Supported i tb
O s e Ofice o 0§ TEMPLE
@ JENERGY science —r UNIVERSITY

College of Science and Technology

Measurement of 777~ Azimuthal Correlation
Asymmetry Using p'p Data At \/E =200 GeV At STAR

Babu Pokhrel
for the STAR collaboration
June 7 - 10, 2022

2022 RHIC/AGS ANNUAL USERS® MEETING




AUT

Motivation: Transversity (/,(x))

4 Transversity, /1;(x), is a leading order parton distribution

function (PDF). It describes transverse polarization of quark
in transversely polarized nucleon, which is least known from  /;(x) ~

experiments.

4 It is chiral-odd. It can be accessed only by coupling with

another chiral-odd function, such as Interference Fragmentation

Function, IFF (H7).

4 In polarized proton-proton collisions (p'p), the zT7~ azimuthal

correlation asymmetry, A, gives rise to the sensitivity to

h(x) coupled with H".

4 Nucleon tensor charge, g, 1s essential to characterize the nucleon spin structure.
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P = Nucleon polarization
» = Nucleon momentum
s = Quark polarization
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STAR Experiment, Datasets, And Kinematics

The “olenoidal 'racker /At “HIC (STAR)
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4 This analysis uses 2015 data, which
provides the most precise Ay
measurement 1n the

range 0.1 < x < 0.4.

4 Relativistic Heavy Ion Col
polarized proton-proton collid

1der 1s the first
er in the world.

4 It is capable of colliding pol

arized proton beams

up to a center-of-mass energy, \/E ,0f 510 GeV.

4 STAR’s particle identification relies on the

measured 1onization energy loss (dE/dx) by the
Time Projection Chamber (TPC).

4 STAR covers much higher O? than HERMES and COMPASS
and probes /;(x) in the valence quark region (0.1 < x < 0.4).
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4 The PID capability based on the TPC

is limited for p > 1 GeV/c, resulting in
large systematic uncertainties.

4 Time of Flight (TOF) detector helps
to improve PID for p > 1 GeV/c, in
conjunction with the TPC.

STAR values span broad
and overlapping regions
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Extraction of 77~ Azimuthal Correlation Asymmetry (A7)

4 Reaction channel: p' +p - hTh™ 4+ X 4 Di-hadron azimuthal angle definitions are

4 Detailed subprocess and the final state: shown 1n Fig. 4(b).
4+ A7 1s an amplitude of the sinusoidal

N modulation of di-hadron azimuthal angle
2P, P
X “" "-_ ¢RS ( — ¢s _ ¢R)
@ ”...?h,z 4+ A7 can be extracted using cross-ratio
atr formula, Fig. 4(b)
' C final state T l l T
@ P b @ _ | 1 \/ N (Prs)N* (pgs + 1) — \/ N*(prs)N ' (¢gs + 7)
ot , F Auy - sinees) = -
¢ » VN @rIN (s + 1) + [N (o' (s + )
Q tv = quark polarization
a, b, c = quark flavors
Fig 4a) X where, N'W is the number of #7717~ in respective (r¢ bin when the beam

. . olarization1s 71 .
4 Polarized cross-section: p (1)

A

| dA6
do'V) o sin(¢hg — ¢R)dea dxy, f1(c) by () a7

H(z, M) 4 It is free from detector effects, which leads to the reduced
systematic uncertainties.

4 Di-hadron azimuthal correlation asymmetry:
B do! — do*
I dot + do

Bacchetta et.al. (Phys.Rev.D 70 (2004) 094032)
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Preliminary Results
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