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NICA — Nuclotron-based lon Collider fAcility

Chain of accelerators providing ion beams (from p to Au) for fundamental physics studies & applied research
Modern detectors for study dense nuclear matter and spin phenomena (MPD, SPD, BM@N)

Experimental zone with beam lines for physics study and applied research

Cryogenic infrastructure for production, testlng and supply superconducting elements
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¢ The NICA project is approaching its full commissioning:
v' already running in the fixed-target mode — BM@N since 2018
v’ start of operation in collider mode in 2025 — MPD
v" Planned start of SPD operation - 2028




2015-2017 AcnmnpaHrT lMeTtp NapdeHos (MNDU): nogrotoBka un 3alumTa TEXHUYECKOrO 3agaHNs
ans nepeaHero agpoHHoro kanopumetpa FHCAL MPD




2018 Bctynnenmne HNAY MNOU B mexayHapogHble konnabopaumn MPD n BM@N




2023: TloarotoBKa u yyactme B akcnepmmeHtax BM@N n MPD

Yyactune ¢ 2015 roga, CunbHbIN KonnekTms ( 2 pykosoautena paboumnx rpynn B Konnabopaumm MPD, paboTa B
NCNONHUTENbHbIX KOMUTETaX Konnabopaumin MPD u BM@N, B pyKkoBoacTBe — rnaBa Konnabopaunm MPD u ero
3amecTutenb — coTpyaHukun MUOU ¢ 2015 roaa)

Pa3paboTka nporpamMmmHOro obecneyeHmnsa Ana aHanM3a 3KCNEePMMEHTaNbHbIX JaHHbIX Ha ycTaHoBKax MIPD u BM@N.
KannbpoBKa n aHann3 AaHHbIX NepBoro pmusanyeckoro ceaHca akcnepumeHta BM@N ( 550 M cobbitnin Xe+Cs(l) )
Yyactune B TectupoBaHumn moaynen kanopmmetpos ECAL n FHCAL skcnepumenTta MPD

MoarotoBKa 1 NpoBeaeHne mexayHapoaHoro cemmHapa NICA2023 — nekabpb 2023
http://indico.oris.mephi.ru/event/301/overview

MNoarotoBKa Kagpos ana npoekta NICA: 7 BbinyckHukos MUPU (2017-2023) coTtpyaHuku JI®BI OUAU B
akcnepumeHtax MPD u BM@N. 2 BbinycKHUKa — cotpyaHuku UAU PAH B akcnepumeHTax MPD nu BM@N.



HPC knactepbl YU MNOWU

[on CPU GPU CeTb Rpeak,
CPU+GPU,
TFLOPS64
Basis 2021 - 8 A100 PCle IBEDR 100 0+78
Tensor 2020 540 AVX512 2V100 SXM IBEDR 100 41+16
Cherenkov 2015 304 AVX2 - IB FDR 56 12+0
Basov 2012 304 AVX - 10GbE 6.6+0
Unicluster 2008 216 SSE4 - 1GbE 2.6+0

PasHble Hay4Hble rpynrnbl — pasHble 3agadun (CPU, SIMD, GPU, MPI) — pasHble knacTtepbl



1O HPC Y MNOU

« GNU/Linux Debian 12
o GlusterFS 10.3 (~ 0.5 PB)
» lna HEP Tectnpyetca CEPH FS 16.2
« SLURM 20.11

« BbluncnntenbHble y3nbl: 2 roognyHbIN LUK
o IlornH-yanel: Internet/SSH/SSL/GPG, exxegHeBHOe
oOHOBMNeHue

« «KOHTenHepbI» - proot BHyTpn SBATCH-ckpunTa



MICC basic facility
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B 2023 roay nnaHUpyeTCcA OCYLLECTBUTb UHTErpaumio
BbluncnantenbHbix pecypcos MUPU B reteporeHHyto
reorpaduyecku pacnpepeneHHyo BblYUCAUTENbHYIO
cpeay Ha 6a3e nnardopmbl DIRAC ANA
aKcnepumeHTos MPD nu BM@N
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Pa3paboTtka cneynanunpoBaHHOM MUKPOCXeMbI ANA TpekoBon cuctembl BM@N

BblNonHsieTcs Jlabopamopuel rnpoekmuposaHus crieyuarnu3upo8aHHbIX UHMezparbHbIx Mukpocxem HUAY MUOU AmkuH 3.B.

Ob6Lwas NpoaoIMKNTENBHOCTL: 2-3 aTana NPoTOTUNMPOBaHUA (BK. pa3paboTKy, N3roToBNeEHNE U

(asic.mephi.ru men.(499)3242597)

nccrnegoBaHue onbITHbIX NaptTum ~50 WT.) = 5-6 net
1 atan pabot — 4aHB. 23 I.- peB 24 1. (goroBop OUNAN-HNAY MADN)
Ctapt narotosneHuns 1on sepcun mmkpocxem rno KMOIT texHonornm 180 Hm

TanBaHbckon komnannum UMC — vronb 23 1.

