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First part

Extraction of beam-spin asymmetries from the hard exclusive 7™ channel off protons
in a wide range of kinematics

S. Diehl et al. (CLAS Collaboration) Phys. Rev. Lett. 125, 182001 (2020)
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Second part

A multidimensional study of 1" BSA in the GPD regime with CLAS12
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Hard Exclusive 1r* Electroproduction

[ colinear factorization theorem}
— T

GPD based description TDA based description
large Q% and s large Q% and s
small t channel contribution small u channel contribution

meson in forward region meson in backward region
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Hard Exclusive mr* Electroproduction and BSA

Cross section (longitudinally pol. beam and unpol. target):
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Theoretical Interpretation in the GPD Regime

ep —>enrw’

t/ Q% << 1: GPD based description

Goldstein, Hernandez, Liuti
Phys. Rev. D 84, 034007 (2011)

Goloskokov, Kroll

Eur. Phys. J. A. 47: 112 (2011)

Op = / dzHrp(x,€&,t = 0)

62 = /dngi(q:,g,t = 0)

quark pol.
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4 chiral even GPDs
4 chiral odd GPDs

B = / deEY(z,€,t = 0)

KT = / dzEf(z,&,t = 0)

H; is related to
the protons
tensor charge

E; is related to
the protons
anomalous tensor
magnetic moment
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Theoretical Interpretation

Asinqb _ \/26(1 — 6) orrT’
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o, 1. Product of chiral-odd and chiral-even GPDs
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=>» m*: Chiral odd GPDs are significantly amplified by the pion pole term in o+

=>» Polarized 11" observables show an increased sensitivity to chiral-odd GPDs

-)fT ~F,-F4~0 for m = Strong sensitivity to the poorly known GPD H;
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The CLAS Detector at JLAB

CEBAF
Large
Acceptance
Spectrometer

DC: Drift Chamber
CC: Cerenkov Counter
SC: Seintillation Counter
EC: Electromagnetic Calorimeter

e data recorded in 2003

* 5.5 GeV longitudinally
polarized electron beam

 unpolarized hydrogen target

« Electron ID based on electromagnetic
calorimeter and Cherenkov counters

11 ID from a TOF based maximum
likelyhood particle selection
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Hard Exclusive r* Electroproduction with CLAS

ep —> enrw
forward backward
-t <1.5 GeV? cos(6) >0 -u<2.0GeV? cos(8)<0
= 12000} A 2% n ’ﬁ
Tg) i /\ _ Te) 8002 yvd/ﬂ*g\\ "‘d;
35 10000] / \ LB 700 \ H
$2 8000] | Qoo y \ )mm :
- [ \ - 500" ! ,!
6000r ] 400 \\ fd
4000/ / \\ 3000 / \Mw/
i j’ \ . 200"
2000} / N 1 1o0F J X
O:‘ B A e I R 03""“‘”W N M

08 09 o 4UUYT 08 085 06 095 1 105 14
I\/IMiSS(eTﬁX) [GeV] Myiss(€T*X) [GeV]

Stefan Diehl, JLU + UCONN DIS 2021 04/14/2021



" 8

Kinematics accessible with CLAS (E,_,,, = 5.5 GeV)
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Beam Spin Asymmetry in Forward and Backward Direction
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-t Dependence of Azi;}(m
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Q2 and Xg Dependence of Asm(m
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" A
Comparison to the Prediction of the GK Model
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A Multidimensional Study in the GPD Regime with CLAS12

Overview

Beamline
|

4 A

= Data recorded with CLAS12 during fall of 2018

> 10.6 GeV electron beam =>» 86.3 % average polarization =¥ liquid H, target

= Analysed data ~ 15 % of the approved RG-A beam time

. /

Stefan Diehl, JLU + UCONN DIS 2021 04/14/2021



Multidimensional Binning
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Advantages of CLAS12 vs CLAS

* Increased range in Q% and xg

« Significantly higher statistics
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Results and Comparison to the GK Model
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Summary

. Azi;}(m moment from the hard exclusive " channel has been
extracted for the first time over a large range of kinematics with CLAS.

* The results show a clear sign change from forward to backward angles,
which may indicate a transition from the GPD to the TDA regime.

A high precision study of the BSA in the GPD regime has been
performed with CLAS12.

=» The results will help to further constrain the poorly known GPD H;
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