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FAIR — Facility for Antiproton and lon Research— npyHATbLIN K OCYLLECTBIEHNIO MEXOYHAPOOHbIN
npoekT B GSI, lapmwitaaT. (~ 3 000 users from ~ 50 countries)

CTpaHbl-y4yacTHUKU — ABcTpua, Kutan, duHnaHagua, Gpaduna, Nepmanus, peyus, MHous,
Ntanuna, MNonbwa, PymbiHUA, Poccua, CrnoseHua, Cnosakua, VicnaHna, Lseunsa, AHrmusa

R3B NUSTAR
LEB

. Planned facility
. Experiments

CyLecTBYOLWMA YCKOPUTENBHLIM KoMnneke GSI, cogepalimin NIMHERHbLIA YCKOPUTESb
UNILAC, cuMHXpOTPOH Tsxenbix noHoe SIS18, dparmenT-cenapatop FRS u
HakonuteneHoe koneUo ESR (nokasaHo cepbiM), U HOBbIM NPOEKT, BKNHYaLWMA
OBOWMHOE KONbLO cMHXpoTpoHoB SIS100/300, BLICOKOSHEPTMYHOE HaKoNUTeNsHOe
koneuo HESR, konnekropHoe konbyo CR, HoBoe HakonuTeneHoe konbuo NESR u
thparmeHT-cenapaTtop Super-FRS (nokasaHo kpacHBIM).

HayuHasn nporpamma, ogobpeHHan
UHTEpHaLMOHankHLIM komuTeTom B 2006 T,
conepxut 4 Hanpasnexua (14 3kcnepumMeHToB):

APPA — aToMHan u3nKa 1 u3mnka nnamel,
NPUKNaAHLIE UCCNeoBaHua B OMONOrMM K
MequLMHe, MaTepUanoBeaeHue

CBM - hu3uka afpoHOB W KBApKOB B NNOTHOM
A71epHOM MaTepui, rMNepAaepHas MaTepus

NuSTAR — cTpykTypa Anep, ALepHbie peaKLum,
acTpodhmanka, ny4ku paguoaKkTUBHbIX HOHOB

PANDA - cTpyKTypa 1 CNeKkTpoCKONUA afpoHa,
CTpaHHaA 1 04yapoBaHHan (u3nka, rnepsaepHan
(PW3NKa Ha AHTMNPOTOHHBIX My4Kax

BTopU4HbIE NYYKK
* LWMPOKMIA Habop paguo-

MepBUYHbIE NYYKU

» 10'%/s, 1.5-2 GeV/u, noHbl oo 238U
« 2x10%3/s, 30 GeV, npoTOHbI

* BnnoTe Oo 90 GeV, NnpoToHbI

» 1070/s, 8 - 40 GeV/u, noHel oo 2381

aKTUBHbLIX ny4koB, 1.5-2 GeV/u
* AaHTUNPOTOHLI, 3—30 GeV

HakonuTenbHble Konbua

* PAANOAKTUBHbBIE MYYKK

* e-A konnangep

+ 10"/s, HaKoNnNeHHbIE 1
oxNaxaeHHble aHTUNPOTOHBI,
0.8-14.5 GeV

Ceccusa YC OOBO, 24 gekabpsa 2021

FAIR, cTatyc




FAIR. Cmapmoeas eepcusi

SI1S100/300

W, Compressed
Barycnic Matter

N

4 ,éup{Frag ment-Separator:

<8/ Nuclear Structure and Astrophysics

Primary Beams |

« 1012/s; 1.5 GeV/u; 23828+
» 1010/s 23892+ yp to 11 (35) GeV/u
» 3x1013/s 30 (90) GeV protons

Secondary Beams J

» radioactive beams up to 1.5 - 2 GeV/u;
- 101 antiprotons 1.5 - 15 GeV/c

FAIR phase 1

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc



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 Iy
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

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc



FAIR. Cmapmoegas eepcusi

FAIR Baseline schedule 2021 Fé"‘ 8

o v ey Fa rig mas
a2 m_mlnil\n_o: L I - B O O O O I~ .

