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€ Introduction
€ PHENIX measurements and results
€ Opportunities in future
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A brief history--:
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Spin Rotators

Pol. Proton Source

500 pA, 300 ps
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€ Heavy Flavor production is an
idea tool to investigate the gluon’s
transverse spin contribution
because the gluon has no
transversity.

€ SSA in heavy flavor production

- M’ revealed the tri-gluon correlations
by using the twist-3 collinear
— g factorization framework.
hs » Z. Kang, J. Qiu, W. Vogelsang,

Heavy flavor production is F. Yuan, PRD78:114013 (2008)

dominated by gluon—-gluon » Y. Koike, S. Yoshida
fusion at RHIC energy PRD84:014026 (2011)
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PHENIX Detectors

2012 PHENIX Detector € Central Arm |n|<0.35, A@=2 X /2
Vagnee  TEC_ ) > Drift Chamber (DC)
> PbGl and PbSc (EMCal)
> Ring Imaging Cherenkov Detector (RICH)
> Pad Chambers (PC)
> Time Expansion Chamber (TEC)
> Silicon Vertex Detector (VTX)
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€ Muon Arms 1.2<|n|<2.4, A@=21r
> Muon tracker (MuTr)
> Muon Identifier (MulD)
> RPC (Trig)
> Forward VTX (FVTX)

€ Muon Piston Cal. (MPC) 3.1<|n|< 3.9
» Photons
» MPX-EX upgrade (2015)
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€ Global Detectors (Lumi, Trigger, local Pol.)
> BBC
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Muon Spectrometer:
®1.2<|n|<2.4

®Azimuthal: AP=2m
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Integrated Luminosity and Polarization
Year of Energy Polarization | Recorded L FOM (P2L)
RHICRun | [Gev] % [pbY] [nb?]
2002 200 15 0.15 3.4
2005 200 47 0.16 35
2006 62.4 48 0.02 4.6
2006 200 50 2.7 700
2008 200 45 5.2 1100
2012 200 60 9.2 3300
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Heavy Flavor Ay VS p;
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Heavy Flavor Ay VS xg
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4 A
FVTX installed in 2012

4 layers of FVTX end—caps cover See PHNIX talks
1. 2< | n |<2 4 with resolution ~100um. from G. Perera’s on
¢ Precise Charm/Beauty, W via single muon  «pre]l-Yan”, and
€ J/y , Drell-Yan ... via dimuons A Meles’s Talk on

W/DY 21 “W” measurement.

Silicon planes

collision,
point.\| /2.
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hadron background

&®Challenging on D/B separation 7™
€ Transverse spin data expected

from 2015
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Summary & Outlook

¢PHENIX measured the transverse single spin
asymmetries consistent with zero in heavy flavor
production at 200GeV in 2006, 2008 and 2012.

¢The latest 2012 preliminary results bring down the
statistical constraints on high transverse momentum bin
from 20% to ~7%

¢ Forward silicon detector (FVTX) would play a significant
role on S/B ratio improvement.

¢New designed triggers would make the precise
measurement in higher pT bins ( >5GeV) be possible.
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The results
are consistent,
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B run 2012 (this analysis)
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Mechanisms in QCD

TMD mechanism: GPM includes 1ntr1n51c transverse momentum

T
Possible ) D 4‘@@
Expansion: CT -FCT

Sivers Functi Transver81ty Colllns Function
(angular momentum) (structure) (Fragmentation)
Sivers Effect Collins Effect
Twist—3 Collinear factorization mechanism: iiermediate ar

>

At high transverse momenta : two twist—3 1
correlation functions

1. Quark—gluon correlation functionT [ ™
2. Two independent trigluon correlation —
functions1gf[Té“

Collinear/twist-3
Q. Qr > Aqop

=

“Qr

Nacp
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Heavy Quark TSSA at RHIC

Twist—3 tri—gluon correlation functions
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Spin in transversely

polarized proton

e Quark transversity
e Know much better about quark
transversity than before.
e Gluon transversity
e No transversely polarized
gluon.
e Parton orbital angular
momentum

e The Sivers function could be
related to orbital angular
momentum.

e Quark Sivers function is
constrained OK.

e Gluon Sivers function is not
well known. NM APS Div
STATE
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How can we understand them?

RHIC /s =200 Ger

Large Transverse Single Spin Asymmetry & [ o 2 mesons
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Non-Perturbative cross section
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