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Introduction

The Relativislx Heavy lon Collider (RHIC) st Brookhawen National Laboratory is the world onty machine that has the

capalsity 1o collide polarized high energy prolon beams ot the comter of miass energy up 1o 500 Gev/c' and beam /\‘
polarization of 70%. RHIC has been in ooeration since 2000, and the RHIC-5PIN program has contributed uignificantly
10 our understanding of 1he polanzed proton structure and The nucieon spin purtie. L AI
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In 1he RHIC-SFIM program bn the PHENIX experiment, With the upcoming Forward Vertes Detecior upgrade, we sxpect
1o play & critical robe for the futire s physles program
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AHIC-SPIN has the capability to collide protons with various polarization configurations.

In arder to maintain and menitor the beam polarization over several hours in 3 store, variaus

methods have been used, Here we showcase the physics with transversely polarized beams.
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The observed large transverse left-right single spin asy v is @ novel p that
can provides us with unique information about the polanno proton ml!rnal structure and
the dynamics of quark and gluon's strong i y has been

observed In the valence quark dominant region. Very little known about the role of gluons,
which account for about 50% of the proton’s energy.

Summary and Outlook

1. LANL has been phglnl # key role in the PHENIX experiment al RHIC. PHENIX is a major US based high energy nuclear physics experiment with 650 people from 13 countries.
2. LANL has d ped a physics program with muon from the beginning and also lald out the ground work for the future program with the FVTX unﬂde
3. LANL s expanding its physics probes by including oehet impertant channe's and working loward new measurements, such as 11—y and Dreli-Yan 4+ — ¥

that will shed new Ight on our undi & of the p d nucleon and QCOD dynamics in quark and gluon strong Interactions,




Introduction

The Relativistic Heavy lon Collider (RHIC) at ki 1 National L ry 15 the world’s anly machine that has the
capability to collide polarized high energy proton beams at a center of mass energy up to 500 GeV and beam
polarization of 70%. RHIC has been in operation since 2000, and the RHIC-Spin program has contributed significantly
1o our understanding of the polarized proton structure and the nucleon spin puzzle.
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In the past few years, the novel transverse spin phenomena observed at RHIC have stimulated many activities in
theoretical investigation of strong interaction Quantum Chromodynamics (QCD) and provided much deeper
understanding of the origin of transverse spin asymmetries  The LANL P-25 Group PHENIX team has played a key role
in the RHIC-SPIN program in the PHENIX experiment. With the upcoming Forward Silicon Vertex Detector upgrade, we
expect to play a critical role in the future spin physics program.

The RHIC-Spin Facility @BNL UNEEL SR RS

probing the role of gluons in strong interactions
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RHIC-SPIN has the capability to collide protons with various polanization configurations. e Y

In order to maintain and monitor the beam polarization over several hours in a store, various
methods have been used. Here we showcase the physics with transversely polarized beams:
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Observing large transverse left-right single spin asymmetries at energies as high as at RHIC was a - oW ‘
surprise that has fueled intense theoretical activily in recenl years. Several models have been B e - i e nnn
developed 1o explain the ssymmetries. These asymmetnies can provide us with unigue information .'h?h = e L P ———
about the dynamics of the quarks and gluons inside the protan £
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gluans, which sccount for abaut S0% of the praton's energy, In generating such asymmeptns: i &l o &

Summary and Outlook

1. LANL has been playing a key role in the PHENIX experiment at RHIC. PHENIX is a major US based high energy nuclear physics experiment with 650 people from 13 countries.
2. LANL has developed a physics program with muon measurements from the heginning and also laid out the ground work for the future program with the FVTX upgrade.
3. LANLis expanding its physics probes by including other important channels and working toward new measurements, such as 1 =y and Drell-Yan §+4 — Yot

that will shed new light on our understanding of the polarized nucleon structure and QCD dynamics in quark and gluon strong interactions.



The RHIC-Spin Facility @BNL
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RHIC-SPIN has the capability to collide protons with various polarization configurations.
In order to maintain and monitor the beam polarization over several hours in a store, various
methods have been used. Here we showcase the physics with transversely polarized beams:
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Observing large transverse left-right single spin asymmetries at energies as high as at RHIC was a
surprise that has fueled intense theoretical activity in recent years. Several models have been
developed to explain the asymmetries. These asymmetries can provide us with unique information
about the dynamics of the quarks and gluons inside the proton. Significant asymmetry has been
observed in the valence quark dominant region, however, very little is known about the role of
gluons, which account for about 50% of the proton’s energy, in generating such asymmetries
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probing the role of gluons in strong interactions

Muon Trackers: LANL designed, built, installed,
commissioned the largest detectors in PHENIX a= son "

Forward Silicon VTX: LANL-led PHENIX upgrade, initiated Y
by LANL LDRD funds. New capability: Charm & Drell-Yan 4

Muaon Physics: LANL developed most of the physics - .’.'{
programs with muon measurements. s ¢ Chmsl ppeensd
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2008 PHENIX Detector
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