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Nucleon Axial coupling → related with beta decay and Urca process

Motivation:  

Extreme magnetic fields in magnetars
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Outline

● Introduction to finite energy sum rules (FESR)

● Nucleon – Axial-current – Nucleon correlator

● Isolating the axial component

● Double FESR

● Nucleon – Nucleon correlator

● Results

● Summary and outlook
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Two current correlator 

Fourier transformation

The spectral function

Spectral function

Hadronic resonances
Resonances 
overlapping

→ Hadronic continuum threshold
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Two current correlator 

Fourier transformation

The spectral function

Spectral function

Hadronic resonances
Resonances 
overlapping

→ Hadronic continuum threshold

is considered as deconfinement order parameter
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FESR Quark-hadron duality

Cauchy’s theorem

Wilson coefficients

Operator Product Expansion (OPE)

condensates MS subtraction scale
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●  New condensates

●  New form factor structures → more FESR

FESR at finite magnetic fields and baryon density

Lorentz structures includes combination with 

Fermion propagators
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Nucleon-Axial-nucleon correlator  → Hadronic sector 

Current-nucleon coupling

Nucleon field

Axial current

Nucleon interpolating function
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Nucleon-Axial-nucleon correlator  → QCD sector 

Axial current

Nucleon interpolating function
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Isolating the axial component
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Double FESR

(vacuum)
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Magnetic field and baryon density

Leading order, neglecting corrections 
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Nucleon-nucleon correlator
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For neutrons:

Nucleon-Nucleon correlator  - Selected in-medium FESR equations
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Nucleon-Nucleon correlator - Inputs 

Mixed approximation

FESR pion channel

FESR

Mixed

Mixed

MixedDensity only
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Results: hadronic thresholds
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Results: nucleon axial-vector coupling
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● reproduce gA in nuclear matter

● No significant effect of the magnetic field at nuclear density

● gA increases with magnetic field at higher values of baryon density

Summary

● Excluded condensates and correlators→ full description

● Higher values of baryon density and magnetic field

● Verify with other approaches (none yet)

● Heavy-ion collisions scenario

Outlook
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GRAZIE!GRAZIE!
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