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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 KoHuenuusa akcnepumMeHTa
\ — cBepxnpoBoAsALUNA
. Dipole magnet e ANMNONbHbLIA MarHuT,
N SN TpekoBas cucrema (8

CTaHUMU CUITUKOHOBbIX
Kamep), 3atem PID.

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 RICH.

Knaccuyeckas cxema ¢ paguatopom n cchepmyeckum 3epKasiom.

B = v > L YcnoBre BO3HWKHOBEHUSI YHEPEHKOBCKOrO PeFVICTpaLWIﬂ YepeHKOBCKOro n3nyvyeHums —
n o
¢ ) n3nyHeHns BO3HMKaeT NMpu OABMXKEHUN 3apsKeHHOW 4YacTuubl
cosB = Vianydenme unet BAOMe MoBepXHOCTH KoHyca B NMPO3payHOM cpede CO CKOPOCTbH Oonbluen
[3 n (n3oTponH. cpena) ) .
B = YV m = p \T-p?/pc CKOPOCTM CBeTa B 3TOM cpene.
N — KO3@. NpesioMneHuns C P
paauaTopa ‘ Treck proeerer 3MEKTPOHbI HAYMHAIOT U3nyyaThb
‘ E Photosetectorpene_ YePeHKOBCKUU CBeT, MMesl UMNYJbChbl,
MCTOMHWK YacTHl — :I ] O O ropa3go MeHbliue, 4yemMm Aaxxe NMMOHbI N3-3a
rack extrapolalion - .
i “gomsts . [ (, | pasHMubI B Maccax. Moatomy Ao
' - _| onpeaeneHHbIX 3HA4eHNUM UMNYNbCOB
. : 3apsKeHHbIX YacTUL 3NEeKTPOHbI OyayT
pererropul (R/2) © PPAMITOP = | soniana (R) o ) BblAaBaTb “KPyru”, a octanbHble YacTULbl

OnTumMn3npoBaHHas reoMeTpus. HET.

L)

% PacnonoxeH cpa3sy 3a MarHMToMm;

«* Aneptypa 25° no BepTukanu 1 35° no ropusoHTanu,
*%* [OnwuHa Boonb ny4vka 2 m.;

«* Mo BepTUKanu 3epkarno pasgeneHo Ha 2 4acTu;

«* Pagunyc 3epkana 3w,

«* [1Ba dpoToaeTeKkTOpa (BbILEe U HUXKE OCU Ny4Ka);

*%* Papgunatop — CO, npu HopmanbHon T u P.

% 72 NNUTKN CTEKNAHHbLIX 3epkan (6 Mm). OTpaxarowee NoKpbITUE —

TOHKUK cnou Al.
Ceccusa OPB3, 26 gekabps 2018 akcnepumeHT CBM




demekmop RCH.

OcCHOBHbIe TPeOOBaHUSA K KOHCTPYKLUMN.

«* lMpoyHOoCTM KOHCTpyKuun. WUmeem 14 wm?
XpynkKoro ctekna, secom ~ 180 Kr.

«* CTabUNbHOCTbL OMTUYECKOM cCUcTeMbl. (72
3epKanbHble NAUTKU C 3-4-MUNNNMETPOBbLIM
3a30pOM) NpPU TPAHCNOPTUPOBKE KPAHOM;

*%* PaguaunoHHasi Npo3payHoOCTb;

s 3awuta (HOTOYMHOXMTENEW OT MarHUTHOro
nons,

% [OomKHO  COOTBETCTBOBaTbL  AOCTYMHOMY
oroaxeTy.

Frame from lightweight

profile plus welding

il . The idea is to keep only the “belt”

(instead the

connection parts).

structure in acceptance.

Selected design and used
materials meet the strength
construction requirements.

Ceccusa OPB3, 26 gekabps 2018
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Hemekmop RCH.

* BbliOpaH oauH BapunaHT, KaKk 6a30BbIiN (TOHKOCTEHHbIN armIlOMUHUEBbLIN CTOJO,
nogaepXxuBaroLwWwmn 2 psaga sepkan).

