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SPD AT NICA

p↑p↑ : s ≤ 27 GeV
d↑d↑ : s ≤ 13.5 GeV
d↑p↑ : s ≤ 19 GeV

U, L, T 

|P|>70%

503 m

NICA - Nuclotron-based Ion 
Collider fAcility



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

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



SPD international collaboration

32 institutes from 14 states, 
~300 members



NOW SPD WORKS ON THE TECHNICAL 
PROJECT

arXiv:2102.08477

arXiv:2011.15005

Prog.Part.Nucl.Phys. 119 (2021) 103858

SPD CONCEPTUAL DESIGN REPORT IS PRESENTED:
arXiv:2102.00442

SPD PHYSICS 
PROGRAM IS 
PUBLISHED

SPD DETECTOR ADVISORY COMMITTEE IS FORMED

Andrea Bressan, INFN/University of Trieste (chair),  
Peter Hristov, CERN 

Pasquale di Nezza, INFN, Frascatti



CONCEPT OF THE SPD PHYSICS PROGRAM
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Other  
physics

SPD - a universal 
facility for 

comprehensive study of 
gluon content in proton 

and deuteron at 
large x

Other spin-related 
phenomena

Charmonia
Open charm

Prompt photons



PARTONIC STRUCTURE OF PROTON AND DEUTERON
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Spin crisis: 
Gluon helicity

Gluon and quark TMD PDFs:

Gluon transversity

Tensor structure 
of deuteron:

Nonbaryonic content of deuteron:

Unpolarized gluons in 
proton and deuteron at 

high x:

Sivers effect
and Collins effect

- spin-dependent fragmentation 
functions

σ(xF,pT)  ALL(xF,pT)  

ATT(xF,pT)  AN(xF,pT)



PHYSICS OF THE FIRST STAGE OF SPD RUNNING

➤ Spin effects in p-p, p-d and d-d elastic scattering 
➤ Spin effects in hyperon production 
➤ Multiquark correlations 
➤ Dibaryon resonances 
➤ Physics of light and intermediate nuclei collisions 
➤ Exclusive reactions 
➤ Hypernuclei 
➤ Open charm and charmonia near threshold 

➤ Auxiliary measurements for Dark Matter search in astrophysical experiemnts 
➤ … 8

arXiv:2102.08477

s

Non-perturbative QCD Perturbative QCD

Reduced luminosity 
and beam energy.



RATES FOR MAIN PROBES
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PHENIX & STAR 
(RHIC, BNL) 

p↑− p↑

ANKE 
(COSY, Julich) 

p↑− p↑

SPD (NICA, JINR) 
p↑− p↑

SPASCHARM 
(U-70, Protvino) 

p↑− p↑

AFTER & LHCspin 
 (LHC, CERN) 

p − p↑

E704 
(Fermilab) 
p↑− p↑

SATURNE II 
Saclay 
p↑− p↑

SPD - VS OTHERS
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, GeV

In the  mode we are 
unique

d↑d↑

In the  mode: p↑p↑

EIC



CINEMATIC RANGE
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SPD DETECTOR
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after online filter



RUNNING PLANS
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2022 2024 2026 2028
TDR Detector construction Detector assembling RUN



WE EXPECT FROM ACCELERATOR: MODES
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Till 2028: 

• polarized p-p collisions, Ebeam<3.75 GeV in spin transparency mode 

• polarized d-d collisions, Ebeam<1.3 GeV/u in spin transparency mode 

• both L and T-polarizations, T-polarization in vertical and horizontal planes 

• absolute polarimetry for both p-p and d-d 

• A-A collisions

After 2028: 

• p-p mode with T-polarization: Ebeam<12.6 GeV, 
L-polarization: Ebeam<12.6 GeV in resonances 
with step 0.5 GeV 

• d-d mode with T-polarization: Ebeam<6.3 GeV/n, 
L-polarization: Ebeam<4.2 GeV/u

2 additional snakes + 
electron cooling in booster

also L-T mode



WE EXPECT FROM ACCELERATOR
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→→     →←    ←←    ←→
~ 10 s

↑↑        ↑↓     ↓↓       ↓↑

SPIN FLIP

Radiofrequency in digital form TIMING



SUMMARY
➤ 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  

➤ SPD CDR could be found at arXiv:2102.00442 for more details. 
➤ We hope to start running with minimal configuration in 2028 
➤ We have formulated our requirements and we are in contact with 

accelerator people.

s ≤ 27 GeV
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