¢ Superfis - Procurement S —— SFRS
¢ SuperfRS - Instalation 2 = ready for early

science with 31518

o SuperFRS - Commissioning
Super-FRS - Seenanio H - ready for beam (M11) k)
Super-FRS - ready for early science operation
Super-FRS - all branches - ready for beam (MI1)
Super-FRS - ready for operation (515100 beam)

w20 proarenet ]

b 815 100 - Installation
©SI5100 - Commissioning
SIS100-ready for beam |M11)
SIS100 - ready for aperation 515100
e — a3 2025
o St rcarement —_———
e e T

© p-bar Separator - Installation

¢ p-bar Separator - Commissioning
p-Bar Separator . ready for pilot beam operation [SIS13 be: pbar
p-bar Separator - reay for operation (SIS100 beam) Q4 2026

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

4 Callactor Ring (RP 1]

+ CR- Procuramant e ey Realization timeline of
+ R~ metalation | —————

I R - Commissioning

CR- ready forbasm (M) O the buildings for CR,
CR - ready for oparstion 0 CR
i s HESR and plinac

Wit rocemen |

 HESH - Installation

* WESR. Commissioning HESR currently not secured -
HESR - ready for baam [M11) O Q4 2027
esA. eady for cperation < awaiting the funding

# puNAC (P 1)
 plnacprocurrnest phse e S :
pLInﬂ‘-IM!HHIM-wINMIMwmm Q4 m approvai bv FAIR councll
plLinac - I‘ﬁﬁfﬁl’ﬂpﬂ‘:llﬂn 0

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, ctaTyc




FAIR. Tekywuu cmamyec.

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc




FAIR. Cmapmoeas eepcusi

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc



JkcnepumeHm CBM.

TRD 1o ; CBM (Compressed Baryonic
Matter) — akcnepuMeHT o
N3YYEHUI0 AP0 - SOEPHbIX U
NPOTOH - A0EePHbIX
B3aMMOOENCTBUIN HA BbIBEAEHHOM
nyykKe.
OcHoBHas uenb
3KCnepuMeHTa— uUccnepgoBaHue
CBEpPXnOTHOro 6apUOHHOro
COCTOSIHUA MaTepum.

RICH

\ Dipole magnet
-l

KoHuenuma akcnepumMmeHTa
— cBepxnpoBoaSALLUA
; AUNONbHbLIA MarHuT,
el TpekoBasi cuctema (8
| 1 CTaHUMN CUSNTMKOHOBbIX
dp/p = 1.8% (p > 1 kamep), 3aTtem PID.
GeV/c, 1 Tm field)
UaoeHTndpmkauma nentoHoB Heob6xoaMma Ansa  BbINOSIHEHUMA MporpamMmbl
akcnepumeHTa (n.B.m (o,p,0), (J/¥, ¥’), AN-NEeNTOHHbIA KOHTUHYYM, NENTOHbI
OT pacnaaoB TshXenbiX apomMaToB U T.4.).

A

Heobxogumo nopgasneHue nmoHoB > 1/5000 (cenyac no npoekty 1/10000) (RICH

(>1/100 go 7-10 '3B/c) + TRD).

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc 8



FAIR. Cmapmoegas eepcusi

Re-baselining 2021 FAIR

®
ESH

Review and consolidation of the Project Master Timeline

Detailed schedule for all project areas for the Intermediate Objective being in operation until 2027.

SIS100 ready for beam in Q1.2026, commissioning w/ beams till Q3.2026 (ready for operation)

CBM ready for beam in Q3.2025, ~6 months conNpgency for CBM global commissioning

e 3 a4 mma
;_ '| o1 oF o o i [ =] (=1} a3 o (] =1} i} o [}
T s SFRS
: s kg i : ready for early
i Il [ sciance with 51518

- SuperFAS - Commbslaning [ Q4 2025
Supar-FAS - Scananse H - ready Tor Deam (A1)
Super-FAS - ready for earty soence opemation
Supar-FRS - all Branchan - rasdy for beam (ML1)
Swper-FAS - resdy for operation (15100 beam]

5 100 - Proouremend
5% 00 - bl ation

- 100 - Commiiaioning
SEA00-ready Tor beanm (M1
SH5100 - resady for oparation

+ peba Separator - Frocaremest === ==
S it [

-l Soparator - Commissioeing |

b Smparatnr - mady for pilat beas oparatscn (51518 b &
p-bar Saparator - ready for opedation | S5100 o)

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, ctaTyc 9



JkcnepumeHm CBM.

