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1 Introduction

Primary goal of all new accelerators is to discover new physics phenomena. Rel-
ativistic Heavy Ion Collider (RHIC) located at Brookhaven National Laboratory is
aimed to create and study properties of new state of nuclear matter - Quark Gluon
Plasma and resolve the ”spin crisis” in high energy particle physics. The first task
requires the collisions of heavy ions and the second one - the collisions of polarized
protons at high energies. RHIC is capable to collide gold ions from /syn = 20 up
to 200 GeV and polarized protons up to 500 GeV.

Spin is one of the fundamental quantum particle properties [1]. It has not a
classical analog. Its nature is believed to be connect with space-time structure
itself. The basic information on the proton spin structure have been obtained from
numerous experiments performed at SLAC, Fermilab, CERN and DESY on deep-
inelastic scattering (DIS) of polarized leptons on polarized proton, neutron and
deuteron. A global analysis of experimental data on asymmetries of DIS in the
framework of Quantum Chromodynamics shown that only small fraction (part) of
the proton spin is carried by quarks. Decomposition of the proton spin is usually

presented as follows
1
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Contributions to the proton spin arising from gluons AG and orbital angular mo-
mentum of quark L, and gluons L, could be significant. To extract direct informa-
tion on gluon and valence and sea quark of different flavour contributions to proton
spin the measurements of asymmetries of semi-inclusive DIS should be done. They
will be measured at CERN, Jefferson Laboratory and DESY. Similar information
can be obtained from double Ay ; and single A; asymmetries in the interactions of
longitudinally polarized protons at RHIC.

The single (AL) and double (AL ) longitudinal spin asymmetries are written as:
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Here NT, N+, N4t N are the spin-dependent yields of process, Py, P, are the beam
polarizations and R, = LT/L*, Rpy = LY /L™ are the relative luminosities.

The measurement of Az for direct photon and jet production in coincidence
in ' — § collisions is of more preferable to determine the spin-dependent gluon dis-
tribution AG(z, Q*) and integral gluon contribution to proton spin. The Compton
scattering g + g — v + ¢ of elementary constituents is the dominant process in the
LO perturbative QCD. The contribution of quark-quark annihilation is negligible.
The inclusive direct photon, single jet and back-to-back dijet production in g — §
collisions are also acceptable to extract AG(z, Q?) over a wide kinematic range.

To separate valence and sea quark contributions in AY. and to determine spin-
flavor content of polarized sea in the proton the measurement of the parity violating
spin asymmetry Az, of W+ production in § — p collisions should be done.

The hard regime of quark and gluon interactions is under control of perturbative
QCD. Therefore cross sections of hard probes like direct photons, jets, high-pr
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Fig. 1. RHIC Spin accelerator complex.

hadrons, Drell-Yan pairs, heavy quarkonium and W=, Z% bosons can be estimated
in LO and NLO QCD with high accuracy. Quark chirality is conserved at all QCD
and electroweak vertices, however quark chirality can flip in distribution function
because they probe the soft regime where chiral symmetry is dynamically broken
in QCD [1].

A new polarized quark distributions, transversity [2], describing the transverse
relative to momentum direction of the proton spin quark distributions can be stud-
ied in the collisions of transversely polarized protons p t —p t. The transverse
asymmetry Arr of dijets, y + jet and Drell-Yan pairs I+~ production should be
measured.

The difference between longitudinal and transverse quark distributions is con-
sidered as an effect of non-perturbative interactions of quarks and gluons. Single
spin pion asymmetry of the process p t +p — 7+ X is one of the best test to verify
perturbative regime predicted by QCD [3, 4, 5, 6].

2 RHIC is First Polarized Proton Collider

Relativistic Heavy Ton Collider is the first collider of ultra-relativistic ions and
polarized protons. Schematic view of the RHIC spin accelerator complex is shown
in Figure 1. It is designed to accelerate and collide ions of Au and polarized protons
up to 500 GeV. A system of regulating magnets (Siberian snakes and spin rotators)
will allow to obtain a stable beams of longitudinal and transverse polarized protons.
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Fig. 2. Schematic view of the STAR detector.

The design luminosity and beam polarization in p — p collisions are expected to be
2-.10% em~2s! and 70%. A control of beam polarization will be performed by
AGS and RHIC polarimeters and luminosity monitors (7, §|.

