IIpoexT NICA

B. Ps6oB, JIPAD ODPBO

(NiCA) Nuclotron based Ion Colider fAcility

BM@N (D
Et db am




Ilesn npoekta NICA/MPD

M3ydeHre mioTHOM U ropsiue siiepHoO MaTeprr, 0Opa3yromiencs: B
CTOJIKHOBEHHSIX TSXKEJIBIX HOHOB, B 00JIACTH SHEPTHUMl B3aUMOACHCTBUS,
COOTBETCTBYIOIIECH MAKCUMAIIBHOW OApUOHHOW MJIIOTHOCTH

[Iponomxenue sxkcriepumenToB Ha RHIC 1 LHC npu cyiecTBEHHO MEHBIIINX
sHeprusax BzaumonaeicTeus, 100-1000 I'B = 4- 11 B

Eany Lniverse The Phases of QCD
E LHC Experiments
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NICA/MPD, ¢pusnueckas nporpamma

Physics targets for the exploration of the QCD phase diagram accessible to NICA and possible
observables for a “mixed phase“ in the release of the “NICA White Paper” as a Topical Issue
of the EPJ A (July 2016).

Bulk properties, EOS:
- particle spectra & ratios
- HBT femtoscopy

- flow

In-medium modification of hadron properties
- onset of low-mass dilepton enhancement, LVM

Strange DoF in nuclei, Y-N interaction
- hypernuclei

Deconfinement, chiral phase transition:

- strangeness production
- chiral magnetic effect, A polarization

QCD Critical Point:

- event-by-event fluctuations & correlations

S:

B. Pabos, 2018

['he European Physical Journal volume 52 - number 8 - august - 2016

A

@ Recognized by European Physical Society

Hadrons and Nuclei

Topical Issue on Exploring Strongly Interacting Matter

at High Densities - NICA White Paper

edited by David Blaschke, Jorg Aichelin, Elena Bratkovskaya, Volker Friese,

Marek Gazdzicki, Jergen Randrup, Oleg Rogachevsky, Oleg Teryaev, Viacheslav Toneev

Springer



NICA/MPD < STAR/NA61/CBM
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Bce OKCIICPUMCHTBLI UMCIHOT CPABHUMOC ITIOKPLITHUC 110 SHCPIUH BSaHMOﬂCﬁCTBHH

CnenuanusupoBansbie yctaHoBKH (CBM, NICA/MPD) no3BoisifOT U3y4darh pejikue
CUTHAJIBI 32 CYET 00JI€€ BHICOKOTO TeMIIa HAa0Opa CTaTUCTUKHU

NICA/MPD - xonnaiinepHasi ycTaHOBKa, OJJHOBPEMEHHO 00j1a/1aro1asi CHMMETPUYHBIM
aKCEITAaHCOM U IT03BOJISIONIAs U3MEPATh PEAKUE CUTHAJIBI



Nudpacrpykrypa NICA

BM@N (Detector)
Extracted beam

A

Ring circumference, m 503,04
Number of bunches 22
r.m.s. bunch length, m 0,6
max. int. Energy, Gev/u 11,0
r.m.s. Ap/p, 10-3 1,6
Luminosity, cm? s77 1x10°

SPD
(Detector

) e

E-cooling

MPD
- (Detector)
Collider g S : Y

Center NICA

Modernization of existing accelerator facility

Construction of collider complex to collide:

- relativistic ions from p to Au, Vsyy=4-11 GeV
- polarized p and d, Vsyy=27 GeV (p)

B. Pabos, 2018



CrpourtenbcTBo KoL1augaepa NICA

CucreMa MHXEKIIUKU (MICTOYHUKHA MOHOB, & Linacs) — 3amyieHsl B 2016

MaruauTtsl — npousBoaarcs B Jlyone (rotossl st Booster), Tam e rae u ais SIS-100/FAIR
Booster — B nporiecce crpouTesbcTBa, MOHTax MarautoB ¢ 09.2018, 3amyck B 2019
CucremMa >JIeKTPOHHOIO OXJIaXJIeHHs — (PUHAJIbHAS CTaJAus UCTILITAHUHN U 3aIycKa
NICA/MPD — ccTpouTenbCTBO TOHHENEN U AKCIIEPUMEHTANBHBIX 3AJI0B

