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The purpose of the SPD experiment is the study of the nucleon 
spin structure in collisions of polarized protons and deuterons and 
other spin-related as well as unpolarized  phenomena at  up to 
27 GeV and luminosity up to 

s
1032cm−2s−1

Gluon TMD PDFs will be accessed 
via 3 complementary processes.

The project is planned 
to be implemented in 
two phases



Experimental setup, stage 1
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COST, k$ FTE
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NICA COMPLEX OPERATION

1 MAGNET      E. Pyata

Project management and testing 2070

TDR 800

Plan Review 170

Preliminary Design review 150

SAT full solenoid 950
Conductor 1970

Contract conductor with ext. firm 460

FDR conductor 270

Start of conductor production at ext. firm 880

FAT conductor 360
Cryostat & Cold mass 1260

Cryostat design 160

FDR Cryostat 160

Procurement  components, Production 410

FAT Cryostat 420

SAT Cryostat 110

Control Dewar and prox. Cryogenics 865

Control Dewar design 100

Control Dewar vacuum equipment 150

FDR Control Dewar 195

FAT Control Dewar 320

SAT Control Dewar 100

Electrical components 946

Contract el. components 140

FDR el. components 200

Procurement of el. components 440

FAT el. components 166

Magnet Alarm Safety System 140

FDR Safety System 40

Tender of components for Safety System 80

FAT Safety System 20

Coil winding 717

Design coil winding 50

Tooling design 40

FDR coil 90

Procurement of coil components 220

FAT coil winding 252

Cold mass integration 65

Magnet measurements

2 CRYOGENICS    D. Nikiforov

Designing

The foundation with the location of storage tanks 0.2

Tracing of nitrogen, argon and CO2 pipelines 0.2

Tracing of the helium pipeline 0.2

The location of the equipment on the SPD platform 0.4

Diagrams of cryogenic equipment with traces 0.2

A helium refrigerator 0.2

Measuring cabinets 1

Technical specifications of the electrical panel 0.2

Technical specifications of the automated control system 0.6

Technical specifications for the water cooling system 0.2

Contracting

The project of the foundation /installation of storage tanks 11.5 0.1

Building the foundation 50 0.1

Production of 2 nitrogen, argon and CO2 tanks 600 0.2

Installation of storage tanks on the foundation 50 0.2

Refrigerator 3000 0.4

Equipment for measuring cabinets 50 0.5

Vacuum system 500 0.2

Pneumatic system 50 0.1

Pipeline project (nitrogen, argon and CO2) 50 0.3

Helium Pipeline Project 50 0.3
Contract for the production and installation of pipelines (nitrogen, argon, CO2) 
(installation is performed after)

300 0.1
The contract for the production and installation of pipelines (helium) (installation is 
performed after)

200 0.1

Electrical panel design 50 0.3

Electrical panel assembly 200 0.1

Automated control System project 100 0.6

Creating an automated control system 400 0.1

Project for a water cooling system 50 0.3

Creation of a water cooling system 150 0.1

Equipment delivery/completion of construction works

Foundation 0.1

Tanks (2 x nitrogen, argon and CO2) 0.1

Pipelines (nitrogen, argon, CO2) 0.1

Pipelines (helium) 0.1

Refrigerator 0.1

Measuring cabinets 0.1

Vacuum system 0.1

Pneumatic system 0.1

Electrical panel 0.1

Automated control system 0.1

2029  I q 2029  II q 2029  III q2027   IV q 2028   I q 2028   II q 2028  III q 2028  IV q
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2024   I q 2024   II q 2024   III q 2024   IV q 2025   I q 2025   II q 2025   III q 2025   IV q 2026   IV q 2027   I q 2027  II q 2027   III q2026   I q 2026   II q 2026   III q



Magnetic system
• Solenoid+Dewar — documentation development 

contract, BINP 2024


• Cryogenic system — development of technical 
specifications for a cryogenic plant and a platform 
for cryogenic tanks is in an active phase


