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Twist-3 T-odd fragmentation functions
G+ and G in a spectator model
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Parameterization

2”@ The g-q fragmentation correlation function
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;. . Parameterization

® The g-g-g fragmentation correlation function
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A. Bacchetta et al., JHEP0702, 093 (2007)



The spectator model

® [or the fragmentation correlator g -» w X
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® The assumptions:
B Hadron-quark vertex (py; Xi0)0) = Uxiys) e
W The pion-quark vertex is gpq Vs

W Assume coupling to be point-like
¥ The mass of spectator is not equal to parent quark

D. Amrath et al, Phys. Rev. D 71, 114018 (2005)
R. Jakob et al., Nucl. Phys. A 626, 937(1997)



o2 The calculation of G+
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® Single gluon-loop diagrams corrections to the fragmentation

of a quark into a pion
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The calculation of G+

* The expression for each diagram are as follows:
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. The calculation of G+

</ ® Using the Cutkosky cut rules
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® Integrate loop momentum [

QCFQ{sg2h 1
1 2\ q 1 2 1 2
G~ (z,k7) = G = 2) (i —m?) (G~ (o) (2, kF) + G~ (ay(2, k7))

Gt o) (2, k%) = 2213k~ + 2211,
Gt (a)(2, k%) = 2211 + 2(k* + m*)C + 2(k* + m(m — 2m,))D + 2(1 — 2)EP;,

® The result of G+
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The calculation of G+

® \\e also apply cut rules to calculate G+, the result is led to
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The numerical result

O The fragmentation process : u —» ™
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L. P. Gamberg et al., Phys. Rev. D 68, 051501 (2003)
A. Bacchetta et al., Phys. Lett. B 659, 234 (2008)
Z. Luand I. Schmidt, Phys. Lett. B 747, 357 (2015)



A2 = }ugz“(l — z)ﬁ

9gh = 9qh
® The value of the parameters in this model
g = []2 mp = m, = 0.135 GeV

A =218 GeV, a = 0.5 (fixed), g = 0 (fixed),
Ggh = Ggr = 5.09, m = 0.3 GeV (fixed), ms = 0.53 GeV .



The numerical result

® The collinear function vs z
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® The dashed and solid lines represent G+1/2(z) and
G+1/? (z) for the case u — . We find that their
magnitudes are both sizable, although the size of G+ is
smaller than that of G+.



Summary

® The twist-3 T-odd fragmentation function G+ and G+
were calculation in the spectator model.

® The result is free of light-cone divergence, and find that
the relation holds approximately in the model.

® Our result implies that G+ may provide considerable
contributions to the longitudinal beam or target SSAs at
the twist-3 level.






L A
- A

dr dy di) dz depy, dP?,

de

-r:IsE y? ]_—I—ﬁ FUUT"‘EFUUL-F"\/EE[]_ —I—E) EDS(ﬁthmE‘ﬁh
ryQ? 2(1 —¢) 9 : 1 oo

+ 2 cos(20n) Fg % + A /22(1 — €) sin gy, Fypp ™"

+5) |V2e(T+2) singy Fjp ** + =sin(26,) Fyp "

A. Bacchetta et al., JHEP0702, 093 (2007)