3 STAR Detector

The Solenoidal Tracker at RHIC (STAR) (Fig.2) is one of two large detector sys-
tems constructed at Brookhaven National Laboratory to investigate the behavior of
strongly interacting nuclear matter at high energy density and search for signature
of new state matter formation - Quark Gluon Plasma (QGP). The primary goal
is to create such new state of matter colliding ions of gold at RHIC, to measure
many observables simultaneously and to obtain a fundamental understanding of
the microscopic scenario of ultra-relativistic heavy ion collisions.

The other part of the STAR physics program at RHIC is the Spin physics pro-
gram [9, 10]. RHIC is the first polarized proton collider. Therefore it is the unique
tool to search for and investigate physics phenomena in new kinematic domain.
Spins of colliding protons allow to select a mechanisms of underlining constituent
interactions. That is impossible to do in collisions of unpolarized particles.

The heart of the STAR detector is the large Time Project Chamber (TPC) [11]
destinated for charged particle tracking and particle identification with the mag-
netic field of 0.5 T. The TPC covers a pseudo-rapidity || < 1.8 and full azimuthal
A¢ = 2x range. It is 4 meters long and from 50 to 200 cm in the radial direction
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Fig. 3. (a) Charged particle spectra in p — p and Au — Au collisions [14]. (b) Dijet event
display view in STAR TPC for p — p collisions at /3 = 200 GeV [15]. (¢} Azimuthal
opposite () and same (A) sign charge high-pr hadron correlations.

from the beam axes. The Selicon Vertex Tracker (SVT) and Silicon Strip Detector
(SSD) allow to precisely localize the primary interaction vertex and secondary ver-
tices from weak decays of short-lived particles (for example, hyperons) in the range
|n| < 1., A¢ = 2x. Two radial drift Forward TPC cover the high pseudo-rapidity
range 2.5 < |n| < 4.

The fast detector that provide input to trigger system are the Central Trigger
Barrel (CTB) [12] and Zero Degree Calorimeter (ZDC) [13] located at || < 1 and
6 < 2 mrad, respectively. The CTB surrounds the outer cylinder of the TPC and
triggers on the flux of charged-particles in the midrapidity region. The two ZDCs
are used to determine the energy of neutral particles in forward direction.

Particle production at high transverse momentum is due to hard coilisions of
quarks and gluons. Figures 3a and 3b demonstrate the charged particle spectra in
p—p and Au— Au collisions [14] and dijet event display view in STAR TPC for p—p



collisions at /s = 200 GeV [15]. Star results for azimuthal correlations between
high-pT charged hadrons produced in p — p collisions are shown in Figure 3c. The
opposite (o) and same (A) charge sign correlations are between a tngger particle
with 4 < pi7*% < 6(GeV/c) and associated particles with 2 < pr < p! ¥ (GeV/c).
Near side (A¢ ~ 0) and away side (JA¢| ~ ) correlations are in conswtent with
expectation from jet and dijet events. Charged high-pr hadrons from parton frag-
mentation carry only some part of total jet energy which is measured by TPC. The
other fraction is carried out by neutral component. The last will be measured and
studied by the using of the STAR Barrel and Endcap Electromagnetic Calorime-
ters (BEMC and EEMC). This system will allows to measure the transverse energy
of events, trigger on and measure high transverse momentum photons, electrons,
electromagnetically decaying hadrons.
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Fig. 4. Spectrum of #°-mesons produced in p — p collisions at /8 = 200 GeV and
reconstructed in STAR BEMC.

The BEMC [16] is a lead-scintillator, tile geometry, sampling calorimeter with
fiber readout covering —1 < 7 < 1 and 0 < ¢ < 27 with 4800 segments each
covering (A¢, An) = (0.05,0.05). A preshower layer with the same segmentation
allows improved h/e suppression as well as providing 7/~ discrimination. The high
spatial resolution provided by the shower maximum detector with 36000 channels
of fine grained wire chamber readout is essential for #% reconstruction, direct 7y
and electron identification. STAR will utilize the BEMC to trigger on and study
rare, high-pr-processes (production of direct photons, jets, leadmg hadrons, heavy
quarks) and provide a large acceptance for photons, electrons, 7°® and 7° mesons
produced in p — p and Au — Au collisions. Mass spectra of #x0-mesons produced in
p — p collisions at /3 = 200 GeV and reconstructed in STAR BEMC is shown in

Figure 4.



