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1

AT Anne de Bouard K (CMAP, Ecole Polytechnique, France)
& DIEFFRIZESL.

UTDT7 o ELRET e VD BRI Schrodinger FRAEE
ZX.%. Bose-Einstein #fECHFE T 74 N—DETF NV FERE LTEHENS,
MBMICEBLRFEXTH 5.

00 = (-2 + V()y) — i+ Al + K (@W(t), 20, = € R?

(1.1)
B2 Z 1, 13] TIX, FRX (1.1) KBWT V() = K(z) = |22 £ Leh
D& HXBHF S & T » 7 (all-optical far-off-resonance laser trap) PIZH
% L 7= Bose BEMEAR DR BB ERTET L E LTHEAL TWS. BB
FAHEZy 7 TEREEZREE X8I, L——DRBESFRFEIEEL
THE WEHBRICEXSEBIIBHTER. £0ED, 6 EDH
BERT L IR ANICANDBERSS. BX (1)) TiE, W b XL HRE
5 £(t) iXHEBE E(E(t)E(s)) = 020o(t — s) THXbNDERBERTA b
JARELEINTWS. L, & IZFEATO Dirac HIETH Y, 0y 1TEHKT
b5, B v > 0 OHEBCHIIHFEME L ERERNOMEER2XT. &
BIZ, N O BT 2 b FRERICBIT 5 SEEBELE a DFEICEKRLT
BY, EFEizADEE LS.

BELEFRBRILT 7 A NN—HFOZBFTHRFTS. #HlxiE, 2] T
i, X (L) BBWT, V=0, K(z) = |z|? DBEBENDE. ZDF
FILTH, £() I EROET VL FCREICET 2 ZEERTA /A
ATHY, SV FLHEDT7 7 A N—RNELDDINFEY Y b OEBRET
BRI B7=DIERAINTNS.

Bx DHENE, ZHhLDTFAFER (1.1) 2RFEHESS 5 EYLT
BZLThD. EREICHIERE L BONERRERRBEDIC, 744 b



L—a v (Foo WX TZHERZER (O,F,P) 2225, 22T, F i
SET, W), t eRT IZT7 4V FL—vay (F)wo (CBEESWE 0 H
ROREMET v BB LT 5. FEK (L) KBOVTL({) =00 &5
&, &Y RV RIERTEH & ORERIERIY Schrodinger R

i+ 3 (A~ V ()t — N[ = LR@wodV  (12)

EEZDHZLILTSH. HL,0>0,00 € R, A=+1 THV, HID o 1%
Stratonovich R ZRT. BHEOLD, v =0 OBEOHEZ I N, LLTFT
WAL EFHIIEFIZ v >0 ODR/IIEINS. X5, LI,

V(z)=K(z) = |z (1.3)
DBHEI R THEEED S, L) —BHRRT Vo R LTHETFO
Hom (2B T& %5 (Remark 4.3 2).

TRNVFE—DBERRZERNC, 1T & A EHEEITRE 2R OMBOIFEIZ OV
THRD. ZZTEIZRXNX—LIL, K= 0DBEADRERTH B,

1 1 A
H() = 71Vl + 7lali: + ml@bli‘zﬁz (1.4)

DT ELTHY, TRXVF—FRAREME NS DI
¥ = {ve H'(R?Y), zv € L*(RY)}

TREIND.

2 EE5

p>1ICRLT, [P(RY) 2EREKIE p RATBSBEKEMLE L, [P 2/
TOINAE | EES. P21 2+ =1 TEAONDHEEp ©
FBERT.

ke NIZXH LT, UTOEMEERT .

S(k) = {v e *(RY, S |2P000[2 = [vf2g < +oo}
lal+1p1<k |
Y(k) D L* DEWRTOHRREME S(—k) LET. HFIZZ1) P Lz T
LETZ LT B,
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I 12 R OXM, F X Banach 2], 1 <r<oco D&%, L'(I,E) 1T I 2»
5 E ~® Lebesgue FTHI7Z2BI¥ v T, t = |u(t)|p 1T L7(I) CBRTDH LD
REBOES LTS, W C(I,E) bRRIZERT S.

