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Analysis of scattering to wave propagation problems in magnetic fields
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In this project we are concerned with various wave propagetion phenomena of
Schr*odinger and Klein-Gordon evolution equations. The central object is in the smoothing and
Strichartz estimates for magnetic Klein-Gordon equations in exterior domain. Results are obtained
sccessfully and are applied to analyze some scattering problems. Note that our Strichartz estimates,

in three or more dimensional cases, require energy loss which seems unnecessarily high. There may

remain a room we sholud make clear.
As for the 1 dimensional Shr'odinger operators, the inverse problem to determine the potential from
scattering matrix is studied on several infinite graphs containing loop, which partly make progress
our formar results for star-shaped infinite graphs. Main parts of our new results are restricted to
the uniqueness and stability of solutions.



Strichatze

marchenko-Mochizuki-trooshin

i)
ii)

Strichartz
iii) Schr’odinger
i) Schr’odinger Kleing-Gordon
L pL™q Strichartz
Fourier
Schr’odinger
ii)
Schr’odinger
Yajima, Yafaev, Jensen Adati-Kawamoto
Schr’odinger
Reissig, Todorova-Yordanov, Hirosawa
i) L pLq

iii)

Agranovich-Marchenko, Boman-Kurasov, Damiel

Marchenko-Mochizuki--Trooshin)

CRC Press, Taylor & Francis Group [1]

[4]

very short-range potential

oscillating long-range potential, exploding potential



[4]

oscillating long-range Ux|™2

[1], [3] Klein-Gordon Strichartz
Schr’odinger
Klein-Gordon

Fourier
[3] matrix form
component [1] [3]
Stricharts Strichartz

energy loss

[5]

1
[2], [6]. [7] sun-type,
Lasso-shaped Schr’odinger
star-shaped

[1]1 , Smoothing and Strichartz estimates for perturbed magnetic
Klein- Gordon equatlons in exterior domain and some applications, New Tools for
Nonlinear PDE and Applications, Birkh” auser, . 263-280 (to appear)

[2] , | , On conditional stability of inverse scattering problem on
lasso-shaped graph, Proc. 11 ISAAC Congress 2017, , (to appear)

[31 , Smoothing properties and scatterlng for magnetic
Schr” odlnger and Klein-Gordon equations in exterior domain with time dependent
perturbations, Publ. Res. Inst. Math. Sci. 57, 371-393, 2017.

[4] , Growth estimates of generalized eigenfunctions and principle of limiting
absorption, , , , No 2045 (2017),
85-99.

[5]

[6]

[7]

, Uniform resolvent estimates for stationary dissipative wave
equatlons in an exterlor domain and their application to the principle of limiting
amplitude, New Trends in Analysis and Interdisciplinary Applications, Springer
International Publishing AG, , 521-527 2017.

, 1. , On inverse scattering on sun-type graph, New Trends in Analysis
and Interdisciplinary Applications, Springer International Publishing AG,
, 319-324 2017.

, 1. , On stability of inverse scattering problem on lasso-shaped
graph, International Scientific-Practical Conference Part 1, Ufa, , 60-62,
2017.
12
s , 2018.11.24,
KMM ,
Klein-Gordon Sthichartz , ,
2018.10.20,
Growth estimates of generalized elgenfunctlons to the Schr” odinger equations and
the principle of limiting absorptions -the case of exploding potentials-,
2018.9.15,
An |ntr0duct|0n to the scattering theory -a statlonary approach-, Hyperbolic PDEs
and Related Topics, 2018.1.27, ,
Strichartz , ,
2017.11.25, KMM ,
Smoothing and Strichartz estimates in exterior domain, Recent Topics on PDEs,



11.

12.

[1]

o

@

2017.11.17, ,
Smoothing properties and scattering for magnetic Klein-Gordon equations in exterior
domain with time dependent perturbations, 11™ ISAAC Congress, 2017.8.17, (Linnaeus
Univ. V' axj” o, Sweden)

, b, 1, ’

2017.13,14, ,
, , 2017.3.15, ;
. Growth estimates of generalized eigenfunctions and principle of limiting absorptions,
Spectral and Scattering Theory and Related Topics, 2016.12.26, ,
, , 2016.11.26,
Growth estimates of generalized eigenfunctions and principle of limiting absorptions,
Recent Topics on Dispersive Equations, 2016.8.30, s
1

, Spectral and Scattering Theory for Second-Order Partial Differential
Operators, Monographs and Research Notes in Mathematics, CRC Press, Taylor & Francis
Group, Boca Raton-London-New York, 2017, 231pp.