The EEMC [17] covers the west
endcap of STAR just inside the mag-
net pole tip. The schematic view of
the EEMC structure is shown in Fig-
ure 5. It is 21 radiation lengths deep
and spans 1.086 < n < 2.0 and
0 < A¢ < 2n with 6° segmentation
in ¢ and 12 radial segments vary-
ing from An = 0.057 to 0.099. It
is also a sampling Pb-scintillator tile
geometry detector with fiber readout
and has preshower, shower maximum
and post shower layers. In the end-
cap region, the added e/h discrim-
ination from the post shower layer
helps to compensate for the degraded
E/p constraint from the poorer mo-
mentum measurement in the TPC at

Fig. 5. Schematic EEMC tower structure. larger 5. The SMD is designed to pro-

vide the fine granularity crucial to

distinguish the transverse shower profiles characteristic of single phorons and the

closing photon pairs from 7° and 7° meson decay. This SMD will also be useful for

e/h discrimination and the matching of et hits to TPC tracks. The global energy
resolution of both calorimeters is about 17%.

The prototype of the Forward Pion Detector (FPD) [17, 18, 19] consisted of
one module of EEMC was installed near the beam pipe at 750 cm from the STAR
interaction point. The pFPD has a shower-maximum detector (SMD), preshower
detector, and three similarly Pb-glass detectors. The primary goal of pFPD instal-
lation in STAR to measure the single-spin asymmetry for leading #® mesons [18, 19
produced in F— p collisions at /s = 200 GeV. The FPD is capable of triggering and
reconstructing neutral pions of 15 to 80 GeV produced at forward pseudo-rapidity
3 < < 4 and transverse momentum of 1 to 4 GeV/c.

The Beam-Beam Counters (BBC) [19, 20] are the fast, highly-segmented scintil-
lation counters installed around the beam pipe, on the east and west poletips of the
STAR magnet at ~ 3.5 m from IR. BBC covers the range 3.4 < 5] <5, A¢ = 2r.
It is used as the main trigger detector and to monitor the overall luminosity, the
relative luminosity during the polarized proton-proton runs and to tune the STAR
spin rotators.

4 STAR spin program

The first priority goals of STAR experiment in the polarization program at RHIC
[9] are to measure spin-dependent quantities of polarized proton-proton collisions
and to understand the fundamental physics problem - the origin of the proton spin
in the framework of Quantum Chromodynamics.
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Fig. 6. Polarized quark and gluon distribution functions. Results of the NLO QCD analysis
[21] of SLAC, CERN and DESY experimental data on the DIS structure functions g} ™D

The basic information on spin proton content are obtained from numerous ex-
periments performed at SLAC, CERN, Fermilab and DESY on deep-inelastic scat-
tering of leptons on nucleons. The results of the global NLO QCD analysis [21] of
DIS data for spin-dependent quark and gluon distributions are shown in Figure 6.
This analysis allows to determine the sign and shape of the quark and gluon dis-
tributions and their integral contributions to proton spin with taking into account
experimental errors and theoretical uncertainties. It should be noted that the giuon
distribution AG(z, Q?) is not well constrained and the sea quark distributions A%
and Ad are not extracted at all from the DIS data. The orbital momentum contri-
bution of quarks and gluons to the proton spin based on the NLO QCD analysis of
DIS data is estimated to be large and negative (=~ —0.5). Recent results obtained
by HERMES [22] give some indications to consider that the shape and sign of the
distributions also can be different from standard PDFs [21, 23, 24, 25].

Therefore the experiments to directly measure the gluon AG and flavor spin-
dependent valence and sea quark distributions Agy, Agy (f = u,d, s) are necessary
to resolve the problem of ”spin crisis”.

