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order in two-dimensional O(2)-ferrofluid,
J. Statist. Phys. 106 (2002), no. 5-6, 875-893.

—t

B{E # Satoshi Takanobu

[t

1. On the strong-mizing property of skew product of binary transformation on 2-dimensional
torus by irrational rotation,
Tokyo J. Math. 25 (2002), No. 1, 1-15.

2. (with Hiroshi Sugita) The probablitity of two integers to be co-prime, revisited — on
the behavior of CLT-scaling limit,
Osaka J. Math. 40 (2003), 945-976.

3. EIREE N HHEEMNT~, BT I F— 43% (2004), no.1, 30-33, B AL,

4. Multidimensional Brownian local times in the Malliavin calculus,

KBNS 1351 (2004 1 B) [REREUEMANTICRIT 2% RE, VI,



1-24.

HF 2 1{EXBEF Shintaro Nakao

1.

2.

3.

Girsanov formula in Dirichlet space theory,

Science Reports of Kanazawa University, 46 (2001), No.1-2, 1-7.

An extension of Stieltjes—Young integrals,

Science Reports of Kanazawa University, 48 (2004), No.1-2, 1-3.

A representation of continuous addtive functionals of zero energy,
Science Reports of Kanazawa University, 48 (2004), No.1-2, 5-7.

HAf 5% Hideo Tamura

1.

Norm resolvent convergence to magentic Schrédinger operators with point interac-

tions,
Rev. Math. Phys. 13 (2001), No. 4, 465-511.

. (with Hiroshi Ito)

Asymptotic behavior of scattering amplitudes in magnetic fields at large separation,
J. Math. Soc. Japan 53 (2001), No. 3, 645-668.

. (with Hiroshi Ito)

Scattering by magnetic fields at large separation,
Publ. Res. Inst. Math. Sci. 37(2001), No. 4, 531-578.

. (with Hiroshi Ito)

Aharonov-Bohm effect in scattering by point-like magnetic fields at large separation,
Ann. Inst. Henri Poincaré, 2 (2001), No. 2, 309-359.

. (with Takashi Ichinose)

The norm convergence of the Trotter-Kato product formula with error bound, -
Commun. Math. Phys., 217 (2001), 489-502.

. (with Takashi Ichinose)

On the norm convergence of the Trotter—Kato product formula with error bound,

In: Partial Differential Equations and Spectral Theory (PDE 2000 Conference in
Clausthal, Germany, July 24-28, 2000), edited by M. Demuth and B-W. Schulze,
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Verlag, Basel-Boston-Berlin 2001.

. (with Takashi Ichinose, Hiroshi Tamura and Valentin A. Zagrebnov)
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9. Resolvent convergence in norm for Dirac operator with Aharonov-Bohm field,

Journal of Mathematical Physics 44, 2967-2993 (2003).
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open problems, Workshop on Harmonic Analysis and Nonlinear Partial Differential

Equations, 3UER K ¥ IRMHTRHFZAT (20034E 7 A 7 R).
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(with Pavel Exner)
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FRA L EEME] |, Bk Y (20014£10 A)
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BEMARNE V2 VT 4 V¥ BEOERBIGR, EOEARGHREIT—, ERE
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. Dispersive properties of time periodic Schrédinger equations, Workshop on Mathe-

matical Theory of Quantum Mechanics, University of Miinchen, Germany (2002 &
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classical Meeting, Laboratoire J. Leray, Université de Nantes (2003451 A)
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LB 2 L—F 4 U —FRBRRUICONWT, L HBERFERS FERE I F— (2003
£5H)

. Schrodinger FREROEARME, B ARFES 2004 ££ REHEE, FUEX (200443 A
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Valentin A. Zagrebnov

1.

