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Recap on chiral anomaly in QCD:

• Lagrangian invariant under global chiral rotation

• Axial-vector current:

• But measure of the path integral is not invariant, which breaks the conservation of the axial current

K. Fujikawa, PRL 1979
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Anomaly equation:

A fundamental property of axial-vector current is the anomaly equation

slyfox.com.ua
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Calculation in off-forward kinematics                            :

Triangle diagram is dominated by infra-red pole

Anomaly equation:

A perturbative solution to anomaly equation:

A fundamental property of axial-vector current is the anomaly equation
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arXiv: 2210.13419 (2022)
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Imprint of Anomalies in QCD Compton scattering 

Kinematics:

Calculation of imaginary part of anti-symmetric/symmetric               of Compton amplitude

with non-zero
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Antisymmetric part of Compton amplitude
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Antisymmetric part of Compton amplitude
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The QCD factorization theorem: Collins, Freund; Ji, Osborne (1998)

Twist-2 GPDs 
to all orders
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Antisymmetric part of Compton amplitude
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Antisymmetric part of Compton amplitude
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Recap on trace anomaly in QCD:

Trace anomaly

• A quantum anomaly in the trace of its energy momentum tensor (conformal anomaly)      
breaks conformal invariance

Trace anomaly:

: Energy Momentum Tensor (EMT)
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Symmetric part of Compton amplitude
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Summary & outlook

• Revisited QCD factorization for Compton scattering: Crucial topic for ongoing &
future experiments including at EIC

Unnoticed in literature, possible violation of factorization

• Importance to understand off-forward poles originating from chiral & trace anomalies 

Profound physical implications of these poles
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Collins, Freund; Ji, Osborne (1998)

Twist-2 GPDs to all orders

The QCD factorization theorem:

Antisymmetric part of Compton amplitude
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Example: Antisymmetric part of Compton amplitude

Collins, Freund; Ji, Osborne (1998)

Twist-2 GPDs to all orders

The QCD factorization theorem:

Antisymmetric case:

Symmetric case:

Imprint of Anomalies in QCD Compton scattering 
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Symmetric part of Compton amplitude

Imprint of Anomalies in QCD Compton scattering 

Polynomiality:
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