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FAIR — Facility for Antiproton and lon Research— npuHATbLIN K OCYLLECTBNEHUNIO MeXOYHaPOLaHbIN
npoekT B GSI, JapmwTaar. (~ 3 000 users from ~ 50 countries)

CTpaHbl-y4yacTHUKKN — ABCTpusA, Kutan, OuHnaHgusa, OpaHuma, Nepmanums, 'peuus, MHona,
Ntanua, MNonbwa, PymbiHUA, Poccna, CnoseHua, Cnoeakusa, Mcnanuna, Lseuunsa, AHrnusa

HayyHas nporpamma, ogobpeHHas

WHTEpHaLMOHanbHbIM KomuTeTom B 2006 T,

FAIR :
copepxut 4 Hanpasnexus (14 3kcnepuMeHToB).

/m APPA — atomHan (hu3nka U usnka nnasmbl,

NPUKNagHbLIE UCCNENOBAHUA B buonoruu u
MEQWLUMWHE, MaTEPHanoBejeHne

CBM - chu3nka ampoHoB M KBApKOB B NNOTHOM
i, A AT g o AOEPHOI MaTepPU, rTUNEpAAepHan MaTepua

_—
R3B NUSTAR . Planned facility

- B ... | NUSTAR - cTpykTypa afiep, AnepHble peaKuuy,
acTpodM3uKa, My4ku paauoaKkTUBHBLIX MOHOB

CyulecTBYHLLWA YCKOpUTENbHLIA Komnreke GSI, cogepxalmi NMHENHbIA YCKOPUTENb

UNILAC, cuHXpOTPOH TAXernbiXx MoHoB SIS18, doparmeHT-cenapatop FRS 1 PANDA
HakonuTenbHoe KonbLo ESR (nokasaHo cepbiM), M HOBLIWA MPOEKT, BKNKYaKLKiA — CTPYKTYpa U CNEKTPOCKONKUA aApoHa,
[1BOMHOE KOMbLO CUHXpOTPoHOB SIS100/300, BLICOKOIHEPrMYHOE HAKONMUTENbLHOe CTpaHHaA 1 o4apoBaHHaH ¢)M3MK8, runepanepHan

Konbuo HESR, konnekTtopHoe konblo CR, HoBoe HakonuTenesHoe Konblo NESR u

cparmeHT-cenapatop Super-FRS (nokasaHo KpacHbIM). ¢W3MK3 Ha aHTUNPOTOHHbIX My4Kax

MepBUYHbIE NYYKK BTopuYHbIE NY4YKK HakonuTenbHble Konbua

» 10%%/s, 1.5-2 GeV/u, noHbl oo 2381J * LUMPOKWIA Habop pagno- * PAgMOaKTUBHbBIE MYy4KK

« 2x10%3/s, 30 GeV, NpOTOHLI aKTUBHBLIX ny4ykoB, 1.5-2 GeV/u * e-A konnangep

« BnnoTe Ao 90 GeV, npoToHbI * @QHTUNPOTOHLI, 3-30 GeV » 10"/s, HaKoNNeHHLIe 1

« 1070/s, 8 - 40 GeV/u, noHe! o 2381J oxXnaxeHHble aHTUNPOTOHBI,
0.8-14.5 GeV

Ceccua YC OPB3I, 22 nekabpsa 2022 FAIR, cTatyc



FAIR. Cmapmoeas eepcusi

SIS100/300

& Compressed
Baryonic Matter N

,ﬁFragment-Separator:

< \Nuclear Structure and Astrophysics

Primary Beams |

« 101%/s; 1.5 GeV/u; 238U28+
« 1010/s 23892+ yp to 11 (25) GeV/u
« 3x1013/s 30 (90) GeV protons

Secondary Beams |

- radioactive beams up to 1.5 - 2 GeV/u;
- 10! antiprotons 1.5 - 15 GeV/c

FAIR phase 1

N

Ceccua YC OPB3I, 22 nekabpsa 2022 FAIR, cTatyc



FAIR. Cmapmoeas eepcusi

FAIR Project Time schedule FAR ==mu

FAIR Council decided in February 2020 the

Intermediate Objective (10) (marked dark green) as

an interim step towards full MSV.

The IO comprises

« the full scope of accelerator and experiments for
the MSV

« the realization of the buildings for MSV except
the buildings for CR, HESR and pLinac.

The engineering for the buildings HESR, CR and
pLinac (marked light green) is continuing, while these
buildings will be realized when funding is approved
by FAIR Council.