3 BHOHER

SCER (8] TR, a7 R RRROERF E KT 5 FEIC L o T, EH
1, 2REOBEEITHER (1.2)-(1.3) PEOFEL —EHEEZR L. UT
BELWERTHS.

Theorem 1 Assume that o € L ifd=1o0rvy € X2 and1/2 <o < 1if
d = 2 then there ezist a stopping time T*(thy, w) and a unique solution 1(t)
of (1.2)-(1.8), adapted to (Ft)is0 with ¥(0) = v, which is almost surely
in C([0,7),%), for any T < 7* (o), where £2 = H2 N {(1 + [z[*)u € L?}.
Moreover, T* (v, w) = +00 or imsup; »rs (o) [¥(t)|s = +00, a.s.

L LARE, HE~DOGH TEERZEH 3 RITOBEITITIAATE T,
2 RIFTIZBNT b IEFRZE~DREICHIBRBE OV TB I HEDOWV DT
V. RIS RERLZOD, MEREHRATD.

TN, REROREE, Thbb VE) =z 22 K=00DLE,
FBX (12 A=+l 0tEo< Zifd>3 HDViL o < +ooif
d=1,2 TR L TZLH & CHRERBFNICENITHS Z LBMBNATNS.
XbiIT, =1, HBWVE A= —1 2> 0 < 2/d DBE IR RIRAYE D
L72% (Oh [19] 2#BR). T bOKRTE ORI 5 oBE N2
FIBALTERENS. Uy(t) HBR (1.2) TV(z) =z}, K=0,A=0
CLTEBADRBIERRLTHEL, pe 2,00, 0< |t| <O ITHLT,

Uo(8) fliomey < ClEITH 2Py ey, f € LP(RY) (3.1)
BRIMTD. ZOFMEIFZIE, K=A=00DL &I, V(r)=|z]* &L
HBR (1.2) &, V=0 & LeFRRX (1.2) 2EEMTIER:

u(t,z) = e“émzt“tv(tant, _a_c_t> (3.2)

(cost)#/? cos

ko TEALNS. ZZT,vidV=K=0,)=0DHREDHEX (1.2)
DfETH B (Carles [4] BR). —EZ D X 5 2B (3.1) 550



mf Sobolev M MHiAH HI(RY) ¢ L2H2(RY) 2k 1, & AIRZERKT
CEBVTHHRBEE D EHOI LB TES. LLBRERZ LI,
K £ 0 DB\, LOEH (3.2) 1X5 L @riav,

L IZAT, /A XDELIFHRHEE L FERIC, EHFBRRA» O DEEIE L
LTREBTERVDD, EEZ S0 LRV, [6] DX 1T Stratonovich
B2 Ito A TR L= L ITHTL 2EEEY, BUEARO BRI
BLTWIREITIIFRETHS. L1, SED K(z) = |z|? DHBAITIE
L& S ICRETE R, ERE (1.2)-(1.3) @ Duhamel RO FIZEHN
DHEEMNEY RCHSB L, [2(Q, [A(RY) COFBRETO L 510725,
QOD%%‘IEM It6 EEENL BT 5. ZDBEND, M/ FHERD
TEHITIFZEM T 22372 TRA+4TH 3.

/%%t—sﬁ¢@mww)m)

= [[Eunte - 99*uts)taras = [[B( [ atwiorpaz)as.

D, SEFEAZTZ &1T,

2

m¢+5A—mmmﬁ=%mmmmv (3.3)

R DHRFFSBEETMEEEHRTHZ L THD. b LEHICRTITH
i, ERORERIREE L ERICHERBEOLZE L LTHRITI .
DD, T2 THBEFMmIZET2EE 2 LT, 3Mix (23] 22
RLTH DV,
“‘ﬁ&‘:,

Oy

iS04 (A = V(@) =0, () =]
L:iofiﬁﬁéhé%ﬁﬂfﬁﬁﬁ Ul(t,s) (x4 258 ERFHEHO 292X
ERR U(t,s) DB, 20, FERXOEFRE E:

U(t,s)f(z) = /Rd E(t,s,2,9)f (1)dy

DRV EERBELRD. BRERICZORENDHE L1, BL
MONTBIZZITS.
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o Vir,t)=0 DHFE

o N2
E(t,0,z,y) = |2mit| =% exp {z(x 5 y) } , t>0
o V(z,t) = |z|? DBE
mrn<t<(m+1)w (meZ)THLT,

—tmﬂ.

