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WFIEEE R OBFE (F30) : We give the range of the spectrum of the Schrédinger operators with
random delta magnetic fields of the Anderson type, or of the Poisson type, and estimate the
degeneracy of the Landau levels. We prove the Lifshitz tail for the Anderson case. We also
study the Schrodinger operators with delta magnetic fields on the Poincaré upper half
plane, and estimate the number of eigenvalues in Landau gaps for finite delta fields, and
the degeneracy of the Landau levels for the lattice case.

AR ERA
(EHHAL : 1)
[ERESEE MEESET & &t
200 8HE 1, 100, 000 330, 000 1, 430, 000
200 9FHE 900, 000 270, 000 1, 170, 000
201 0 900, 000 270, 000 1, 170, 000
FHE
FHE
&t 2, 900, 000 870, 000 3,770, 000
WHIEo e - (EM SRR
FHFEL DR - HH - B KA

F—U— N TR BERURT. BRSO R, S

1. WHEBAR YWD 5 %, Flo. 6 BEGEIEEWEY A AHTNA

6 BRI A SV 2 LT 4 v —EfAFEIT
1959 4E|C Aharonov & Bohm (21 V) Z£E X
M. ToNT 7« R— LIRS L S I IEN T
Wb, [F—U0FEE] ZRTiE S O R
X7 NT )7 « R— LR E BT, R
LISk < OBEFE - WFLEE I X DO %t
GllhoTE, ZORIF, 6§ BN —>
72T OGA IR 2 AW C— R E A B
B HRELIRNE 2 BAREYICE X PR 28, 6 W
LR O BE T BRI 20 G T R

7=kt 2000 FICEIAES, 2002 I Exner-
Stovicek-Vytras (ZHFZE S, WFZEARFRE A
Bt 2005 £ L2006 4 (BAF & o 3[E
fF5E) ITREREZH TV,

—Ji. TR L RT VvV, LS
EICRMED o DWE « Rl % & E R,
S RV (TEALT 7 A) D
ETINNEINTEY, FFAEOBGLE L TY 7
VO e TANRT U E = VRIERE B
TW5, ZHIME BRI N & E< B



boTWb, BRI X ADEEITH WL
ODDFERBN SN TV, HEI R ERY
IRIZB T A RIZBLNATEY . +71
MREINTND EIEEVEEVRTH - T,

2. WFFEDOHW

i T 6 UGS (BEHR N i b OB
ERICOBERT B L DR BWFEET D
R FEIC 6 MRBEGOALEN T X LIRGE
ZCBITA, it b2 0 o T—1EfHE
DAY "y, BIOZFOIREEFEIZONT
DWFFEAIT S, FFIT, LT OFEIZ OV TO
BF9E % B AIIZAT 9,

(1) ZUH A6 BGIZERBY % M2 1=
Val T 4 U —1ERFEOART MO
EEFHRD,

(2) FMERFED T X N OLEEIZS
WD,

(3) FMERBICRT BV 7Y - TA L
ZREHT %,

(4) FMERFICHT DT X — Y VRifEx
AR5,

(5) AT I VAR ED 6 I xtIET
Ly albT 4 Y H—AERAFZBIZONTHEZE
179,

3. WOk

(1) A7 PN TIL, Kirsch-
Martinelli (ZJ % Admissible potential @
FEWEEEDOMDRT vy VEROIERHE
DI LT, T FLEMBOANT b
ERET HIE) #EAT 5,

(2) FUFOENOZEEZTDHITIE,
& A B D BARKTE 2 AT, Fhun
TINEIDEHETDH, £7. EHEMEKE
Weierstrass M OZAHMERFEFECTHKL, D
1 COKEDOFMEZ ., Levin OFEEAEGH
(DL A~DYEIR) % AW TITo,

(3) V7vwY « A ML, EEHBSN 2
WIS (6 WD BDOBFE) 12O\ TEZ
Do IREEBED LMD OFEIC W TIE, 6
W3 Zxt 4 5 Hardy BARZEXHWTIT S,
(4) FUHE LB TOT o F— VJRED
HEmIZB T 2WEORNTH D Tl N T A
— X KT D EFEOIEHFTAM] 2R 5
WX, BRI 6 BGE — o7 AT
TG EICX Y v THOEAED § im0
RSkt L CHFRICEN S FELIAER E 2D
55, § WHERTA OB TS & X,
REROFEIR T X L6 BRI LS
HMEVGRT S,

