

Decision XV1.12.4

The Council agrees to the collaboration between FAIR GmbH and the NRC Kurchatov
Institute (PNPI), Gatchina regarding the production of the following components of the
detector of the CBM collaboration:
+ Absorbers, Mechanical Structures, Gas System and contribution to LV, HV,
Safety, Spare Parts, Alignment, Transport, Infrastructure and Installation for the
Muon Chamber System (MUCH) (PSP 1.1.1.3.2.3)
This agreement is valid under the assumption that PNPI provides these components
for the 2005-price including an inflation correction similar to that for cash
contributions, according to FAIR Council Resolution V.10.1, and according to the
technical specifications in the approvedzo “Technical Design Report for the CBM Muon
Chamber System (MUCH)”. The 2005-price for these components shall be considered
as Russian contribution to experiments.
A complete collaboration contract including all annexes and technical specifications,
according to FAIR Council Resolution 11.10.1, is to be concluded.

For information:

The total cost-book value of this item amounts to 3,022,000.00 €. This project is one out of
four summarised in the CB work package: Muon Detector (MUCH), PSP code 1.1.1.3.2, with
a full cost-book value of 7,677,700.00 € The corresponding Collaboration Contract is
planned to be ready for signing during the fourth quarter of 2015.

NMoanucaHbl KOHTPaKTbl HA NPOU3BOACTBO OOOUX AETEKTOPOB.

OTtBeTrcTBeHHOCTb [TUAD — mexaHun4yeckasa CTpyKTypa + razoBasd cucrema

CBM (MUA®D) (RICH n MuCh)

V. Dobyrn, D. Ivanischev, V. Ilvanov, A. Khanzadeev, L. Kochenda, B. Komkov,
V. Kozlov, P. Kravtsov, E. Kryshen, L. Kudin, N. Miftakhov, V. Nikulin,

E. Rostchin, Yu. Ryabov, V. Samsonov, O. Tarassenkova, S. Volkov,

M. Vznuzdaev, M. Zhalov, D. Tyts, M. Malaev, I|. Solovyev, A. Soloveyv,

G.Rybakov.
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Hemekmop RCH.

Knaccunyeckasi cxema c paguatopom U cchepuyecKMm 3epKasiom.

B=—L > L Yonosue sosnukHoseHus ueperrocroro Peructpaumsi  YepeHKOBCKOrO  M3MyuYeHuss  —
n o
¢ VIsnyHeHna BO3HMUKaeT NMpuU ABUXKEHUN 3apsKeHHOW 4acTuubl

cosO = [31—11 azg:zme:ﬁ;a‘;m”b MOBEPXHOCT KoHyca B NMPO3payHOM cpede CO CKOPOCTbH Oonbluen
B = V. m = p VT=p?/pc CKOPOCTU cBeTa B 3TOM cpepge.
N — KO3@. NpesioMneHuns C P

paavaTtopa Track projecton 3MEeKTPOHbI HAYUHAKOT U3Ny4YaTb

YepeHKOBCKUIA CBET, UMeS UMNYIbChl,
. Q .O. ropasfo MeHblUMe, YeM Aaxe NMMOHbI U3-3a
~ from STS pa3Huubl B Mmaccax. loatomy go

- Q onpeaeneHHbIX 3HA4YEHUI UMNYNLCOB

Photodetector plane

WCTOMHWK YacTuy

g

e — 3apsiKeHHbIX YacTUL ANEeKTPOHbI OyayT
neverrope (R/2) PamATOD —— | 3enkanc (R) N o) BblAaBaTb “Kpyru”’, a octanbHble YacTULbl
OnTuMU3UpoOBaHHAA reoMmeTpus. HeT.

¢ PacnonoxeH cpa3sy 3a MarHUTOM;

*%* AnepTypa 25° no BepTuUKanu 1 35° no ropusoHTanu,
«* [OnvHa Boonb nyyka 2 m.;

*%* [lo BepTuKanu 3epkarsno pasgenieHo Ha 2 4yacTu;

«* Pagunyc 3epkana 3m;

** [Ba dpoTtoaeTeKkTOopa (Bbille U HMXKE OCU NYYKa);

«* Pagunatop — CO, npu HopmansHou T n P.

% 72 NAUTKM CTEKNSAHHLIX 3epkan (6  MM).
OTtpaxalowiee NoKpbITUE — TOHKUN cnou Al.
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demekmop RCH.

OcCHOBHbIe TPeOOBaHUSA K KOHCTPYKLUMN.

*%* Tpo4yHOCTN KOHCTPYKUun. Umeem 14 M? Xxpynkoro ctekna, secom ~ 180 Kr.

