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* Semi-inclusive deep inelastic scattering(SIDIS) ep — eN'X
—J - Drell-Yan process p'p = IT1™X

- Direct photon production p'p - yX , etc.
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The origin of SSA == Multi parton correlation functions

(quark-gluon, purely gluonic)
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Introduction

- ep = eA" X (Semi-inclusive deep inelastic scattering(SIDIS))
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Introduction

- ep = eA" X (Semi-inclusive deep inelastic scattering(SIDIS))
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Introduction

ep — eA'X based on

the collinear twist-3 factorization formalism.
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“Hadron frame” and spin vector

* Five Lorentz invariants.
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Fig. 2. Hadron frame.

7 S

[

[4] R. b. Meng, F. I. Olness and D. E. Soper, Nucl. Phys. B 371, 79 (1992).

Q
1 PH q2

XH — b (1 2 Bt L — () i 0
a7 { z q ( + Q2 )mbjp } ( , COBY, BIT Y, )

12



“Hadron frame” and spin vector

* Five Lorentz invariants.
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Fig.3. Hadron plane and spin vector.
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“Hadron frame” and spin vector
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“Hadron frame” and spin vector
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“Hadron frame” and spin vector
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Contribution of the twist-3 distribution function

-Hadronic tensor;;
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Contribution of the twist-3 distribution function

-Hadronic tensor;;

| OSHEISCP (k) ko, q, Pu/2)1°
v, Buf2) = [ [ dem g o] 255 Lo T/ |
L 2 kiﬂfi'pJ
‘ _[ AT pipp(T2—x1) ([J|'§Ej(U)QF(W'(,!HL)‘E,-'rJi(ATL)‘;U}
_ Tﬂ ﬂ,dni’} (%’}dfd
- Hard pole Twisi-3 quark DF for initial proton

L1 — Tpj + i€ L1 — Tpj

% %ﬁ %ﬁ[ L _p ! ;iwa(xlxbj)]

= Ep(xpj, xpj — X)

[4] Y. Koike, K. Tanaka, (2009) arXiv:0907.2797v1 18



https://arxiv.org/abs/0907.2797v1

Contribution of the twist-3 distribution function

Twist-2 FF for transversely
polarized hyperon
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Contribution of the twist-3 distribution function

-Hadronic tensor;;
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Contribution of the twist-3 distribution function

* Soft-gluon pole

Twist-2 FF for transversely
polarized hyperon
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Contribution from the twist-3 quark FFs

-Hadronic tensorp,;
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The twist-3 quark fragmentation functions

- Intrinsic quark fragmentation functions.
Ayl NZ = (011 (0)|A( Py, S1)X ) (h(Pr, S1)X [t (Maw)|0)
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-Kinematical quark fragmentation functions.
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-Dynamical quark fragmentation functions
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Contribution from the twist-3 quark FFs
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Contribution from the twist-3 quark FFs

+ Quark channel % §§ L@l fj
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Contribution from the twist-3 quark FFs

- Gluon channel L%
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Result

812,34 =8InW,, Sg g = cosWl,

- Quark channel
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Result

* Quark channel
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* Gluon channel V
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* Gluon channel
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* Gluon channel V
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Summary

- We have calculated the twist-3 distribution and the twist-3
fragmentation contribution to polarized hyperon production

in SIDIS.
/" cep—eA'X N\
~ Contribution of the -

1. twist-3 quark distribution function
— Completed

2. twist-3 quark fragmentation function
— Completed p

-

3. twist-3 gluon fragmentation function

\ Talk by R. lkarashi (TMD sessioy
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Global analysis leads to
understanding of
nucleon spin structure.

* The process may be observed in Electron-lon-Collider(EIC)

experiment.

Next stage. NLO correction, ...
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