(5) AT 7 VIR EOERES: D&
ba—27 Uy FEROEE & EE LR
YERZENTFIE L., T OREEIAZHBEAGRIT 6 1
BT ET DHEAEITHIIER Y LD, 6 W
DB T AZHBIRICBIN D TEH R OB R &
DR L 72> THND N, TNEMITT 5

IRV T U TEENDOF vy THOE

AHEEIIFHMECTE %, ST, ¥ UL
OEARBRHEL2—7 Y v R ERIOEE & TF

UL & HFOEMM %2R ERIRs TR &

. ZDEF TOWRLFEB 271§ 5 Z &1
kSR IHEN DL EELZTD,

4. WFIERE

(1) =—=27 Vv RPHE ETOT & 56
BEFOva LT 4 VT —ERFED AR
MZDOWNWTC, £, KTV RO T v Z L
PEEFOLEEIIE, D720 —fRRMED T
TANRT MRS O S LA EOED 724
MEBAMORLS T2 ENRENTZ, ZiE
LR - 5 K PR DR T Y AL
VED e AR T = RT VX VDRERND
S ND TS ARRERTH D, T —
VNI OWT | B GE OfEE L
TILK BARRERI G N, FrZ, §
DEDEPA (0, 1) BAX A &L 0 BEIZHRWE X
M E 256, ol T EEBEN A T L
XTOHFOT o H LN LT IR L
BEOBAME 2D 2R UIRERIT. S
TSR A OBRSE L L THEATRELOT
5,

(2) FUVEDENDOEZEEIZHOWTIE, A
B2 5B ORE RO A RIEENE BT,
7272, WG OGS 72 B I3 i D 258
EREBICEDZENHLL, ZEREDEEE
DT ENHRE oI, ZDRITOWTIES
BOXMPEHD EES 25,

(3) V7o« TANMIZDOWNT Y, B
W35 NN A ITIE N 72 0 — R 2R E D
TIZFFH 24572, L2sL, Hardy RUARZA0X
ETRHMEAH < EEE S D Tyt 7o A%
ERDIIIES LR DMENLELE Ebs,
(4) T X =Y VRTEIZOW T, BEEO
ERIL o Tz, 7272, James Borg 12 L5
O BIREIG T3t 3 B IR HEE JE O RS FE 4y R
(B D S GO Y ToRERE % AW T
WHEEE DT 77 AEWAERT) ITITFEET
REENHY, ABZORITHONWTIELL fi#
WrEiTo THE -0,

(5) AT A VAR EDERFZED AT b
MZOWTIHBIEE TIINR OEREN S
ST, ET. SBENEREOREDT X
U HENL D F ¥ T O E A EE O RN 23 15
DAL, 8 BEGKET (BEBREOIER TARZE 22
HEHUEES) LICh DA DT X UMM O%
HEZOWTYH, 2—27 U v REROHAED
HARRILEZR 1G5 Z L k-, BHIED L Z
AL BEFIZEd 2 FEOEERAHIR 25 L T
DM, ZAVUFEMNR e dIR & B b=,
ZDORIZONWTAKBEVFELLIFREEZIT D
TETH D,

5. FraRFEimLE



(WFFEREA . IHIE5 R M ORI IE# 12
ES )

UdEssam ) (B 7148)

(DTakuya Mine;

Self-adjoint extensions of Schroédinger
operators with 6 -magnetic fields on
Riemannian manifolds, Acta Polytechnica
Vol. 50, No. 5, #Fifi, 2010, 62--72.

@Takuya Mine and Yuji Nomura;

The spectrum of Schrodinger operators
with periodic Aharonov-Bohm magnetic
fields, RIMS kokyuroku Bessatsu B16, &
#iAT, 2010, 135--140.

@nE H, £ #ik, HH H—;

Spectral  properties of  Schrédinger
operators with singular magnetic fields
supported by a circle in R*3,
BT FEIT RS0 8k 1696

AT RV - BEELERGR & 2 D JE,

At 2010, 79--93.

@ Akira Iwatsuka, Takuya Mine, and
Shin-ichi Shimada;

Norm resolvent convergence to
Schrodinger operators with infinitesimally
thin toroidal magnetic fields, Spectral and
Scattering Theory for Quantum Magnetic
Systems, P. Briet, F. Germinet and G.
Raikov (Ed.), Contemporary Mathematics
500, AMS, #Hif, 2009, 139-151.

