e 5 TTTETRRUNEEY =

\ / On the singr azimuthal asymmetry single longitudinal-spin
asymmetry in dihadron production in SIDIS

Wel Yang

School of Physics, Southeast University
Nanjing, China

XXVII International Workshop on Deep-Inelastic
Scattering and Related Subjects

April 8-12, 2019
Turin, Italy



Outline

> Introduction
> The model calculation of GZ(z, M?)

» Numerical estimate the azimuthal
asymmetry A;; %%

»Summary




Introduction

B Understanding the parton structure of the nucleon and the fragmentation mechanism of
hadrons are the main tasks in QCD and hadronic physics.

B The azimuthal asymmetries in SIDIS process have been recognized as useful tools.

B In recent years, the study of dihadron production in SIDIS has received a lot of attention.
S. Gliske, A. Bacchetta, and M. Radici, Phys. Rev. D 90, 114027 (2014).
A. Bacchetta and M. Radici, Phys.Rev. D 69, 074026 (2004).

B Recently, some results on the azimuthal spin asymmetries in dihadron production were
obtained by the COMPASS, HERMES collaboration and so on.
A. Airapetian et al. [HERMES Collaboration], J. High Energy Phys 0806, 017 (2008).
S. Sirtl, in 22nd International Symposium on Spin Physics (SPIN 2016) Urbana, IL, USA

B The spectator model has been applied to calculate the dihadron fragmentation function
(DiFF) of pion pair.
A. Bacchetta and M. Radici, Phys. Rev. D 74, 114007 (2006).



Introduction

B The process under study the dihadron production in SIDIS off a longitudinally polarized
proton target as follow
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B The momenta P}, k* and R* thus can be written as
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‘ Introduction

B There are several useful expression of the scalar products as follows
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B The differential cross section for an unpolarized target and a longitudinally polarized target
can be cast to
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Z. Lu, Phys. Rev. D 90, 014037 (2014).
A. Bacchetta and M. Radici, Phys. Rev. D 74,
114007 (2006).

A. Bacchetta, F. Cohti, and M. Radici,
Phys. Rev. D 78, 074010 (2008).




The twist-3 DiFF G< arises from by the quark-gluon-quark

correlator
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After integrating out kT, one obtains
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The dihadron fragmentation function &< is obtained from
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The function can be expanded in the relative partial waves of
the pion pair system. Up to the p-wave level we obtain

Gz, cos0, M?) = GL(z, M?) + G (2, M}?) cos 0.

For simplicity, we will not consider the cos6-dependent terms
In the expansion of DiFFs

The quark-gluon-quark correlator for dihardon fragmentation
In the spectator model can be written as
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The diagrammatic representation of the correlation function A<
in the spectator model
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Where the vertices =, r» have following forms
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We choose A-cutoffs having the form

Ao p = agpzPor(1 — z)7er,

The on-shell condition of the spectator gives the relation
between k2 and the transverse momentum kr
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Then, we can obtain the final result
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Where the coefficients A and B come from the
decomposition of the integral
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and

AMy.mg)=(k*—(My+my)*) (K> — (M —my)?).

The coefficient C has the form
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The numerical result for G (z, M?) dependent on z and M,, as

follows,
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Theregion 0.2 < z < 0.9 and 0.3GeV < M}, < 1.6GeV.

The fitting parameters results are

as =2.60GeV, B, =-0751,  ~,=—0.193,
ap = 7.07GeV B, = —0.038, vp = —0.085,
fe=1197GeV~',  f, =935, fu =0.63,
=752,  M,=297M,, m=0.0GeVfixed).



The Apr”™ asymmetry of dihadron production in the single
longitudinally polarized SIDIS expressed as
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Following the COMPASS convention, the depolarization factors
are not included in the numerator and denominator.

So we can obtain the expressions of the x-dependent, z-dependent
and Mj,-dependent asymmetry as follows
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The full circles are the COMPASS preliminary data. The dashed curves
denote the contribution from the », #7,, term, the dashed-dotted curves
represent the contribution from the 4G term, and the solid lines display
the sum of two contributions.

Where the kinematical cuts as follow

0003 <z <04, 01<y<0.09,
0.3GeV < M;, < 1.6GeV, Q> 1GeV?,

0.2 <z <0.9,
W = 5GeV.
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Where the kinematical cuts as follow

Vs =45GeV, 0.001 <z <04, 0.0l<y<095 02<z<0.8,
0.3GeV < M, < 1.6GeV,Q? > 1GeV?, W > 5GeV.
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&V’ In this work, we have studied the single longitudinal-spin
asymmetry with a singg modulation of dihadron production
in SIDIS.

® \\e considered the contributions from the coupling of the
twist-3 distributions % and the DIFF Hy*,, , as well as the
coupling of the helicity distribution 1 and the twist-3 DiFF

é-ﬂ

® \We calculated the twist-3 T-odd DiFF < and found that
the contribution to come from the interference of the s and p
waves.

® Using the numerical results of the DiFFs, we estimated the A3;°*
asymmetry and compared it with the COMPASS
measurement.



® |n addition, we also made a prediction 4= at the typical
Kinematics of a future EIC.

® Our study shows that the twist-3 DiFF G< should be
considered in phenomenological analysis in order to provide
a better understanding of the singr asymmetry in dihadron
production in SIDIS.