2

) (af + ) cost = 2041
E(t, Oa , y) - |27T'L Sint|d/2 €xp { 2sint ’

—im

) 8ol = (~1)")

L AN BARRICET, MOORE ¢ (2B 5 A —F - EVREHO
HBERHMGZ 52 5.

L7edio T, SEEHER (3.3) Db,

E(mm,0,z,y) = exp (

V(z,t) = |z]*(1 + W(2))

DFACAIST HRBIEAROBMIB LMK L.

Hix 0k S REECETS 7 Fr—FRRE MmN TS, BERA
#2554k & LT, Zastawniak [24], Albeverio et al. [3] IZ X BHERDD HH,
24] TIZAEK (1.2) FORT Vv ¥V V(z), K(z) I3 L TRFEE K
ELTW3. (ERICE ZIE, BT vy v i, RY EOFRERKI VIV
EOT7—)TERTHELVWIRETHS.) ThRbbIR4DREEITEM
TEARV. [24] D, 3] KXo TEL DRERP L2 ENTV IR, oD
BR L) bIERERBEIOSARH< & 5 2ERRF 0N
B S TR.

4 Bontr-KEE
IHhETOEI v a T LEEEL2 RIRT 272010, R2EE

BT -OBBRIZE o T, RERNLEBRESES, LVIEBEAV
7. Y(t,z) BHEBX (3.3) DRELTD. F—UK#

iz?

P(t,x) = exp ( - —2—(0‘0W(t) + t))u(t, ) (4.1)
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WCEoT, u FROFBRZWM - Lichs.
10pu = —%(V — tA(t, x))2u, A(t,z) = z(ooW(t) + t) (4.2)

R, T F LRRBEBER T TO Schrodinger FBATH Y, Lo
T, EELE we QX LT, Yajima [22] 12 & 54380 ERAH o0 3 H 5
EEALLY LWV EZRENS.

Rid, [22] ORRIZZO T EHER (4.2) ICE TIEHB Z LR TE AL,
EAERNTIE, [22] T, N7 MRT Vv v A(t, ) T3S 3 BRI
—HRAEREBRESINTEY —F, Bx OFAIX, W) 3K A /4
A Th D1, FEIMSIIBER L LTULAEE LSRN, LHLERD,
TIUEBMBEE AR C0<a<1/2) DBLMELES L
ERIALT, [22] KBIT 2EBMITFR~ DBFAIC—RRILTRETH 5. KU,
2D, REEICEY % Holder SRt IIEOBER D7D TIZRV. EE
RERIEAROBEHRBEABERIT (18] TEoTh, BF ¥y N2
R T |zf?, REZZICE L CEER DI LTELATWS. BT
(HE< &7 ¥ a3 T, Holder EfetE % AV T3 & HE B EH2, (4.2) @
ROT 50 BT 2EBMICERRT 572, ROEHE 2 DREICIE
Holder et Z DTN 3.

Remark 4.1 77 U V&8 W(,w) 28 FEX ¢ CHEBEIZRB L5 2%
>0, L% w I LT, SUIERR H,(t) = (v —iA(, x))2 X C5°(RY)
ET, FEMECRETHY, BERZOBKRELRELFACIZRS ([20],
Theorem X.34). ZDHRER LIRS H,(t) L&EL. 1EAFK H,(t) OE
F|HIL, Bt >0 IR LTRIZE > TEZ BRI

D(H,(t)) = {v € L*(R?), H,(t)v € L*(R%)},
C DEHEBIIZEM L(2) 2ETe.

