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Status of the MPD project



MPD - stage I
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MPD  - Stage II
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Momentum distribution of secondary particlesMomentum resolution with TPC



The MPD experimental Hall 



The MPD experimental Hall 



Magnet fabrication:  ASG (Genova) & Vitkovice HM
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Solenoid assembling

Tests at low temperature LN at ASG (Italy) 

yoke control assembly at HM Vitkovice

high level (~ 3x10-4) of magnetic

field homogeneity  

Trim Coil

TPC region

weight ~ 900 t
B0=0.5 TCryostat

We expect Solenoid arrival at JINR in September this year.

At the moment it is assembled and awaits cold test at ASG.

At JINR we have to prepare all services to switch it on.

For that we are working on construction the system of LHe

and LN supplying lines in the MPD building and 

containers for mentioned liquid gases.  Due to delay of 

civil construction we have a hard time to complete the 

cryogenic service  system  at the time of Solenoid arrival.
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Mapper for Magnetic Field measurements
R.Shindin, Yu.Lobanov, A.Efremov, A.Livanov, E.Kulikov

Hall probes 38 x  steps 28.5 mm
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Rotating arm

Testing magnetic field mapper for MPD in the 

CERN site.
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MPD Time Projection Chamber
S.Movchan

MPD TPC FEE based on SAMPA 

 Sensitive length: 326 cm

 Radius: 34/133 cm

Robot for ROC installation

TPC assembling so far didn’t meet big problems. С3 and С4 cylinders are assembled,
C1 and C2 are prepared for gluing.
According to schedule assembling of TPC (without ROC chambers) will be finished
at the end of 2020.
ROC chambers (12pc) are tested. 
Last 12pc ROC chambers will be manufactured up to end of 2020.
At the moment the Front End electronics have been produced for one sector (2x62 
boards). Before to start electronics mass production for all 24 sectors one have to 
complete tests of one ROC chamber with full set of FE electronics on cosmic and/or on 
the beam. So far group has plan to finish tests this year and start mass production of FE 
electronics at the beginning of 2021.



Correction Coils

Scheme of the MPD Cooling

We are planning to design cooling system for three subsystems: TPC, Ecal and ITS. TPC cooling system consists of two 
independent parts: front end electronics cooling and  thermo-screens. Barrel and endcap thermo-screens (full set) are ready. 
First prototype of FE electronics cooling is tested. Integration electronics cooling with ROC chamber - in progress. 



MPD TOF 
V.Babkin
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Number 

of 

detectors

Number of 

readout 

strips

Sensitive 

area, m2

Number of 

FEE cards

Number of 

FEE 

channels

MRPC 1 24 0.192 2 48

Module 10 240 1.848 20 480

Barrel 280 6720 51.8 560 13440

(1680 

chips)
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FFD provides information on 

- interaction rate ( luminosity adjustment )

- bunch crossing region position
15 mm quartz radiator

10 mm Lead converterThe FFD sub-detector consists of 

20 modules based on 

Planacon multianode MCP-PMTs  

80 independent channels  

FFD - Fast Trigger L0 for MPD

We have to organize MPD trigger group on the base of FFD team

Beside FFD we consider  the signals from FHCal to be implemented into trigger L0

The FHCal team have produced trigger electronics. 

We need to do Monte Carlo studies to optimize the properties of the L0 trigger



Forward Hadron Calorimeter (FHCal )
Leaders: A.Ivashkin, F.Guber (INR, Troitsk) + MiPhi • Two-arms at ~3.2 m from the  interaction point. 

• Each  arm consists of 44 individual modules.

• Module size 150x150x1100cm3 (42 layers)

• Pb(16mm)+Scint.(4mm) sandwich

• 7 longitudinal sections

• 6 WLS-fiber/MAPD per section

• 7 MAPDs/module

Design of the Support 

platform for FHCal

is under  development



Electromagnetic Calorimeter (ECAL) 

Barrel ECAL ~ 38400 ECAL modules

Photo of one element

ECal – THU – Tsinghua University.,  Yi Wang

SDU –Shandong University

HU- Huzhou University   Fuqing Wang

JINR – production in IHEP (Protvino) and Tenzor (Dubna)

There was preliminary agreement that 25% of all modules are produced by JINR 
(production area in Protvino) and
The rest  - 75% in China. There are 3 sites are prepared for that.
However beginning this year the Ministry of Science and Education of China  
allocated funds only for 25% all modules and electronics for them.  We have to leave 
the production of other 50% of Ecal to the Stage II

12

Container is made of Carbon composite

Total load of about 1.2 tons

ECal is organized into 25 

sectors (50 half-sectors). 

