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Polarized proton
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Spin crisis

\ EMC experiment,
_ CERN 1988

Quark
contribution to the
proton spin is

below 30%! ] ]
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Spin crisis

Longitudinal polarization of
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Y. Zhou et al (JAM) Phys. Rev. D 105, 074022 (2022)
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TMD PDF

Nucleon Spin Polarization
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Deuteron

Deuteron is not just
proton + neutron!
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SPD experiment

NICA SPD:

we plan to study
how the proton
spins

and the deuteron!

Especially their gluon
component!
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Concept of the SPD physics program

SPD - a universal
facility for
comprehensive study of
gluon content in proton
and deuteron at
large x
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SPD gluon program

JPPNP: 103858 Model 3G pp. 1-43 (col. fig: NIL)

Progress in Particle and Nuclear Physics xxx (XxxX) XxX

arXiv:2011.15005

journal homepage: www.elsevier.com/locate/ppnp

Contents lists available at ScienceDirect
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SPD and gluon structure of nucleon

Not only J/y!
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SPD and others
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l0g (1/x)

Proton structure: landscape

non-perturbative

saturation
region
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SPD and others
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SPD setup

SPD TDR and CDR could be found at:
http://spd.jinr.ru/spd-cdr/
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SPD: two stages

Creating of polarized Upgrade of polarized

infrastructure infrastructure
Start of NICA

operation t+4 years  +6 years + 8 years

SPD construction SPD upgrade
1st stage 2nd stage

of operation of operation
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Physic of the first stage

Non-perturbative QCD Perturbative QCD

» Spin effects in p-p, p-d and d-d elastic scattering \/;
» Spin effects in hyperons production
» Multiquark correlations *
wiq pp — (6g)" — N N Mesons,
» Dibaryon resonances
» Physics of light and intermediate nuclei collision arXiv:2102.08477
» Exclusive reactions
. 4
» Hypernucei dd — K" K" sxn,
» Open charm and charmonia near threshold
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» Auxiliary measurements for astrophysics
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SPD international collaboration

L

We are open for new participants!

Alexey Guskov, Joint Institute for Nuclear Research



» 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 investigation of

O gluon helicity;

QO gluon-induced TMD effects (Sivers and Boer-Mulders);

QO unpolarized gluon PDFs at high-x in proton and deuteron;
QO gluon transversity in deuteron;

OOOO

» Comprehensive physics program for the first period of data taking: 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, etc.;

»The SPD gluon physics program is complementary to the other intentions to study
the gluon content of nuclei (RHIC, AFTER, LHC-Spin, EIC, JLab experiments) and
mesons (AMBER, EIC);

» More information including SPD CDR and TDR could be found at http://spd.jinr.ru .
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