* Transverse momentum dependent (ITMD) PDFs and FFs encode spin-

momentum correlations between hadrons and constituent partons
* Needed to describe large transverse single spin asymmetries, Ay
* Accessed in p+p observables with hard and soft scale
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e TMDs are related to the collinear twist-3 correlation functions

* Directly accessed in p+p processes with hard scale
Ay o< Y @) (21,72, 51) ® dyyp(a') ® 6 ® Desyeo(2)

a,b,c Twist 3 correlation function of polarized proton

4 Z 8qa/a(z,51) ® gbé%(a:"l ) ®0' ® Desolz)  IWwist 3 correlation function of unpolarized proton
a,b,c Twist 3 fragmentation function

+ Z 8qasa(z,51) ® pyp(e’) ® 0" @ D) (21, 2,) Transversity Distribution
a,b,c
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IHCAL

WASRETIN| < 1.1, full azimuthal coverage MinBIAS

Electromagnetic and hadronic calorimetry”
oHCAL

High precision vertexing and trackingy
High data readoutrate: IS kHz g% 4

Ry

* Direct photon and heavy flavor Ay

* Clean probe of tri-gluon correlation function

<:':20.015_|'1"|"'1|'ll1|flll|1lfl|ll|l|||11|l_ q:z :"'|'"rl'r"["r'l""|""|""l""|""|'"':
- SPHENIX BUP 2022, Years 1-3 ] 0.03~ sPHENIX BUP 2022, p'+p— D%/D’+X, P=0.57 E
0'01:_ 62 pb'1 samp. p'+p— v + X, P=0.57 _: 0_02:_ —&— 6.2 pb'str. p+p, Years 1-3 E
0005k - - Kang, PRD78, i = k=0 .
CEE i - o0y E— Kang, PRD78, A, = A, =70 MeV ~  —
~0.005- - - -
- === (gq Contribution (D.Pitonyak) 1 ‘0-01:_ .
~0.01F =~ Trigluon Contribution Model 1 (S.Yoshida) 0 023_ -
[ . Trigluon Contribution Model 2 (S.Yoshida) i N T D D N N S S B S
_0.0157|.J.1|...Jll..Jll...IJ.l.Il.l.l..J.I.._ 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
5 6 7 8 9 10 11 12 b [GeV]
p. [GeV] .
< 0-08[ ;?Hpsmxh X, (5200 GeV
* v-jet and dijet Ay - Bt s Govie
A R R A O gglrlr:I:,Jettrlg
* Gluon and u/d flavor-dependent L g ] | o
° <T]
Stvers TMD PDF .
. 0.04+ Calc. by M.Radici
* Charged particle Interference ; . 5
Fragmentation Function (IFF) and el
Collins asymmetry :
. . . . . o | |
* Constrain transversity distribution 5 10
P, (GeV/c)

Local Polarimetry

* Monitor blue (CW) and yellow (CCW) beam
polarization at SPHENIX

* Zero degree calorimeter (ZDC) and Shower Max
Detector (SMD) hodoscope measure known

forward neutron Ay
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Relative .uminosity

* Correction for differences in luminosity

between D+ pT, D+ p¢
* In each fill, proton polarizations alternate

up/down per beam crossing according to
spin patterns for each beam

e Scaler boards in D and ZDC count

number of triggers in each bunch crossing

* Monitor spin patterns received from Main Control Room
Spin Monitor (run 432003, fill 18953) - for shift crew -
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*  Online local polarimetry from ZDC/SMD

* Neutron asymmetry from square root formula
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* Bunch-by-bunch raw neutron asymmetry from SMD scaler counts
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*Plots from PHENIX Runl5
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