Remark 4.2 7 —Y%# (4.1) 22OV, ooW(t)+t=0 THBH L2
(t,w) IR LTI, (8.89) I2BNT,

oy 1
DEEWRESND Z LITHEET 3.
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7, BEAER (4.2) KT H2ERERBNTS.

Theorem 2 Let Ty > 0 and 0 < o < 1/2 be fized, and let w € Q be
such that W (-,w) € C*([0,Ty]) . There exists a positive number T,, and a
unique propagator {U%(t,s),t,s € [0,To), |t — s| < T.,} with the following
properties.

(i) U“(t,s) can be written in the form of an oscillatory integral operator
as follows :

U“(t,5)f(x) = (2mi(t—s)) ™/ /Rd éStomia(t, s) f(y)dy, f € CF(RY),

where a(t,s) is a C function of t,s € [0,To] with |t — s| < T,
satisfying |a(t,s) — 1| < C, |t — s| for some constant C,1,. The
real valued phase function S(t,s,z,y) satisfies the Hamilton-Jacobi
equations:

(3:9)(t, 5, 7,y) + (1/2) (VaS) (&, 5,2,) — At,2))* =0,
(8:8)(t, 5,7, y) — (1/2) (V4 S)(t, 5,2,9) + A(s,9))* =0,

and the following property : for any multi-indez v, 3, 3;655’ =0
|y + 6| > 3 and

8”8ﬁ{8(tsxy)—1f—~—yﬁ}‘<0 if |y+p8=2

Yy y Oy Ly 2(t—3) = LBy .

(ii) The operator U“(t,s) is a linear, unitary operator in L*(R%), and
satisfies
U“(t,s) = U*(t,h)U%(h,s), for 0<s<h<t<Ty [t—s|<T,.

Moreover, if f € L2(R%), then U“(-,s)f is continuous in t with val-
ues in L2(RY), and 8,U%(-,s)f is continuous with values in X(—2)

and satisfies

z'atU“’(t,s)f=—%(V—z’A(t,x))zU“’(t,S)f, in $(=2).



Remark 4.3 58X (1.2) T, LV —OFRT v %L V(z), K(z) &
ZRIBEICS, ST HHFBRRA (4.2) 0 RBERREERTIZ L1
FETHD. 20L&, Atz) = L(VV(2)t+ oo VK (z)W () THB. #l
AU, WODPREEERT ¥V V(z), K(z) TUTOL&BEEETS
DT LT, [22] 2H 2R CERICEZIE+0THB.

sup [02V (z)|, sup [05K(z)| < C,, |af >2.

zeRd z€Rd
[22] TIX, SIS 2BEFBRAOEDFITER SN HRIBEBEEK A% L
HOREICOERAR U (t, s) DEREZITo TN 3. TR OIRDOEY
Big, [11, 12, 22] LRk, S EIOHETYH Kumanogo- Taniguchi D EHR
([15]) ZERTHILFRETHD. £z, WX [9) T, V(z) = X0, vja?,
K(z) = Y1 722, vj,7; € R DREOHFELVEREIToTVER, 2
WITKRERHI THRRBE T, WHREGE S T8y F BRI 2
DTELBEDOE 1 HETHEY, B 2HUER o L5,

RIZ, FEREFERX (1.2) 2L, T, F'—VEHagEOFER
O = —-;- (V= iA(o) ut Aul*u,  Atz) = (oW () +1) (4.3)

DEEDOTFELZ Y. LV ERIIX, FIHME u(0) = u € LA(R?) &K
B (4.3) L FERELSTE

u(t) = U“(t,0)up — i)\/o U“(t, s)|u(s)[* u(s)ds. (4.4)

THROTFEEERD.

TR (4.3) IZBWT, FHKTE L2V, B 5\ IRERI Y 25 R RE
BT MRT v x )V AL, z) B T2 b D DROEE, B HFBRRD
FREARICHT S [22) OBRERAVTBRCGEAS LT3 ([5,17]). Zh
b OfERE, R AN RERO 2RSS HFRAGMC X 5 Fik (14, 21))
THRRNRBEIIRTE 5.

