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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.
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ATT correlator
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ATT sum rule
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T)) diagram
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T)) trace of the quark sector
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T)) trace of the gluon sector
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T)) sum rule
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T)) 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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Brookhaven
National Laboratory The Electron-lon Collider (EIC) at Brookhaven National

Laboratory is designed to have a highly flexible energy range,
with the capability to collide electrons with protons and

nuclei at center-of-mass energies ranging from Invariant amplitUdeS Of DVCS
approximately 20 GeV to 140 GeV ( e-p and e-lons) Related tO form factors Of
GFF of the proton
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A machine that will unlock th&;gecrets of the strongest force in Nature
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