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Influence of magnetic field
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Influence of magnetic field
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The modification of Coulomb potential

Coulomb potential is modified due to the enchancement of the vacuum polarization at
one loop:
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Polarization operator:
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@ One-loop calculation

o Lowest Landau Level
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Numerical evaluation

Coulomb
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Two—step integration:

© Integration over k1 : GNU Scientific Library (GSL)

© Integration over k|: Fast Fourier Transformation (FFTW)
The absolute error for any (p, z) is < 1075(m - ¢).
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Potential for (0, z
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Potential for (p,0)

e
B ; _ s e3B
D (p,0) = . 32 wherelozwlﬁlnq/m
p

> o
3B p )
0
2L
&
b4
g 4
=
)
-
K S
| I
1 ) - - Coulomb
I
1 /) —  Numerical, B=1.0-10"B,
1
| . N -~ Analytical, B=1.0-10"B, ||
I 1 5
il —  Numerical, B=1.0-10"B,
1 1 -
il o - - Analytical, B=1.0-10"B,
il
—10 L L n
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

lp-m]
field June 30, 2017 6 /11

Spatial structure of the pointlike charge potential in a superstrong magn

S.1. Godunov



Potential structure for B = 10*By
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Analytics:

o Small distances: Yukawa screening
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Potential structure: B = 10*By vs B = 10° By
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Internal structure for B = 10°B,
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Possible applications

o Extreme magpnetic fields in nature, e.g. for
magnetars B ~ 10'% G

2
Megr

3
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o Condensed matter physics: B =

@ Critical nucleus charge in a superstrong magnetic field
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Conclusions

o Superstrong magnetic field B > m?/e® modifies the Coulomb potential (it becomes
screened)

@ We numerically calculated the modified potential in all space with high precision

@ The simulations showed a new feature: at mid-range distances 1/vVe3B <z S 1/m
equipotential lines are eye—shaped or spindle—like

@ Such a feature may be important for some problems, e.g. with spatially distributed
charges (a direction for further study)
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