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NICA - Nuclotron-based Ion Collider fAcility

2

Proton and 
deuteron beams

For pp collisions
√s ≤ 27 GeV
L ≤ 1032 cm -2 s -1



NICA - Nuclotron-based Ion Collider fAcility
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NICA site at JINR, Dubna
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Preliminary timeline
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The SPD Physics Program
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SPD Physics
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https://doi.org/10.1016/j.ppnp.2021.103858  

→

https://doi.org/10.1134/S1063779621060022 

←

https://doi.org/10.1016/j.ppnp.2021.103858
https://doi.org/10.1134/S1063779621060022


Polarized Physics Landscape
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In the p↑ p↑ mode

SPD is unique in the 
d↑ d↑ mode



Kinematic Range
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For the charmonia, 
open-charm and high-pT 
prompt-photon production



SPD Layout
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Phase-I →

Running with reduced beam 
energy and luminosity



DAQ
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(no trigger)

No hardware triggers to avoid possible bias



PID analysis in SPD (π, K, p)

π/K separation

● Momentum up to 0.7 GeV/c to be identified 
by straw 

● Momentum up to 1.5 GeV/c to be identified 
by straw+TOF

● Tracks with p >1.5 GeV/c to be identified 
by aerogel
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Tentative running plan for the SPD

13



Antiproton measurement at SPD for Dark Matter search

14JCAP, 2015(09):023–023, 2015.
Phys. Rev. D, 96(4), 2017.

Phys.Part.Nucl.Lett. 18(2), 2021.



Hyperon decay
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Phys.Part.Nucl.Lett. 18(2), 2021.

SPD pp collisions

√s = 27 GeV



Initial stage physics at SPD

★ Spin effects in pp- and dd- (quasi)elastic scattering

★ Spin effects in hyperon production

★ Multiquark correlations (SRC) in deuteron and light nuclei

★ Dibaryon resonances

★ Hypernucleus production

★ Open charm and charmonia production near threshold

★ Large-pT hadron production to study diquark structure of proton

★ Semi-inclusive large-pT hadron production to study multi-parton scattering

★ Antiproton production measurement for astrophysics and BSM search
(continuing to 2nd stage)

★ ...
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SPD International Collaboration
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CDR approved by the JINR PAC committee in January 2022
First version of the SPD TDR should be presented in 2022

31 institutes from 14 
states, ~300 members



Summary
➔ The Spin Physics Detector at the NICA collider is a universal facility for 

global study of polarized and unpolarized gluon content of proton and 
deuteron; in polarized high-luminosity p-p and d-d collisions at √s ≤ 27 GeV;

➔ Comprehensive physics program for the first period of data taking;

➔ The SPD is a unique facility for polarized deuteron collisions;

➔ SPD CDR could be found at arXiv:2102.00442 for more details;

➔ More information could be found at http://spd.jinr.ru.

SPD is open for new ideas and collaborators
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https://arxiv.org/abs/2102.00442
http://spd.jinr.ru


Thank You!