Such experiments will be performed by the STAR collaboration using high energy
polarized proton beams at RHIC. The STAR spin program includes:

1. the measurement of the double longitudinally asymmetry Apy, of direct pho-

ton, direct photon in coincidence with jet, single and dijet production in §— 7
collisions to determine the gluon polarization AG;

2. the measurement of the parity violating single longitudinally asymmetry AL



of W boson production in §F— p collisions to determine the quark (Au, Ad)
and anti-quark (A#, Ad) polarizations;

3. the measurement of the single asymmetry of 7%-meson and charged hadron
production in collisions of transversely polarized protons p t —p to determine
the mechanism of large polarization observed for a first time by E704 Collab-
oration at /8 = 20 GeV and verify the perturbative regime of QCD at RHIC
energy /s = 200 GeV;

4. the measurement of the double transversely asymmetry Apr of Drell-Yan
pair, dijet and direct photon in coincidence with jet productioninp t —p 1
collisions to determine the transverse polarization of quarks (8¢) and anti-
quarks (6g);

5. the measurement of the spin-transfer asymmetry of the process j+p — A+X
to determine the spin-dependent fragmentation function AD};

6. the measurement of parity-violating spin asymmetry ALY for one jet produc-
tion in § — F collisions to search for effects of new short-range interactions
could lead to large modifications of the SM predictions expected from g — zZ°
interference.

4.1 Gluon polarization AG

It is usually assumed that high-pr regime of particle (high-pr hadrons, direct
photons and jets) production is well controlled by perturbative QCD. Therefore
basic parton processes contain information on the ratio AG/G are the Compton
(9¢ = 7q) and quark-gluon (g¢ — gq) scattering. Other processes like quark-
quark annihilation and scattering and gluon-gluon fusion are background. Their
contributions are estimated to be small enough in the studied kinematic range.

In LO pQCD the asymmetry Ay, is expressed via the gluon AG/G and quark
Agq/q ratios and partonic asymmetry arz

AG(z, @) | Az @)
G(Ig,QZ) q(zqv Q2)

In the approximation the kinematic of parton subprocess is directly related with
the kinematic of hadron process. The quark z, and gluon z, fractions of the hadron
momentum can be reconstructed on an event-by-event basis when the photon and
the jet (gg — g ) or jet and jet (g9 — gg) are detected in coincidence. The
procedure is to associate the larger of the z;,z2 values

ALL ~ X aLL- (3)

2?1’ e+‘fl-1,jaz +e+7ljst,jst 2P'I' e~ Thiet 4 g Mjet jet

T = \/E 2 ) Tg = ﬁ 5 (4)
with the quark (z,) and the smaller one (z,) with the gluon momentum fractions
T4 = max(z1,%2), Ty =min(T1,T2). (5)
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Fig. 7. Double spin longitudinal asymmetry Arr of jet (a) and dijet (b) production in
§ — P collisions at /3 = 200 GeV as a function of jet transverse energy [26]. The parton
distributions with the positive and negative AG are taken from [27].

Here 7, and 7je: denote the observed photon and jet pseudo-rapidities, pr is the
observed transverse momentum of the photon or the jet.

Figure 7 demonstrates the Monte Carlo simulations [26] of asymmetry Agy for
jet (a) and back-to-back dijet (b) production in F— § collisions at /s = 200 GeV
and -1 < Jg| < 2. The values of jet-finder parameters were ES# = 1.5 GeV
and R = /An? + A¢? = 0.7. Energy resolution of the STAR Electromagnetic
Calorimeter (BEMC and EEMC) were taken to be AE/E~0.16/VE. The lumi-
nosity £ = 8x10%'em =25~ at /5 = 200 GeV and the polarization P = 0.7 of the
beams were used in the calculation. As seen from Figure 6 the asymmetry Az in
the region 20 < Er < 50 GeV for jet and 30 < Er < 70 GeV for dijet production is
sensitive to the sign of the AG(z,Q?). STAR is able to reconstruct the ratio AG/G
over the range z, = 0.01 — 0.3 [28].

4.2 Antiquark polarizations Ai and Ad

The independent information on the spin-dependent quark and antiquark dis-
tributions of different flavors is necessary to understand the origin of proton’s spin
composition.

The measurement of the single longitudinally parity violating asymmetry Ay, for
W+ boson production in F— p collisions at /3 = 500 GeV can be possible at STAR
[28].

