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Nucleon Polarization

Tamamushi, S. (2017)
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Tamamushi, S. (2017)

Nucleon Polarization
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Unpolarized (U) Longitudinal (L) Transverse (T) sr HCAL
JVaanet
2023 2024 2025
""Year Species | Energy [GeV] | Phys. Wks | Rec. Lum. | Samp. Lum. | Samp. Lum. All.-.i i
Year-1 | Au+Au 200 16.0 7nb! 8.7nb! 34 nb*
Year-2 p+p 200 11.5 — 48 pb~! 267 pb~!
| Year-2 p+Au 200 11.5 — 0.33 pb~! 1.46 pb~!
| Year-3 | Au+Au | 200 | 23.5 | 14nb! | 26nb! | 88 nb~! |
u)_w \C}D— ¥ Pretzelocity h*,r
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Probing Proton Structure

Exploit polarized proton beam capabilities to
access TMD PDFs

Double-Helicity Asymmetries of hadrons (gg,
qg, qq scattering) and photon production (qg,
qq-bar) can probe Gluon Helicity Function, AG

This is because gluonic interactions dominate
these cross-sections

Expected to reduce uncertainty in 0.05 < x <
0.4 region
Luminosity may vary from plots, impacting
precision of higher-pt measurements
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Probing Proton Structure

Exploit polarized proton beam capabilities to 0 and h+ Dir. Photons

T T - - : :
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Looks Into Nuclear vs Proton
Environment

TRANSPORT COEFFICIENT IN-JET HADRONIZATION
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Looks Into Nuclear vs Proton
Environment

TRANSPORT COEFFICIENT IN-JET HADRONIZATION
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Improving nPDF Confidence
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Improving nPDF Confidence
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Improving nPDF Confidence
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Thank You

Cold QCD Physics wthsPHENIX eENER ofice o | BRO
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Abstract Multiobservable Approach to nPDFs

Cument nPDF fits including LHC data display significant uncertainties for the nudear modification
(R} of PDFs. This is particularly true for ghuon nPDFs and the low- (shadowing) regicn. In
addition, tension between various models further muddles the picture. Simultaneous
measurements of Drell-Yan (DY), and photon-jet comrelations are expectsd to refine the By of
these observables which will translat to improved nPDF fits

e

14 [FoCa, BT ghoan e e, e

The sPHENIX detector at BNL's Relativistic Heavy lon Collider (RHIC) will enable a spectrum of
new or improved cold QCD enhancing our of the inifial state for
nucizar collisions. SPHENDX < in proton-proton and p icieus colisions wil
reveal more sbout how partons behave in a nudlear environment, inform our understanding of the
initial state in heavy-ion colisions, and provide comparative data to investigate modification of
fragmentation functions. Measurements will also take advantage of RHIC'S unique capabiity to
colide polanzed protons on nucei, which provides novel opportunities to study nuciear efiects
with spin observables. The cold GCD nudlear physics program for the sPHENIX detector wil be
presentzd. /
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How might collective and many-body behavior arise or evolve from small
to large systems?
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Improving Precision on Transport Coefficient
Transverse momentum breadening in
pA probes transport cnsmmsnt:}

et

Expected des for photon-
LAttt} pra Asd jet pair measurements in p+A vs
p+p collsions using the Central
Barrel sPHENIX detector (black
paints). This provides acoess 1o the
transport coefficient

WALZ % (pluchos— Phashe)

With the EIC on the horizon. the window for exploring the relationships between (polarized) p+p
and p+A collisions can be exploited with the SPHENIX detector These studies will permit an EIC
experiment to address universality between p+p(A) and e+p(A) collisions.

Probing Polarized Proton Structure L S e S S S R o o &

8PH-CQCD-2017-002
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Studying Hadronization in Jets

0.01
1 —— T Much remains in be leamed sbout
'% 1oL Hasonsson s biagged et hadronizstion in jete and
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Expected unceraintes on Double-Heficity Asymmetry (4, measurements for (Right] direct praeati ot hadromastan in M vl
photon producton (qg = q7. 45 — gy) and (Lef) hadron producton (gg. g, 7 Scatterng) arp SR alsa be studied in prré and AsA M . ) ) o
prejected onia respecive NHEDF predictions. Nete that each probe containg smal contributions. e L - Soisions T T — o 1 0 w1
Fom nn-glucn sensitve channels. These uncenantes ars reducsd in ComMpaNsen to FTEvioUs et Shye. R 108, 014304+ o
measurements and are expacted 1o reduce the gluon helicty PDF (4G} uncenainty signficantly in o g
e region of 005 <x <0.4. " W 7 Note the improved modiScation wih the inclusion of sSPHENIX Central Bamel measurements
L L |Gk blue) compred o e current s (igh bive). )

https://indico.cern.ch/event/751767/contributions/3867324/
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