• Magnet yoke — under design, production planned 
for 2026



Range (muon) system
• RS prototype is mounted in beam position on support/

transportation system at the Nuclotron test beam area

• Design of detecting plane (new strip board concept) is 

under development

• Amplifier chip (Ampl-8.53) preproduction at INTEGRAL 

(Minsk) is being monitored

• Currently working on establishing connection of RS 

prototype digital module with prototype L1/DAQ 
concentrator


• Preparations for deployment of equipment for MDTs 
mass production –area for tuning the equipment is found


• Development and optimization  of the PID algorithms for 
pion/muon separation is ongoing




Tracking (ST + MCT)
• Production line and assembling place are under 

preparation (JINR and INP Almaty)

• Small-scale prototype of the ST end-cap to test 

the assembly technology

• Beam tests of straw and Micromegas-based 

detectors at CERN with different type of 
electronics



BBC

• Tests with a one-sector small-scale prototype


• Full-weel prototype should be ready in 2025



ECAL
• New matrix form for scintillator production in Vladimir is ready. Stamp 

form for lead is under production.

• Modules are under assembling at JINR.

• WLS produced by Tver are testing now.

• ADC & FFE are under development (DLNP JINR).



DAQ & computing
• Development of Time Synchronization System (TSS) based on the White Rabbit 

protocol (WR). Using the WR equipment produced by SyncTechnology (China) it was 
demonstrated that the required time accuracy has been achieved: clock skew < 300ps; 
relative jitter < 20ps; temperature drift 30 ps/°C. WR protocol now is considered as the 
main approach for the further DAQ development.

• Development of L1 and L2 data concentrators. The protype board   of L1 has been 
produced in JINR. The prototype of L2 has been purchased. Firmware developments 
for the both concentrators continue in Dubna and Tomsk. Test packages have been 
transmitted through the full chain: L1→fiber→L2→PCIe→Server. 

• For the first time a mass data processing (MC generation) on the PNPI cluster within 
the GRID system has been performed



Experimental hall



SPD Chief Designer

In November, 2024 Nikolay Topilin 
has been appointed as a chief 

designer of the SPD setup.
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3

Development of technological tools

Fabrication of technological tools

Detector mass production

Frame assembling 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Straw installation to the frame

Straw cutting

Installation of spacers to wires

Installation of wires into detector

Gluing of end plugs

Connection to the gas system

leak test

Installation of FEE

Soldering of chambers

Fe-55 test of chambers

Chambers full testing

FEE development and production

Assembling of chambers into blocks
6 BEAM-BEAM COUNTER     V. Ladygin

Estimation of light loss at fiber bending

Fabrication and testing of samples with different optical cement options

Selection of final assembly components
Fabrication of a three-layer base for the prototype

Evaluation of rigidity and strength of the framework

Development of 2 sector prototypes [2*7 tiles]

Development of trigger counters for tests

Calibrating the energy scale of DT5202

Determining the optimum thresholds for DT5202

Temperature dependence estimation and its consideration in tests

Test of prototypes with cosmics 1 2
Data analysis and interpretation of results

Tests with SiPM Hamamatsu  (1.3x1.3 mm^2)

Development of the inner part of the detector

Development of mapping 

Development of 2-rings detector prototype [2*(7*16) =224 tiles]

Fabrication of frame for prototype

Fabrication of a five-layer base for the prototype

Implementation of composite bushings for fasteners, and milling

Installing the base into the frame

Design and manufacture of optical connector modules (WLS <-> transparent fiber)

Design and manufacture of connectors (transparent fiber <-> SiPM)

Design and manufacture of PCB for SiPMs

Testing connectors and PCBs

Prototype beam test

Beam test data analysis

Coordinating the output of the detector cables to the BBC control room

Assembly of 2 rings of a full-scale detector

Fabrication of frame (2 parts)

