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QCD factorization partonic interaction, perturbative

Cross Section = short distance ® long distance

 non-perturbative, universal
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Introduction

QCD factorization

Baryons

” Unpolarized D] D
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™ G,;, aka, the longitudinal spin transfer

| polarized beams |
or
! weak interaction |
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Number density of longitudinally polarized hadrons

produced from longitudinally polarized quarks.
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Introduction

Single Inclusive A Production in e*e- Annihilation Experiment

Final state quarks gain
polarization through
weak interaction

y* A

I

= [D{y(2) + 2,PPG @)

quark polar1zat1o ]
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Introduction

AA-pair Production in e*e- Annihilation Experiment

o) [Df\q(zl)D{\q(Zz) —P I/} P i\ G?Lq(zl)G{iL‘?(Zz)]

M Helicity Conservation

g and g are on the same fermi line. They must have opposite helicities.

1 Polarization Correlation

A novel probe to the spin-dependent fragmentation functions

H.C. Zhang, SYW; PLB 839 (2023) 137821
see also Nucl. Phys. B 445 (1995) 380.
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Helicity Amplitude Approach

T

Helicity Amplitude Approach | . . \
' 0, , denotes the differential X |
‘ q 9

| of gg-pair production

6, =o0_, =0yl2

O,y =0__ =

' 2 denotes the helicity dependent

' fragmentation function ‘

|
D3y h0e7) = Diyf2) + APLG1(2) |

Physical Interpretation:

do
% = 0+_®9q(+ ,/1A,Z1)®9q(_ ,/IA,Z2)+G_+®9q(_ 9/1A9Z1>®@q(+ ’/1/_\’Z2)

= 0 [Df\q(ZI)D{\z](Z2) - P I/} P i\ Gf\Lq(Zl)G{\Lq(Zz)]

H.C. Zhang, SYW; PLB 839 (2023) 137821
see also Nucl. Phys. B 445 (1995) 380.
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Helicity Amplitude Approach

Polarization Correlation of AA-pair

same signs — opposite signs Z O'OGqu(Zl)Gqu(Zz) (08 0% cos 0
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™ It is now possible to extract the
longitudinal spin transfer at

CLL

Belle experiment.
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Helicity Amplitude Approach

Applying to the unpolarized pp collisions

a c(4)
N a+b—cl,)+dA,

M Are A, and A, correlated?

L
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Helicity Amplitude Approach

' t-channel diagrams: prefer same-sign correlat1on

L
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To summarize
™ s-channel: 6,_=o0_,>0,,=0__=0
™ t-channel: 6,.=06_>0,_=o0_,>0

M Probe polarized FF in unpolarized pp collisions

M Explore the circularly polarized gluon FF
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Numerical Results

Polarization Correlation in pp collisions
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Numerical Results

Polarization Correlation in central and peripheral AA collisions
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Numerical Results

Polarization Correlation in ultra-peripheral AA collisions
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Summary

™ Polarization correlation servers as a novel probe to the
polarized fragmentation functions.

1 Polarized fragmentation functions can also be studied 1n

unpolarized pp and AA collisions.

Besides this talk, we also studied the fragmentation of

transversely polarized partons in unpolarized collisions.

Phys.Rev.D105, 034027. (2022)
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The End