% B cOOTBETCTBMM C KOHTPAKTOM ObIS1 CIPOEKTUPOBaH U NponsBeaeH NpoToTuna
KOHCTPYKLUUN ANA noaaepXKu 3epkar, BKIIlOYaa CUCTeMy noaBeca 3epKalnbHbIX NJIUTOK.

Lenb — noaTBepXxaeHue pabotocnocooHoCTU
KOHCTPYKLMN, TaKTUKaA COOpPKU, NpMUcnocobreHus,
BO3MOXHOCTU KOCTUPOBKM. . 2
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Hemekmop RCH.

MpoBeaeHbl U3MepeHus gecopmaumim u noBeaeHNs BO BPEMEHM.
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emekmop RCH.

MOAepHM3MpOBaHbI n npomn3BeaeHbl U UCMNbITaHbl PaMK U noABeChbI ANA KpenmneHnsa NinTok.

The bolt for connecting the scresds and tria
is screwsdd on tha frams aida - thers is more roaon
key and the force of the latch can be controdl ed.

The bushing far the screw of the mount is made of a zollet
weithy a hola in the cantar and a slot. This design allows to
get rid of the laopholes In the thread with a sllaht
tigghileening ol e lockineg scoees, @ nd secoiely Bia e
position of the Isad screw with a stronger clamping of the
locking acraw.

To complete wliminate leopheles in plase of fixing the
apindls and fork. two hearings ars used, pullsd togsther.
The spring washer provides a pulling fores on the
bearlnga and prevents the tlghtening screw fram selfa
IcHascniingg.

The dezign of the hizcuit in the hings unit iz changsd.
Romeoved plaetic elesves, which did not provide aase
mevement and rellable elimination of backlashes It was
nesdad to fit and coemplicate the design. Now the biscuit is
made of Bronze. Minlmlzatlon of backlashes s ensured by
prrenzizaz galiralinng @ nd saclasclion el s ol biscuils o

Ceccusa OPB3I, 26 pekabpsa 2018 akcnepumeHT CBM 9



Gas system final design

L {C/:\ml.l | @L0mm |500mbar , , |:-|r§ I
We need approval of the final [
\/ Lecvs
gas system design!

(Short description in CBM Report 2018)

I

FI6

o X

¥ N I

" o

OVF

- pressure control valve
- back pressure control valve
- solenoid valve

- manual valve

- check valve

- mass flowmeter
- flow indicator

I
- temperature transmitter |
- heater |

- pressure transmitter
- pressure indicator

- compressor

- filter

- oil vapor filter

RICH

@30mm

________________________________________________________________________________

The design is based on well-proven solutions (PHENIX and STAR
experiments, > 10 years)

Ceccusa OPB3, 26 pekabpsa 2018
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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. |

Ceccusa OPB3, 26 gekabps 2018 akcnepumeHT CBM



Hemexkmop MuCh.

OCHOBHble ycunusa - pa3paboTka 3CKM3HOro nMpoeKkTa nnaTcgopmbl

nepemMeLLeHuUs geTeKkTopa. =\ Tl

+» PaccmoTtpeHo 2 BapuaHTa nnatdgopMbl
(nocnegHun nornotutens (1 m TonwwmHa, 200 1)
Ha nnatdopme unu Ha cpyHaameHTe);

s PaccmoTpeHo 2 BapuaHTa npuBoaa (BUHT-
ramka v wecTepHs-3ybdyaTtasa peunka);

*» NMpoBepeHbl pacyeTbl ANSYS ana aHanusa ¢
BapMaHTOB KOHCTPYKLUUM,

“ B pamkax aToro nccnegoBaHus Obin npoBeneH B
yyeT CEeMCMUKU U OKa3arnocCb, YTO CeMCMMKa | \J\
Cepbe3HO BrusdeT Ha AN3auH. L oal ™

% lNpoBeaeH aHanNM3 BO3MOXHbIX Npob6riemM n
nyTen peLueHus.

Ceccusa OPB3, 26 gekabps 2018 akcnepumeHT CBM
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Hemexkmop MuCh.

