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By using the representation of solutions to Schroedinger equations in terms of
wave packet transform given by the representative of this research project and the co-workers, the
representative and the co-workers has studied properties of solutions to Schroedinger equations. More
precisely, we have characterize singularities to Schroedinger equations with time dependent sub-quadratic
potentials and for purturbed harmonic oscillator in terms of information of
initial data.

We have studied existence and completeness of wave operators for Schroedinger equations with time
dependent potentials. We have shown existence and completeness of wave operator for Schroedinger
equations with time dependent shortrange potentials.

Wave packet transform Schroedinger equation Modulation space Wave front set Har
monic oscillator



1. 000000000

20100 60000000000000000000
00000000000000000000000
0000000000000000000000
00000000 ((12)000000000000
00000000000000000000000
000000000000000000000 2012
04000000000000000000000
00000000000000000000000
0ooooooooo

1. 00000000000000000000
00000000 ([11))0

2. 0000 (Modulation space) 0000000
((12])

O0000O00A. Cérdoba and C. Fefferman ([78])
0000000000 OH. G. Feichtinger([01]) O
obooboobobobobobobobobooo
ubobooobooboobooboboooboobog
Dooooo((o2)J000000000N00nD
oooom

ooo

[78] A. Cérdoba and C. Fefferman, Wave pack-
ets and Fourier integral operators, Comm. Partial
Differential Equations 3 (1978), pp. 979-1005.
[01] K. Grochenig,
Frequency Analysis, Birkh&user, 2001.

[11] K. Kato, M. Kobayashi and S. Tto, Re-
mark on wave front sets of solutions to Schrodinger

Foundations of Time-

equation of a free particle and a harmonic oscilla-
tor, SUT J.Math 47 (2011), pp. 175-183.

[12] K. Kato, M. Kobayashi and S. Ito, Repre-
sentation of Schrodinger operator of a free particle
via short time Fourier transform and its applica-
tions, Tohoku Math. J. 64 (2012), pp. 223-231.
2. 00000

(1) OOOOO 0O0D0oOoOoOoooooooooo
O0000oO0oO0oO0oOoOoOoOoOOOOOOOOOOO0

e OO ODODOODODLODOODOD
gboboobobogboboooboooon
obooooooboooboooooboooo
goooooboooooon

e DD ODODOOUDODLDODDODOD
gooboboooo,b0obboooooboo
oooood

e JO00O0ODOODOOODOODOOODOODODOO
dooooooooooooooooood
ooooooooooboobooboboooo
oooooobooooooon

3.00000
(1) 00000000

gbboooooobooooobooooboogooao
gooooogboboboboboooobonod
ggboobobooaobooboobooaog

e JO00O0OOODOOODOODO 20000000
gbobooboobOooooobooboooo
gbooooboooood

e JO000OOODOOODOODO 20000000
oboooooobooooooo

e JODODOODODLDODOODODOO
gooaoo

e JOOOUOODOOODOOOODOOOODOO

(2) 00000000

000000000000000
201300 00000000000000000
0000000000 20000000000000
00000000000000000000000
0000 (00000000)0000000000
00000000000000000000000
000000000000000000mO0n
00000000000000000000000
0oooooooo

201400 00000000000000000
0000000000 000000000000
0000000000000000000000
0080000000 00000D00000000
00000000000000000000000
0 (00000000)0000000000000
00000000000000000000000
000mO00000000000000000
00000000000000000

201500 000000000000000000
00000000000000000000000
000002150000000000000000
00000000000000000000000
0000000000000000000 (000
0o0ooo)o

4. 0000
(1) 0000
0000000000000000

e D UIOOOOOODOOOUOOUOOOO
gdoooobooooouoooooboo
oooo (12).



e« 20000000000000000000
00000000000000000000
00000000000000000 ([3).

e 00002000000000000000
00000000000000000000
00000000000000000000
ooooooooooo ([7).

e 00000000000 DO0O0ODODOO0
0ooo ([8)o

(2) J00D000O000O00O0O0 impact

000000000000 0DbO000 Tataru O O
goooobooobboooooooooooooo
oobooobooobbooo 2000000000
l00b0oobooooooooooooboooobooo
gbooooOoboooobooooooboooog

goboooooooboooobooogon
O000oD0o0o0o00O00oDO0 Wunsch OO O
ooboooboooooobooooobooooono
ooboooboooooboooobbooooooo
gobooooobobbooooooooooogoo
gbooooobooooo

goboooooooooobooobooboooon
ooooobooooobooboobobooooo
OOCordero000D00DO0O0O0O0O0OOOOODOO
goog

(3) 00000

ooooooooooboobooboboooog
ooooooooooooooooooobooo
goboooboooooobooboooobooong
goboooobooooboooboooooboooo
ooooogoo

e JO000DODOOODOOLODOODOODOO
obooooooboooooboboobooooo
oboooboooboooobooobooon
gbobooboooboobooboooooobon
ooo

e JO000DOODOODODO 200000000
obobooboooooboooboooboooDo
oboooooobooooboobooonoo
gbooooooboboboooobooobogn
gooooood

5. 0000000
oooooo(@eo)

[1] K. Kato and Y. Sugiyama : Blow up
of solution to the second sound equa-

tion in one space dimension , Kyushu

J. Math. , 00O, 67:1(2013), 129-142,
https://www.jstage.jst.go.jp/article/
kyushujm/67/1/67_129/_article

[2] K. Kato, M. Kobayashi and S. Ito: Char-
acterization of wave front sets in Fourier-

Lebesgue spaces and its application
Funkcial. Ekvac. , 000, 56:1(2013), 1-17,
https://www.jstage.jst.go.jp/article/
fesi/56/1/56_1/_article.

