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Magnetic fields everywhere



Magnetic fields are 
found at all scales
● Cosmic scale 

● Astophysical scale

● Human scale

● Atomic and subatomic scale



Bridges 
HEP-SS
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Graphene and Dirac-Weyl materials
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Dirac-Weyl 
semimetals
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Factorization of the Dirac Hamiltonian



SUSY-QM
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Dirac Equation in 
External Fields

● Am.J.Phys. 78 (2010) 700-707

● Phys.Rev.D 82 (2010) 016004 

● 2018 Mater. Res. Express 5 065607

● Phys.Scripta 97 (2022) 9, 095203,
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General considerations
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Analytical solution
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Final Remarks



Conclusions

● Dirac Meterials in a non-uniform static parallel 
electric and magnetic field configuration

● Pöschl-Teller like potentials
● Zero mode analytically found
● Non-vanishing current density along y-axis
● PHE with 90͒ angle
● Driven by chiral symmetry
● Connection with JR model 



Open questions

● Can the field configuration be achieved in 
experiments?

● Excited states?
● Other field configurations?
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