Start of Early science |0 is planned for end 2025
with parts of NUSTAR and APPA Cave.

The completion of 10 is foreseen in 2027.

Critical Path of the FAIR project is the on-time
delivery of ACC components as per Baseline 2021

Ceccua YC OPB3I, 22 nekabpsa 2022 FAIR, cTatyc



FAIR. Cmapmoeasi eepcusi

FAIR Baseline schedule 2021

_

* SuperFRS - Procurement
© SuperfRS - Installation
© SuperfRS - Commissioning
Super-FRS - Scenario H - ready for beam (M11)
Super-FRS - ready for early stience operation
Super-FAS - all branches - ready for beam (M11)
Super-FRS - ready for operation (515100 beam)
—
b 515100 - PFrocurement
I 515200 - Installation
b SI5100 - Commissioning
SI5100-ready for beam (M11)
SISL00- ready foroperation
_
&+ pelbar Separator « Procurement:
+ p-bar Separator - Installation
© p-lar Separator - Commissioning
p-ar Separator . ready for pilot beam operation (SISLE be:
p-tar Separator - ready for operation (515100 beam)

mz s =zt

F- 1
ﬁ -] | o ar o} @ @ @ Q0¥ 94 91 @ @ o o @ 4 M o @

I SFRS

ready for early
science with SIS18

SI5100
Q3 2026

pbar
Q4 2026

Critical Path of the FAIR project is the on-time delivery of ACC components as per Baseline

4 Callactor Ring (RP )
+ CR- Procuremant
- CR- Installation
* €R- Commissioning
CR - ready for baam (M11)
CR - ready for operation
A HESR (FF 1)
- HESH - Procurement
- HESH - Installatian
- MESH . Commitsioning
MESR - ready for beam [M11]
HESH - ravacdy for cperation
A pLINAC (BRI
+ plinae procurement phase
plinae - installation + cormmissioning with besm

pLinacg - rﬂﬂ"ﬁﬂwatldn

Realization timeline of
the buildings for CR,
HESR and pLinac
currently not secured -
awaiting the funding

approval by FAIR Council

Ceccua YC OPB3I, 22 nekabpsa 2022

FAIR, cTaTyc



FAIR. Cmapmoeas eepcusi

November 2022

EXPERIMENT

o e ’-ﬂlﬁ»ﬂ; iy,

Ceccua YC OPB3I, 22 nekabpsa 2022




FAIR. Hoebiu nnaH.