Within the Standard Model (SM), W bosons are produced through pure V — A
interaction. The helicity and flavor structures of quarks and antiquarks are strongly
correlated. Therefore W= production via quark-antiquark fusion (u+d - W+, d+
@ — W~ ) is an unique and ideal tool to study the spin-flavor nucleon structure.
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In the leading approximation the parity violating asymmetry for W+ and W~
boson production are expressed via quark Au, Ad and antiquark A#,Ad distribu-
tions
AWt = Au(zy )d:(Z2) - éJ(:cl)u(zg) e Ad(zy)i{z2) — Au(z1)d(z2) (©)
L u(z1)d(z2) + d(@)u(zz) d(z1)u(z2) + #(z1)d(z2)

The momentum fractions carried by the quark and antiquark can be determined
from the equations

T = M—\/vg"exr: (yw) and z2= A—l\/g—e’m(—yw), (7

where the rapidity of W can be determined from the observed rapidity y. of the
electron. The transverse momentum of the W is neglected. The choose of the asym-
metric kinematic {z; >> z2 or T; << z3) for ¢ — § collisions provides the correctly
relation with momentum of W reconstructed in the W — ev decay. It corresponds
to the assumption that the transverse momentum of W is small enough. Event
selection requires that transverse momentum of e* in the acceptance of the STAR
BEMC and EEMC should be larger than 10 GeV/c. The asymmetric kinematic of
W+ and W~ production allows to connect asymmetries A¥ " and A¥ ™ with direct
measures of the quark and antiquark polarizations of separated flavors

Au(zy) - Ad(z1)
AV ~ AV ~
L + U(Il) L + d(zl) N T >> T2
(8)
Ad(z1) - Aii(z;)
AV~ AV ~ - , <<
g d(z) - a(z1) nesm

We would like to note that W= production in unpolarized p — p collisions probes
the d/u and d/% ratios. Thus the Gottfried [29] and Bjorken [30] sum rules could
be complementary to DIS verified at RHIC.

4.3 Transverse quark §g and antiquark polarization 6§

The transverse double-spin asymmetry Apr for Drell-Yan lepton pair production
in p 1 —p 1 collisions

e Z 1001, @%)00(22, Q%) +80(21,9M00(@0, @)
T = 7% elaa1, @)a(@2, Q%) + 3(@1,Q%)a(z2, Q)] ’

are expressed via the quark transversely densities d¢ and dg. They describe the
differences of probabilities to find quarks with transverse spin aligned and anti-
aligned with transverse spin of the nucleon [2]. Similar distributions can be studied
in the processes p T +p t— v+ jet + X and p T +p T jet + jet + X using the
STAR BEMC [16] and EEMC [17] for direct photon and jet reconstruction.

9)
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Fig. 8. Invariant differential cross section (a) and analyzing power An (b) for forward
#%-meson production in proton-proton collisions at /3 = 200 GeV [39].

4.4 Transverse single spin hadron asymmetry

The dynamic origin of the transverse single spin asymmetry Ay of pion produc-
tion in p T —p collisions at large z is of interest during the long time [31]-[36].

The prominent properties of Ay for %% mesons produced in p t —p interactions
at /3 = 20 GeV were observed by the E704 collaboration at FNAL [37]:

1. the growth of Ay with zr up to 40%;

2. the asymmetry is compatible with zero in the central range zg = 0;

3. the correlation between the sign of Ay and pion charge, Ay =~ —A% ;

4. the correlation of Ay for $1 —p and p + —p collisions Ay (pp) ~ —An(Pp)-

The first measurement of invariant cross section (Fig.8a) and the transverse sin-
gle spin asymmetry (Fig.8b) in inclusive #° production in proton-proton collisions
at /3 = 200 GeV and large 5 = 0.2 — 0.6 at STAR [18, 38, 39] using the For-
ward Pion Detector (FPD) confirmed that the asymmetry is significant and reaches
~ 20%. The average transverse beam polarization 16% and 25% in Run 2 and Run
3 was achieved. One considered that the asymmetry can be generated by kr de-
pendence of the parton distributions [3], spin-dependent fragmentation functions
[4] and high twist effects [5, 6. To distinguish the mechanisms the measurement of
the single spin asymmetry will be continued by STAR at higher beam polarization
and upgraded FPD and BBC.

The asymmetry of the Leading Charged Particles (LCP) reconstructed in TPC
was found on the level Ay ~ (1£1)10~2 over the range || < 1.4 and pr = 0.5-4.5
GeV/c [19]. The Beam-Beam Counters (BBC) [19] was used in STAR during pro-
ton run as the main trigger detector, to monitor the overall luminosity, and to
measure the relative luminosities for different proton spin orientations. Azimuthal
segmentation of BBC allows to measure the single transverse asymmetry of charged

12



particles on the level Ay ~ (1.0 £ 0.2)10~3 with statistical and systematic uncer-
tainties estimated to be ~ 10~ and < 3-107*%.