(®Takuya Mine and Yuji Nomura;

The spectrum of Schrodinger operators
with random ¢ magnetic fields, Annales
de 1'Institut Fourier 59, No. 2, &t A,
2009, 659--689.

®Takuya Mine and Yuji Nomura;

Schrédinger Operators with Random §
Magnetic Fields, MATHEMATICAL
RESULTS IN QUANTUM MECHANICS,
Proceedings of the QMath10 Conference
(edited by Ingrid Beltita, Gheorghe Nenciu
and Radu Purice), World Scientific, && 4,
2008, 203--217.

@EFF thE], & R
Schrédinger operators with random o
magnetic fields, % fi# AT 4 58 I i ¢ &%
1607 A~7 bov - BELEG & T O, &
FefE, 2008, 1--8.

(Rl GH1 o)
(DTakuya Mine (Yuji Nomura & @3RI

%%), The spectrum of the Aharonov-Bohm
Hamiltonian on the hyperbolic plane,
Spectral and Scattering Theory and
Related Topics, 2011 42 A 17 H, AR
BT AR IERT CROl i e i X)),

©@Takuya Mine, Self-adjoint extensions of
the Aharonov-Bohm Hamiltonian on
Riemannian  manifolds, Qmath 11
Mathematical Results in Quantum Physics
2010 4 9 H 8 H, University of Hradec
Kralove (Hradec Kralove, Czech Republic).

Q% #ix (BArtha] & oLEFZE) , Wi
H 21T 5 Aharonov-Casher HFEH|IZD
WO, MERBLRATIZ R 1T HEETIRE, 2010 4R 7
A )6 A, K EERARAT I ZE T CRAR T A2 IR
X).

@Takuya Mine (Yuji Nomura & o 3:[EHF
7%), Lifshitz Tail for Schrédinger Operators
with Random 6 Magnetic Fields, Arizona
School of Analysis with Applications, 2010
4 3 H 16 H, University of Arizona (Tucson,
United States).

(® Takuya Mine, Spectrum of the
Aharonov-Bohm Hamailtonian with
constant magnetic fields in the hyperbolic
plane, CSASC 2010, 2010 4 1 H 22 H,
Charles  University (Prague, Czech
republic).

®Takuya Mine, Aharonov-Bohm Solenoids
in a homogeneous magnetic field (" 2 % —
%% #), Aharonov-Bohm Effect and Berry
Phase Anniversary 50/25, 2009 4F 12 A 15
H), University of Bristol(Bristol, England).

(MTakuya Mine (Yuji Nomura & o 3:[EHF
72 ), Aharonov-Bohm Solenoids on the
Hyperbolic Plane, XVI International
Congress on Mathematical Physics, 2009 4~
8 A 1 H, Clarion Congress Hotel Prague
(Prague, Czech Republic).

(®Takuya Mine (Akira Iwatsuka, Shin-ichi
Shimada & @ 3:[FEAF%E), Norm resolvent
convergence to Schrodinger operators with
infinitesimally thin toroidal magnetic
fields, Analytic and algebraic methods in
physics V, 2009 45 A 27 H,

Villa Lanna (Prague, Czech Republic).

@ Takuya Mine (Yuji Nomura & O 3:[FHF
), FUVHALOHHIBIT LV TV Y T
A VATDNT, 2008 4FE H AR SRR A

’



SyFhex, 200849 A 26 H,
FOR TIERFCROHD B AR X)

0Takuya Mine (Akira Iwatsuka, Shin-ichi
Shimada & @ 3L:[AEAf%E), Norm resolvent
convergence to Schriodinger operators with
infinitesimally thin toroidal magnetic
fields, Spectral and Scattering Theory for
Quantum Magnetic Systems, 2008 4~ 7 H 8
H, Centre International de Rencontres
Math'ematiques (Luminy, France).

6. WFIEE

(D) W s

% P (MINE TAKUYA)

RS TS MHE RS« TSR ARFZER) -
HEHIZ

i ge 8 %5+ 90378597

(2) WFFEsy 4
C )

e & s

(3) HAEMF T
C )

WoeE Tz

1) Wt 11

FAf 467 (NOMURA YUJT)

TR KT« KB T ge et -
Bz

FgeE 75 40282818




