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differential operators; beyond Dirac and Maxwell

Umeda, Tomio

3,400,000
Dirac Maxwel
Dirac Maxwel Dirac
Dirac Maxwell
Dirac
Dirac
Dirac Maxwel

We consider a new class of first order systems of partial differential
equations, which covers both Dirac and Maxwell equations. Since Dirac equations and Maxwell
equations are of different types, one usually needs to treat these two in separate manners. In this
project, we introduce a new technique which enables us to deal with the new class of first order
systems in a unified manner. In particular, we were successful to handle Dirac and Maxwell equations

at the same time. More precisely, we established the limiting absorption principles, proved the
Hoelder continuity of spectral density, and derived the so-called smoothing estimate (global space
time estimates in my language). The finiteness of the eigenvalues in the spectral gap of the

perturbed Dirac operator is also studied under suitable decay assumptions on the potential
perturbation.



1966

C.H. Wilcox “Wave operators and asymptotic solutions of wave

propagation problems of classical physics, Arch. Rat. Mech. Anal. 22 (1966), 37-78” Maxwell

K

Mochizuki 1969 J.R. Schulenberger & C.H. Wilcox 1972 1978 K. Yajima 1974 M. Murata 1979 H.
Tamura 1981 R. Weder 1984 1985 Maxwell

Dirac
Dirac
Dirac Maxwell
Maxwell
1977
Dirac
Plancherel

Devinatz

Maxwell
N. Filonov & F. Klopp 2005

1990
Dirac
O. Yamada 1972

Maxwell
Dirac

R.S. Strichartz
Shroedinger

Strichartz

Ben-Artzi
Maxwell
Cauchy-Schwarz

Ben-Artzi
1980



Dirac
Dirac
Maxwell



M. Ben-Artzi, T. Umeda 33

Spectral theory of first-order systems: From crystals to Dirac operators 2021

Reviews in Mathematical Physics 2150014(1-52)
DOI

10.1142/50129055X21500148

Tomio Umeda

Space-time decay estimates for strongly propagative systems: From Maxwell to Dirac

Workshop *Spectral analysis and quantum theory®

2018

Tomio Umeda

Space-time decay estimates for strongly propagative systems: From Maxwell to Dirac

Chile-Japan workshop on mathematical physics and partial differential equations

2018

Coarea formula and spectral densities

25

2019




(Yamagishi Hiroyuki)

(10448053) (52605)

Himeji Conference of Partial Differential Equations 2023

2023

2023