MPD 3an goimkeH ObITh TOTOB K yCTaHOBKE 00opynoBanus B 2019 roay 6



MPD, Phase-I (NiCA)

* Cragus I. TPC, TOF, FFD, FCAL u ECAL

* 3anyck B cTpou HauHeTcs B 2020
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MPD, Phase-II

 Cragusa I: TPC, TOF, FFD, FCAL u ECAL
e Cragusa Il: ... + ITS + EndCap (CPC, Straw, TOF, ECAL)
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MPD — neHTpajbHbIA MATHUT

* IIpouszBogurenu: ASG (Genova) u Vitkovice HM

* Ilnan npousBojCcTBA:

koHell 2018 — cOopka 1 HCIIBITAHWE CBEPXITPOBOASIINX 0OMOTOK
MapT 2019 — roToBHOCTH coJieHOUAa

Mmait 2019 — tpancnoptupoBka B JlyoHy

okTsI0pb 2019 — cOopka MaruuTa B SKCIIEPUMEHTATIBLHOM 3aJIe

ANANEA NN
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TPC — Time Projection Chamber

Item Dimension
Length of the TPC 340cm
Outer radius of vessel 140cm
Inner radius of vessel 27 cm
Outer radius of the drift volume | 133cm
Inner radius of the drift volume | 34cm
Length of the drift volume 170cm (of each half)
HYV electrode Membrane at the center of the TPC
Electric field strength ~140V/cm;
Drift gas 90% Ar+10% Methane, Atmospheric pres. + 2 mbar
Gas amplification factor ~ 104
Nesdus chamber ) “©o Croved rivvtreds % < Fhedd cagr sagpart bebey
Drift velocity 5.45 cm/ps;
Drift time < 30us;
Temperature stability <0.5°C
Primaries, N> 14, i/ <13 } 2 qgE Primaries: N, > 14, p_ > 0.1 GeV/c }7 Number of readout chambers 24 (12 per each end-plate)
C its C
4_55_‘.. o A SRS S S S S o 152 r
4= T 14 / Segmentation in ¢ 30°
£ Q n
3.5 [ + 5 1ot Pad size 5x12mm? and 5x18mm?
i i / e G 95232
9 F. 10°
-JE 3: / Pad raw numbers 53
2 0 et iE Maximal event rate <7 kHz ( Lum. 107 )
1'5? UE / Electronics shaping time ~180 ns (FWHM)
1= 4 A
0'55 2; M Signal-to-noise ratio 30:1
cb 02040608 1 12141618 2 0 02040608 1 1.2 1.4 1.6 1.8 2 | Signal dynamical range 10 bits
[ GeVic Pseudorapidity
Sampling rate 10 MHz
Sampling depth 310 time buckets
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TPC — Time Projection Chamber

c1 c2 c3 ca

= Length:3.4m
= Diameter: 0.676 m

" Llength:3.4m = Length:3.4m
= Diameter: 2.66 m s Ni .
» Length: 3.4 m Diameter: 2.814 m
= Diameter: 0.54 m
Start TPC assembly —Dec 2018
FE electronics:
512 ch system — tests ongoing
test with ROC chamber. —Dec 2018
SAMPA chips (4500 pc) — payment in progress
ROC chambers:
frames (26 pc) - ready
serial pad planes (30 pc) - ordering started
HV for ROC gate electrode — design started

test chamber with 512 ch r/o system - Dec 2018

B. Pabos, 2018 11



TOF — Time Of Flight

Dimensions of sensitive area

Outer HV glass (400 mkm)
Inner glass (270 mkm)
Spaser (fishing line 200 mkm)

PCB with “strips™ (1.5 mm)

Outer PCB (1.5 mm)

600 x300 mm?

Honeycomb (5 mm)
PET Screw

Mylar (100mkm)

Main parameters of the TOF system.