«* CTaOUNbHOCTb ONTMYECKOU cUCTeMbl. (72 3epKanbHble MAUTKU C 3-4-
MUNJIMMETPOBbLIM 3a30POM) NMPU TPAHCNOPTUPOBKE KPaHOM,;

** PagunaumoHHas npo3pavyHoOCTb;
«* 3awmTta (poTOyMHOXUTENEN OT MarHUTHOrO NONA;

*%* [lonxHO cooTBeTCTBOBaTb AOCTYNHOMY 6ron,>|<eTy.

1t
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emexkmop RCH.

Ons yaoBneTBOpeHUsi TPe6oBaHUSIM PAaCCMOTPEHO HECKOSIbKO BapUaHTOB

KOHCTPYKUUN noAaAepPXKUN 3epKarn.

-

= \%fﬂ\?@@/

v

0, noaaepXxuBaroLWnK 2 psiga 3epkKan).

B cooTtBeTCTBUMU C KOHTPAKTOM Obin CNPOEeKTUpoBaH

Ha4yaTo Npon3BoacCTBO NPOTOTUMNA KOHCTPYKUUUN OnNA

noaaepXkKu 3epkKarn,

> BbiIOpaH oaguH BapnaHT, KaKk 6a30BbIN (TOHKOCTEHHbI
NSAUTOK.
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akcnepnmeHT CBM
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BO3MOXHOCTM HOCTUPOBKM!.

H

TaKTUKa COOpPKHM,
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Hemekmop RCH.

HeKOTOpre KOMMNMOHEHTbI yXXe rotoBbl, OCTalJibHbl€e B rnpouecce npon3BoacTtBa.

/’/

Bce aonxHo ObITb roTOBO M cobpaHo K mapTty 2018 roaa.
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Hemexkmop MuCh.

Knaccuyeckas cxema ¢ abcopoepamMu U TPEeKOBbIMU KaMepaMu MexAay.

MaTb cnoeB abcopbepoB..

MNMepBbIN abcopbep — yrnepoa (60 cm.).
OcTtanbHble abcopbepbl (2-5) — xeneso.

TonwmHa abcopbepoB  ONTUMM3UPOBaAHaA  Ans
BO3MOXHOCTU perucTpauum u wunaeHTudumkaumm
MIOOHOB C MarnbIM UMMNYJIbCOM.

MepBble ABe TpekoBble CTaHUUM — NO TPU CrioA
TpexcnonHbix GEM.

CtaHuun 3 n 4 — RPC unu Straw Tpyoku.

e

B orBeTcTBEHHOCTbL [TUA®D BXxoAUT pa3paboTka:

“ Mnartdopmbl, o6ecneynBaroen 6eonacHoe
nepemelyeHne aetekropa oowmum Becom 6onee 300 T;
+» MornoTutenen c CUCTEMOMN UX NOACTABOK;

% CynepcCTpyKTypbl, o6ecneuymnBaroLien nogsec n
nepemMeLleHne TPeKOBbIX Kamep;

% MasoBon cucTtembl;

% lNy4ykoBOW BaKyyMHOM TPYyObiI;

s CuctemMmbl NnogBOAOB CEPBUCOB;

“ UHTerpaumusa B okpyxxeHuu apyrux nogcuctem CBM. |
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Hemexkmop MuCh.

COOTBETCTBMMN C KOHTPaAKTOM, Ha4aTa pa3pa60TKa CuctemMbl nepemMeLleHuns MHOIFOTOHHOW
KOHCTPYKUUMN. PaccmanuBaeTcn HEeCKOJIbKO BapunaHTOB CUCTEMbI, NOAroToByiIieHO TeéxXxHun4eckKkoe
3agaHue, wuaet nMnNOUCK npoudBoguTerns, CnocobHoro onTMMMUM3npoBatb M aganTnpoBaTb
ﬂpe.D,HO)KeHHbIﬁ AU3anH K BO3MOXHOCTSAM KOHKpPeTHOro npeanpuvuAaTus.
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Hemexkmop MuCh.

s BepeTca pa3paboTka KOHCTPYKLIMM NMepBOro NOrnoTuTesna U3 sierkoro matepuvana;

s lMpoBoaguTtcs BbiI6Op MaTepuana (rpaduT, antoMMHUN, OKUCb aNtOMUHURA);

s lMpoBoauTCsa BbIOOP ManoakTUBMPYEMOro TSXeroro Mmatepuarna ansa ueHTpanbHoOu
BCTaBKM NepBOro norrnoTurtens.

Ceccusa OPB3, 27 pekabpsa 2017 akcnepumeHT CBM
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doknadbl u nybnukauuu.