FAR

Experiments: 5b) Termination of Russian Contracts - F-\lR
Expenments: .
Russia
tatus of this sheet: after 25" Council meeting, § Dec. 2018 conseq uen ces
Contracted: - 23.327 M€
IHEP: PANDA PWO crystals (1981 pcs.), (Il.19.1): 1.006 M€ International Partners of FAIR Contract Status
IHEP: PANDA Barrel base materials, 1.4.1.10.2.8.1 (XX.13.24): 0.680 M« Joi . -
- ! . oint Institute for Nuclear Research all contracts continue
IHEP: PANDA mechanical structure of EM calorimeter, (VI.11.2): 2.844 M€
IHEP: HEDgeHOB for high-gradient quadrupoles, (Xl.19.3): 2.800 M€ Russian Partners of FAIR Contract Status
Budker: PANDA - yoke for SC solenoid, (VI.11.3): 1.000 M€ ] i
Budker: PANDA SC. solenoid (besides yoke), (X1.19.4): 4.420 M€ PNPI Petersburg Nuclear Physics all contracts terminated
Budker: CBM- 5C. dipole, contract negotiations, (XI.19.5): 3.758 M< Budker Institute of Nuclear Physics all contracts terminated
JINR: CBM -Ladders for STS tracking system, (1X.18.4): 2.115 M€ - -
PNPI NUSTAR HV distribution system NeuLAND, (VIll.1g.5): 0.415 Me Institute for Nuclear Research all contracts terminated
PNPI: Mech. structure of CBM RICH detector, (X1.19.6): (0.250 M€ more in Priority 2, 1.200 M€ Institute for High Energy Physics all contracts terminated
total price: 1.450 Mg ] -
PNPI: Components for CBM-MUCH, (XVI.12.4): (1.200 M€ more in Priority 2, 1.822 M€ Innovation Center ITEP all contracts terminated
total price: 3.022 Me) D.V. Efremov Scientific Research all contracts terminated
PNPI: NUSTAR — Tracking Detectors, 1.2.5.1.2.1.4 (XXI.6.9): 0.489 M€
INR- Modules for CBM — PSD, (XV1.12.3): 0.778 M< loffe Institue all contracts terminated
Assignments: (this also includes the Priority 2 components) 7.648 Me
IHEP: PANDA Forward Shashlyk Calorimeter, 1.4.1.21.1 (XX1.6.10) (Priority 2) 1.352 M€
JINR: PANDA — Muon System), 1.4.1.13.5 (X0{1.6.11) (Priority 2) 2.318 M€
JINR: NUSTAR —R3B, 1.2.5.1.2.3.2.2 (XXIl.13.54) 0.300 M€ ; FA' R
PNPI: NUSTAR — Sci. bars & Read-out Elec. NeuLAND, (VIIl.19.4): (Priority 2) 0.585 M€ CC Cance”ed and not fu”y de“vered
PNPI: Components for CBM-RICH, 1.1.1.3.1.2.2 (X1.29.6) (Priority 2 part) 0.250 M€
PNPI: Components for CBM — MUCH, 1.1.1.3.2.3.2 (XV].12.4): (Priority 2 part) 1.200 M€ . _ ) Costbook-  Contracting ?:;‘}:r‘::‘k
PNPI NUSTAR ACTAF-2 small chamber work packageCo1, (XXIll.22.8 0.175 M€ Value [€2005]  Value [€] (spent&lost)
Il ch be k P k 9 , ( ) 75 Pillar  Provider Contract name Main PSP
ITEP: TOF detector for CBM, 1.1.1.5.4 (XX1.6.8) 0.468 Me [£2003]__
ITEP: APPA Wobbler, 1.3.2.1.4.1 (XXI.6.12): (Priority 2) 1 000 Me CBM  PNPI  CC1113121RICH 1113121 1,200,000 1,615,237 585,839 +
! CBM  PNPI  CC1.1.1.3231MUCH 1.1.1.3.23.1 1,822,000 2,457,436 759,899 = &
=
Commitment (all figures Jan. 2005 prices):(Convention, signed) 178.050 M€ CBM INR  CC111621PSD 111621 772,000 993,034 737337 L @
Cash, including: 178.050 M€ CBM  BINP ﬁ:;:e':j SCdipole 4417 3,758,000 4961850 2185741 P Time-critical
Cash (beyond contributions to ACC. & EXP.: 44.500 M€ USTARPNEl  CC1ZE 12T o prope S I
Accountable contribution to accelerators: 66.314 M€ am spectrometer 7T ' ’ ’ g
: . CC1.251.254 2>
Of which assigned and partly contracted: 65.236 Me NUSTARPNPI  NeuLAND - HV 1251254 415,000 571,370 402585 &5 ©
of which manpower (not acc. cost book): 6.314 M€ distribution system u o
Lo . CC1.25.2.32.1 ACTAF 0
Accountable contribution to experiments: 24.270 M€ MUSTRRERTE o 12523241 L A T
(of which assigned: 24.270 M€ + Priority 2 components = 30.975 M€) gf;e-fc-igf-‘;rge . :
Planned additional contribution to experiments acc. to Russian Eols: 29.290 Me APPA - IHEP  perture quadrupole 12121 2,800,000 2802143 1eas14s First Science ++
Planned but not specified cash contribution to accelerators: 13.676 M€ magnets
PANDA IHEP T4 LIOBANSIENC 4 44 90.1.14 2,844,000 3857509 2,660,315
lechanics, IHEP >
Required additional commitment in cash (XVII.6.3): 43.100 M€ cC1.4.1.15 2
PANDA BINP  Superconducting 14115 5,420,000 7270000 3,637,088
By June 2016 27.500 M€ Solenoid, BINP
. . . th . .
Status of Commitment: Confirmed (Statement 25 Council Meeting). 10,701,000 26521570 13,246,884
By 2019 15.600 M€
Status of Commitment: Confirmed (Statement 25"' Council Meeting).

Ceccua YC OPB3I, 22 nekabpsa 2022 FAIR, cTatyc 7



FAIR. Hoebiu nnaH.

2LER

First Science +

abar

Intermediate Objective Modulare Startversion

The committee recommends a budget cap of an additional 500 million euro beyond the
already approved 2.151 billion euro to complete the phase of the project that includes
SIS100, S-FRS into HEB and CBM. This budget cap includes the funds needed to replace
the missing Russian (hardware) components.