Each half-sector contains 

48 modules.
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Готовиться совместный проект с Ун-т Циньхуа, Китай

Barrel ECAL ~ 43 000 модулей

проективная геометрия

Электро-магнитный калориметр: ECAL

• После долгих изучений выяснили, что стандартная 

геометрия калориметра не дает нужных параметров

• В результате исследований и обсуждений с 

экспертами DAC, в апреле 2016 года пришли к 

единственно подходящему решению 

удовлетворяющему нашим требованиям – это 

Калориметр типа шашлык в проективной геометрии. 

• Впервые в калориметрии предложена проективная 

геометрия. Идея доложена на Совещании по 

калориметрии в Париже в 2017 году.

• Разработана технология сборки башен и модулей 

калориметра

A good news is that Tsinghua University 
will receive funds pretty soon, maybe 
next month

We need Containers 
for sectors 



Support Frame for detectors inside of the Solenoid
S.Sukhovarov

- according to schedule the Frame will be    

transported to Dubna in November – December 2020

- Representatives of the Company  participate in the process of 

installation of Support Frame into MPD and its alignment

The structure of Support Frame is made of carbon fiber which allows for deformation less than 3 mm under load with 

detectors (~80 T). The thickness of the walls is 2-4 mm.

Producer - The Central Research Institute for Special Machinery,  Khotkovo, Moscow region is a leading Russian 

enterprise in design and production of structures on the basis of advanced polymer composite materials for rocket & 

space engineering, transport, power, petrochemical machinery and other industries. 
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Beam Pipe Stage I:
A.Galimov,I.Moshkovsky

Our requirement for vacuum in the straight part of MPD is not worse than 5 ∗ 10−10 torr.
Working version of pipe will consists of three parts – central made of Beryllium and two end parts made of Aluminum allow.      
So far we have contract with Institute of Beryllium in Moscow for production two Be beam pipes with inner diameter 62 mm. 
For Aluminum beam pipes ( pc) we have prepared Contract with two Companies in Moscow                                         

We need in the MPD team one or two experts on Ultra High 
Vacuum Technics 

We plan to start work of MPD with Aluminum beam pipe in order to get 

experience with installation. In order to avoid electron clouds treatment of the 

inner surface of the beam pipe is required. Laser treatment or gettering are used 

for this purpose. There are no experts  in this field among  JINR’s engineers.   

WE have to find  company or Institute familiar with  these processes. Two Beryllium beam pipes arrived 
to JINR in March this year.
They  are prepared for vacuum test.
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MPD electronics platform 
M.Peryt, S.Bazylev, N.Topilin, S.Piyadin

- Electronics platform have 4 levels         
with 8 racks on each level

- Each Rack provides cooling, fire safety 
and radiation control system

- Cable ducts  connect detectors   
inside of MPD and Electronics Platform
The mechanical part of the Platformed is 
ready



MPD Cosmic Ray Detector (MCORD)
NCBJ, Swerk - WUT, Warsaw (Poland) 

18 scientists+12 engineers
As soon as we plan to start tests of MPD subsystems  before Collider operation,-
the Cosmic Ray Detector will be requested for Commissioning and tests of the MPD.                                        
The signals from MCORD will be used for TPC and TOF tests after their installation.
We’ll need the elements of MCORD (as scintillation panels with readout electronics) as soon as 
March 2021

Cosmic Ray Detector consists of plastic scintillators with SiPM (Fototubes) light converters
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ITS for MPD Experiment
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.

Consortium includes JINR, NICA (BM@N & MPD) , FAIR, Russian, Poland 

and Ukrine Insitutes + CCNU Central China Normal Univ – Wu Han and  Feng Liu

IMP- Institute of Modern Physics  - Lan Zhou and Nu Xu

USTC – Hefei - Zebo Tang 

D+ K-

π+

π+

MPD ITS based on ALICE type staves

The status of the MPD ITS has change from the moment when the Protocol 

# 134 between CERN and JINR stating the legal terms for transaction of CERN 

developed novel technology and the know-how for building the MPD-ITS on 

the basis of Monolithic Active Pixel Sensors (the MAPS) ALPIDE was signed in 

2018. This document laid a clear road towards the MPD ITS.



i = 0,1 

MPD Service Hall (zero level)
N.Topilin

Gas stations for TPC  и TOF
And Cryogenics for Solenoid
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Q=80(10-20 т)

Ж.б. конструкции см . чертежи

марки КЖ

Ж.б. конструкции см . чертежи

марки КЖ

Ж.б. конструкции см . чертежи

марки КЖ

Мет. лестница см . чертежи марки КМ

Д.Ш .