5 [OKNaaoB Ha ABYX KonsabopauMoHHbIX coBellaHuAX + AoKnaabl Ha pabouynx rpynnax.

1. Challenges in QCD matter physics --The scientific programme of the Compressed Baryonic Matter experiment at FAIR
CBM Collaboration (T. Ablyazimov (Dubna, JINR) et al.). Jul 6, 2016. 11 pp. Published in Eur.Phys.J. A53 (2017) no.3,
60

2. The CBM RICH project J. Adamczewski-Musch et al.. 2017. 5 pp. Published in Nucl.Instrum.Meth. A845 (2017) 434-438

3. Tests of the CBM Rich readout and Daq prototype J. Adamczewski-Musch et al.. 2017. 9 pp. Published in
Phys.Part.Nucl.Lett. 14 (2017) no.6, 904-912

4 The RICH detector of the CBM experiment J. Adamczewski-Musch et al.. 2017. 4 pp. Published in Nucl.Instrum.Meth.
A876 (2017) 65-68

5. Development of the CBM RICH readout electronics and DAQ J. Adamczewski-Musch et al.. 2017. 3 pp. Published in
Nucl.Instrum.Meth. A876 (2017) 246-248

6. Event reconstruction for the CBM-RICH prototype beamtest data in 2014 J. Adamczewski-Musch et al.. 2017. 4 pp.
Published in Nucl.Instrum.Meth. A876 (2017) 76-79

7. Single photon test bench for series tests of HAMAMATSU H12700 MAPMTs J. Adamczewski-Musch et al.. 2017. 3 pp.
Published in Nucl.Instrum.Meth. A876 (2017) 123-125

8. Conception and design of a control and monitoring system for the mirror alignment of the CBM RICH detector
J. Adamczewski-Musch et al.. 2017. 4 pp. Published in Nucl.Instrum.Meth. A876 (2017) 119-122
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Выступающий
Заметки для презентации
чки


lMnanbi Ha 2018 200.

BbinonHeHUe KOHTPaKTHbIX 00s3aTeNnbLCTB No co3aaHuto aetektopoB RICH n MuCh
akcnepumeHTta CBM B COOTBETCTBUM C NnaH-rpacgpunkamun.

bnarogapto 3a BHUMaHue !

Ceccusa OPB3, 27 pekabpsa 2017 akcnepumeHT CBM
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Выступающий
Заметки для презентации
чки
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Hemekmop RCH.

Knaccuyeckas cxema ¢ paguatopom n cchepmyeckum 3epKasiom.

B=—>— Ycnosune BO3HUKHOBEHUS YEPEHKOBCKOro PerMCTpau,vm YepeHKOBCKOro n3ny4vyeHuA —
n o
¢ n3nyHeHns BO3HMKaeT NMpu OABMXKEHUN 3apsKeHHOW 4YacTuubl
B NMPO3payHOM cpede CO CKOPOCTbH Oonbluen
_ v - Tar CKOpOCTU CBeTa B 3TON cpene.
B M p vI-B*/ B¢

cosO = 1 ManyyeHve nget Boonb NOBEPXHOCTM KOHyca
[3 n (n3oTponH. cpena)

N — K03(. NnpenomneHmns
paanaTopa Track projection

3NEeKTPOHbI HAYMHAKOT U3ny4yaTb

YyepeHKOBCKUN CBET, MMesi UMNYJbChbl,

- o exrapolaon O .O. ropasfo MeHbluMe, YeM Aaxe NUOHbI U3-3a
Bl e pa3Huubl B maccax. [oatomy no

onpeAeneHHbIX 3Ha4Y4eHUN UMNYNbCOB

— 3apsXKeHHbIX YacTUL, INEeKTPOHbI OyayT

a) b) BblAaaBaTb “Kpyrn”, a octaribHble YacTulbl

HeT.

Photodetector plane

WCTOMHWK YacTuy

-

CteknaHHoe 3epkano. OTpaxarlee
NOKPbITUE — TOHKMUM crnou Al

dononHutenbHasn 3awumTa (oT
koppo3uu) — MnF,.

Pasmep 6.5 x 6.5 MM? nosBonser pasnuyatb
paguycbl U 4OBOAUTL pasgerieHue 3neKTPOHOB U
nuoHoB Ao 8-10 MB/c no umnynbcy. H8500 C/D

64ch, 52x52mm? 5
Ceccusa OPB3, 27 pekabpsa 2017 akcnepumeHT CBM +




- Design requirements

** Right behind the magnet.

¢ Total length along Z is ~ 2 m.