Ceccua YC OPB3I, 22 nekabpsa 2022 FAIR, cTatyc 8



JkcnepumeHm CBWM.

L

TOF CBM (Compressed Baryonic

RICH TRD
Matter) — akCnepumMeHT no
N3YyYEeHUNIO A4PO0 - SAEPHbIX U
Dipole magnet y Aap Aep
X MNPOTOH - A4EPHbIX

B3aMMOOEeNCTBUN HA BbIBEOEHHOM
nyJKke.

OcHoOBHas uenb
3KcnepumMmeHTa— uccrnegoBaHue
CBEepXnsIoTHOro 6apmMoHHOro

| COCTOSIHUA MaTepum.

KoHUenuns 3KkcnepuMeHTa
— cBepxnpoBoaALnmn
ANNONbHbIA MAarHUT,

ostian) TpekoBasi cuctema (8
CTaHLMN CUITUKOHOBbLIX
Kamep), 3atem PID.

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

UoeHTndcdumkauma nentoHoB Heob6xoauma pAnsl  BbINOSIHEHUA NpoOrpamMmbl
akcnepumMmeHTa (n.B.mM (®,p,9), (J/¥, ¥’), AN-NEeNTOHHbIA KOHTUHYYM, NENTOHbI
OT pacnagoB TsXernbIX apoMaToB U T.4.).

Heobxoammo nopaeneHue nmoHoB > 1/5000 (cemyac no npoekty 1/10000) (RICH

(>1/100 po 7-10 N3B/c) + TRD).

Ceccua YC OPB3I, 22 nekabpsa 2022 FAIR, cTatyc 9



JkcnepumeHm CBM.

NMNAAD® yyacTByeT B cO34aHUM OBYX OETEKTOPOB JIeNTOHHOU naeHTUdUKaumm

RICH n MuCh.

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

e 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 XVI1.12.4
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 approved:zo “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 111.10.1, 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 Npon3BoacrtBo 000OUX AETEKTOPOB.

OTBeTtcTBeHHOCTbL NMNAD — MexaHun4YecKkasa CTPYKTypa + rasoBas cucrema

CBM (MNA®D) (RICH n MuCh)

V. Dobyrn, D. Ivanischeyv, V. lvanov, A. Khanzadeev, L. Kochenda, B. Komkov,

V. Kozlov, P. Kravtsov, E. Kryshen, L. Kudin,

N Miftakhov V. Nikulin,

E. Rostchin, Yu. Ryabov, V. Samsonov,|D. Tarassenkova, B. Volkov, A. Firsov,

M. Vznuzdaev, M. Zhalov, D. Tyts, M. Malaev, A.Ryabov,

G.Rybakov.

|. Solovyev, A. Solovey,

B 2021 roay Obinu yTBepXaeHbl 3acku3Hblie npoekTbl (CDR). NMoarotoBka EDR mex.
CTPYKTYpPbl OO0UX AETEeKTOPOB U UX ra3oBbIX cucTeM — 3aaada 2022.

Ceccua YC OPB3I, 22 nekabpsa 2022

FAIR, cTaTyc
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CBM. emekmop RCH.

Knaccuyeckasa cxema ¢ paguatopomM un cchepuyeckum 3epKasiom.

B = LN 1 Vcnosue BosHukHOBEHMS uepenkoBckoro Perncrpauus YepeHKOBCKOIro U3rny4yeHus -
n o

¢ ) nsny-enmsa BO3HUKaeT NMpu ABWXEHUU 3apsKEeHHOM YacTuubl

cos0 = T ("I';’:){;i'*n:e:é‘:;a?ﬂ°”b MOBEPXHOCTI KoHyca B NPO3payHOM cpefe CO CKOpPOCTbIO OGonbluen
B = Vo = p VT_p?/pc CKOPOCTM cBeTa B 3TOM Cpeae.
;a‘ﬂ :gj(%anpem””e””“ ‘ C o corecion 3NeKTPOHbI HaYNHaIOT u3ny4yaTb
\ ; YyepeHKOBCKUU CBET, MMesl UMNYJbChbl,
L“'=-:»; Photodetector plane

WCTOMHUMK YacTuy 1 =
/ \ =

o el .',,i -
I

: . ropasfgo MeHbluune, YeM Aaxe NUOHbI U3-3a
e | ﬁmemmﬁam 1.1 0 O, pa3HuLbl B maccax. Moatomy ao
i .0 onpepgeneHHbIX 3HaYeHUN UMNYJIbLCOB
— 3apshKeHHbIX YacTuL 3MeKTPOHbI byayT
— BblAaBaTb “Kpyru”, a octanbHble YacTuubl
2 b) HerT.

