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Introd uction 
l he RNtr"'I,lic i-t f'.avy le ll Coll rC'~ r (RHIC) •• EI (ook NlYcp rQtional Laboratory 1:10 l he W04'i(I only mac:h1f\C tbar h.:u lhC! 

~pab\i l ty \0 (,01.11. polarilj!'d hlfl tl en!!r, .,. prOlon ~am' ili lhe t mt e( of milsn~ Mr&y up to SOO GeV/cJ And be:il m 
polMllalion 0170... RHIC h.I ~ been In opPl'il t!on ~inc;e 2000. Jnd th. RHI(·:\P1N proR"lm tun c.o ntr'ibultd ,llnili c..lntly 
to our u" delSi ilondlng of I hI! po 'ari1.ed proton SlruClufil .1nd the nuckon spin puzzle. 

In \hf1 p~1 a tt!'W ~ro. Ih.e novlil tranwe~e !>pi" ~mlf.n :il Ob!>er'V9'D ill RHIC have !iumuli~d mLK.h aCI /v,l les in 

Ih~ore l le.o l lnvtl ~l cp.!l(In of strung illl r:f1ileUon Quatl \ um Ouornodyn,uniu (QCD) Ind proYided Inuch dC!l'p ttf'" 

und" nt.lndlnB of thlf origln of the lranSVl!'lrtfl r.ptn a1ymm€lry. LANL P-2S Group P.HENIX team h.ls p'ayed a klry rol li 
In Inc ~HIC· SP1N pfOBr;lm In the PHENIX e-;perimc nl. Wi\n thc upcoming Forward Velle)' Oetl'(to( UP8(ilde. we upect 
10 plav a uil iItAi fol .. for lh~ M lIrt. ~tl ln pI';V~jc.s rrolf'oIIln. 
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The RHIC-SPIN Facility @BNL LANL Physics Highlights 
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RHICSPIN has the capablllrv!.o collide p(OIOm with various polarilJtion configurations. 
In order to maintain and monitor the beam polariza tion over SE'veral hour.; in a store, VClrious 
methods have been used. Here we showcase the physics with transversely polarized beams: 
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The observed large transverse k!fHighl s.i ngle spin asymmetry is a novel phenomenon that 
can provides us with unique information abOut the polarized proton internal structure and 
the dynamics of quark and gluon 's strong interactions. Significant iJ5ymmetry has been 
observed In the valenc.e quark. dominant region. very little known about the role of gluons, 
'4-hkh account for about 50% of the proton's energy. 

Summary and Outlook 

study the role of glu ons in strong Interaction s 
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1. LANL has be"''' playing a key role in the PHENIX experjment at RHIC. PHENIX is a major USbas.ed high energy nu( lear physics experiment with 6SO peop le from 13 countries. 
2. LANL nas developed a physIcs program with muon measurements. from Ihe beginning and . Is.o 1;lld oul the ground work for the future program with Ih~ FVlX upgrade. 
3. LANl is exp. ndlng liS phy$ft$ probes by lncJudlng ol hcn m poftil nl chill.nn~b and worktng toward new measurements, such as. 1]- n and Drell·Yan 1Ji" Ii -0. y. - ,'-,/. 

thai II shtd new 8 1'11 on our Imderst tl ndlnc of the pOIClr ~z f""d nuc.Je.on structu re and QeD dynami(.~ tn quark and I t\ton strong fnleracllons. 



Introduction 
The Relativistic Heavy Ion Coilider (RHIC) at Brookhaven Nat ional Laboratory IS the world 's only machine that has the 

capability to collide polarized hig:h energy prolon bedms at a cen ter of ma-ss energy up to 500 GeV and bearn 
polarization of 70%. RHIC has been in opt:.·ration since 2000, and the RHIC-Spin program has contributed signi fica ntly 
to our understanding of the polarized proton stru(ture and the nucleon spin pUlzle . 

In the past ft: w yCiJfS , the novel transverse c; pin pil e.nom enJ observed at RH IC have stimulated many activities in 
theorellcal investtsatlon of strong interaction QuantLIm Chror'nodynamics (QCD) and provided much deeper 
llndprstending of the oriCin o f [ranwers.:' spin asymmetr ies The lANl P-25 Group PHENIX te.rtm has played a k~y role 
In the RHIC-SPIN program in the PHENIX experiment. With the upcoming Forward Silicon Vertex Dele<lor upgrade, we 
e:ocpect to playa cr itical role In the future spin physics program. 
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RHIC·SPIN has the capability to collide protons w ith various polaflzation configurat ions. 
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 Iransve~e left·richt singlto spin asymmetries at energies as high as at RHIC was a 
~ urprise that n il 'S. fueled inten 'S.e theoret ltal .activily in recent years . Several models have been 
developed to explain the M ym metries. The~e asymmetries can provide us wi th unique information 

about the dynamics of the quarks and gluons Inside the prOlan . -;1 nih \ .,.rnml'lry h hi" 
ob fJ\ll!d In Ih,· '11'0.11 11C1!' qU.II. dmll ..... nt I lun, hu'If' 'i \It·'~ II U~ Ii knowt, "buut It-. talt ul 

lUll" Nh It'l OUI t fOI ,lib wt'iO'" af ,t tntbl"'" ,1nt"f "T In nll(';l:nl \ll(h OIW,."r ,,,,1, 
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probing the ro te of gtuons in strong interactions 
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Summary and Outlook 

L LANL has been playing a key role in the PHENIX experiment at RHIC PHENIX is a major US based high energy nuclear physics eKperiment with 650 people from 13 countries. 
2. LANL has developed a physics program with muon measurements from the beginning and also laid out the ground work for the future program with the FVTX upgrade. 

3. LANL is expanding its physics probes by including other important channels and working toward new measurements, such as '/ '("I and Drell·Yan 'I + 'I • "'.,,. 

that will shed new light on our understanding of the polari~ed nucleon structure and QCD dynamics in quark and gluon strong interactions. 
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RHIC-SPI has he p bili ty to coll ide protons with rtouS polarIZat ion onfigur l ions. 
In ord r to maintain and monitor t he beam polarizat ion over several hours In a store, variOus 
methods h ve been used. Here e showc se the physIcs Ilh transversely pol nzed beams: 

Observing large t rans r!> left-nght single spin asymmetrtes a nergl£'s as high as cl RHIC as u 

surprise ha has fueled In ense heor rlcal activi ty In recen years. Several models have b en 
developed to e plain he asymme rles nll~se asymme rtes c n provide us I n unique In ormation 
about he dyn mlcs of he quar sand gluons .molde h proton 
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probing the role of gluons In strong interactions 

Muon Trackers 

Gluon Fu 

Muon Tfilckel'1 , LANL designed, built, Installed, 
commissioned the largest detectors in PHENIX 

Forward Silicon VTX. LANl-led PHENIX upgrade, Initiated 
by LANlLORD funds . New apat.1I1 y' Charm & Drell ·Yan 

Muon Physics: LANl developed most of the physics 
programs with muon measurements, 
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