Gibbs semigroups,

International Conference “Frontier of Non Commutative Analysis and Mathematical
Quantum Theory” in the occasion of the 70th birthday of Huzihiro Araki, &M
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- B 28 BR R

Trotter-Kato F8AR, F721%, Lie-Trotter-Kato FEARIL, 529 Hilbert/Banach 28
RIDRAAB TR T 2 b D Th o703, Helffer (1994-95) O H v Y O EARICET 2
£ & Rogava (1993) DtEE A breakthrough # 5% 72. Bih, FEEHEARLEICH bRy



H— « MBEEARBERZ / NVATHLRVIOBERH DI Lo T-Z &%, AFE
[ERFE / /L& Trotter-Kato ARXDOELR2ER EBREELSORE] RUENE TOH
RO TH oI,

IO, BESFERBELTO Y2 L—F 4 v H—1ERER, RUETFHFEOR
BESORBBEEOWFIZhnboTVW3D., EXUTO3 207 —< 2RI F 7.

(1) ¥EA% / Vv AT B B34 Trotter—Kato FEAX

(2) MEHE L DORRE

(3) EDDBEET HHFE

(1) —#13, HESBEERNREE L O®ER X (HERR 1) ZEHEEO—HORXI R
FD) [3], RUMESEE BNEE, BMEE, BASEEH1#F V. A. Zagrebnov &£ D
HEFRIC (FFFER (1) RELTFLO—HFEOHRILY A FDO)4] KBWTKRDO L D RERAFE/
v A B B 3#H4& Trotter-Kato AR EHESL L 7-.

A, B % Hilbert ZEED 2 >OTIZERZ WMTLLARIITRY) BOEREAR
L35, EOEHEEE D|A], DIB) £33, {fEf&f C:=A+ B DA|NnD[B] £T
BEEHE®THELLIT,

“(e—tB/ne—tA/n)n_e—tC” — O(n-—l), n — 00,

“(e—tB/2ne—tA/ne—tB/2n)n _ e—tC“ — O('I’l_l), n — 00,

MERD L. ZOIEIE ¢ 122WT [0,00) DERBKML—%THY, BEFE O(n)
R THS.

IORRIY, BXTOBRATREORKERTHZ LEZAOND. EIE, URNZ, —
5 TiX, Kac DEEEtEAF L Schrodinger ¥EEDOED / )V L5 % #% 7= B. Helffer(1994-95)
DOEFIOERZ LIRS 52— - HE (Commun. Math. Phys. 1997) {2 & % Feynman-Kac-
16 ARE BV, SR - —¥ - BF%ES (J. Math. Soc. Japan 1998)
R O—#f - BA#E (Asymptotic Analysis 1998) iZ X Z2/EAFRAIFE, —¥ - BIER
(Nagoya Math. J. 1998, Electronic J. Prob. 2000) iZ & MR EDOER %, it
5 CiX, Rogava (1993) IZ84% 2 HRRICEAR/ VAEEHEE ba v ¥ — « IIEEAK
ZEREAT B ENE TO—H#E - BAN%EE (Integral Equations Operator Theory 1997, Osaka
J. Math. 1998), Neidhardt—Zagrebnov(Integral Equations Operator Theory, Lett. Math.
Phys. 1998) DML T X THBICEHEIIRTDHI LD TH D.

Schrodinger fEf%E H = Hy+V = —1A + V(z) ~ORBMREATHE, 3KT2—
7Yy FEM RS TRT Ty L V(z) BED Coulomb R7 ¥ LDHEE, b
BLEBTRERRERECZERERT2BEL2LIE, WOTHLIERAR/ VABLH’
Behoyz—  EEARNEETM O(n~!) THRYI-Z LIZR5. Zhik, 1ERA%EM
H=Hy+V 2, siEOHEE D[H)ND[V] LEEHBETHDZ LIXEMTHDN, #
EDHE S D. Guibourg [C. R. Acad. Sci. Paris, 316 (1993), Série I Math., 149-152], Z.
Shen [Ann. Inst. Fourier, Grenoble, 45 (1995), 513-546] DFFFCkERE A BB L, TOE
B8 D[Ho) N D[V] ECHEEBITZ> TS = & RSB T 5.

iz, BADBRABRKETHDZ L1, EAERTARL 2KRERTOHS, BHRES
(Integral Equations Operator Theory 2000) 2%, fEB%Ef A+ B WAEHICHE#]ET
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HoThH, BB TRARWVWEE, —FDBBMUFD AL T2RERERTEDOE
ERMN1LV/NESLTYH, BAR/ VA TO Lie-Trotter-Kato BARII LT L HKIL
LRVWRBIEEZ -z Ltk 3.

