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NICA facility at JINR

NICA (Nuclotron-based Ion Collider fAcility)
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NICA landscape
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SPD and other polarized pp exps

Complimentary gluon probes
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Nucleon Spin Polarization

Partonic structure of proton

o(x5pr) A(xepr) Arr(xepr) AN(XEPT) |

1) Unpolarized gluons in proton at high x:
g(x,u) atu=2GeV

Quark Spin Polarization

Lo Combined HERA set e
Separate HERA sets -
-§ 14
Spin crisis: 5
Q
o o Q
2) Gluon helicity ¢ g 1
g
S 08 F
o - -9 £ ool
Bhy_s___Re_!(.Lgtt_ 113 (2014) 1, 012001 o4 109 10 103 001002 0050.1 02 0509
LR AL LN NLELEL LN NLELELL BUNLRLE X
P
B [ e NewrT 3) Gluon and quark TMD PDFes:
] é =y ! . ggbsc\.{jregion LE FT
STE [ 4 Dpssv _ -
0.5 S
- wvers effect
s gl s @
of 4) Spin-dep en‘dent and Collins effect
fragmentation
functions RIGHT

0.2 -0.1 -0 0.1 ; 0.2 0.3

_ b Ag0) Prog.Part.Nucl.Phys. 119 (2021) 103858  arXiv:2011.15005

Alexey Guskov, Joint Institute for Nuclear Research 5




and deuteron

0(xpp1), vector and tensor angular asymmetries I
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SPD setup

Electromagnetic calorimeter ~Magnet  Range system Vertex detector end-cap .« . Zero degree calorimeter

Time-of-flight sysfem

Straw tracker

Vertex defecfor

Beam pipe

BBC MCP detector

Range system end-cap
Electromagnetic calorimeter end-cap
lime-of-flight sysfem end-cap

Beam-beam counter
Aerogel Cherenkov defector

Straw fracker end-cap
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Features of the Detector

Schematic view of sealed MRPC
(B.Wang et al, JINST 15 (2020) 08, C08022)
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Detector performance

Momentum resolution dE/dx in Straw tracker TOF performance
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Physics performance: gluon probes

(1 year =107 s, 27 GeV )
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SPD setup: first phase

ptpt dtdt AA

Straw tracker Magnet Range system

MicroMegas

First phase
Vsnn, GeV | < 9.4 < 4.5 < 4.5
L, 1030 cm-! <10 <1 < 0.001

Beam pipe

Second phase
Vsnn. GeV | <27 <135
L.10%0cm' | < 100 <10

Zero degree calorimeter

Range system end-cap

Beam-beam counter

Straw tracker end-cap

MicroMegas end-cap

First-phase physics:

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

Phys.Part.Nucl. 52 (2021) 6, 1044-1119 arXiv:2102.08477 I
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Status of the SPD project

SPD Technical Design Report passed international

expertise and publisned: . .
Natural Sci. Rev. 11 (2024)  1etps//arxiv.org/abs/2404.08317

Thefirst phase of the SPD project isincluded into the
JINR’s 7-year plan (2024-2030)

The SPD collaboration currently consists of about 40 institutes rORAL
from 15 countries and more than 400 participants NSR) SCIENCE .

REVIEW 2. 00 | oecemeen 2024

Construction of thefirst-phase detector configuration is ongoing
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» We have completed all the approvals, got the

» We operate as an international collaboration

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 \/E <27 GeV;

Complementing main probes such as charmonia (J/1{ and higher states), open
charm and prompt photons will be used for that;

SPD can contribute significantly to the investigations of:

O gluon helicity;

O gluon-induced TMD effects;
O unpolarized gluon PDFs at high-x in proton and deuteron;

O gluon transversity in deuteron; - 2030+
QO other spin-related phenomena. & o g

funding, and started to construct the initial
configuration of the Detector;

and are open to cooperation!

DIS: Electron-ion colliders  Fixed-target experiments: ~ Hadron colliders:
EIC, EicC and JLAb LHCspin, DY, etc. NICA SPD
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" DSPIN

Dubna, Russia
September 7-11

Abstract submission: Aug, 16
Registration: Aug, 30

Remote participation
Is possible!

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