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Konnabopauma MPD @

12 Countries, >500 participants, 38 Institutes and JINR

MPD International Collaboration was established in 2018
Organization to construct, commission and operate the detector
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Bpema-l1lpoekunoHHaa kamepa - TPC

Heavy-ion collision simulation

OcHosHble napamempeoi TPC:

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)

HV electrode

Membrane at the center of the TPC

Electric field strength

~140V/cm;

Magnetic field strength

0.5 Tesla

Drift gas 90% Ar+10% Methane, Atmospheric pres. + 2 mbar
Gas amplification factor ~10*

Drift velocity 5.45 cm/us;

Drift time < 30us;

Temperature stability <0.5°C

Number of readout chambers

24 (12 per each end-plate)

The TPC/MPD design requirements:
The overall acceptance: n< 1.2
The momentum resolution for charged particles is under 3% in the transverse momentum range
0.1<pt<1.5GeV/c
Two-track resolution is of about 1 cm
Hadron and lepton identification by dE/dx measurements: with a resolution better than 8%
Operation trigger rate: 7 KHz

Segmentation in ¢ 30°

Pad size 5x12mm? and 5x18mm?
Number of pads 95232

Pad raw numbers 53

Pad numbers after zero suppression < 10%

Maximal event rate

<7 kHz (Lum. 10%7)

Electronics shaping time

~180 ns (FWHM)

Signal-to-noise ratio 30:1
Signal dynamical range 10 bits
Sampling rate 10 MHz

Sampling depth

310 time buckets




C6opr<a Kopnyca TPC 1 ROC Kamepb

24 pc of serial ROCs + 4 spare are READY

vivo X50 Pro
25 sHe. 2024 LAt

Field Cage strips Rod with HV divider: 2 pc.

Central HV electrode
C.BepewarmH, HayuHasa ceccus cekummn agepHoit epusmnkm OPH 24 pc ROCs: tested
PAH, iybHa, 1 Anpens 2024



[Toacnctembl TPC

Low voltage and High voltage power supply Cooling system | Gas system

Front End Cards cooling
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nemsa-l1poneTHbin aetektop TOF
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Main parameters of the TOF system:
Number of Number of Sensitive | Number of | Number of FEE
detectors | readout strips area, m?2 FEE cards channels
MRPC 1 24 0.192 2 48
Module 10 240 1.848 20 480
Barrel (28 280 6720 51.8 560 13440 TOF Barrel
modules)

Martepuanbl npegoctasun babkuH B.A.
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MaccoBoe Npon3BOACTBO U ' ‘PB
TeCTVI pOBaHI/Ie I\/\O,[L\/flem TOF CteHpg, ana tectupoBaHuna moaynen TOF

The production of MRPC detectors has been completed. Totally, ROCMUHECKMM M3NyHERNEM
to date, 300 (107%) MRPC detectors were produced. All 28 (100%)
TOF MPD modules are already assembled, tested and stored. We
have time to recheck and upgrade previously assembled modules.
We are currently planning to make several additional spare
modules.

T

Optical control (gap uniformity, Transmission line impedance
cracks in glass) (reflection) control

MaTepwuanbl npegoctaBun babkuH B.A.



D/IEKTPOMArHUTHbIN KaslopuMeTp ECaI T NADD

Main advantage and in the same time main construction
complication of our ECal is it's projective geometry

_I
1 ]

v
//////////” Construction of tower without
AT WLS. 1 - scintillator plate, 2 - &

lead plate, 3 and 4 - pressure
plates, 5 - pressure string.

+ Better energy and space resolution
- Many detector types with complicated shape

Main parameters of ECal

Parameters
Maximum transverse dimensions of the tower, mm? 40x40
Maximum transverse dimensions of the module, mm? 80x320 EC al C Ol’lSlSt Of
Number of layers 219 + 221
Paint free lead absorber thickness, mm 0.3 50 baSkCtS (2400
Paint lead absorber thickness, mm 0.4 mOduleS)
Thickness of scintillator plate, mm 1.5
Effective radiation length, mm 32.4
Moliere radius, mm 62
Radiation length, Xo 11.8

Matepuanbl npeaoctaBun TankuH U.A.



[lponssoactso moaynen ECal =ADD

ECal — Tsinghua University., Y1 Wang
Shandong University
Fudan University
South China University
Huzhou University
JINR — production in IHEP (Protvino) and Tenzor
(Dubna)

m’""'

800 produced by JINR

Chinese universities involved

9 in the calorimeter project
400 in production at JINR | .
ECal consist of 50 baskets (2400 modules)

800 produced by China

38,400 channels
2,400 modules in total, about 70,000 |<9 :

50 slots for ECal baskets,
-~ 25 on each side| / ¢ i ; ] _ o )

- _ R——— e - - BE Production of additional 800 modules in Russia is going on.
' = For these modules we use Russian made wave shifters which

have acceptable characteristics

At the moment 1600 modules out of 2400 have been produced
s 400 expected from China (66%) by JINR and
: China (Tsinghua — supervisor)

A mass assembly of half-sector baskets has begun.