\
A
=\

8
i

= a
I
!

5TS

B et e ——

<€ paguaTtop ——

F, wb@m (R)

AETeKTOD;I (R/2)

Papunatop — CO,;

CteknaHHoe 3epkano. OTpaxawouwee
NOKPbITUE — TOHKUM crnoun Al.

HNononHutenbHaa 3awuTta (OT KOPpPO3UM)

R=3m.
Pasmep 6.0 x 6.0 MM? no3BonseT pasnuyatb paguycbl 1
A0OBOAUTbL pasaerieHue 3rfieKTPOHOB U nNMoHoB Ao 8-10 H8500 C/D
'3B/c no umnynbey. 64ch, 52x52mm?

Ceccua YC OPB3I, 22 nekabpsa 2022 FAIR, cTatyc 11
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data with temperature
and pressure correction

ring radius (mm)
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momentum (GeV/c)

OnTUMU3INpPoOBaAHHAA reOMeTpPUS.

*** PacnonoxeH cpa3sy 3a MarHUTOM;

** AnepTypa 25° no BepTMKanu u 35° nNo ropu3oHTanu;
*** InuHa Boonb nyyka 2 M.

+** Mo BepTUKanNu 3epKano pasferneHo Ha 2 4acTy;

** Paguyc 3epkana 3Mm;

*» [1Ba hoToaeTeKkTOpa (BbILLIE M HMKE OCU MYYKa);

¢ Paguatop — CO, npu HopmanbHoin T u P.

Ceccua YC OPB3I, 22 nekabpsa 2022 FAIR, cTatyc

entrie



Hemekmop RICH.

OCHOBHbIe TPeboBaHUA K KOHCTPYKLIMUU.

»* Mpo4yHOCTU KOHCTPyKUuMu. WUmeem 14 m? xpynKoro
cTeKkna, BecomMm ~ 180 Kr.

«* CtabunbHoOCTb onTu4veckon cuctembl. (80 3epKanbHbIX li‘
NAUTOK € 3-4-MUNNUMETPOBbLIM  3a30pOM)  Npu ‘t\:i
TPaHCNOPTUPOBKE KPaHOM,; '

»* PagvaunoHHasa npo3payHoOCTb;

»* 3awuTa (bOToyMHO)KMTe.Heﬁ OT MAarHUTHOroO noss,

% [lomKHO coOTBEeTCTBOBaTbL AOCTYNHOMY GlOaXKeTY.

A
Y

J

7

T

1- onopHasi nnamgpopma u pezynupyemble wapHUpPHbIe
ornopekl, 2 — cocmasHoU 2a308bil 60Kc, 3 —ghepma noddepKKu
3epkar, 4 — kopoba MacHUMHOU 3aWumsl, 5 — MOHHe b Ors1

nyykogol mpybbl, 6 — 8XOOHOE OKHO, 7 — 8bIXOOHOE OKHO.

Ceccua YC OPB3I, 22 nekabpsa 2022 FAIR, cTatyc 13



CBM. Jemekmop RC#L

Nasep

_
ﬁ —— eprana

sep e
kol =

VD
+U
o
Ry T EER @
3
KowTponnep foans

use
RS485 npacfpaosatens

Tarneparyphuit et

KomneioTep

B 2022 rogy, B pamkax
noarotoBku K EDR:
npoaomKanucb
MUCNbITaHUA C NOMOLLbIO
cneunanbHO CO34aHHOIO§
nonHomacwTabHoro (no
BbICOTE) NpoToTuna
chepmbl ANA nogaepXKu
3epkKan ¢ uenbro
noaTBepXxaeHus
CTabunbHOCTU
3epKanbHOU CUCTEMBI.

NN

Polar_Shift, mm
Temperature, C

1,754
1,50 4
1,25
1,00
0,75
0,504
ozs{J

Polar_Shift, mm

Temperature, C°

1,00

Ceccua YC ODB3, 22 nekabps 2022 FAIR, ctaTyc ssiissesgnpegeld



CBM. emekmop
LS i

B 2022 roay, B paMmKax noarotoBku K EDR:
* NpeaocTaBneHbl NpopaboTtaHHaa moaenb OOKca
MarHMTHom 3awmnTtbl OIJY;
* IpopabdboTaHHbIN NPOEKT ONOpPHOU NNaTPopMbl;
* CNPOEKTUpOBaHa, NpousBeaeHa, coobpaHa u
yCnewHO UCMbITaH NPOTOTUN perynmpyemMon
onopbl;
« lokymeHT (EDR) B buHanbHOU cTagum.

