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SPD international collaboration
32 institutes from 14 countries, ~300 members

MoU: 
- signed                            6 
- signing in in progress   2 
- agreed                            1

2
— SPD CDR was presented at PAC in Jan 2021 and approved by PAC in Jan, 2022

spd.jinr.ru

arXiv:2011.15005Prog.Part.Nucl.Phys. 119 (2021) 103858
arXiv:2102.08477Phys.Part.Nucl. 52 (2021) 6, 1044-1119

http://spd.jinr.ru


Important remarks:
Cost estimate is based on the cost of materials and 
equipment as well as the currency exchange rates at the 
beginning of Feb. 2022.


The technical solutions used in the Project are based on the 
availability of materials and equipment at the beginning of 
Feb. 2022.


The detectors of the Phase-II are developed on the level of 
well-advanced concept and we still keep some different 
options for them.
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Superconducting magnet
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Mechanical properties

Thermal shield of cryostat

Cross section of the cold mass and cable

Magnetic field

• PANDA technology 
• Field at axis:  1.0 T 
• Operating current: 4.4 kA 
• Total stored energy: 19.3 MJ



Range system
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Goals: 
• Muon identification 
• Rough hadron calorimetry 
•  Yoke of the magnetic system 
Requirements: 
• should have at least 4λI 



Electromagnetic calorimeter
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End-cap

Barrel
Goals: 
• Detection of prompt photons, photons from 
π0, η and 𝜒c decays 

• Identification of electrons and positrons, 
participation in muon identification 

• Local polarimetry with π0 
Requirements: 
• Granularity  ~4 cm 
• Sampling: 190 layers (1.5 mm Sc. + 0.5 

mm Pb), X/X0=17.6   
• Low energy threshold (~50 MeV) 
• Energy resolution  ∼ 5 % / E



Time-of-Flight system and Aerogel counters

8

MRPC-based TOF
Goals: 
• π/K separation up to ~1.5 GeV 
• K/p separation 
• t0 determination 
Requirements: 
• Time resolution <60 ps 

Aerogel counter in End-Caps 
Goals: 
• π/K separation up to 2.5 GeV range 
Requirements: 
• We should have enough light! 



Straw Tracker
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Goals: 
• Track reconstruction and momentum 

measurement 
• Participation in PID via dE/dx 

measurement 
Requirements: 
• Spatial resolution ~150 μm 
• Low material budget 
• Operation in magnetic field of about 1 T

End-caps

Barrel



Silicon Vertex Detector

10

Goals: 
• Reconstruction of secondary vertices 

for D-mesons decay 
• Participation in track reconstruction 

and momentum measurement 
Requirements: 
• Spatial resolution <100 μm 
• Low material budget 
• Has to be installed as close as possible 

to the IP

DSSD option: 3 layers

MAPS option: 4 layers

Carbon supports



Micromegas-based Central Tracker
Goals: 
• Improvement of the momentum resolution 
Requirements: 
• should operate in 1 T magnetic field 

Water cooling
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Beam-Beam Counters
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Goals: 
• Local polarimetry 
• Luminosity control 
• Timing 
Requirements: 
• Operation close to the beam 

pipe (inner part)  
• Time resolution ~1 ns (inner) 

and ~400 ps (outer part)

BBC outer

BBC outer
BBC innerBBC inner

MCP-based inner part

Plastic scintillator-based outer part



Zero Degree Calorimeters
Goals: 
• Luminosity monitor 
• n/γ detection 
Requirements: 
• 13X0 for EM-part and 2.9λI for hadron 

part 
• Energy resolution for 

hadrons and for γ 
• Time resolution ~150 ps 

50 % / E ⊕ 30 %
20 % / E ⊕ 9 %
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Detector assembly
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DAQ Readout chain

Slice building chain

Time synchronisation system

No hardware trigger!
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Computing
No hardware trigger!
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Infrastructure
Computing
Electronics
Detectors
Magnet+Cryo

Cost estimate
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2022 2023 2024 2025 2026 2027 2028
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Magnet
Technical project

Production
Commissioning at JINR

1-stage detectors*
R&D

Production
Commissioning

Installation
2-stage detectors**

R&D
Production

Data taking

Development of NICA polarized infrastructure

Possible working plan

** - ECAL, ToF(?), Silicon Vertex, Aerogel* - Micromegas, Straw, Range System, BBC, ZDC 18

Operation



SUMMARY
• We have presented the first version of the Technical Design of the Spin Physics 

Detector at NICA, a sophisticated experimental apparatus for the study of the spin 
structure of the proton and deuteron, as well as fundamental properties of the strong 
interaction.

• We propose to implement the project in two stages. The first stage of the SPD 
experiment will be devoted to the study of polarized and non-polarized phenomena at 
low energies and reduced luminosity. It implies construction of a minimum setup 
configuration.  The main part of the SPD physics program of the experiment, the study 
of the polarized gluon content in proton and deuteron, is planned to be implemented 
during the second stage with the full setup. 

• We estimated the cost of the fist stage and the full setup as 44.4 and 83.4 M$, 
respectively. Cost estimate is based on the cost of materials and equipment as well as 
the currency exchange rates at the beginning of Feb. 2022.
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BACKUP
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BRIEF HISTORY OF THE SPD PROJECT
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2006: Idea of spin 
measurements at NICA

2014:  SPD 
Letter of intent Jan 2021:   

SPD CDR 
presented at PAC

June 4,  2021:  birthday of 
the SPD collaboration

June 2019:   
proto-collaboration 
meeting in Dubna

Jan 2019:   
SPD project 

approved at JINR

Sep 2020:   
two remote SPD workshops

Jul 2018:   
SPD workshop in Prague

Jan 2022:   
SPD CDR 

approved by PAC

NOW 
SPD TDR is 

presenting at PAC



General sketch of the detector
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Infrastructure
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Radiation environment

Nota bene: radiation conditions on the SPD are 
not extreme and do not require radiation-hard 

electronics!
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Main parameters of the SPD setup
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Main parameters of the SPD subsystems
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