AHann3 BoO3MOXHbIX MNPOGEM U NYTEU PELUEHUS.
Ton4ykn ¢ MmarHnTyaomn, 6MM3Kon K MakCMManbHO BO3MOXXHOM
no Hopmam GSI| MoryT NnpmMBecTU K :
1. TMMonomke ABMXuUTens.
v’ TpebyeTcsl cMcTeMa 3KCTPEHHOro TOPMOXEHMUS;
v’ TpebyeTcs pukcaumus aetekTopa B CTaMOHAPHbIX
NOSIOXEHUSIX;
2. K onpokuabiBaHUIO KOPOTKOM NnaTopMbl U K CUTyaLUn,
OnM13Kon K onpoKnAbIBaHUIO ANTMHHOWU NnaTgopMbil.
v’ TpebyeTcs hukcaumus aeTekTopa B CTaLMOHAPHbIX
NMONOXEHUSIX;
v/ Ha BpeMs nepemelleHUs TpebyeTcs yCTaHOBUTb
BPEeMEHHYI0 HanpaBAoLWYyo NoBepx AeTeKTopa,;
3. K konebaHuam noaBeckn kamep ¢ amnnutygou go 10 mm,
YyTO TPpebyeTcA yyecTb Npu AU3anHe;
v TpebyeTcs pukcaumsa Kamep Takke CHU3Y;

AHanus BbIiBUI MecTa B KOHCTPYKUUWU, Tpe6y|ou.me
YyCUrnieHus, n 3aMmeHbl MmaTepuarsa Ansda npoun3BoacTtBa.

Pe3ynbTaTthl aHanusa:

NMpeanoYTUTENbHbLIM C TOYKU 3PEHUA TEXHONMOMMYHOCTH,
HaAeXHOCTU, CTOMMOCTMU SAIBNSAETCA KOpPOTKas
nnartdcgopma ¢ npuBoaAOM LLUeCTepHSA/penka.

PaspaboTaHbl TexHU4Yeckme TpeboBaHUs K pyHAAMEHTY, Ha
KOTOpOM OyAyT ycTaHoBIeHbl aeTekTopbl RICH 1
MuCh.

Marepuasgl HARRIBRLYILDE fihepa 2018 akcnepumeHT CBM 13



doknadbl u nybnukauuu.

4 poKNagoB Ha ABYX KomnnabopauMoHHbIX COBeLaHusiX + foknaabl Ha pabouunx
rpynnax.

10th International Workshop on Ring Imaging Cherenkov Detectors RAS, 29 July
— 4 August 2018.

“Developments of a mirror supporting frame, mounting scheme and alignment
monitoring system of the CBM RICH detector”

Jordan Bendarouach, Claudia Hohne, Yuriy Riabov.

NMnaHnbl Ha 2019 roA.

BbinoriHeHMe KOHTPaKTHbIX 00s13aTeNnbLCTB NO CO34aHUI0 AEeTEeKTOPOB
RICH n MuCh akcnepumeHTta CBM B COOTBETCTBUMU C NJiaH-
rpadoukamm.

Ceccusa OPB3I, 26 pekabpsa 2018 akcnepumeHT CBM 14



bnarogapro 3a BHUMaHue !

Ceccusa OPB3, 26 gekabps 2018 akcnepumeHT CBM
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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, 26 gekabps 2018 akcnepumeHT CBM
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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 - AT 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
y u ANMEeKTPOHbI HAYNHAIOT U3Ny4vyaTb

e YyepeHKOBCKUN CBET, MMesi UMNYJbChbl,
—Frack xvapciatior] O .O. ropasfo MeHbluMe, YeM Aaxe NUOHbI U3-3a
b 0 pa3Huubl B maccax. [oatomy no
, onpeAeneHHbIX 3Ha4Y4eHUN UMNYNbCOB
— 3apsXKeHHbIX YacTUL, INEeKTPOHbI OyayT
a) o) BblAaaBaTb “Kpyrn”, a octaribHble YacTulbl
HeT.

WCTOMHWK YacTuy

-

~

€ paguatop — |

;LETemup;--ERjzj J 3eprano (R)

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? 8
Ceccusa OPB3, 26 gekabps 2018 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.

