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Can we disentangle the Twist-3 GPDs from data?
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Photon/Proton Structure Functions and Phase
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GPD Phase Helicity Composition

Spin /’/——_:/\\ &

( \ i -
Orbit  For +2H3r €

~ ~N—_—— - -
T Spin 7! e2t9 -
Orbit Har
E Hyr + 5 Hyr 1 ‘ - ‘

22



scale due to the
radiation.

Bethe-Heitler
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DVCS/BH Interference
|T|2 = |TBH + TWDVCS'2 == |T1BH|2 + |TDVCS|2 + 7.

Additional Observables
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Rosenbluth-like Separation

Angular Momentum
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Rosenbluth-like Separation
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Preliminary
Angular Momentum
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Twist-3 Coefficients (Preliminary)
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Twist-3 Coefficients (Preliminary)

d* gy [nb/GeV?]

0.0010 £

o.oooaf—

o.oooe? o Ay™M
0.0004f- e By,M
0.0002 e Cyy™

: 150 200 250 T
~0.0002 |

-0.0004 +



d* UBH/DVCS[nb/GeV4]

0.010

0.005

~0.005
~0.010 |

~0.015

-0.020

Twist-3 Coefficients (Preliminary)




Twist-3 Coefficients (Preliminary

OAM Coefficient

o ogH/DVCSINb/GeV*]
0.0010 |
0.0008 | s .Bijig
0.0006 | s By
0.0004 £ * B
o.ooozf * B

50 1 150 200 300 350
-0.0002

T

-0.0004



Twist-3 Coefficients (Preliminary)
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DVCS from Spin-1 Deuteron

Angular momentum sum rule for a spin-’2 nucleon.

1
Ty = / dez [Hq(a:,0,0) + By (z,0, 0)]

Using the Spin-1 Energy Momentum Tensor, a similar formula has been developed
for the Spin-1 deuteron

Can we identify the observable for the Spin-1 Angular Momentum from DVCS
off a spin-1 Deuteron formalism?

S. Taneja, K. Kathuria, S Liuti, and G.R. Goldstein arXiv:1101.0581 37
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DVCS from Spin-1 Deuteron
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S. Taneja, K. Kathuria, S Liuti, and G.R. Goldstein PRD86(2012)
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Summary

Complete covariant description of DVCS cross section and its
background process

Helicity Composition of Twist-3 combinations of GPDs
Calculations of Polarized and Unpolarized Cross Sections (prelim)

Calculation of Twist-3 Coefficients
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Future Work

Formalism of TCS is being developed for possible additional Compton
Form Factors

DVCS off Spin-1 deuteron, verify sum rules, understand 2 D-terms
Spin Asymmetry Calculations

Twist-3 Calculation of Cross Section

Thank you!
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How to define OAM?

Jaffe Manohar




How to define OAM?

Ji Jaffe Manohar
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Lorce, Pasquini arXiv:1106.0139
How do we describe the orbital angular momentum of the partons?

q

L=7xp LY = —(kr x br )

Classically Partonic

z

Relative average transverse
bT position from the center of
momentum of the system

k Relative average transverse
T momentum

2, 12 T [yt
lg - dxd de bT (bT X kT) p[’y ](bT,kT,ZII)

k2 )
q _— __ 2 Observable?
lz /dmd kTM 44



https://arxiv.org/abs/1106.0139

A glimpse at the gluons

Jaffe, Manohar Phys. Lett. B223 (1989)
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Gluon GPD Observables
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PDFs
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(Q2) Observables

2
Py (1+£)2
Fyu.L = rprye |2 - Hzr T — &1 + &7 — Enp
+(1—_4§i —ggT—géT —}—é—ié E)Re (H7T H)T)( —E)T)

+ (14 &)Sm (}'\(’ZT - ﬁzT) (EéT - g:l]")

The 0( ) observables are constructed from Twist-3 GPDs. This is
because the DVCS process cannot access the Twist-4 sector of the
hadronic tensor.

B.K,, S.L., et. al. arXiv:1903.05742 48



https://arxiv.org/abs/1903.05742

DDVCS

Twist - 2 g Isolate OAM directly through a
Twist - 3 singular process?
Twist - 4

Developed formalism through
GPDs to isolate OAM.
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you off of the ridge, &
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