Number | Number of | Sensitive | Number of | Number of
of readout area, m? FEE cards FEE
detectors strips channels
MRPC 1 24 0.192 2 48
Module 10 240 1.848 20 480
Barrel 280 6720 51.8 560 13440
(1680 chips)

o Efficiency, %
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FFT — Fast Forward Detector

19° < |8 <7.3°
I FFD ¢ 2.7< |0 <4.1 FFD w I
i
Eﬁ
- mw
III L =140
et = cm

Fig 4-1. A scheme of the FFD module.

FFD provides information on

.a - fast triggering of Au-Au collision 15 mm quartz radiator
The EED sub-detector consists of - start signal for TOF 10 mm Lead converter
20 modules based on - bunch crossing region position e
Planacon MCP-PMTs . Au + Au, s,," = 5 GeV won
o,(FFD) = 50 ps — L=260cm
[ 8L i L=180 cm B =
g ——L=100 cm - .
s 1F sof—
£ E st L— D |
0.‘?‘:— a ViS5 GeV 30 pe E w % 878z 83 o4 w85 o8 o7 og _Ba
- & VE=7GeV, 30 pe :
OBF e VF=5GeV, 30 pe 3 af .
arf  * VET GV 30pe The delay of charged particle
osf T arrival in FFD modules in
osf FFD efficiency for °<; SR PV EPVE S R | comparison with arrival time
0af t | peripheral The vertex resoltifion for Au-Au of photons for Au + Au collisions at
pabrntinnncneannd - collisions collisions at Vs=5GeV/n for three \/SNN =5 (red) and 11 (blue) GeV
R distances from interaction point and FFD position of 140 cm.
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FHCAL — Forward Hadron CA Lorimeter

: 10 » Two-arms at ~3.2 m from the interaction point.
— e 4 * Each arm consists of 45 individual modules.
. L LERCLY -« Module size 150x150x1100cm? (55 layers)
o = - = 1+ Pb(16mm)+Scint.(4mm) sandwich
Fica | o 7 longitudinal sections
2 * 6 WLS-fiber/MAPD per section
——— ' e °* 7 MAPDs/module
) @l ‘ Cryostat T
s - 5 o CPC Tracker //’;///
%ﬂ (e oty
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ECAL - Electromagnetic CA Lorimeter

Barrel ECAL ~ 43 000 modules

s* Pb+Sc “Shashlyk”

s read-out: WLS fibers + MAPD
N e S L~35cm(~14 X,)

- % Segmentation (4x4 cm?),

| s* o(E) better than 5% @ 1 GeV:
%* time resolution ~500 ps
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MPD - Collaboration ~(NICA)

\ IHEP, Beijing, China;
SC Coil FHCal University of South China, China;
Palacky University, Olomouc, Czech Republic;
NPI CAS, Rez, Czech Republic;

Thilisi State University, Tbilisi, Georgia;
Tubingen University, Tubingen, Germany;

Tel Aviv University, Tel Aviv, Israel;

Joint Institute for Nuclear Research;

IPT, Almaty, Kazakhstan;

UNAM, Mexico City, Mexico;

Yoke . ot

BBC

I Institute of Applied Physics, Chisinev,

Moldova;

NV WUT, Warsaw, Poland;
NCN, Otwock — Swierk, Poland;

Baku State University, NNRC, Azerbaijan; UW, Wroclaw, Poland;
University of Plovdiv, Bulgaria; Jan Kochanowski University, Kielce, Poland;
University Tecnica Federico Santa Maria, Valparaiso, Chili; INR RAS, Moscow, Russia;
Tsinghua University, Beijing, China; MEPHhI, Moscow, Russia;
USTC, Hefei, China; PNPI, Gatchina, Russia;
Huizhou University, Huizhou, China; INP MSU, Moscow, Russia;
Institute of Nuclear and Applied Physics, CAS, Shanghai, China; SPSU - Dept. of NP, Russia;
Central China Normal University, China; St. Petersburg, Russia;
Shandong University, Shandong, China; SPSU - Dept. of HEP, St. Petersburg, Russia;

KI NRS, Moscow, Russia;