Ceccua YC OPB3I, 22 nekabpsa 2022 FAIR, cTatyc

RCH.
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CBM. emexkmop MuCh.

Knaccuyeckas cxema ¢ abcopbepamMmu U TPeKOBbIMU KaMepaMu Mexay.

MNaTb cnoeB abcopbepoB..

MNMepBbLIN abcopbep — yrnepog (60 cm.).
OcTtanbHble abcopbepbl (2-5) — xeneso.

TonwuHa  abcopbepoB onTUMM3npoBaHa  Ans
BO3MOXHOCTU perncrpaumm u unaeHtudukaumm
MIOOHOB C ManbIiM UMMNYIIbCOM.

MNepBble ABe TpekoBble CTaHUUM — MO TPU CIOA
TpexcnonHbix GEM.

CtaHuum 3 mn 4 - RPC.

B orBeTcTBEHHOCTbL MTUAD BXOAUT pa3paboTka:

% MnaTtcopmbl, o6ecneunBaroen 6esonacHoe
nepemMeLlleHune aeteKkrtopa o6wmm secom 6onee 300 T;
% lNMornotutenen c cUCTeMON UX NOACTaBOK;

% CynepcTpyKTypbl, o6ecrne4ymnBaroLien nogsec n
nepemMeLlleHne TPEeKOBbIX KaMep;

+»» a30BON CUCTEMBI;

% lNy4ykoBOWN BaKyyMHOW TPYyObl;

% Cucrtembl NnoaBoAoOB CEePBUCOB;

% UHTerpaumnsa B okpyxeHum apyrmnx nogcucrtem CBM.

Ceccua YC OPB3I, 22 nekabpsa 2022 FAIR, cTatyc



CBM. emexkmop MuCh.

Oxunpaemasn pabouas 3arpysKa - ao 10° vactuu/cm?/ C

Karon ) Karon ()
° TM" .D,eTeKTOpa _(Z}EM Cerka Ji’“” GEMI GEM2 4 MM
. ===d==fp======f,  ===s===d=====1;,
— Mlcromegas ............................................. +— | EEEEEEEEEEEE= i
AHoOn 70 MKM AHOI
- 3GEM D >
— Micromegas + GEM Karon (v) Keron (r)
— TGEM TGEMI  TGEM?2 4 v 600 MK
EE= é B s f/: EEEREE ﬁTGEM | |®4OOMKM 330 MM
::::::_::::::"fl_MM EEEEEEE B -330Mwm
1 MM

Fa30Bble cmecu Ason
AByxKkoMnoHeHTHble (Ar/CO2, He /CO2)
TpexkoMmnoHeHTHble (Ar/CF4/iC4H10, He/CF4/iC4H

NMpoaeMOHCTPUPOBaHLI:
BbiCcOKas 3(p(heKTUBHOCTb AETEKTOPOB
YMeHblleHUue BepoAaTHocTn paspsaos B 1000
pa3 npu NCnosfib3oBaHUU 3-KOMMOHEHTHOM
cMecu

Llenb: paspaboTraTb NpoMbILLNEHHY0 TEXHOSIOrMIo NpPou3BoACcTBa
[eTeKTopoB

Tema ObIna nepepaHa konneram ns UHaun
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Hemexkmop MuCh.

B npownom roay 6bin yTBepxaeH 3ckusHbin npoekT (Conceptual Design Report — CDR)
MexaHu4Yeckon CTpykTypbl getektopa MUCH.

B 2022 roay 3aHMManncb OKOHYaTenbHOW NPOpPabOTKON KOMMOHEHTOB KOHCTPYKLUN,
3aKpensifaloWmMn U3MeHeHUs, nNpeanoXeHHbIie NP PacCMOTPEHUU ICKU3HOIO NMpoeKTa.
NoarotoBka aokymeHTa (EDR) npeaHa3sHayeHHOro Ans nepeanayv Ha saBoa-

M3roToBUTENb AN 3aBepLUeHUS MHXXEeHEePHOro NPoeKTa U BbiNyCcKa pabounx yeprexeun B
3aBepLuaroLen ctaguu.
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bnarogapto 3a BHUMaHue !

C Hactynawowmm HoBbim logom !
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