NMNAD yyacTByeT B co3gaHnm ABYX OeTEKTOPOB NEeNTOHHON uaeHTunkaumum
RICH v 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 Il.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 XVI.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 I11.10.1, 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.

I'Iop,nwcal-lbl KOHTPAKTblI HA NPpOn3BOoACTBO oboux AeTEeKTOPOB.
OT1BeTcTBeHHOCTb MUAD — MexaHM4Yeckasa CTPYKTypa + rasoBass cucrema

CBM (NMAP) (RICH u MuCh)

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

E. Rostchin, Yu. Ryabov,|V. V. Samsonov E Tarassenkova,]S. Volkov, A. Firsov,
M. Vznuzdaev, M. Zhalov, D. Tyts, M. Malaev, A.Ryabov, |. Solovyev, A. Solovev,

G.Rybakov.

B 2021 roay Obinu yTBepXAeHbl 3CKU3Hble npoekTbl (CDR) mexaHuyeckon

CTPYKTYPbI A€TEeKTopa oboux AETEeKTOPOB N UX ra3oBbIX CACTEM.
Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc



CBM. emekmop RCH.

Knaccunyeckasa cxema ¢ pagmatTopom u cchepmveCKUm 3epKanom.

B= % o3 % Ycrosue BO3HUKHOBEHWA YePEeHKOBCKOro PerMCTpauvm YepeHKOBCKOro n3ny4vyeHus -

i VITTYHEHIS BO3HMKaeT Npu ABUXEHUU 3apsiKeHHOM YacTuubl
coso = Bn t"vg’g‘;i::eg"f‘e‘ja‘;“°”b MOBEPXHOCTM KoHyCa B Npo3payHOM cpefe CO CKOpPOCTbK Oonbluen

B = % m = p NT_p’/pc CKOPOCTM CBeTa B 3TOU cpepe.

3J1IeKTPOHbI HAYUHAKOT U3nNy4vyaTb
YepeHKOBCKMMN CBET, UMesl UMNYNbChbI,
. ropasgo MeHbluue, YeM Aaxe MUOHbI U3-3a
— ook orrapoir O ,O, pa3Huubl B maccax. [NoaTomy Ao
._ R .0 onpeneneHHbIX 3HaYeHUN UMMNYNLCOB
== : — 3apsKeHHbIX YaCcTUL, ANTIeKTPOHbI byayT
g / RlCHE BblgaBaTb “Kpyru”’, a octanbHble YacTULbl
) b) HeT. - ==

N — koadp. npenomneHus paguatopa
Track projection

! Photodetector plane

1
[
'

WCTOMHKWK YacTHy

v

-
netextopel (Rf2)

OnTnMun3npoBaHHas reOMeTpuUs.

¢ PacnonoxeH cpa3y 3a MarHUTOM;

** AnepTypa 25° no BepTMKanu n 35° No ropm3oHTanm;
«* [InuHa BOONb Ny4yka 2 M.;

+** Mo BepTUKanu 3epkano pasaeneHo Ha 2 4acTy;

*%* Paguyc 3epkana 3wm;

*» LNBa coToaeTeKTOpa (BbIWE U HUXKE OCK NYYKa);

« Papunatop — CO, npu HopmanbHon T u P.

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc "



CBM gemekmog RCH.

1- onopHasi nnamgpopma u peaynupyemblie WapHUPHbIE
oropsl, 2 — cocmasHoU 2a308bil 60Kc, 3 —ghepma rnodOepKKU
3epkarn, 4 — kopoba MaeHUMHOU 3awumsl, 5 — moHHenb dns

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

B 2021 roay, B pamkax noarotoBku K EDR:
* NnpepocTaBneHbl NpopaboTaHHaa moAenb
©okca MarHMTHOM 3awnTbl PIY;
*npopaboTaHHbIA NPOEKT ONOPHOMN
nnatcgpopmbl;

* CNpoeKTUpoBaHa, nponsBeneHa, coobpaHa
M yCnewHOo UcnbITaH NPoToTUN
perynupyemMomn onop.bl;

* NPOAOMKANMUCb UCMbITaHUA C NOMOLLLIO
cneumanbHO CO34aHHOro
noriHomacwTabHoro (no BbicoTe)
npoTtoTuna cepmMbl ANs NOAAEPXKKU 3epKar
C uenblo NnoaTBEPXXAEHUA CTabUNLHOCTHU
3epKaribHOMU CUCTEMDI.