Gas system: ** Operrated at normal T and p.

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

** Contaminations: oxygen content < 100 ppm, water content < 100 ppm

Ceccusa OPB3I, 26 pekabpsa 2018 akcnepumeHT CBM 19



JkcnepumeHm CBM.

I I 1
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JkcnepumeHm CBWM.

®dusnvyeckasa nporpamma CBM (S1S100)

m YpaBHEHUE cocTOAHUA KX MaTtepun, NpoABnNeHnsa HEHYKNOHHbIX cTeneHen ceoboabl npu
Sonbwnx 6apHUoOHHbBIX MNNOTHOCTAX

m CyulecTBoBaHMe (ha3oBoro nepexona OT afpOHHON K KBapK-TMKOOHHOW MaTeEPUK, a TaKkke
BO3MOXHOE cyllecTeoBaHue 3k3oTuYecknx KX das, noaobHbix KBapKOHMEBOW MaTEPUN

m Moandukayma cCBOIUCTE agpoHOB B NMOTHOW DapuUOHHOW MaTtepumn, BO3MOXKHOE NPOABMEHNE
CUrHanoB BOCCTAHOBMNEHWA KMpanbHON CUMMETPUK

m CyulecTBoBaHne MaTepun B dhopme THKENbIX MYNbTU-CTPAHHbIX 06BLEKTOB

NOPEHL-CHATHIE
anpa

npenpaBHOBECHOE
COCTOAHKWE

Ceccusa OPB3, 26 gekabps 2018

COCTOAHWE APOHHOE
K

ANPOHMAALMA
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JkcnepumeHm CBM.

Habnopaemble Ana wupokoro Habopa saep v 3Hepruii ¢ 40CTaTOYHOW CTaTUCTUKON

YpaBHeHUe cOCTOAHUA A0epPHON MaTepUn NPU NIMNOTHOCTAX Kopa HEMTPOHHLIX 3Be3[

m KonnekTueHbIe NOTOKM aapoHoB (0OycnoBneHsl pacnpeaeneHneM AaBneHnsa B cpeae Ha paHHewn
cTaaun)

m YacTuubl, cogepxaline Yyapm (D - Me30Hbl, YapMOoHUYM) NMpu (MOA)NOPOroBbiX 3HEPTUAX,
POXAAKTCA B Ha4anbHOW hase CTONKHOBEHUSA, T.€. HECYT MHPOPMaLMKD O CU/IbHO CKaTOM
OapnoHHOM MaTepun

m MyneT CTpaHHbIE TMNEPOHBI

m [1pAMbIe POTOHbI

KpuTnueckas Touka Ha pazoBon anarpamme KX
m CTaTUcTUYECKUW aHanus event-by-event donykTyauuin n Koppenauun gasT uHopmauuno o
Hanu4un baszoBoro nepexoda U KpUTUHECKOM TOUKK

OekoHaWHMEHT U NPU3HAKKU BOCCTAHOBMNEHUA KUPANbHOU CUMMETPUM NpU GonbLUKX Pg

m Bbixo4bl M cnekTpbl cTpaHHbIX YacTuy (K, A, Z, E, Q 1 UX aHTMYacTUUbl) U aAPOHHLIX PE30HaHCOB
(Takue kak K*, A*)

m Bbixoabl M cnekTpel odapoBaHHbIX Yactuy (J/y, w', DY, D, A)

m JIerkue BeKTOpPHbIE ME30HbI (p,m,d —e*e(U*Y)) OarT HEBO3MYLLEHHY UHOPMaUUIo
OTHOCWUTENBHO aAPOHHbIX CBOWCTB NMNOTHON WU ropaYei cpeabl

m Moaudukauua cBoUCTB aapoHoB (p,m,¢ —e*e(u*u-), D)

CTpaHHasa maTepusa

m [Mnepaapa ¢ MySbTU CTPaHHBLIMU TUMNepoHaMm
m JK30TUYECKUE COCTOAHUA MaTEPUM TaKUE, KK KOHAEHCATbI CTPaHHbIX YacTull

Ceccusa OPB3I, 26 pekabpsa 2018 akcnepumeHT CBM 22
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