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~ What's new about sPHENIX
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PH"\ EI"x o PHENIX Detector
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flux return door
INTT
MVTX

outer HCal
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.. West Beam View East
Limited acceptance to measure Jet. o
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4r & -1<m<1 with HCAL
Designed to be ideal detector for Jet | ;

£ Forward Time Projection Chamber

4r, but incomplete for jet without HCAL
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% sSPHENIX etector

@ 1.4T Solenoid from BaBar

® Hermetic coverage:

In|<1.1, 2mTin @

@ | arge-acceptance EM+H
calorimeters: brings first full jet
reconstruction & b-jet tagging at
RHIC!!

@ High data rates: 15 kHz for
all subdetectors

[@® Precise tracking with tracking system
in stream readout

2023 : Commissioning Au+Au
2024 : p+p, Au+Au Vs =200GeV
2025 : Au+Au -+ p+A?
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Calorimeter system

Tracking
system



sPHENIX Physics Goals e

Quarkonium spectroscopy

Jet structure

Cold QCD Parton loss
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Cold-QCD: Proton Spin Decomposition

1

S ==DS+DG+L.

2
~25% ~40%
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AY : Quark Spin

AG: Gluon Spin
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Transverse Single Spin Asymmetry
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Origin of Left-Right Asymmetry

CD Spin dependent fragmentation

: (Final State effect)

Factorization

Asymmetry ~ IS X 5

Intrinsic transverse momentum
(Initial State effect)
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EMCal in position

Hadron and -M Calorimeters

O u te r H C a | | n St a | | at I O n Tiny Bubbles of Primordial Soup Re-create Early Universe

MARCH1,2023 | 11 MINREAD

'k :
. Tiny Bubbles of Primordial Soup Re-create Early
Universe

New experiments can re-create the young cosmos, when it was a mash of fundamental

particles, more precisely than ever before

BY CLARA MOSKOWITZ
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Yield / 2.5 GeV

Photon and Jet Data Taking in RunZ24 p+p

sPHENIX Simulation
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sPHENIX will have kinematic reach out to
~ 70 GeV for jets, kinematic overlap with
the LHC.

Sampled 82 pbl w/ g/jet trigger so far
(Goal ~ 62 pb1).
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Prescale Counts
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sPHENIX Preliminary
p+p - |5 = 200 GeV
— MBD >=1
—— Photon 2 GeV
~ Photon 3 GeV

— Photon 4 GeV
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pairs / GeV
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Asymmetry Measurement of Jet(s)

Inclusive Jet p' +p = jet + X

Transverse single spin
asymmetry without final state
effect (Spin dependent
fragmentation)

Possible flavor separation by

tagging leading hadron charge.

Dijets p' +p — jet + jet + X

Kinematical advantage. Direct
access to intrinsic transverse
momentum of partons.
Statistics is challenging as a

trade off

0.01

0.005

A, Stat. Uncertainty

-0.005

-0.01

9]

-0.05

A D
£y

8

-
=]

(k) [MeV/c]

]

0.15
0.1
0.05F-
e E

—a) | STAR 2012+2015 p-p 200 GeV : ot:ggmg
E " tagging
) * —tagging
) ] 1
bttt :
AERERER; -
B EA Y
e g ‘ ‘ I (average)
F b) +zd& -z beam combined .
E ) ijet p, > 6 GeVic & 4 GeV Lst:u"“n
r syst.unce|
IR
- F 4T | *
E_ o - ) (average)

3.2% beam polarization uncertainty not shown

3 2 4 0 1 2 3 1

ntotal

_]I]II'I]TT T[[I’II[I[

sPHENIX dijet proj.

{s=200 GeV
ml<1
L=62 pb" P=0.6

— 30 GeV < M- < 40 GeV
— 20 GeV < M. < 30 GeV
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MD by Direct-y

TMD: Transverse Momentum Dependence
Sensitive to Gluon orbital mortion

p'+poy+X

0.02

=z0.015
<
0.01

0.005

o

-0.005

= qgq Contribution (D_Pitonyak)

sPHENIX BUP 2022, Years 1-3

62 pb' samp. pl+p— v + X, P=057

Much improved direct
photon TSSA -> gluon
T™MD

s qgq Contribution
— — ggg Contribution Model 1, min/max

—0.01-=-“=Frigluen Gentribution-Medel-1-(S- Yoshida) ----7---- --- =T FQQCDPtEMﬁ?ﬂ-Mqu&mFUmaI-I ---------- --ooef
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PRL 127 (2021) 162001
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a Cosmic Ray Track
sPHERIX Reconstruction
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Heavy Flavor Meson

Sensitive to gluon Sivers TMD function via
3-gluon correlation function of Single Spin Asymmetry.

pl+p > et + X Open Heavy Flavor e*

Vs = 200 GeV « Open Heavy Flavor e
| < 0.35
PHENIX PHD?E, 114013

Z 003 SPHENIX BUP 2022, pi+p— D%/D’+X, P=0.57

Statistics Hungry Measurement

4

Streaming readout of tracking
detector
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/ero Degrees Forward Neutron Asymmetries

6/7/2024, p + p 200 GeV, sPHENIX Preliminary

6/7/2024, p + p 200 GeV, sPHENIX Preliminary
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Confirmed the spin vector is pointing vertical in 1008 and observed asymmetries are consistent

with published data.
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Pr1 Quarkonium spectroscopy

| 3 9
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\ ‘ ." Ignal anl
] o, m 83 Me

sPHENIX Summary \
 Large and hermetic EM and hadronic calorimetry. ™
« Highly precise tracking. /
« 15kHz trigger rate and stream readout for trackers. =(c)./
« Wide range of physics covered in SPHENIX ==

« Run24 p+p at+/s =200GeV is ongoing. Taking 10
years of worthy data for high energy pQCD field
until the EIC launches in 2032 at BNL.
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