Ceccua YC O®PB3, 24 nekabps 2021 FAR oraryc



CBM. demexkmop MuCah.

Knaccudyeckasa cxema ¢ abcopobepamMmum n TpeKOBbIMU KaMepaMun MmexAay.

MaTb cnoeB abcopbepos.

—4#  MNepBbin abcopbep — yrnepon (60 cm.).

OcTtanbHble abcopbephbl (2-5) — xeneso.

TonwmHa  abcopbepoB onTuMu3MpoBaHa Ans
oI BO3MOXHOCTU perucrpaumm u uaeHtTudukaumm
MIOOHOB C ManbIM UMMYJIbCOM.

MepBble ABe TpeKkoBble CTaHUMM — NO TPU CIoA
TpexcrnouHbix GEM.

CtaHuum 3 n 4 - RPC.

r ¥ i
b=t =Tl =T,
= = —
e F———=
o - 4000 5000

aaaaa

E 6000 7000
O O O L 0 N I

B orBeTcTBEeHHOCTL MTNAD BXOAUT pa3paboTka:

« Mnatdopmbl, o6ecneynBaroen 6esonacHoe
nepemMelleHne aetekrTopa obwmm Becom 6ornee 300 T;
+»+ MornoTuTtenem c CUCTEeMON UX NOACTABOK;

+ CynepcTpyKTypbl, 0OecneynBaroLen noasec u
nepemMeLleHne TPeKoBbIX Kamep;

+» [a30BOU CUCTEMDI;

% Ny4ykoBOM BaKyyMHOM TPYObI;

s Cuctembl NogBOAOB CEPBUCOB;

 UHTerpaumsa B okpyxeHum apyrux nogcucrtem CBM.

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc 13



Hemexkmop MuCh.

Mo cpaBHeHUIO Cc paHee npeacTaBneHHou Bepcuen (koHua 2020) roga Ob15IM BHeCEHbl U3SMEHEeH S,
ONTUMM3NPYIOLLIME CUCTEMY NEepeMeLLeHUSA, YCTPaHEH pAa KOH(PNIMKTOB C pacnoNoXXeHHbIM pAaoM
obGopyaoBaHueM, npeacTaBrieHbl NpeanoXeHus no pasBoaKe cepBUCOB.

B 2021 roay 6b1n yTBepxAaeH 3ckn3HbIn npoekT (Conceptual Design Report — CDR) MexaHu4eckoun
cTpykTypbl aetektopa MUCH u rasoBou cuctembl AfA ero AeTeKTopoB. Takke NnoaroToBfeHbl U
yTBepXAeHbl 3CKMU3Hble NpoeKTbl razoBbix cuctem ana MUCH GEM (AByxKkoMnoHeHTHas rasoBas
cmvecb) u MUCH RPC (TpexkoMnoHeHTHas ra3oBasi cMecb). PazaeneHbl 30Hbl OTBETCTBEHHOCTHU

mexay pa3paboTynMKamMmm ra3oBbIX CUCTEM U AETEKTOPHOWU FPYnMnoun.

SN

=l 5

i BN 8

A

W “\n ! ) o —

= FOlE— SR ST e

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc 14



CBM, RICH u MuCh.

MNnaHbl paboTt Ha 2022 roa Bknro4varT (MuCh):

s ONnTMMU3aUNA KOHCTPYKLUU, BKIOYasa NpopaboTKy BO3MOXHOCTH
M3roToBNEeHUs COCTaBHbIX nornotutenen 2, 3 u 4 ¢ ncnonib3oBaHueMm
CTaHOAapTHbIX O5I0KOB cTaribHOro npokarta tonwuHon 100Mm;

+ MoaroTtoBKa MHXEHEPHOro npoekta mexaHunku aetekropa MUCH;

+ MNoAaroToBKa MHXEHEePHOro NpPoeKTa ra30CMecuUTeNbHbIX YCTaHOBOK.