Proposition 1 Assume 0 >0 and A = +1. Let 2/r =d(1/2 - 1/(20 +
2)).

(i) Letug € L*(R?) and o < 2/d. Then there exists a unique global so-

lution u of (4.4), adapted to (F)t>0, almost surely in C([0, Tp); L2(R%))N
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L7(0, Ty; L**2(R%)) for any Tp > 0. Moreover, the L* norm is con-
served:

|u(t)|r2 = |u(0)|r2, a.s inw, forallt>0,

and u depends continuously on the initial data uo in the following
sense: if ugn, — up in LX(R?), and if u, denotes the solution of
(4.4) with uy replaced by ugp, then u, — u in L*(0,To; L?).

(ii) Let ug € £ and o < 2/d. Then there exists a unique global adapted
solution u of (4.4) almost surely in C(R*; L).

(iii) Letug € X, 0 <2/(d—2) ifd >3 and 0 < +oo ifd = 1,2. Then
there ezxists a mazimal time T* =T , > 0 such that there exists a
unique adapted solution u(t) of (4.4) almost surely in C([0,T*);X),
and the following alternative holds: T* = 400 or T* < +o0 and

u(t)|s = +oo.

B—V%M (4.1) KL > THRBHEOEIIED LR, EHIZ, ME 1
IZEoTEXBND (4.4) DR u(t) 1X (F)ino-BEBRR DT, B# (4.1)
ZE-oTy@t) bEALTWVS. ZOBELREE 2T, FEX (1.2)-(1.3)
BT 2UTOEENBEOLND.

Theorem 3 Assume o >0 and A = 1. Let 2/r =d(1/2 -1/(20 +2)).

limtTT.

(i) Let ¥y € L*(R?) and 0 < 2/d. Then there exists a unique global
solution Y (t) of (1.2)-(1.3), adapted to (Fi)i>o with ¥(0) = 2o,
which is almost surely C(R*; L2(R%)) N L (R*; L**2). Moreover,
the L? norm is conserved by the time evolution, that is,

|Yolzz = [¥(t)|L2, a.s. inw, forallt>D0.

(11) Let o € ¥ and 0 < 2/d. Then there exists a unique global solution
¥(t) of (1.2)-(1.3), adapted to (Fy)i>0 with ¥(0) = 1o, almost surely
in C(R*; ).

(iii) Let g € L and 0 < 2/(d—2) ifd >3, 0 < +oo ifd=1,2. Then
there ezist a stopping time 7* = 7, , > 0 and a unique solution v(?)
of (1.2)-(1.8), adapted to (Fi)i>0 with ¥(0) = 1y, almost surely in
C([0,7*); X). In fact, ™ = T*, defined in Proposition 1 (iii).
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(w) Let \=1, 1o €L and 0 < 2/(d~2) ifd>3, 0 < +o0 ifd =1,2.
Then there exists a unique global solution v (t) of (1.2)-(1.8) adapted
to (Ft)ezo, with ¢¥(0) = 1y, almost surely in C(RT; X).

Lo (iv) DFEFATIZL, (1.4) TEBINTVA TR LX—FBE% H %
FMALTWS. EZB R>0 & (4.4) Off uw ITHL T,

TR = inf{t 2 0, lu(')lL”(O,t,Z) > R}, T = f%lm TR

ETBHE, =T as. THY, FZA=1IZHL T, =XLX¥—H %
A0S ET, RICEBFELRWER C T, (1.2)-(1.3) Dy %

E( sup |1/)(t)|2) <C,

teTr AT

LFHETE D Z LD

5 HREDIGH

EDvI7a THRONHERO 1 2OEAE LT, RORBEEREX5.

m(t) FHEaOERBRE L, 02 = 2 [ mO)m(t)dt £+5. K
X

1 1
iOp = 5(—A+lez) —%7¢+A|<P|2<p+§—m( )lezso, t>0, zeR?