Д.Ш.

Д.Ш .

Д.Ш .

Д.Ш.

Д.Ш.

Д.Ш.

Д.Ш.

Приямок 1000x650x400(h)

Приямок 1000x950x400(h)

Приямок 1000x650x400(h)

Приямок

 1000x950x400(h)

Каналы в полу 400x400(h)

Д.Ш .

Сетчатое ограждение
h=2,5м

Заказ 318БИзм. N измКол Подп.Лист Дата

Здание 17
(Павильон MPD)

формат 1,25А1

Р

Фрагмент плана на отм . 0,000

в осях 263 - 293, А3- П3

Номер
по

плану

Категория производства

по взрывной ,

взрывопожарной и

пожарной опасности

Наименование

ЭКСПЛИКАЦИЯ ПОМЕЩЕНИЙ

Площадь,
м²
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1
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i=0,005

273 283

П3

К3

Л3

М3
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283

293263

 103

 106

 105

ФРАГМЕНТ ПЛАНА НА ОТМ . 0,000

в осях 263 - 293, А3- П3

Схема здания 17

Существующее

здание 1

Проектируемое здание 17

183

263 293

383

11

241

П3

А3

23

12

112

192 222

А2

312 382

К2

 Стеновые сэндвич панели

 Вновь возводимые перегородки из
керамического кирпича

Условные обозначения :

 Вновь возводимые защитные стены

из монолитного ж .б.

Покрытие из рифленой стали

 Сборно -разборные ж .б. блоки

i=
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,0
1

План на отм. 0,000

4
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СПЕЦИФИКАЦИЯ ЭЛЕМЕНТОВ ЗАПОЛНЕНИЯ ПРОЕМОВ ДВЕРЕЙ И ВОРОТ

ПримечаниеРазмеры, мм

ширина высота
НаименованиеОбозначение

Заполнение проема

Кол.

Проем, мм

Марка,
поз.

Н
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налич-
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1000 2100 1

101

101

Помещение детектора MPD101 2 100,0 В3

 112

147

148

 149

2 2

1.431.6-28 в.1
по 11

1.431.6-28 в.1
по 11

3 3

2

101

1. Состав рабочей документации и общие указания см . лист 1 (общие данные )

2. Разрезы см . листы 4, 5

3. Фасады см . комплект чертежей 318Б - 17 - АР3

4. В деформационные швы проложить жгут -уплотнитель на основе вспененного полиэтилена

типа Вилатерм . Для герметизации деформационных швов необходимо использовать

двухкомпонентный полиуретановый герметик типа Рустил -П. Толщину слоя герметика ,

способы нанесения необходимо принимать по рекомендации фирмы изготовителя герметика .

В качестве утеплителя использовать экструдированный пенополистирол типа XPS

ТЕХНОНИКОЛЬ CARBON PROF.
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21001000 1
Огнестойкость не менее EI 30

Каталог "МПФ Фаер"
(ТУ 5284-017-18160980-012)
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Столярова

Петракова

Делов

Кожанов
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Control Room and mini 
Data center (2 level)

Workshop for 
electronics tests

Gas stands for TPC and TOF
Cryogenics for Solenoid
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LHe and LN routes for Solenoid supply
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Year 2020
1. April 30st - - MPD Hall and pit are ready to store and unpack Yoke parts
2. May-June          - Magnet Yoke is assembled for alignment checks
3. August               - Solenoid is ready for transportation from ASG (Italy)
4. September        - Solenoid is in Dubna
5. November          - Assembling of  Magnet Yoke and Solenoid at JINR
6. December          - Preparation for switching on the Solenoid (Cryogenics, Power Supply et cet.).                               

Year 2021
7.    Febr-Match            - Magnetic Field measurement
8.    April.                     - Installation of Support Frame
9.    May - Sept             - Installation of subsystems, Electronics Platform, Cabling
10.  November 2021    -Commissioning MPD
11.  December 2021      -Readiness for Cosmic Ray tests

Milestones of MPD assembling

in 2020-2021 (optimistic)



Summary

All components of the 1st stage detector advanced in production. 

All efforts of the MPD groups are put on  the execution of the 

schedule plan with minimal delays 



Thank you 



Forward tracker based on thin gap MWPC with pad (strip) readout.

Technical University of Santa Maria in Valparaiso, Chile (S.Kovalenko)

and Petersburg Nuclear Physics Institute, Gatchina (O.Fedin)


