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Interface Vanishing of Non-stationary Maxwell Equation



1. Introduction

Non-stationary Maxwell equation E: electric field, B: magnetic field, J : current density, p : electric charge
divergence
rotation

Definition region with interface )

smooth non-compact hyper-surface without boundary

Assumption discontinuity of permeability, electric conductivity = interface of J, p

(magnetoencephalography)

conclusion interface vanishing of some components of B, E




Theorem 1 region with interface

Sobolev space

in the sense of distributions

in the sense of distributions outer normal unit on S. 2021

H2 singularities of the above components of electric magnetic fields pass through the interface with light velocity

Remark

Interface vanishing does not occur to all components



Corollary

Theorem 2

region with interface

outer unit normal on
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layer potential, 3-D vector analysis, differential forms

p-forms with Hqg coefficients on

region with interface
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1. Maxwell equatior———=  2-form equation on the Minkowski space
strategy 2. |Interface vanishing of 2-form on Euclidean space
3. Interface vanishing on Minkowski metric

obstruction 1. Normal and tangential components of 2-forms are not defined
2. Traces on interface are beyond functions for

Theorem 3 region with interface outer unit normal on

Related references 1. T. Suzuki, Mean Field Theories and Dual Variation, 2nd edition, Mathematical
Structures of the Mesoscopic Model, Atlantis Press, Paris, 2015.
2. WRE, BOEEF AP, I HAR, 2015.
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2. Preliminaries open set

1-forms m—

p-forms e

Hodge operator

co-derivative

Laplacian



Lipschitz domain trace operator

E— dense write

outer unit normal vector

vector area element

Lemma 1 —

write

Lemma 2 Gauss

Stokes



Lemma 3 Lemma 4

1.
proof 2-form
2.
region with interface outer unit normal on
Stokes
Notation £ 0- form
identify 1-form <«— vector field

dense



i: fix

Lemma b
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Notation

Proof show;

Lemma 4




Proof of Theorem 3

Proof of Theorem 1

Lemma b

Gauss

Maxwell equation

Minkowski space

1-forms