CBNT, e BPERIZIES L&, ZOHFBRROMIFERX (1.2)-1.3) ®
R TR 272555 7

[13] Tid, FEA (1.1) CBWT, 2Dk 5 % 1547 OiBuELl %
VT, Bose-Einstein BEMEESBHETARMZHITVS.  (EBIZIX
EERR A OWBIBIRIC Y ¥ ABIBIE O ansatz ZEA L, BN OIE % B4
MICRT BRI TE MY FRRICHE U THEBGERZT> T35 %
72, BEERIZIZ (6, 16, 10] ICHBV\ T, 28I (dispersion management)
TTORET 7 A N—FTFT K U THEBERIZFER LTV 5.

TR (1.2)-(1.3) IR LT HILBGELIZ ESLTE B L\ 5 D, U
DIERTHD. 70T, mt) KELTUTORELZEL.



Assumption (A). The real valued centered stationary random process
m(t) has trajectories a.s. in L*°(0,T) for any T > 0, and is such that for
2
any T' > 0, the process ¢ — = Ot/ * m(s)ds converges in distribution in

C([0,T)) to a standard real valued Brownian motion.

Theorem 4 Let 0 < 0 < 2/d and A = £1. Suppose that m(t) satisfies
Assumption (A) above. Then, for any e > 0 and 1y € L*(R?) there exists
a unique solution ., with continuous paths on RY with values in L?(R?),
of the following equation:

1 1 t
o= 5(-A+ e+ Moo+ oom()lePe, o))
p(0) = o

Moreover the process ¢, converges in distribution in C([0,T); L2(R%)) as
e tends to zero, to the solution v of (1.2)-(1.8) with ¥(0) = g, for any
positive T

(5.1) DR o, DEEIZEIZ Va4 DRKREIVFIHEESNL TS, 2D
EH 413, [6, 16) D7#t & Rk, HEX (4.3) DD, 77 U L EEIDEK
W(,w) BT 38 EEEE2FIA L TRENS.

Proposition 2 Assume 0 < 0 < d/2. Let Ty > 0 and 0 < a < 1/2 be
fized, and for R > 0, let By be the closed ball of radius R in C*([0,Tp)).
Then, for any uo € L*(R%), the mapping

W — 4%

Br — C([0,Tq]; L*(R%)

is continuous, where u" is the unique solution of (4.8) given in (i) of
Proposition 1, and where Bg is endowed with the topology of C([0,Ty)).

8 2 OFERAIL, EH 2 THRONTREEAR UV, s) OMEEFIAT
5. f€CPRY) WX LT, U(-,s)f iX (4.2) OMBTHDZ L¥bho
TBY, oT,we{we W(,w)eC*0,T))} 0 < a<1/2) i
e w iR LT UYL s)f I W(,w) OBETHD. Lo T, U, s) %
UW(ts) LB = L10F 5 &, WY 125,
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Proposition 3 Let Tp > 0 R > 0 and M > 0 be fized. There exist
aTr > 0, and a constant Crp,pr > 0 such that if f € CP(RY) with
supp(f) C B(0, M), and if W1, W, € Bg, then for any t,s € [0, Tp] with
|t — s| < Tr we have

|(UW1 (t7 S) - UW2 (ta 3)).ﬂL2
< CraomtWs = Walegom (Ifli2 + Y 183f112),

lyl<€+3
where Br is the centered ball in C*([0,To]) with radius R, and U™ (t, s)
is the unique propagator of (4.2).

B IZ, FEBRBIEIZ DV T Strichartz #Fli2 AV, ' —U%#H (4.1)
21T 20, FREK (1.2)-(1.3) Off o 123 LT HMRE 2 DB TOEFK
FHREZ 3.

Remark 5.1 %, [19/ TR TWBETI/IVZ, FEK (1.2) THHH
HORED 0 =2/d DEETHS. LOER | TiE, ZOHEREENT
WIRWe D, WEORMNRH B,

BEXH

[1] F.Kh. Abdullaev, B.B Baizakov and V.V. Konotop, “Dynamics of
a Bose-Einstein condensate in optical trap”, in: Nonlinearity and
Disorder : Theory and Applications, edited by F.Kh. Abdullaev,
O. Bang and M.P. Soerensen, NATO Science Series vol. 45, Kluwer
Dodrecht, 2001.

