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Motivation

. . . . DSSV Global Fit -- arXiv:1112.0904v1 [hep-pt., - -; _‘-_"
Spin dependent quark distribution
=>by the QCD analysis of (SI)DIS
data
Polarized Parton distribution function (pPDF)
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P?%%/ETQIX W Single Spin Asymmetry

« We measure Parity-violating longitudinal single spin asymmetries
(A) in W —-pu production during pp collisions.

- A,’s are sensitive to the polarized sea quark distribution

AT _ Ad (x1)u(x2)(1 +cos0)? — Au(xy)d(x2)(1 —cos 8)?

L d(x1)u(xz)(1+cosO)?+u(xy)d(x2)(1 —cos8)?

A _ Aii(x1)d(x2)(1 —cos )% — Ad(x1)ii(x2)(1 +cos 8)?

L™ d(x1)d(x2) (1 —cos 0)2 +d(x;)ii(x2) (1 +cos6)? where @ is the lepton decay angle
in the partonic center-of-mass
system,

| Forward rapidity limit | Backward rapidity limit
W aHt < Au

d




PHE

NIX Forward Muon Spectrometer
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24 | J/é«\lb | g * North: 1.2<|n|<2.4 South: 1.2<|n|<2.2
QCSomh 3 = _/H N ) ZDCr\'o?:hI ° Azimuthal. ¢:21T
. _Mulol ! o L | MulD i L
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| to find tracks and measure momentum
MY soum Side Viaw North W ¢ Muon Identifier (Muld) : w/hadron separation
E 185m= 60 ft e (More in Darshana Perera’s talk. Session L9 Sun 3:54 pm)
Muon Tracker Muon IDentifier J

Front
absorber RPC1

hadron ——

muon —
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1. Absorbed : (7,K...)

reca 2. Stopped hadron: (7, K)

3.Decay muon: (7~ — u* + X, K* - u* + X)
4. Punch through :hadron (7, K™)
5. prompt muon:(W,B,D — u+ X)
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Silicon Forward Vertex Detector (FVTX)

In 2012 pp collision

« PHENIX recorded integrated
luminosity of 30 (pb)*|z| <30 cm

e vertex.

' & « Over 90% of FVTX operational

during 510 GeV p-p

« FVTXcovers1l2<|n|<24, 2win @

e Each arm contains 4 discs, Each disc contains 96
“wedges” made of Silicon mini-strips.

« 1.1 Million strips (75 pm pitch in radial, 3.75° in @ ).
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PH <ENIX W- muon at forward W Measurement ”

Run 11 data with signal and background simulation

10°F — wespeemm  gpncsosovs maense 1) Hadronic backgrounds: decay inflight
~- ptp colllslon§ at 500 Qe\{ (201D  m wrizeDY W fake BG 1 . ;
5% Dats g, wregen low p, muons misreconstructed as high

— ——_W Raw Data

[pb/(GeV/c)]
S,

P

= 10
§ 1 12) Muon backgrounds from open bottom,
Ca open charm, z, W= >, ..

60
ph [GeVic]

| | FVTXexpected to improve analysis
High pt track |

power by;
> Better resolution and dca_r measurement
(isolate heavy flavor from W)

» Combined FVTX+MuTr+MulD track
matching.

» Isolation cut: : suppress hadrons from jet
(More in Darshana Perera’s talk. Session L9 Sun 3:54

pm) I

low pttrack
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PHENIX  Strategy for initial analysis
« Strategy based on 2011 run analysis.
» Identify good track matching variables of MuTr/MulD and FVTX
using signal simulation. —
— Ar fvtx/ AB fvtx/ Ag fvtx: radius/theta/phi residual 0.16 e.g. Ar fvtx for 7o
between MuTr and FVTX track o W simulation
— DGO0/DDGO: distance/angle between the projected ’
MuTr track and the MulD road at the gap O z position.

open bottom
2012 run data
— dcar MuTr: distance of closest approach of 006
MuTr track and vertex i

« Develop selection criteria that keep 99.5%, 97%, 95% and 90% of
signal for each variable at p; =10 GeV/c

* Apply the cut for high p; events (pr>10 GeV/c)

« Other promising FVTX parameters like Isolation cut, x2 fvtx are
being studied

B, U.S. DEPARTMENT OF 7
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Improve the purity of the W candidate single muons (tight cut)
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mHYENIX 9012 data (as a background) @

SuccesiveCuts_from_w_real North positive
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PH._ENIX i
Summary e

¢ In addition to (SI)DIS experiments, sea-quark polarized
distribution can be studied using W Production Asymmetry in
pp collision.

