
Sum rules for Chiral, Conformal and 
Gravitational anomaly form factors

Dario Melle

University of Salento and INFN

Based on works 2502.03182 and 2504.01904

Missione 4 • Istruzione e RicercaICSC Italian Research Center on High-Performance Computing, Big Data and Quantum Computing

Braga June 26, 2025



Outline

• Some motivation

• Chiral sum rules and the anomaly pole of the <AVV>

• Sum rules in the <ATT>

• Conformal sum rules and the <TJJ> extra pole

• Future Developments





Some motivation

• Weyl semimetals exhibit chiral anomalies through observable effects:
• Chiral magnetic effect
• Anomalous Hall conductivity

• Luttinger’s relation relates thermal gradients to gravitational gradients

• Gravitational anomalies emerge in thermal and energy transport

• Conformal anomalies appear in scale-invariant regimes or surface states 
of Dirac semimetals

• Correlator-based methods allow:
• Systematic derivation of anomaly-induced transport via Kubo 

formulas,
• Unified treatment of electric, thermal, and mixed responses,
• Clear signatures to connect topological band structure to field-

theoretic anomalies.



Schoutens used in this parametrization

AVV diagram
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The Longitudinal part is:
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ATT correlator
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WIs

Quark sector

Gluon sector

TJJ diagram



TJJ trace of the quark sector

These are proportional to the equation of motion



TJJ trace of the gluon sector

All the for factors are proportional to the equation 
of motion



TJJ sum rule
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TJJ and the dilaton pole
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Future developments

• Anomaly role in the pion and proton GFFs

• Clarify the Anomaly interplay in the Ji’s sum rule 
of the proton

• Full calculation of the NLO for the pion and 
proton GFF
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Ji’s Sum rule 

Invariant amplitudes of DVCS 
Related to form factors of 
GFF of the proton
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