[2] F.Kh. Abdullaev, J.C. Bronski and G. Papanicolaou, “Soliton per-
turbations and the random Kepler problem”, Physica D 135 (2000)
369-386.

[3] S. A. Albeverio, R. J. Hgegh-Krohn and S. Mazzucchi, “Mathemati-
cal theory of Feynman path integrals”, Lecture Notes in Math. 523,
2nd edition, Springer-Verlag, Berlin, (2008).

[4] R. Carles, “Linear v.s. nonlinear effects for nonlinear Schrodinger
equations with potential”, Commun. Contemp. Math. 7 (2005) 483~
508.

169



[5] A. de Bouard, “Nonlinear Schrédinger equations with magnetic
fields”, Differential and Integral Equ. 4 (1991) 73-88.

[6] A. de Bouard and A. Debussche, “The stochastic nonlinear
Schrédinger equation in H'”, Stochastic Anal. Appl. 21 (2003) 97-
126.

[7] A. de Bouard and A. Debussche, “The nonlinear Schrodinger equa-
tion with white noise dispersion”, J. Funct. Anal. 259 (2010) 1300~
1321.

[8] A. de Bouard and R. Fukuizumi, “Stochastic fluctuations in the
Gross-Pitaevskii equation”, Nonlinearity 20 (2007) 2821-2844.

[9] A. de Bouard and R. Fukuizumi,  “Representation formula
for stochastic Schrodinger evolution equations and applications”,
Preprint.

[10] A. Debussche and Y. Tsutsumi, “1D quintic nonlinear Schrédinger
equation with white noise dispersion”, J. Math. Pure. Appl. (2011)

[11] D. Fujiwara, “A construction of the fundamental solution for the
Schrédinger equation”, J. Analyse Math. 35 (1979) 41-96.

[12] D. Fujiwara, “Remarks on convergence of the Feynman path inte-
grals”, Duke Math. J. 47 (1980) 559-600.

[13] J. Garnier, F.Kh. Abdullaev and B.B. Baizakov, “Collapse of a Bose-
Einstein condensate induced by fluctuations of the laser intensity”,
Phys. Rev. A 69 (2004) 053607, 369-386.

[14] T. Kato, “On nonlinear Schrodinger equations”, Ann. Inst. H.
Poincaré. Phys. Theor. 46 (1987) 113-129.

[15] H. Kumano-go and K.Taniguchi, “Fourier integral operators of
multi-phase and the fundamental solution for a hyperbolic system”,
Funkc.Ekva. 22 (1979) 161-196.

[16] R. Marty, “On a splitting scheme for the nonlinear Schrodinger
equation in a random medium”, Commun. Math. Sci. 4 (2006) 679~
705.

170



[17] L. Michel, “Remarks on nonlinear Schrodinger equation with mag-
netic fields”, Comm. Partial Differential Equ. 33 (2008) 1198-1215.

[18] K. Nishiwada, “Explicit formulae for solutions of Schrédinger equa-
tions with quadratic Hamiltonians”, Poc. Japan. Acad. 56 Ser.A
(1980) 362-366.

[19] Y. G. Oh, “Cauchy problem and Ehrenfest’s law of nonlinear
Schrodinger equations with potentials”, J. Differential Equ. 81
(1989) 255-274.

[20] M. Reed and B. Simon, “Methods of modern mathematical physics
II: Fourier analysis, self-adjointness”, Academic Press 1975.

[21] Y. Tsutsumi, “L2-solutions for nonlinear Schrédinger equations and
nonlinear groups”, Funkc.Ekva. 30 (1987) 115-125.

[22] K. Yajima, “Schrédinger evolution equations with magnetic fields”,
J. Analyse Math. 56 (1991) 29-76.

[23] K. Yajima, “3 = L—F 1 v H—FRAOHHEFME, ¥ 62 B
A FS (2010).

[24] T.J. Zastawniak, “Fresnel type path integral for the stochastic
Schrodinger equation”, Lett. Math. Phys. 41 (1997) 93-99.

171