**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.

=== % 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

Ceccusa OPB3, 27 pekabpa 2017 akcnepumeHT CBM 16


Выступающий
Заметки для презентации
чки


JkcnepumeHm CBM.

I I 1
200 -
: ’ _\QB P o) Y - RHIC :
0 | By
2 150 % :
~ — S-=0&QB=04 -
20
o " RHIC
= r 10
T 100F ¢ FAR FAIR, NICA ¥
E |
£ Hadronic freeze-out
O 5ot )
= L J. Randrup & J. Cleymans
[Phys. Rev. C74 (2006) 047901
PR T T PR (N ST ST SR N T T
0.00 0.04 0.08 0.12 0.1
; 3
Net baryon density g (fm ")

Lelunsd Uwbyg, 41 pekadops <017 akcnepnmeHT CBM



JkcnepumeHm CBWM.

®dusnvyeckana nporpamma CBM (SI1S100)

m YpaBHeHne cocToAaHnA KX matepun, NpoABNEHUA HEHYKIOHHbBIX cTeNeHeW ceoboabl npu
Bonbwnx 6apUoHHBIX MNOTHOCTAX

m CylLlecTBOBaHWE haz0Boro nepexona oT aApOHHOW K KBAPK-TMKOOHHOW MaTepuu, a Takke
BO3MOXHOE cyllecTBoBaHUE ak3oTHUYeckmnx KX das, nogobHbIX KBapKOHMEBOW MaTEpnmn

m Moandmkauna CBOWCTB agpOoHOB B NNOTHOW BapUOHHOW MaTepun, BO3MOXHOE NPOABMEHNE
CUrHanoB BOCCTAHOBMNEHWA KMpanbHOW CUMMETPUK

m CyulecTBOBaHNE MaTepun B opMe TSKENbIX MYNBTU-CTPaHHbIX 00bEKTOB

NOpEHLL-CHAaThIE COCTOAHWE a/IPOHHOE
aapa K

npenpaBHOBECHOE OHW3aUMA
COCTOAHKWE o .

Ceccusa OPB3, 27 pekabpsa 2017 akcnepumeHT CBM
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JkcnepumeHm CBM.

HabnopaeMble ana wnpokoro Habopa saep v 3Hepruii ¢ 4oCTaTOMHOM CTAaTUCTUKOW

YpaBHeHUe COCTOAHUA A0ePHOW MaTepuu NPU NNOTHOCTAX Kopa HEMTPOHHLIX 3Be3

m KonnekTueBHbIe NOTOKKM aapoHoB (0bycnoBneHsbl pacnpeaeneHneM AaBneHns B cpeae Ha paHHewn
cTaann)

m YacTuubl, cogepxalume Yyapm (D - Me30Hbl, YapMOoHUYM) Npw (Mo )NOPOroBbiX 3HEPrUAX,
POXAAKTCA B Ha4aNlbHOW (hase CTONKHOBEHUA, T.€. HEeCYT MH(POPMaLMKD O CUIBHO CKaToM
GapuoHHOM MaTepun

m MynbTn CTpaHHbIE TMNEPOHBI

m [1pAMble POTOHLI

KpuTuueckasa Touka Ha dpazoBou anarpamme KXO
m CTaTuctuyeckuini aHanus event-by-event donyktyauui 1 Koppenauun gaseT nHhopmaumno o
Hanu4yumn hazoBoro nepexona v KPUTUYECKOM TOUKN

OekoHaWHMEHT U NPU3HaKN BOCCTAHOBMNEHUA KUPanNbHOW CUMMETPUM NpU GonblUKX Pg

m Bbixoabl M cnekTpbl cTpaHHbIX Yactuy, (K, A, Z, E, Q N UX aHTMYacTMLUbl) U aAPOHHbIX PE30HaHCOB
(Takme kak K*, A¥*)

m Bbixoabl 1 cnekTpbl o4apoBaHHbIX Yactuy (J/y, g', DY, D%, A)

m J/Ierkme BeKTOpHbIE ME30HHI (p,m,p —e*e(U*Y)) AarT HEBO3MYLLEHHY UHOPMaUnIo
OTHOCUTENBHO aAPOHHbLIX CBOMCTB NIIOTHON WU ropaYei cpeabl

m Moaudpukauua cBOUCTB aApoHOB (p,®,¢ —e*e (), D)

CTtpaHHasa maTepus

m [Mnepsapa ¢ MynbTU CTPaHHBLIMKU MMNEepoHaMu
m DK30TUYECKME COCTOAHMA MaTeEPUN TaKWe, KaK KOHAEHCATbI CTPaHHbIX YacTul
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