5 Summary

The transversely and longitudinally collisions of polarized protons was observed
at STAR. The first measurements of single transverse asymmetry Ay of #° with
FPD and charged hadrons with BBC and TPC indicate that STAR would be able
to perform a wide spin physics program using polarized protons at RHIC.

The upgrade programs (full installation and commission of BEMC, EEMC, FPD
and BBC) at STAR crucial for beam luminosity and polarization monitoring and
the measure of the double longitudinal and transversal asymmetries Ar; and Arr
of high-pr charged hadron, direct photons, jet and dijet production in p—p collisions
are underway.

The signals of the hard probes, the spectra of high-pr 7° mesons reconstructed in
BEMC and FPD, charged hadrons reconstructed in TPC and first back-to-back jet
events observed at STAR confirm the ability of a wide STAR detector performance.

The design luminosity ~ 1032em 2571, the beam polarization ~ 70%, the RHIC
running time ~ 25% and the energy /8 = 500 GeV in p — p collisions together
with a control of local beam polarization and luminosity monitoring are crucial
to successfully perform the STAR Spin Physics program at RHIC inciuding the
determination of the gluon contribution AG to the proton spin, the spin and fla-
vor decomposition of sea Au, Ad, Aii, Ad, the study of mechanism of polarization
transfer and transversity and the search for new physics phenomena beyond SM
using the unique tool such as spin.
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XKecTtkue mpoOHUKH H criMHOBas ¢u3nka Ha gerexrope STAR E1-2003-202
Tokapes M. B. u xomna6opauus STAR

CruH gBnseTcs ogHO u3 Hanbonee 3arafo4YHbIX H HAHMeHee MOHSATBIX Xapak-
TEPUCTHK 3JIEMEHTApHBIX YacTHU. M3yuyeHHe NMpHpOIbl CIHHA COCTABISET BaXHYIO
4acTh (PU3MYECKOH [pPOTpaMMBbl HCCIENOBaHUH Ha YCKOpHTENIe pelsSTHBUCTCKHX
snep u nonspuzosanHbix nporoHoB RHIC (Bpykxeiisen, CIIIA). STAR — oauH
U3 IByX OONbIIMX IeTeKTopoB, paborawlomux Ha nydkax RHIC, xoropsiit
obecrieyHBaeT XOPOLIHE BO3BMOXHOCTH AJIS NPOBEACHHUS MONSIPH3aLMOHHBIX 3KCIIe-
PHUMEHTOB.

[peacrasneHa nmporpaMma HCCIeNOBaHUIL NO CIIMHOBOH H3MKe Kosabopa-
uuu STAR. OHa BK/HOYACT IPUOPUTETHBIE M3MEPEHHA OOHO- M HBYCITMHOBBIX
ACUMMETPHH IPOLIECCOB C Y4aCTHEM NOJIPU30BAHHBIX NPOTOHOB IJIS BbUIEJICHHUS
CTIMH-3aBUCHMOTO IVIIOOHHOTO pacrpelesieHus, pasaencHus ¢UIsHBOPHBIX BKIIAI0B
NOJSPH30BAHHBIX BAJIEHTHBIX U MOPCKHX KBapKOB M OIlpeNie/ieH s MONEepeyHoi no-
JIIpU3aLIUU KBapKOB. Takxe NPUBOAATCS KPATKOE ONMCAHHE YCKOPHTEIBHOIO KOM-
miekca RHIC, ocHoBHbIX KOMIOHEHTOB aeTekTopa STAR M MX XapakTepHCTHKH.
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Spin is one of the most enigmatic and least understandable properties of ele-
mentary particles. The study of the proton spin puzzle is an important part
of the physics program at the Relativistic Heavy Ion Collider (RHIC) accelerating
both nuclei and polarized protons. STAR is one of the two large detectors
at RHIC. It has an excellent capability for spin physics.

In the present work the overview of the STAR spin physics program is given.
It includes the highest priority measurements of single- and double-spin asymme-
tries allowing one to determine gluon contribution to proton spin, to separate seca
and valence quark flavor polarizations, to measure quark transversity. A brief de-
scription of the RHIC accelerator complex, some detail of the STAR detector
and its perfomance are presented.

The investigation has been performed at the Veksler—Baldin Laboratory
of High Energies, JINR.
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