MaTtepuansl npegoctasun TankuH U.A.



lepeaHUN AOPOHHbBIM KAOPUMETP

— H Ca | Institute for Nuclear Research RAS

FHCaI FHCal modules

* FHCAL consists of 2x44 modules.

e Two arms of hadron calorimeter at opposite sides in
forward regions.

e At the distance 3.2 meters from the interaction point.

e Available acceptance corresponds to pseudorapidity
2.0<n <5.0

e ~1x1 m? each part.

 Beam hole 15x15 cm?.

* Lead/scintillator sampling calorimeter.

* Longitudinal segmentation;

e Light readout- WLS-fibers;

» 7 sections/photodetectors in each module.

C.BepewarmH, Hay4yHaa ceccua cekumnm saepHon pusmkm OOH

MaTtepwuanbl MBawkumHa A.

14

PAH, iybHa, 1 Anpens 2024



HpOVIBBO,D‘CTBO N TeCTMpPOBdHNE

moaynen FHCal

e All (90+spare) FHCal modules are assembled and
tested with cosmic rays.

 Modules are ready for the delivery at MPD site.

* Mini-FHCal is operating now at INR.

Marepuanbl MBawwKuHa A.

Modules in
stockroom

The activities with modules:
Calibration with cosmic muons;
Development of readout;
Development of FHCal trigger;
Development of Detector Control System;
Monitoring system.



boicTpbin [MepeanHnn aetektop FFD

The main aims of FFD are:
v’ Fast and effective triggering of nucleus — nucleus collisions
in center of the MPD setup

v Generation of the start pulse TO for the TOF detector

Time resolution per
FFD channel is 40 ps

FFD detects relativistic charged particles and high-energy photons

FFDw

FFDge 2.7<|n| < 4.1
| P MPDcenter T
L P
L=140cm

»
»

A schematic view of FFD detector

C.BepewarmH, Hay4yHaa ceccua cekumnm saepHon pusmkm OOH

MaTtepwuanbl npegocrasun KOpesuy B.U.

PAH, iybHa, 1 Anpens 2024

FFD design

Two Cherenkov detectors FFDgand FFD
20 modules & 80 cells / channels
L =140 cm from MPD center

40 cm diam.

« »

<« »

Distribution of incoming particles on the front of FFD modules

16



Moaynun FFED, nx mexaHunka v cuctema
OX/1aXKAEHNA

Box with quartz radiator

HV divider

& MCP-PMT

Pb converter

"

il

Assembly f FFD méchanic in laboratory Test of cooling system with air flow

Martepuanbl npegoctasun tOpesuny B.U.



[leTekTop CBETUMOCTW

Tasks which have to be solved by the detector

SiPM

1. Assistance in controlling the transverse sizes of the bunches
2. Assistance in setting up transvers convergence of bunches
3. Assistance in setting up longitudinal convergence of bunches
4. Control of the distribution of vertices in the longitudinal direction.
detector left shoulder detectorright shoulder
beam pipe
v X €
IP — Interaction Point
L =300 cm L =300 cm
€ >€— —>
I, (1/bunch) L (em™3s™1) Nauau(1/s) Ngp (1/s) B/S
2-10° 10%7 6000 4900 <1073
2108 10%5 60 49 <10™*
2-107 10%3 0.6 0.49 <1073
2.106 1021 0.006 0.0049 <1072

MaTtepuansl

JINTBUHEHKO A,

The detector consists of

100x10x10 mm? plastic
scintillator strips viewed from

both sides with silicon
photomultipliers (SiPM)

N WP U v

SiPM
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Time resolution
180

Time resolution 5 5
170| ——— 24ps mode =000 e ...................... ......................
—— 100ps mode

Time [ps]

160

Scintillator Number

Marepuanbl |[/IMTBUHEHKO A




Parameters of the magnet

Magnetic field

Cryostat weight and
size (diameter/length)
mm

Yoke weight and size
(diameter/length) mm

Current
Voltage

Each pole weight

Total weight with
support equipment

ConeHonganbHbi MarHUT MPD .

The magnet consists of

Solenoid inside Iron Yoke and
o TS P~ ‘ two correction coils inside of
s ' o= Endcaps

0,57 T

66 tons
5443/7910

630 tons
6583/8970

1790 A
10V

45 tons

800 tons

[aHHble npegoctaBneHbl MyxmHbim K.A.



[lepBoe oxnaxXgeHne marHmnta MPD

B deBpane — mapte 2024 roaa 66110 NpOBEAEHO NEPBOE OX/IaXKAeHUe coneHonaa 00 memnepamypol 72 K

OxnaxkgeHune 66110 BbINOAHEHO NO
NMOCTOAHHOWN CXeme, C LUPKYyNALMEN a30Ta B
3KpaHax 1 ra3oobpasHoro renus B
TpybonpoBoaax KaTyLKMU.

B npouecce oxnaxaeHus bbiam otpaboTaHbl ABa

OCHOBHbIX peXMma paboTbl — 40 TemnepaTyp
XWAKOro a30Ta M Nepexo, Ha OX1axKaeHune
ABYyx}asHbIM renmem.