Ynnbl narotoBneHsl Ha habpurke (Ha4yano aek. 23 r.)
[MocTtaBka B [1y6Hy (no gorosopy OUNAN-WaiFu IC Co.) oxxngaeTtcs B siHB. 24 T.

[Tocrne ucnbiTaHn 101 Bepcun nnaHupyeTcs 2 atan (2-as Bepcus 4ymrna) — HaymHaga co 2 KB. 24 T.

1 Bepcusn: lMapameTpbl

Parameter

Value

Number of analog channels
Input signal range

Polarity

ENC

Shaper peaking time
Channel signal rate

ADC

Power consumption

Control interface

Additional test blocks

8 + 2 (outermost test channels)
3.6 fC (1 mip - the most typical
signal) to 108 fC (30 mips)
selectable (positive or negative)

< 1500 el at Cyer up to 30 pF
programmable: 200, 300 or 500 ns
<1kHz

10 bit at 40 ns conve!

100 mW (in total) = 70 mW (10x
analog chains + ADC) + 20 mW
(digital part) + 10 mW (test blocks)
SPI

rsion time

SLVS TX + RX, PLL, ADC

CTpyKkTypa

8x + 2 test
channel
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SPD @NICA

The Spin Physics Detector (SPD) collaboration proposes
to install a universal detector in the second interaction
point of the NICA collider under construction (JINR,
Dubna) to study the spin structure of the proton and
deuteron and the other spin-related phenomena with
polarized proton and deuteron beams at a collision
energy up to 27 GeV and a luminosity up to 1032 cm? s°!

The MEPhI group mainly focuses in:
* Beam-Beam Counter detector

* Jon-ion collision program proposal
* Particle physics studies

* Computing

* Curriculum for students
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The main goals of the Beam-Beam Counters:

The local polarimetry at SPD basing on the
measurements of the azimuthal asymmetries
of polarized proton beams

Beam collision monitoring

Participation in the precise determination of
the collision time
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MEPhAI activities in SPD
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lon-ion physics program

Developing the program case for studying ion-ion
collisions

Complimentary to MPD (featuring detector
capabilities that MPD cannot achieve: high rates,
larger acceptance, detector-specific features)

Particle physics

Gluon Parton Distribution Functions (PDFs)
Gluon saturation

Hyperon excited states

Exotic hadrons

Computing activities

BBC detector model

Incorporation of new event generators into the
simulation chain

Common works with SPD software team

ML for event reconstruction and quark-gluon

tagging

Student and faculty involvement

Bachelor, master and PhD research topics
Studies go under supervision of faculty members
and research scientists from MEPhI and JINR
Have already launched the educational program
Software Engineering and Data Analysis for High
Energy Physics



Beam-Beam Counter prototyping activities

B  Isolated scintillator tiles with WLS loops
~+ Lightcollection with SiPMs

; * FERS-5200 readout

Materials selection:

; » Polystirene scintillator by “Uniplast”
- s Chemically matted is preferred (not Tyvek)

.+ Optical cement selection: OK-72 =
~« WLS: Kuraray Y-11 WLS or Saint-Gobain
; BCF91AS

1

Tests in MEPhI (Summer 2023) with colleagues from JINR

Innermost sector 7-tiles prototype is under construction



2022- lNpoBegeHune nepsoro mexayHapogHoro cemuHapa NICA 2022
http://indico.oris.mephi.ru/event/298/ 13-15 December 2022

B cemuHape npuHano ydyactue 6onee 100 yyeHbix 3 bonrapum, bpasunun, N3pauns, Kutasa, Mekcnkn, Poccumn, CLLUA, cpeaun KoTopbix
3KcrnepumMeHTaTopbl U3 MexayHapoaHbix konnabopauun: BM@N (NICA), MPD (NICA), NA61/SHINE (CERN), STAR (BNL) n ALICE
(CERN) 1 TeopeTukun na Jllabopatopum teopetundeckon punsmkn OUAN n gpyrnx Hay4HbIX LEHTPOB, paboTatowmx B 06nactm nayvyeHms
CUNbHO-B3aMMoOAeNCTByOWEeNn MaTepun. 25 0OKNago0B N0 TEOPUU U SKCNIEPUMEHTY

Mo MHEeHMIO BOMNbLUMHCTBA Y4aCTHMKOB, CEMUHAP NPOLUEST O4EHb YCMNELLUHO U BNOJSTHE MOXET CYATATbCA rMaBHbIM MeXAYHapPOAHbIM
CeMMHapPOM Mo pPefIITUBUCTCKON saepHon pusnke, KoTopbin npowen B Poccuu B 2022 roay. buino pelweHo npoBecTy Nogo00HbIN

cemuHap u B 2023 rogy. 25-27 [dekabps 2023 roga
http://indico.oris.mephi.ru/event/301/overview