ETRAZEFRICMAT, ZREBCHTZREE LB L. —#IL, H. Neidhardt X
U V. A. Zagrebnov & DEITDOFH£EFHR L (J. Functional Analysis 2004) 28T, Lklod
fERAR / VAECHE oy ¥ —  EEARE, ERAKRMOBELL 2 REXOHE
~R L. —HF OB ERIERAR B M A OB EHREATK AILBEL T 2REXDE
ECTRIXRA bR, THODERROERROMIC EBRORGIZHERT D L 5 2 56
WERHEEBRLT, RBOBEFMELICFERALE. 2O NIRA IV ESMNIBER LS
BB, TOFIXAVIAVERELZNTIEATE A NE ) MISHOMETH
55.

(2) BERE (FERKE) X, Yalb—F 1 I—FBRXOERBOEBRLE LIAT &RE
BT ECRSMERAPELZ AV TRERWEL TITo.  ERESEIITIAREE
DHBAIT S BRI CHAIMEE T8, BiZ, BEDRE/ BEAIZLZBEDHED
WEBRRELZIY ANTHRER Y  —F— 2B/ LOWREE S OBLREFT O EE 1T > 72,

COBERICEAMECEEL T, —#IE, AFENLHELMIIRoIEAR/ VAER
FEroy & — EEAROELOR SN G, ANES L OF-RERPET, Z0%&
OB LR CRBREFMTHR L TWDIDOTIRAEVILEWI BEEZRNFTTHS. b
oy ¥ — - IEEARIIREESNICE A, BESSIFhWRENEEXTEY, Z0O/M
X, EROBEREO (EEER) v a2l —TF 4 v A—FBRROBRHSEITAEEIC L 5
EABERORFEICKS L., BEEEY 2L —F 4 v V—FRAMRICY 5. ¥, =D
BEIC W T, (FREEE (1) ZSFEE0—#ORXY X FO) 53X [10], [11] TR L
o [AEEECER (2], pp.27-42, R

EiZ, —¥#EIL B. Jefferies (J. Math. Phys. 2002) & ®#£#EFR3C T, radial Dirac equation
WZX9 5 Cauchy BIBEDOEARMED BRI RBREITY, BREOZEM EOTFTEMERNRIEIT
FELRWT L EFHA LAY, &IT, A. Inomata, H. Kleinert £ DB EE RRKHES
DFEET Green BEE2HENTET 7 =v 7 2FVB L, BREOEM EOTREIMENRE
ZHERX L radial Dirac equation @ Green BB OBRBHEOR TN TE DO TIXRVNEE
ZTCW5B. £z, HFEHES TR constraint PHAREHES LRELHBEZEEF T
bH3.

(3) BMEE (MILXE) XFEBE (BER) L&k, EHEO ML/ V2L —
T4 —ERARIII LT, MBOFRLEOEMEEIEBELZEEDTNT )7 - K—A
PDHREZBELBIEOWEZEINC L > THRRTIHKH AHEDLITo72. 2 00KBORED
URTOEEN S EEEORE DB EIILE L ENFETHS.

BEBZ (BB AE) 1%, A. Galtbayer, A. Jensen & DI*FHFET, FHEMNHRME
FERESIZED Nelson R T 2E LV DRVWHFEFHFOHAIL, "IN =T OBLERY
EE %7 Cherenkov Bt # "R T 2D ABREZIEHA Lz, 7z, REBEAHHNRT
VIR NERFOVaV—TF 4 - FRRAOBEOBFRHBEICOWTHE L.