*» 2012 — FVTX collected its first commissioning and physics
data - analysis in progress.

“* FVTX parameters combined with MuTr and Muld add more
tracking information and reduce backgrounds while having
high efficiency on the signals.
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SuccesiveCuts_from_w_z openbottom_real North_positive
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Rackiin

SuccesiveCuts_from_w_z openbottom real North positive
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Backup
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14 h SuccesiveCuts_from_w_z_openbottom_real_North_positive_97%
E e Entries 8 o 14 h
= L Mean 3.485 T - Entries 8
2 12— RMS 2.292 > L Mean 3.42
[ = - RMS 2.295
= = 1.2
= 3] [
g - 3 -
1 —
- 1 C I
: — I—l—
0.8— 0.8 l——I—'—_l—
0.6— 06—
C e C I
0.4— 0.4—
0.2l 02— ]
0 L ‘ l ‘ ‘ l L L 0 L — ‘ o l e ‘ - l e ‘ e l . ‘ r—
tee D ERRD O ummdimman ok mr ol b SuccesiveCuts_from_w_z_openbottom_real_North_positive_90%
h 14 __h
3 L4 Entries 8 E = Entries 8
> L Mean 3.363 > L Mean 3.207
2 10 RMS 2.295 2 12F RMS 2.293
T s [
1 1=
C I L
u l —— -
0.8 \—l—l': 0.8
0.6 — 0.6 __
- C
0.4 n L 04l
C - -
0.2— —
- 0.2—
0 B | | | | | | | B
dphi_futx dtheta_fvix _ chi2_futxmutr 0 | | | | |

MNone DGO DDGO dphi_fvtx dtheta_fvix dr_futx dca_r chi2_fvixmutr

\| IV




Delta phi
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Entries 32191
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1.5F WHZopt in P+p collisions at 500 GeV (201 1) -
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/C dt = 25 pb™!, u~ North Arm

Past studies: runll analysis

__ | strategy to improve the purity of
2]y SN | the W candidate single muons
using mutr and rpc variables
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Observing Heavy Quarks Production. ”

The most common mechanism is “gluon-gluon fusion” -- a gluon from each proton
contributes to an “open box” diagram involving a quark and an anti-quark.

proton beam %
7/ S — Q

& Heavy quark pair (Q = c or b)

m@%@s@—*— Q
proton beam %

Then, there are two possible general outcomes:

(1) The quark pair combines to form a single meson. "Closed heavy flavor"

Eg c+c>Jlw>u+pu

This meson decay is electromagnetic and so is very fast. 7~10"s ¢r~10"" cm
(2) The individual quarks fragment to form heavy mesons. "Open heavy flavor"
Eg.c>D->u+X

. . . -1?2 -2
This isa weak meson decay and soisslow. 7~10™°s cr~10~° cm
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First w7 — i Single Spin Asymmetry at Forward Rapidity

2011, L = 25.5pbL, P =50%

T T Ll
WHZ—sp* in P+p collisions at S00 GeV (2011)
Polarization scale uncertainty: 5.9 %
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» Parton distribution function (pdf)--probabillity of
scattering off of a parton carrying a particular
fraction of the proton’s momentum

* Polarized pdf--the difference in probability between
scattering off of a parton with one spin state vs. the
other

— Still as a function of the momentum fraction
(“Bjorken-x”)
Magenta
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Optimal selection criteria
at pT=10GeV/c from Simulation based on ref run 367593

Optimal selection criteria

Variable Arm Charge 99.50% 97.50% 95%  90%
DGO North Positive 10.564 6.764 5.852 4.778
DDGO North Positive 4242 3.066 2.814 2.394
dca r North Positive 8.658 3.666 2.73 1.794
dr_fvtx North Positive 6.93 297 2.046 1.386
dphi_fvtx North Positive 0.1254 0.077 0.0656 0.0518
d_theta_fvtx North Positive 0.0395 0.0255 0.0225 0.0185
chi2_fvtxmutr North Positive 12.11 6.88 5.4625 4.0375
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