MNnaHbl paboTt Ha 2022 roa BknroyvaroT (RICH):

“* NoAroToBKa UHXEHEePHOro NpoeKTa MexaHuKu, BKnyvarlyero depmy
noanepXKu 3epkKarn, Kamepy repMmeTM4YHOro rasoBoro oobLema u
KOHCTPYKUUIO Ana pasmeweHns cootonpmeMHukoB aetektopa RICH;

“* NpoAoIKeHUue TeCTOBbIX U3MEePEeHMN Ha NoJSIHOMAacLITabHOM npoToTUne
chepMbI C pa3MeLlleHHbIMU Ha Hen 3epKanamm nnutkamm getektopa RICH.

“* npoposNKeHue NPoM3BOACTBa U UCMbITAHUN NOA HAarpy3Kou NpPoTOTUNOB
perynmpyembix LWHLApPHUPHbLIX ONOpP AeTeKTopa.

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc
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FAIR. PANDA.

MAHOA — yHUKanbHbI 3KcnepumeHT B pamkax npoekta FAIR B AapmwTtagre (FTepmaHua), ana
peweHua pyHaameHTaNnbHbIX NPo6aem agpoHHOU U aaepHON PU3MKKN NyTEM U3YyYEHUA
B3aMMOAENCTBUIA aHTUNPOTOHOB C SHepruen o 15 NB ¢ HyKNoOHaMmu 1 agpamu.

PANDA Day-1/Phase 1/Phase 2 " San

il -'.-r - L ’= ' ' 5‘;_%
Cluster _l1 Solenocid i |Mucm Dipole Dipole Muon Luminosity o
& Pellet | Det Magnet ToF Range Detector I/IMHy.HI)CHBII/I ANAIIA30H.
Target ~~—} /] / / System g
i 5 / ot 1,5 mo 15 I'3B/c

Not shown:
Hypernuclear
Setup

/ * Paspemenue:

| ' moxa HL — dp/p = 104
moaa HR - dp/p =103

* IHTEeHCHBHOCTD:
moaa HL — 1,6x103%2 cm2 ¢!
moaa HR - 1,6x103! cm2 ¢!

) A | Al \\ .-'I \
! . | W | \
/ f . AV} \

..
Barfel’ . < R b %
g . AT BarrBQGEM DISERRRy,  Forward FRICH FToF FSC | [IUSI® oTBeuaeT 3a CO3AaHHE
& ToF h EMC \gk DIRGENEME, Tracker CAIN

dusnueckan nporpamma HauesneHa Ha NOMUCK HOBbIX ¢OpM MaTepun, a UMEeHHO, SK30TUYECKMX YaCTuUL, TaKUX KaK rnobonbl n

CHMHTUWIJIAINUOHHOIO JACTECKTOpAa IO

rMBpuAabl, 1 BKAKOYAET B cebA CEKTPOCKOMMIO COCTORHMIA YapMOHYFBbILLE NOpOra 06pa3oBaHnA nap - ME30HOB, BpeMeHH HpOJ]eTa FTOF Wall C
uccneoBaHMA rUnepaaep (B TOM Yncae — ABOMHLIX) U Yapm-Aaep, Koraa cTpaHHan (04Ha MM ABE) MM O4apoBaHHaA YacTULa

\«B)KVIBJ]HETCH» B AP0 BMECTO OBbIYHOTO HYK/IOHA. pa3pem6HI/IeM ﬂque 1 00
B pM3MUECKYI0 NPOTrPamMMy BXOAUT U UCCAeA0BaHMe GAYKTYaLMit GU3MYECKOTO BaKyyMa B NPOLLECCaX aHHUTMAALUN anoceKyH}l'

QHTUNPOTOHOB C HYK/IOHaMU, @ TaKXKe UCCef0BaHVE BANAHUA AAEPHON Cpeapl Ha CBOMCTBA 3/1EMEHTAPHbIX YacTUL,.
JKCnepuUMeHTbl MO aAPOHHOM CNEKTPOCKONUU MO3BOAAIOT UCCIEA0BATb AMHAMMKY B3aMMOAENCTBUA afpPOHOB KaK Ha ManblX,
TaK M Ha 60/1bLUKNX PACCTOAHUAX. OHU UCKIOUYNUTENBHO BaXKHbI A1 O6HAPYKEHMA HOBbIX GOPM MaTepui.