ENEBHR L OB 4 RRE TOH 4 OFE, K1Y, Schrodinger (EAR®ICET L
BEZL ONBIIREFR TH T,
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HATEREIL, Ch. Gruber, V. A. Zagrebnov & 3£iZ, Btk % & oW X DEFHFRDOFET
AZZBWT, REBEEEECBT2BRBEOFERXINETIROAL V2256
WEEAI N TV, TOEREILEL T 2R TEFMAD 2HES ALV OHBARICBITS
Kosterlitz—-Thouless B8 OIFEEZIER LTz, /NEMEIR, BIIEE (MLUKXE) &g,
FERBEREOBTHZOKRFENEEE LT, 2KRTRBFORE Y 1/2 ORBRTO
EERBICOVWTHELBXZE V.. BEBIIEEE (uREE) Lk, I28BEHRN
EWVIZRIZRDBERRT S THD! L0IT 4 V7 VOBEEBRIZOVWTHEROKED
IR & B RTERPOHELITVHEK D 2R EE 7. PREEKRERIX Dirichlet ZERIC
BE L 7o~ v 2 7 @R OB ORRENTH, FIC XX —FOMERAESE
BLICHFE L.

ULED XS, FFRIZIEOHEHE TERONZBDITHR I RDINEHMEL LT TE
el ebiz, BiCGBROFLVWHEOHELFE LN LS ITBRbND.

BWINE, VE2—2ZT5O0ERLT, TN LT THERRORRREDRD
2, FRARE - SEEFZEORNOEMAHPTR, ARERICEZOLENHD. #
i, —HIE, R 1 3F4H—58 75 A0MBERYE (vkA 2K 1) BHEER &
LT, RKZERV CNRS 0 FEY ¥ —0D V. Zagrebnov #iF (BAHEHHH) & b
2y Z—BARIZOWTHET 5720, KFEENPLO—EYFR— M THEL. EOR,
FRFEDOKFEPEAE Vincent Cachia DIERAFE / Vb ba o ¥ —BARICET 2 ZURNEE
EZE VLB O, bR/, MOEEFRIX, W. Amrein (Geneve), F. Bentosela (Marseille),
J.-M. Combes (Toulon), B. Davies (King’s College, London), B. Helffer (Paris), L. Pastur
(Marseille/Paris), Ph. Tchamitchian (Marseille), V. Zagrebnov (Marseille) Tdh o 7-.

ZEDRR, By OEFERRICE L TRFIDOLEF % LT Bernard Helffer 4% (Paris X
F)RCERTFNZORZEEMBE O TE4 72 Jean-Michel Combes #1# (Toulon, 7
VR) EBUB LS BEVWDOEEDHEILOWNWTET I ENTELILRENTH .

iz, L, FR1I4ES5A-NVFE—DOT NI THRESWEE 7T EERSS
[Path Integrals from Quarks to Galaxies] IZB W THED D, KRR L—EFHYR—
b TCEBRR L. 1999 ) — XV BZEEZHZE G. 't Hooft ##% (Utrecht) Z4#
¥, C. Dewitt-Morette (Austin, Texas), J. R. Klauder (Florida), M. C. Gutzwiller (IBM,
New York), L. S. Schulman (Potsdam, New York), A. Inomata (New York), H. Kleinert
(Berlin) %&2(#%% ? Feynman BEESIZBE TR EIISEROMED L TTRRIZEDL Z &
%2 ot

W1 46 ARV MLV DY AR THESNZEEY VR Y Y A [The Mathemat-
ical Legacy of Feynman’s Path Integral Approach: Analysis, Geometry and Probability)
(RREA—HFF A4 ¥ — : J. Zambrini) BV THFEEDT-D, EFHEBRILLO—TY
R— NTEBRLZ. ZOSBIIHEINZAFRLSEETLHIBRERREER (FEk
REF) LLEETIHBEIZOVWTHR LB TEEZI LIXEZNThHo .