MPD - yuacrue IIUAD

*  VYuyacrtue B KoJu1aoopanuu MPD: e BkIaabl:
Countty % Institute name + Firstname(s) + Lastname =
RUSSIA PP Gacching, RUSSIA Aleksei Ezhiloy v' Ta3oBas cucrema TPC u TOF(?)
. o e v Yuyacrtue B pa3padoTke&Nnpon3BoOACTBE
RUS5IA PP, Catchina, RIJ551A Wadir Cuzey
e e e o . TPEKOBLIX (straw) popBapaHBIX KaMep
RUSSIA PRPI, Catchina, RUSSLA Alexey Khanzadeey - CTaHHﬂ'II (?)
USSR PO S U Leond (e v' Yuactue B npousBoactse ECAL (?)
RUS51A PIMPI, Catchina, RUSSLA Dirnitrii K.otoy
o ot ot e » o v'  AIMHHHCTPATHBHOE y4acTHe
RUSSIA PRI, Catchina, RUSSA Evezny Keyshen v MoaeaupoBanue (pPe30HaHCHI,
IS O SR U Anna kyrianova koHBepcusi, ECAL , yabTpanepudepus
RUS5IA PP, Catchina, RIJ551A felikchail talayey I/I T.Zl.)
RUS5SIA PP, Catchina, RIJ551A Wictor talaew
RUS5IA PP, Catchina, RIJ551A M Maryshkin
RUS5SIA PP, Catchina, RIJ551A Cienis Pudzha
RUS51A PIMPI, Catchina, RUSSLA MLeriy Riabov
RUS51A PMPI, Catchina, RUSSA wWladimir Samsonoy
RUS51A PIMPI, Catchina, RUSSLA Wictor Solovwyey
RUS51A PMPI, Catchina, RUSSA Alexander Wasilyew
RUS51A PIMPI, Catchina, RUSSLA flarat vznuzdaey
RUS5SIA PP, Catchina, RIJ551A felikchail Zhalaw
RUS5IA PP, Catchina, RS54 fMEPHI Wictor Riabonw
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3aKkJII0YCHHUEC

IIpoexT NICA/MPD 0Oyner peajiu3oBaH co0 CPOKAMM MCIIOJTHEHUA OJIM3KUMHU
K IJIAHOBBIM IOKA3aTeJIsIM

Yuactue B NICA/MPD siBisieTcs1 ecTeCTBEHHBIM NMPOAOJIKEHUEM
nesareabHocTH [IMAD/OPBI, yuactus B 3kcnnepumentax RHIC/PHENIX
u LHC/ALICE, corpynaudectBa ¢ FAIR/CBM

ODBI/TIUAD o01agaeT JOCTATOYHLIMA KOMIETEHIIMSIMH JJI51 TOT0, YTOObI
BHECTH CYIIECTBEHHBIN BKJIA] B KOJLJIA00pPAUIO

OpFaHI/I3aHI/IOHHBIe BOIIPOCHI HAXOAATCH HA CTAANUHU Oﬁcymzlemm






MPD

OcHoBHbIE AeTeKTOPbI CTaaun-I cnpoeKTHPOBaHbI, HAYATO MACCOBOE
MPOU3BOACTBO MOJACUCTEM

B 2018 roay 0bL1a cpopMupoBaHa MeKAYHAPOAHAA Kos1adopauus MPD

ILnan paoor:

v' 2018 —2019 — crpourenscTBo 1 3anmyck Booster

v 2019 — MOATOTOBKA dKCNEPUMEHTaNbHOrO 3ana MPD

v 2019 — OKOHYAHUE CTPOUTENBCTBA U UCTIbITaHUs Maraura MPD
v’ 2020 — OKOHYAHHUE CTPOUTEIBHBIX paOOT Ha IJIOIIAAKE

v' 2020 — coopka u 3armyck MPD (Cragus-I)

v 2021 —3anyck Kosutaiizepa

v 2021 — 3aITyCK B 3KCIuTyaranuio KoMnsoTepHOro neHTpa

v’ 2023 —3anyck MPD (Cragus-II)
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