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503 m

NICA facility at JINR
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Stage 1 

Hot hadronic matter in 
extremal conditions with 

heavy-ion beams

Stage 2 

Proton and deuteron 
spin structure with 

polarized beams

NICA (Nuclotron-based Ion Collider fAсility) 

p↑p↑ : s ≤ 27 GeV

d↑d↑ : s ≤ 13.5 GeV
U, L, T   |P|>70%

Polarized proton and 
deuteron beams:
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NICA landscape
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SPD and other polarized pp exps
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Possibility to collide 
polarized deuterons is 

unique!
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Partonic structure of proton
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Spin crisis: 

2) Gluon helicity

3) Gluon and quark TMD PDFs:

Sivers effect

and Collins effect4) Spin-dependent 
fragmentation 

functions

σ(xF,pT)  ALL(xF,pT) ATT(xF,pT) AN(xF,pT)

arXiv:2011.15005Prog.Part.Nucl.Phys. 119 (2021) 103858

1) Unpolarized gluons in proton at high x:
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Gluon transversity

σ(xF,pT), vector and tensor angular asymmetries
-1 +1

0

Unpolarized 
gluons at high x:

Nonbaryonic content of deuteron:
|6q⟩ = c1 |NN⟩ + c2 |ΔΔ⟩ + c3 |CC⟩

Phys.Lett. B783 (2018) 287-293

Sh. Kumano for DY: 
ΔTg(x) = Δg(x)

Tensor PDFs

… and deuteron
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SPD setup
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Features of the Detector
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Free-running DAQ

Range system for muon 
identification and rough 

hadron calorimetry 
(~4λI)

Shashlyk-type ECAL with 
resolution ~5%/√E

Straw-tube-based main 
tracker with dE/dx 

capability

MRPC-based 
TOF system

2× Zero-Degree 
Calorimeter: forward n/γ 

detection

Silicon vertex detector 
(MAPS or DSSD)

Focusing Aerogel RICH 
detector 

2×Beam-beam counter



Alexey Guskov, Joint Institute for Nuclear Research

Detector performance
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Physics performance: gluon probes
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  (1 year =107 s,  27 GeV  )
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SPD setup: first phase
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p↑p↑ d↑d↑ AA

First phase

√sNN, GeV < 9.4 < 4.5 < 4.5

L, 1030 cm-1 
s-1

< 10 < 1 < 0.001

Second phase

√sNN, GeV < 27 < 13.5

L, 1030 cm-1 
s-1

< 100 < 10

➤ Exclusive reactions 
➤ Hypernucei 
➤ Dibaryon resonances 
➤ Charm near threshold 
➤ …

➤ Spin effects in p-p, d-d elastic scattering 
➤ Spin effects in hyperons production 
➤ Multiquark correlations 
➤ Auxiliary measurements for astrophysics 
➤ Physics of light and intermediate nuclei collision

First-phase physics:

arXiv:2102.08477Phys.Part.Nucl. 52 (2021) 6, 1044-1119
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Status of the SPD project
SPD Technical Design Report passed international 
expertise and published: 
Natural Sci. Rev. 1 1 (2024)

The first phase of the SPD project is included into the 
JINR’s 7-year plan (2024-2030)

https://arxiv.org/abs/2404.08317

The SPD collaboration currently consists of about 40 institutes 
from 15 countries and more than 400 participants  

Construction of the first-phase detector configuration is ongoing
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Summary
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➤ The Spin Physics Detector at the NICA collider is a universal facility for 
comprehensive study of polarized and unpolarized gluon content of proton and 
deuteron; in polarized high-luminosity p-p and d-d collisions at ; 

➤ Complementing main probes such as charmonia (J/ψ and higher states), open 
charm and prompt photons will be used for that; 

➤ SPD can contribute significantly to the investigations of: 

 gluon helicity;  
 gluon-induced TMD effects; 
 unpolarized gluon PDFs at high-x in proton and deuteron; 
 gluon transversity in deuteron; 
 other spin-related phenomena.

s ≤ 27 GeV

➤ We have completed all the approvals, got the 
funding, and started to construct the initial 
configuration of the Detector; 

➤ We operate as an international collaboration 
and are open to cooperation!

2030+
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DSPIN

Abstract submission: Aug, 16

Registration: Aug, 30

Dubna, Russia 
 September 7-11

https://indico.jinr.ru/event/6047/

Remote participation  
is possible!

https://indico.jinr.ru/event/6047/