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc
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Forward TOF wall TDR approved by FAIR

in October 2018

Technical Design Report for: Drafting committee
B Stanislav Belostotski*
PANDA Oleg Miklukho

Forward Time of Flight detector (FToF|| Yuri Naryshkin
(AntiProton Annihilations at Darmstadt) Denis Vere ten n iko vV

Strong Interaction Studies with Antiprd | Andrei Zhdanov
Anton Izotov*

PANDA Collaboration

Technical Coordinator
Lars Schmitt
Deputy of TC

Anastasious Belias

Spokesperson
Klaus Peters
Deputy of SP
Tord Johansson

T

Myuok
aHTUNPOTOHOB

FTOF wall

(e

* Ckop6um 06 yleawux B apyron mup B 2020-2021 rogax

Konpenenemm cTapTa COOBITHUS.

TOF wall cayxut mns uaeHTHDUKAIH
3apsOKEHHBIX  YaCTHUI], BBUICTAIOIINX W3
MUIICHH BIIEpe] B OOJIACTH BEPTUKAIBbHBIX
¥ TOPU30HTAIBHBIX YIIIOB paccesHus < 59 u
< 10% ¢ umnynscom P mmxe 4 I'sB/c u qs

~

)

-

[etekTop byaeTt coctosaTb U3 56 04MHAKOBbIX MNIACTUH U3
cunHTUAnaumonHoro naactnka EJ-200 ¢ paamepom 140 cm no
BepTUKann n 10 cm no ropusoHTanu, TonwmMHa NNactmH 2.5 cm.
Kaxkaasa naactmHa €O CTOPOHbI ee TOPLLOB NPOCMaTpMBaeTCA
@bICprIMM doToymHoKUTenaMn dupmbl Hamamatsu R13435.

j ] 1 2 3

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc
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FAIR. PANDA.

InaBHbIi pesynbrat pabotbl 2021 roga — co3gaHme npoTtotTuna cuctembl on-line koHTpona (LEDIS) BpemeHHbIx napameTpos

FToF wall BHe nyuyka B akcnepumente MAHOA (puc. 1). BaxkHbim anemeHtom LEDIS sasnaetca csetoamon GNL-3014BC,

TEXHUYECKNE N BPEMEHHDbIE NapamMeTpbl KOTOPOro npeactaBaeHbl Ha pUC. 2.

[
|

Puc. 1: [lByxKkaHanbHaa cucTeEMa  KOHTPOASA

BpemeHHbIx napameTtpos FToF wall (LEDIS).

Mpwn obnyyeHnn CUMHTUANALUNOHHOM NAACTUHbI
O6HapyKeHbl Yy3KMe BPEMEHHble CNeKTPbl, LEHTPbI
TAXECTU KoTopbiXx byayT onpenenatbCA C  BbICOKOM
TOYHOCTbIO 33 KOPOTKOE BpemMA TecTMpPOBaHWA B

OTCYTCTBMM Ny4Ka B akcnepumenTte MAHOA (puc. 3).

GNL-3014BC, Cperoanoa cuHHii 25° d=3mm 1500MKn 470 EM (Blue)

TexaHHIecKkne NapaMeTpbl G-nor GNL3014BC

IIBeT cBeyeHHs CHHHI

npH Toke Imp.,MA 2
BuanMelii TenecHsIH yroi,rpaji S
1IBeT THH3EI
GecLIBEeTHBIH
PasMep HH3BLMM

(53]

Puc. 2: TexHWYecKMe W BPEMEHHble MapamMeTpbl
ceetoamona GNL-3014BC.

Scintillator EJ-200

—=— left PMT R1343
s right PMT R134

— 140

120

resolution (ps

100

80

60

40

CneuuanbHo HactpoeHHbir LEDIS moxeT 3ameHuUTb
oyeHb poporoi crteHposbit nasep LDH-P-C-375B B
C/yyae NOJIOMKW MocCnegHero B Npouecce co3aaHuA

FToF wall 8 ®TBY NUNAD.

