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Near term PHENIX upgrades
Access to Sea quark polarization via W production

Transverse spin phenomena - link to orbital angular
momentum
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i Quark distributions
Sum of quarks with parallel and antiparallel
_|_ polarization relative to proton spin
@ (well known from Collider DIS

experiments)

Unpolarized distribution function q(x)

D|fference of quarks with parallel and

antip Iar ation re
Ion?& nzel&(

experlments)

Helicity distribution function Aq(x)
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Sea quark polarization via- W production

Parity violation of

weak interaction W p_>20 GeV W' p.>20 GeV
T T
selects: <. [ TIDNS max 0 < [ oS max
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lefthanded quarks L p| NS min J_.—"':j"'— a4
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Muon trigger upgrad
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PHENIX Muon Trigger Upgrade Project
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10/20/2011 Phenix Spin with current upgrades

provide timing information
and rough position
information




~_—  MuonTrig

Level—-1

[
RPC timing information
\ rough position information
Station3 I / _ dlgf@\
[ Mulr / ﬂ -~ ‘/ﬁr Ml
Vo |/ .’é“’,/ I LLL‘N& /
stationz] | | | |11 / / A
""*Tf?g'tta — digitized
Stationl ' E_—’_I_l_f\ ;AFLAFLFT hlt SI n;
e | [ ] | 4 /
i =
| T o
B - SRR
digitized
| Vo m—ulL T{Ffr hit signal
/7”7 m& MuTRG /
B *& >4 project

10/20/2011

Phenix Spin with current upgrades




PHENIX Forward W trigger upgr
installation and commissioning

Runll Forward Muon Triggers
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PHENIX runll Trigger—
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— commissioning status
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~— W analysis - py
st Mot 4 [ v | ot ot Large improvement in raw
B e e muon candidates:
W R 2009 ~ 0.8 pb 'both
| P, spectrump* | | P; spectrump® | —w arms
' 10 — (e

- o 2011 1.6 both arms
v = combined
1 il -
10 — fitoows 2011 new trigger ~25 in
1

each arm

101
102

- Absorber reduced amount

oo of fake muons significantly

Analysis and BG
estimation ongoing

Work in progress
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Currently and future expected —
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sensitivities
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n, n
Not shown similar improvements at PHENIX central
rapipity
2009/2011 were just the beginning towards the total
accumulated luminosities of 300 in each experiment
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“Expected sea quark senS|t|V|t|es

Inclusion of W ﬂm:— x Ail lm UUpbl ] - xAd RHIC2 r| .
channels into global L | —
analysis DSSV D: \“‘mh__ﬁ____f,,--——_ | . .. / — 0.0
(deFlorian) prepared  oof ] — 00
Expected impact with 0F 10 'K' I N —nd 00
about 200 pb™in

PHENIX and STAR in

Reduction of uncertainties in
sea quark polarizations of
above x~0.1 substantial

-2 < 1M <2 estimated

[
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W-Ou ratman (BNL)
pp @ 500 GeV SHe p @ 432 GeV

2 1 0 1 Thept 2 5 1 0 1 Miept 5

T [ T T T T [ T T T T [ T T T T [ T T T T [ T 1 02 _, L L A s S s s B S B S B ]

- + b L -

_ AEV (pr> 20 GeV) : : :
02 - N T _ 0.1 [ .

S N Ad 1 i ]
A e | o :
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L GRSV caveat: A  study assumes 216 GeV 3He
06 =  —.—.—. GRSV (val) DSSV Ay’=1 beam
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o5 |- AY (o, 20 Gev) Ad ] conservative: 250 GeV x 2/3 = 166 GeV

R i does not affect A, much but cross section smaller
- > A S AT N i
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~Transverse quark polarlzatlon
Sum of quarks with parallel and antiparallel
_|_ polarization relative to proton spin
@ (well known from Collider DIS

experiments)

Unpolarized distribution function q(x)

D|fference of quarks with parallel and
antip Iar ation relative to
N Ion?& rlzelg( )

experlments)
Helicity distribution function Aq(x)

Difference of quarks with parallel and

antiparallel polarizatien relative to
transversely dYproton
(first results fr and

COMPASS - with the help of Belle)

Transversity distribution function 8q(x)
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Interference fragmentatlon as cIean __

al Transversity channel

Interference fragmentation function H;*
J. Collins, S.Heppelmann, G. Ladinlg‘ky, Nucl. Phys. B, 420 (1994) 565
Di-hadron vs single hadron

e Collinear factorization is shown to be valid 2 TMD

factorization is less certain in p+p (Rogers, Mulders,
arXiv:1010.2977)

e No model uncertainties from transverse momentum
dependence of FF and PDF

* No need to separate Sivers/Collins effects as in single
hadron measurement

e Completely independent measurement
e Doesn'’t need jet reconstruction
e Evolution is known

(courtesy A. baccrnetrra)
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Inte e FF Measurement at PHENEP-

/V
s 0.08[
‘€ [ PHENIX Preliminary —®— h'
0.06— = 0
~  p+p 2006+2008 \5=200 GeV n'h
- —=— h'h
0.04—
0.02— + . *ﬁ
0 :_ ......... +|:| ............................ +ﬁj ............................. ﬁj ............................... *] ........................................................... + ...............
-0.02—
R —— .
- PH-ENIX b h
-0.04—
~  (Scale uncertainty 10% not included) p, > 1GeVic, |n| <0.35
B 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 | 1 1
00642 0.6 0.8 1 1.2 1.4

1.6
m,, (GeVic?)
No significant asymmetries seen at mid-rapidity, so far

Analysis in rapidities < 2 ongoing in PHENIX
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SAV/ BNy AVESS

The MPC-EX Detector Proposal

preshower detector — dual gain
readout allows sensitivity to MIPS
and full energy EM showers.

* Charged track identification
* 1% reconstruction out to >80GeV

| A combined charged particle and EM |

~44mm
,'t\
( \
2mm tungsten
Minipad micromodule
(XorY)
PHENIX Plenary Presentation : ] ] - : 2
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—Azimuthal asymmetries in MPC EX

o Jet reconstruction
Collins in Jets Performance Plot I
|2MPC-E_XCDIIIns in Jets Asymmetry with 72pb” Sampled, P=0.6 | pOSSlblllty allOWS to
S | disentangle of A

g L
£ 15500 h . .
: /\ mechanisms :
N A Y A A S A A Y A A A A A
asppoL | L T T T T T T T TN T T T T T TTTTT .
\/ ¢ Jet Ay, direct photon Ay
Charged clusters with >=3
tracks, single-track n%s

8% physics asymmetry with P=0.6 ‘

14500]

: — Sivers-like
L N AL mechanism, sign

nt for
(this is what you would measure, uncorrected for dilution).

between ep and pp

* Pion inside Jet — Collins
mechanism
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~ Summary and outlook

Several years to come to improve sensitivity to gluon
polarization by better localizing x

e Correlation measurements to gain x sensitivity in gluon
measurements

Improve understanding of sea quark polarizations via
W boson measurements

e Upgrades finished, first results from 2009 run, analysis
of 2011 run ongoing

Many puzzling transverse spin effects seen, more
sensitive measurements to disentangle them
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