Fabrication of a five-layer base for the detector

Implementation of composite bushings for fasteners, and milling

Installing the base into the frame

Full test of chambers

full-test data analysis

Disassembling the detectors

Transferring detectors to SPD

Assembling the detectors

Functional checks and tests
7 MICROMEGAS-BASED CENTRAL TRACKER    D.  Dedovich

Realistic prototypes production&test
Support structure development

MM parameters finalization

Cooling R&D

M0 prototype production

MM, cooling, support design finalization

Cooling system component production

Serial PCB production

Serial DLC coating

FE development & prototype test

Pre-serial FE production& test

FE serial production

Modules production & test

Assembling&test

8 ZERO DEGREE CALORIMETER    I.  Alekseev

Pre-prototype (1 layer)
Production 1 1

Beam tests ?
Prototype (6 layers)
Fabrication and placement of cables in the cryostat 5 0.5

Fabrication of flanges for signal output from vacuum. 10 0.5

Fabrication of calorimeter components 5 1.5

Fabrication of FEE and SiPM power supply 10 1

DAQ 70 0.2

Mounting and testing  the calorimeter in the y-section of the cryostat 2

Beam operation of the prototype, analysis of the results 2

Simulation of a full-scale calorimeter

Full-scale ZDC
Fabrication and placement of cables in the cryostat 20 0.5

Fabrication of flanges for signal output from vacuum. 50 0.5

Fabrication of calorimeter components 60 1.5

Monthly plan for 
building the first phase 

of the detector



Physics updates
We must have a few realistic scenarios of data taking. For each scenario 
we should denote: 

• beam species, beam momentum, beam polarization, luminosity 
• set of physics tasks with the necessary minimal and optimal 

statistics for each one and the detector requirements 
• reasonable combining of tasks leading to new results and 

repetitions of previous measurements 
• prioritisation of the tasks (run schedule)

FIRST-STAGE PLANS

SECOND-STAGE PLANS
We need to prioritise our main physics program. 

• do we really need longitudinal proton beam polarization at any 
energy or just at some fixed energy points? 

• which beams do we need first: protons or deuterons? 
• energy scan vs. long data taking in our main energy points 
• does reaching 27 GeV at low luminosity (or/and polarization) 

make sense? 
• longitudinal vs. transverse physics 
• He-3 ? 
• … 



Collaboration update

New members: 
National University of Science and 
Technology MISiS (Moscow) 

A.I. Alikhanyan National Science Laboratory (Yerevan Physics Institute), Yerevan  
NRC “Kurchatov Institute” - PNPI, Gatchina  
Samara National Research University (Samara University), Samara 
Saint Petersburg Polytechnic University  St. Petersburg 
Saint Petersburg State University, St. Petersburg 
Skobeltsyn Institute of Nuclear Physics, Moscow State University, Moscow 
Tomsk State University, Tomsk 
Belgorod State University, Belgorod 
Lebedev Physical Institute of RAS, Moscow 
Institute for Nuclear Research of the RAS, Moscow 
National Research Nuclear University MEPhI, Moscow 
Institute of Nuclear Physics (INP RK), Almaty 
Institute for Nuclear Problems of BSU, Minsk 
Budker Institute for Nuclear Physics, Novosibirsk 
Higher Institute of Technologies and Applied Sciences, Havana 
iThemba LABS, SA 

MoU signed: +2

New contacts: 
USTC (China)


Shandong university (China)


Vinca Institut (Serbia)



Collaboration meeting
Dubna, Nov. 5-8

~120 participants in person

the most of Russian institutes,

Armenia, Belorussia, Kazakhstan

71 talk and report





Summary
• We have an important new stage ahead of us - the construction of the 

first-phase experimental setup that includes the superconducting 
magnet and cryogenic infrastructure, range system, straw tracker, 
Miscromegas-based central tracker, BBC, ZDC and a part of ECAL. 


• We continue R&D for the silicon vertex detector, TOF and FARICH.


• We are working on prioritisation of the measurements based on our 
stated physical program, taking into account the capabilities and 
development plans of the accelerator complex.


• SPD collaboration is in a good shape and developing dynamically.