T'paduK 3aBHCHMOCTH TeMIIepaTyphl KaTYIIKH MHOT OlIe/IeBOro ieTekropa MPD OT BpeMeHH
Ha I1epPHOJI HCIIBITAHHS

300

3 Main v2.0i
Project Operate Tools Window Help

Set Time Description
22.02.2024 0:15:13.938 A671 - SUPERCONDUCTOR - High High Temperature Sensor 10-5G-14 Alam
22.02.2024 0:15:13.918 A672 - SUPERCONDUCTOR - High Temperature Sensor 10-SG-14 Alam
18.02.2024 11:02:20,356 A521 - SUPERCONDUCTOR - Temperature Sensor 10-TT-12 Broken

He

LHe level probe 0}

Status LHe )

b

[aHHble npegoctaBneHbl MyxuHbim K.A.

VACUUM SYSTEM

v s oo

Status Vacuum )

()
CHANGE POLARITY <-

C.BepewarmH, Hay4yHaa ceccua cekumnm saepHon pusmkm OOH (

PAH, iybHa, 1 Anpens 2024
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KpuoreHHaa cuctema oxnaxkaeHuns cobpaHa n ¢pyHKUMOHUpYeT
YA0BNETBOPUTENBHO.

MpoBeaeHO oxnaxkaeHue coneHomaa 6e3 npesblweHnA
NPOeKTHbIX NapameTpos (0,6 K/4, npoeKkTHasa 1-3 K/u).
XonoaHbix Teyen Ha ypoBHe 80 K He obHapyKeHo.

Umkn oxnaxkaeHua go 80 K 3aHsan 15 gHein.

YcnewHo npoBeAeHO UCMbITaHWUI yAePKAHUA TemnepaTypbl
COoNeHonAa TONbKO a30THbIMM IKPAHAMM.

YcnewHo, 6e3 CKa4yKkoB AaB/ieHuUA, BbINONHEH nepexos, ¢
PEXMMA OXTAXKAEHUA HKUAKMM a30TOM Ha ABYXda3HbIN renuni.
YcnewHo npoBeAeHo nepemeLleHna marHuTta 6e3 octaHOBKM
oxnaxaeHua ns nonoxeHua «Cepsmuc» B NonoxKeHme «lyyok»
12 meTpos). 21



I3mepeHne MarHMTHOro NoJiA

HE o s Concept of Novosibirsk INP

———1Eectronis, mapper:

1 Hall 3D probe movesin 3

directions: z, Rand ¢

Accuracy: ~1 Gs

Range of fields: 0.2-0.57 T

Range of measurement: from R =

Ocm to2,0m (Itis abletodo

o measurements in the volume of
TPC when Ecal and TOF are
mounted in the Support structure
inside of the Magnet Yoke

HE444 series 3D Analog Hall sensors

3 separate, totally independent axes, central crossing point

Marepuanbl AHTOXMHa E.



[Tnatdopma MPD

Hosas nnat¢opma

Martepuanbl npegoctasun PeatoHnH A. A.

C.BepewarmH, Hay4yHaa ceccua cekumnm saepHon pusmkm OOH
PAH, iybHa, 1 Anpens 2024
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To provide optimal condition for
the TPC cooling system we have
decided to construct additional
platform on the south side of MPD.
Besides Cooling system of TPC one
floor of this platform is planned for
ITS electronics which is the second
stage of detector (basic
configuration).

23



Martepuanbl npegoctasun ®eatoHnH A. A.

11210

7 v

i

[EEN

O 00 N o u B~ W N

opma MPD

3

IT RACKS on the NMP

Cooling System

Main electrical distribution board
Structed Cabling(fiber optic)

Access control and management system
CCTV video surveillance system
Aautonomous fire extinguishing system
Monitoring system

Testing of all NMP systems

£
3
z
Z
Z
z
Z
Z

(NICA)




[ToncnocobneHnsa Ana MHTerpaunm
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The TOF installation bench is fully assembled
and stored in the VBLHEP
Lifting platform

TPC transport frame

ECAL tooling
C.BepewarmH, Hay4yHaa ceccua cekumnm saepHon pusmkm OOH
PAH, iybHa, 1 Anpens 2024
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Pesrome

e leteKkTopbl MPD nepBoun oyepeamn HaxoaaTcaA B 3aBepLUALOLLEN
CTaanun nsrotosneHme nnbo y»e N3roToBaeHblI.

* B peBpane — mapte 2024 roaga 66110 NpoBEAEHO NEPBOE OXNAXKAEHMNE
co/ieHOuaa A0 TemnepaTtypbl 72 K

* IHXKeHepHasa nHdpacTpyKTypa MPD HaxoauTca B BbICOKOU CTENEHU
rOTOBHOCTU

e YcTaHOBKa MPD B pabouyee nonoKeHne n npnemka AeTeKkTopos
nepBon o4yepeam HamedyeHa Ha Ha4vano 2025 r.

C.BepewaruH, Hay4yHas ceccua cekumnm sgepHon dpmsmnkm OPH
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