[3] K. Kato, M. Kobayashi and S. Tto: Esti-
mates on modulation spaces for Schrédinger
evolution operators with quadratic and
sub-quadratic potentials J.
Anal. , OO0, 266:2(2014),
DOI:10.1016/j.jfa.2013.08.017.

Funct.
733753,

[4] Y. Yamamoto, Y.
Kato: Existence and analyticity of so-
lutions to the dirft-diffusion
with critical dissipation , Hiroshima
Math. J. , 00O, 44:3(2014), 275-313
http://projecteuclid.org/euclid.hmj/
1419619748

Sugiyama and K.

equation

[5] K. Kato and S. Ito:
solutions to time dependent Schrédinger
equations with sub-quadratic potential |
SUT J. Math. , OO0, 50:2(2014),
383-398 http://www3.ma.kagu.tus.ac.jp/
sutjmath/pg22.html

Singularities for

[6] Y. Yamamoto, Y. Sugiyama and K. Kato
: Local and global solvability and blow up
for the drift-diffusion equation with the frac-
tional dissipation in the critical space , J.
Differential Equations , 0 O 0O, 258:9(2015),
2983-3010, DOI:10.1016/j.jde.2014.12.033

[7] K. Kato, M. Kobayashi and S. Ito: Wave
front set defined by wave packet transform
and its application , Adv. Stud. Pure Math.
, 000, 64(2015), 417-425

[8] K. Kato, M. Kobayashi and S. Tto:
Remark on characterization of wave
front set by wave packet transform,

http://arxiv.org/abs/1408.1370
ogoooo

(2014)

0O00000(@50)

®20130 50 170000000000000000
00000000000000000000000
00000000000000000000000
@20130 50 310 00000000000000



J00000ooooooooooooooooo
oo0oooooooooooooooooood
@ 20130 120 13 00 Application of wave packet
transformation to time-dependent Schrodinger
equation0 0000000000000 OOO0O
J000d0o0ooooooooooooooooo
ooooooooooooooooooon

@ 20130 120 220 O Estimates on modulation
spaces for Schrodinger evolution operators with
quadratic and sub-quadratic potentialsO 0 O OO
000oo0ooooooooooooooooooo
0o00oo0oooooooooooooooooDooo
ogoooooon

® 20140 10 100 O Wave packet transform
and its application to time dependent Schr dinger
equations0 00000000000 0ODOOODOO
odoopooooooooooooooooooo
oood

® 2014 O 3 O 11 O0OModulation spaces and
Schrodinger equationsDO 000 O OOO0O0OOOO
0o00o0,00000,(000b00o0oo0)0oooo
ooono

@ 2014 0 30 27 000 Wave packet transform
and its application to PDEO Harmonic analysis
for nonlinear problems in UCSB Santa Barbara
0USA)OOOOOOOO

® 20140 100 170000000000000O
O000Part) 0000OPartID 0000000
gooooooooooooooooobobobooa
oooooo

@ 2014 O 7 0O 13 00O Modulation spaces and
Schrédinger equations(d 2nd East Asian Confer-
ence in Harmonic Analysis and Applications, O
goooog,ooboooo,obooooon
(020140 70 260 OOO0ODOOOOOOOOO
ooo0ooooooo 1200000000000
00ooooooooooooooooooogd
(20140 120 10000000000000OO
00000oooooooooooooooooon
000o0ooO0ooooooooooooon
(220140 120 50 00D0O0OOOOOOOOOO
gooboobooboooooooooobood
goooooooooooooooooooooo
ooono

(320150 10 140 00U0DOODOOOOOOOO
o0ooooooooooooooooouoodg
gooooooooooooooon

(320150 30 30 Wave packet transform and its

application to Schrodinger operatorsOO 70 OO
oo0o0oooooOoOoOoOoOOoOoOoOooOoooood
O0o0ooooOouooooooooogoooon
(520150 30 140 O Wave packet transform and
Schrédinger equations with time dependent poten-
tialsO0 Workshop on nonlinear partial differential
equations 0000000000 OOOQCOOOODO
(620150 70 70 O Wave packet transform and
its application to partial differential equations[]
Nonlinear PDE meeting at Yanbian University O
ooooooooooood

(¥ 2015 0 7 O 7 O0Modulation spaces and
Schrédinger equations0 00000000000
goo,0b0boooooooooobooooboon
(8 2015 0 8 O 4 00 Modulation spaces and
Schrodinger equationsd The 10th International
ISAAC congress, 0000000000 OOODO
g, 00o00,00o0o0o0oa0d

2015090 30 0000000000000O0
00o00o00ooooooooooooooood
0000ooooo0ooooooooooogooo
oooooogdd

20 2015 0 10 O 14 O O Modulation spaces and
Schrodinger equationsd Algebraic analysis and re-
lated topics, JO00OOOO (D0OO0O0OOO)O OO
oooooo

) 20160 20 50 OOOOOOOOOOOOO
doooobboooog 2016e00000oon
gooboooooooboooooon

022016 0 30 250 O Wave packet transform and
singularities of solutions to Schr dinger equations[]
O International conference on partial differential
equations 0 000000 O0ODOOOOO0O

6. 00oad

(1)DO00OoOo
00000 (Keiichi Kato)
odoooboobobobobooon
ooogo : 50224499

(2)000000
00000 (Shingo Ito)
gogoooobboood
oooogno : 40548145

00000 (Masaharu Kobayashi)
gooobbbbooooobobobog
ooogo : 30516480



