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The naive parton model
cannot explain the spin of
the proton.

Proton Spin Crisis!

Partonic Orbital Momentum

Gluon contribution is
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Lorce, Pasquini arxiv:1106.0139
How do we describe the orbital angular momentum of the partons?
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Sum Rules for OAM

No framework yet for GTMD observables
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Abha’s talk on Friday
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Can we disentangle the Twist-3 GPDs from data?
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S. Ahmad, G. R. Goldstein, S. Liuti, Phys. Rev. D79, 054014 (2009).

Photon/Proton Helicity Amplitudes
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Jakob, Wick Annals Phys 7, 404 (1959)
Photon/Proton Structure Functions and Phase

Definition of a Helicity Amplitude ‘ fi\x’/" A% (97 qb) — e~ (A —A-AL+A)S E\AX’* A% (9)
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Helicity Decomposition of DVCS Observables
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Twist-2 Observables

Four =4[ - &) ((HE+1RP) + 2r (12 +€ 1 EF) -

2A[2

2E*

Fro =220~ €) | HH | +4¢ 2 €8]+

2M?

FSin(O—Os) - \-"(t()_
Ur.Tr o PAY

— Sm (ﬁ _ 1—5?5) Re€ +£Sm (H - 1—5{—5)}1(?]

1

262
_52

Re (H —§—u-f')\smf— -’ha(H—

Re (HE i ﬁé) ]

~afte (H5+ ﬁg)]

I—E%gff)%mg

15



GPD Phase Helicity Composition
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Twist-3 Observables
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R. L. Jaffe [hep-ph/9602236]
Good / Bad Components Definition
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Spin-
Orbit

| P 2
3 ¢ A

21



Twist-4 Observables
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The Twist-4 observables are constructed from Twist-3 GPDs. This is because
the DVCS process cannot access the Twist-4 sector of the hadronic tensor.
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DVCS/BH Interference
|T|2 = |TBH + TWDVCS'2 == |T1BH|2 + |TDVCS|2 + 7.

Additional Observables
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TCS

DVCS
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DDVCS

Twist - 2 Isolate OAM directly through a
Twist - 3 singular process?
Twist - 4
Developed formalism through
GPDs to isolate OAM.
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Summary

We see that DVCS alone cannot isolate the Twist-3 GPD connected to
OAM.

More observables through DVCS/BH Interference

Can isolate Twist-3 GPDs of the vector and axial vector sector through
observables of DVCS combined with TCS.

DDVCS, processes to isolate GTMDs, so much more work to do ...
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Backup Slides



GPCFs

GPCF /| GTMD / GPDs
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Operator Twist vs. Kinematical Twist

Twist-2 Twist-3 Twist-(n+2)
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