20

Puc. 3: BpemeHHoe paspelleHne, AOCTUTHYToe npu
06/1y4EHUN CUMHTUNNALMOHHOM NNACTUHbLI CBETOM

ot ceetoanoaa GNL-3014BC.

Ceccusa YC OOBO, 24 gekabpsa 2021

FAIR, cTatyc

/ 2 JlmHa BONHEL HM 470 = The fastest LED
0.6 ns width!
MakcHMambHas cHIa cBeTa Iv makc..MKa 1500 \\,;“r::l‘; 't‘m;
AN 3
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FAIR. PANDA.

- MoprotoBka MemopaHayma o crpoutenbcrse yctaHosku NMAHAOA (MoU);

- Co3paH nportotun cuctembl KoHTponAa napametpoB FToF wall Ha ocHoBe 6bicTpbix
csetogmuopos (OP3 O®PBI);

- Ana ucnbitaHua npototuna FToF wall Ha npotoHHOM nyuke MUAP B 2022 rogy co3paHa
NPONOPLMOHA/ZIbHAA Kamepa C YUCZAOM aHOAHbIX HuTtei — 16, ¢ warom 1 mm. CurHanbl ¢ HUTEN
nopatorca Ha PADIWA-4 (OTA4 OPBI).

The FBSL HEPD test room equipped with picosecond diode laser LDH-P-C-375B, TRB-3, PADIWA-4, pulse, HV
modules and PC
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at FAIR”. G. Barucca, F. Davi, G. Lancioni, ..., D. Veretennikov, ..., S. Belostotski*, G. Fedotov, G. Gavrilov, A. Izotov*, S.
Manaenkov, O. Miklukho, A. Zhdanov, ..., et al. (PANDA Collaboration). *- Deceased.

Eur. Phys. J. A57,No 1, p. 30 (2021).

2. “PANDA Phase One”. G. Barucca, F. Davi, G. Lancioni, P. Mengucci, ..., D. Veretennikov, ..., S. Belostotski*, G. Fedotov, A.
Izotov*, S. Manaenkov, O. Miklukho, ..., Sinéad M. Ryan (PANDA collaboration). * - Deceased.

Eur. Phys. J. A (2021) 57: 184, Accepted: 27 April 2021.

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc

19



YuacTue MUAD (R3B): FAIR. NuSTAR.

Neutron detector NeuLAND - HV system.

LLinpokoanepTypHbIN BPpeMANPOsiIeTHbIN CNEeKTPOMETP HEUTPOHOB.

CnektpomeTp OyaeT pacnonaratbcs Ha pacctossHMM 10-30 M OT MULLIEHMW.

OH byaeT obGecneunBaTtb AeTeKTUpPOBaHWE U naeHTU(UKaLUIO HEUTPOHOB € Bbicokon (8o 90%)
3thpeKTUBHOCTLIO, MHOXECTBEHHOCTbLI0 A0 6—10 HENTPOHOB B OAHOM COObLITUUN C BbICOKUM
3HepreTUY4ECKUM 1 YrioBbIM pa3peLieHnem.

OTNOXeHHbIN KOHTPaKT Ha poToyMHOXUTENN ana BTopon Yactn getekropa NeuLAND.

(nokasaHo, yto ®3Y-115 MKL nponssogctea OO0 «M3IJ13» He ycTynatoT N0 CBOUM XapakTepUCTUKaAM ANOHCKUM
R8619 npounssogcrea Hamamatsu PhotonicsLtd, HO cywiecTBeHHO aelueBne).

| R3B —Reactions with Relativistic Radioactive Beams

proton tracking detector (PAS),
TpekoBbI getekTop ana R3B — aoetekTtop ObICTPbIX
NPOTOHOB Ha OCHOBE straw-TpybokK

(NeTeKTop pacrnonoXeH B BakyyMHOW Kamepe MarHuTa
GLAD)

active target(s) (ACTAF).

Ceccusa YC OOB3O, 24 pekabps 2021 FAIR, cTtatyc 20



bnarogapto 3a BHUMaHue !

C HacTtynarowum HoBbim Nlogom !
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JkcnepumeHm CBM.
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