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Motivation

* What is the spin structure of the proton? ol x(Au + Au)  x@dAd 0
* DIS (quarks) only accounts for 25-30% > ) 005
0.1 - 01
* Longitudinally polarized proton collisions 0 i Lo
. Ll | el 0 el ol ™
directly probe gluon structure A Y
* W production separates quark flavors ’
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* SurpriSing asymmetries in transversely pOIarized s T I o
fixed target experiments persist to RHIC energies 01
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PHENIX
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Parton Helicity Structure
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What do we measure?

0@+ Q0 = ++
Helicty Class:
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PDFs Partonic Crossection
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Neutral Mesons

L 0.14
* 7%, 1 two photon peak reconstruction < 0.1 2_ i e 0.4% scating Incrt)
e EMCal triggers o1E O Run6 (8.3% scaling gncert)
e Fine granularity in detectors 0.08;_ aﬂﬂﬂ@l?t okF . Run-9 (+7%% scaling yncert. )
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n° Impact on Global Fits
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Charged Pion
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Correlations

* First pair correlation A in PHENIX

* Brings in strong kinematic constraint
due to correlation

* Similar to single ©° analysis with new
backgrounds

015
= 8.8% polarization uncertainty

< [owdes
C PH/\E le not included

01 o
* Requires large integrated luminosity preliminary +

* Can be extended to other channels
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Forward Cluster Analysis
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Weak Bosons as a Probe

W couplings are parity violating
» Exploit kinematics for (almost) direct sea quark determination

Au(f(l — c0s0)? + Adu(1 + cosb)?
ud(1 — cos0)? + du(1 + cosf)?

w- _ Adu(l + cos0)? + Aud(1 — cosf)?
B du(1 + cosh)? + ud(1 — cost)?

Wt _
A =

 Single spin asymmetry (same determination as double)
* Detect outgoing leptons
* No fragmentation function
* “Unpolarized” beam is averaged over, leading to two measurements

* Electron channel detected in Jacobian peak
* |solation cut reduces background, not signal

* Muon channel measured via multivariate analysis and unbinned max likelihood fit
* Extract signal-to-background in W rich region
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* Electron data close to publication

e 2011, 2012 muons being finalized
e 2013 data benefits from FVTX
tracking
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Run 2012 (510 GeV) (10% scale uncert.) |

PHENIX Run 2013 p+p 510 GeV
0 2'_ (10% scale uncert.)

Wrd—t gt

Run 12: p+p ar 5 =510 GeV

W—u P =16 GeV W— e P30 GeV

(&l A I""Cll"ﬁ ]
— Bi*in"m -
— GRSV

AT (2009.2012) -

" CHE
{ : T —DSSV
- T ----DNS max “t
0.6-P > 30 GeVic T PH ENIX DNS min s
[ ly,|<0.35 p preliminary __ qeoy sta ;
"t 1 —GRSVval [ preliminary
‘1_III|IIII|IIII|IIII|IIII|IIII|IIII|III“III|IIII|IIII|IIII|IIIIIIIIIIIIIIIIII ]_ﬂ | | o
1.5 -1 0.5 0 0.5 1 1.5 1.5 -1 0.5 0 0.5 1 1.5 I _1 1 1 :
N,
PH-"ENIX Paul Kline (Stony Brook University) 13



e
PH “ENIX

Transverse Spin Physics

Paul Kline (Stony Brook University)

14



What do we measure?

dsa(pp — hX) 25*(%% — Q1)
o g(x1)g(xo) K <\F'F, ., (z
deld(EQdZ q( 1)Q( 2) d271d272 QkQ'I( 7ph»)
Structure pQCD Fragmentation
 Single (transverse) spin asymmetries Left o
 Modified production in azimuth w.r.t. o
proton spin direction ;g

* Transversity distributions coupled to Collins
TMD fragmentation Inclusive
 Correlation of proton spin with quark spin particles Right
coupled with spin dependent FF '
* Sivers quark distribution
* Correlation between proton spin and quark
transverse momentum

Py
Inelastic p'+p collisions

_1 0" (¢)=0" (g+x)
" Po'(g)+o" (@)

* Twist-3 effects in tri-parton correlators A
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Forward A, of Neutral Mesons
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Forward n p; Dependence
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* Little variation with p;
* Naive expectation of Ay~ 1/Q ~ 1/p;

* Recent theoretical work describes plateau
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Central A, of Neutral Mesons
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Forward Heavy Flavor

* Heavy flavor probes tri-gluon correlation
Forward Vertex Detector

* A, consistent with zero

 Future data will significantly constrain A
e 2012 data close to finished
e 2015 data to be taken
e FVTX for both sets helps with
reconstruction/background rejection

= 0151
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* New tracking and pre-shower in front
of MPC

* Reject merged n° photon clusters

e Future measurement of direct
photon Ay and cross section
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* AG probed at PHENIX
* High statistics n° included in global analysis
e Other channels available
* New measurements coming from 500 GeV runs

* Sea quark helicity accessed via W boson production
* Clean probe, clean interpretation
* Full dataset close to analyzed

* Transverse spin asymmetries persist to RHIC energies
* Forward production of mesons consistent with previous
measurements
* Mid-rapidity asymmetries consistent with zero
* Promising new results with FVTX, MPC-EX in coming run

Thank You
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W Spectra
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Forward A, for MPC
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