FRR15FETARNPLSARNPIT TRV INIADY AR THREINTE 1 4 BER
BEMBELE (MNP) O¥ 7 74 b Workshop “Mathematical Problems in Quantum
Mechanics” (A—#F A ¥ — : P. Exner, P. Freitas, J. P. Solovej) IZ81} 2 BHFHE L X
SEBTOHEDTD, AFREHLO—EHY R— N THEKR L.
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BRI ARRE —#IL, AHEREO L2 —%FF2Z L L EARFRICIVER
DEREIEDD, Fal 4F 2 A 2BEBEEL, AHAEFREIII»PDLIMEETHD
Hagen Neidhardt {8+ (VA == b T RS RBTHERBITIZER, ~L) Y, KAL)
%, ¥72, ¥ 14E7H, 8AK2HEMIEEL, AHFEDOHEINFIEE1E T % Valentin
Zagrebnov #i% (MIFMKZE [ AL 2 KE], wLESf =2, Val=, 7I9VR) %
SRIZB VTR BB OV TEHEE L7z, Zagrebnov HFIZIE, v Lb, FEakl 4
F£8A7TH—11BIHMICERCRHRESN-ERSE IFERRAITE L BENR TR
WCBWT, AFRO—HREEBRNTIHE (F7REHE] 2L TH 607 (AEFOK
L D#EE Topics in the Theory of Gibbs Semigroups, 2003, {28 T H & D FEIFEIT
S TVW3). Neidhardt {3, Zagrebnov % & i3I EFEHRF ORXOKEDOFED 1T
7o, FEERIUT FRLL 6 (2004) EDREL FIHIZ J. Functional Analysis 3 tHR S 7z,
F7z, FAK1 441 28 5H—1 2 B Pavel Exner #f% (F=aflZE7 75 I —HE
FHER) 2E&RICBVWTHBEOERFHAEDORARYS MUZHETAMERCEFE ) E
B AR R LT o7, ZOMEDOERDHEED 72D Exner BiIRE T 1 63 A
3 B— 9 HICBUERIZB -, Exner B LIX, ZORE, BTHEFZOEERRICEY
HEHAK - FoafkFlraT s EIToTED, Exner HEFENF = afllORERETHY,
—HER BARROREEIR->TDB. BFE ) VR Trotter OFEARKICETAHIET
HY, FEPVEREBTCVIRETENEHERXBRFT TH S.

(7, BETIEFAFOBBECOVWTEMMBRORKEZIT 720, ¥ 15%4A
MARZEHETE (RBERXRFEBEEITHAEFTLEEF) %, Fk1 5F5AFILEAZR
(LKEHE) Z2S8RIZBELE.

ARHEFEENSOINDDOYR— MIF LT, ZIICEBHOBEEZE LIV

BT, AEREORREDE LSy & 2 OEORBEIz YW TR hkogs [1] [2]
[3])] 2AMEREREZOREND EIZTITTEBL.

[ 1] Takashi Ichinose, Hideo Tamura, Hiroshi Tamura and Valentin A. Zagrebnov:
Note on the paper “The norm convergence of the Trotter—Kato product formula with error

bound” by Ichinose and Tamura,
Commun. Math. Phys., 221 (2001), No. 3, 499-510 «csccecececececececcacecncns 15-26 B

[ 2] Takashi Ichinose: The Selfadjoint Lie-Trotter-Kato Product Formula in Operator
Norm and Time-Sliced Approzximation to Imaginary-Time Path Integral,

Based on a lecture prepared for

International Symposium “The Mathematical Legacy of Feynman’s Path Integral Ap-
proach: Analysis, Geometry and Probabbilty”, Lisbon June 25-28, 2002 - 27-42 H

[ 3] Takashi Ichinose: Recent Results on the Selfadjoint Trotter-Kato Product Formula,
To appear in the Proceedings of Workshop on Harmonic Analysis and Nonlinear Partial
Differential Equations, RIMS, Kyoto University, July 7-9, 2003 «ecccccesccesss 43-48 B

[{1] 1%, fEAFE / L AIZET 5 Lie-Trotter-Kato OFEARICE T 2 BKAIEERIZD
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WO HARSE, BEFERE, Valentin A. Zagrebnov & DERFFFFIC L 583X (W5
R (1) ZFEO—HOBRIXI A M [4]) ORIRITHS.

[2] BIEAF ) VLIZET 3 Lie-Trotter-Kato DFEARIZEE T 2 A IR EDEL
ERAD LI, ESRICESBIEE LT, AEEREDN, BEEEFRERES ORM S B
B MBI WT, —RICEMIERAROEENEIEE O L EITIX, TOESED
PORZIFET DI EITRLRND, GV ARF 2 FFTREABEICOVTHREEZLDT
HB.

[3] ¥, REKXRFHCEBITEMARAEES TR & FERERMS HER] (2003
FETATHIR)CRITL2BHEHERTHS. i, RERBBEICERLE.
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