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Abstract

In this paper, we mainly consider the following nonlinear Schrodinger Equation
A u—V(yu+Qy)uw? =0, u>0, ue H' (M),

where p > 1, ¢ > 0 is a small parameter, (M,g) is a compact smooth 2-dimensional
Riemannian manifold without boundary in RY (N > 3). Let I' be a closed curve,
nondegenerate geodesic relative to the weighted arc length fr V"Q%_", where o =
% — % Under some constraints for V (y) and Q (y), we prove the existence of a
solution u. concentrating along the whole of I', exponentially small in ¢ at any positive

distance from it, provided that ¢ is small and away from certain critical numbers.
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Hrp > 1, TREMEBMRATY(t, y) = expideuly) FER. BEIRTu(y) £IER, I HELTT T
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AESEPEN0, W R TTRE (1) S Tu U R J7 AR
E2Au—Vu+u? =0, u>0, ue HRY), (2)

KV (z) = K(y) + A BAMREV ek H. inf V(y) > 0.

yeRN

it 3 LA, JRR2) M IR E . ZE 46 T/ [1]%, Floer MlWeinstein
W T RL(2) MIEM, Hp = 3 FIN = 1 B, Sy R 7EV (y) M 3ERALIG 7t fyy W,
I HLEyo AR ABBR 2 AN 45 KL SE ). WM L, A ATTIE W) Tue BOAETENE, DL Ru. ~
V(yo) 7T w(V(yo) b (y — yo)), FerPu 2 R AR 0E— i

w' —w+w’=0, w>0, w'(0)=0, w(doo)=0. (3)

2R, VAR — G TR B E 4RI L, IR R AR AR, BT
2 6] B P ARAE B SRR RO B, 1 [2-S]iA.

Wi, N = 2 A0 M TR B L Ve R 1k AR R K 25 B, Del Pino,
Kowalczyk AIWei 26 5CHk [O]FHEN] T e > 0 FLIE B SE06E 3 0 7 F(2) OMAEA 72 I 26T i
SIE, 3 ELTE 2% 60 F T U B (1) SM A5 3R,

T ()R, RAVEE(M, ) EBFFAHE AR Q) HAE L #1772

2

i = AU — K()v+ Q) Wl v yeM, (4)

Hrhp > 1, M,g) Z2RY (N > 3) Mg TL R M EBRRZRY, TREMEREERAGY(yY) =
exp(ire™ Nu(y) B, [FEE, FAEBlu(z) L7 HE

E2Au—V(yu+Qy)u? =0, u>0, uec H'(M). (5)

kT R Z2mEM LR G 4 LI N, AT By (0) 72 fIZRT A 1EJ7 Ml
HAZHOE, KB ZRA&D MK SH. {v(0),7(0)} ZVIFIT, o) M FIbriEEAS S, ]l
4T MHEM Sy nTLLRIR A

Y = exp.g)(tv(0)) (6)

R, X Ht < 6o, 0 € [0,4).

HRAESCHR [3] R0 S T AR FINBLZ (D) = [ VoQz—7 & b MAEIR AL #h £ 55 4 T
fED Ei—MAE %10, LK AR RIEF R 1. Bk(0), K(0) 2 FRmiZ&D pohs, 2825
M i 2. 5@, V(y), Qy) SHRE AV (t,0) 5Q(t,0), iy %R (6) & XL . [
AR ELQ(y) I EBRHIQ,(0,0) = 0.

R, —Br 2410 ST

aV;(0,0) = —k(0)V(0,0). (7)
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B A R AR A AN T R T R

R+ [oV IV, + (% —0)Q'Qy|N — [V 1V, + (% —0)Q 7 'Qu — (e + DK = K(0)]h =0, (8)

h(0) = h(€), h'(0) =K' (L) 9)

HHER.

2. FRFER

RV (y) FQ(y) i 2 AN A
(a) V(y) € C=(M) B inf V(y) > 0;
(b) Qy) € €=(M) H inf Q(y) > 0;
(c) Q:(0,0) = 0;

(d) 71750 < 6 < 1 f#i15
Q(y) < Ce’ll,

N2 H AR SCH) AR
FE1L M ZRY (N >3) P LAFEHRZAN. BED R4 Tz s

/V(SQé_é
r
FabfedE B LA &, HEV HR(a) AAQ HA(D) — (d), FEALEFHN >0, e >0,

Bireg > 0 3 —tne < e, #2036 51

|k?® — A.| > ce, VkeN, (10)

RIS A2Z(5) 2 BT LB A B3R E M., 3T 48 (6) 2 S8y, u.(y) M RAH KT 54

) = (G g T eV 0.0 D1 +o(1) (1)

I, By > 0, fEu(y) £k LB

u:(y) < EXp(—Co€_1diSt(y, r)).
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3. T EIR
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NIFARE R IEMRS (-, ). BN EATINELTARFE: B4 p ML LIRFRU. ¢ LR
Aoy sm), gl i =1, AR AR E. R LENMaARA g, = (252
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AT THEREL € (00, 00), exp,(tv) A Z X8, I Hy(t) = exp, tv MK, € HL 5

v(0)=p, +'(0)=w.
TR, 45Ep € M, WAFTEe > 0, (38U exp, : B.(0) C T,M — M =2B.(0) 5M Ef—AJF

T4 A 4 R
BIHEL. w R A AL(3) WoE—E, M T @ % X fe s 5

1 1
/wzdx—Qa/wida:, —;B:-‘:F'O':Zi—*. (12)
R R p—1 2
ER. BDAw W2 (2) 3, BTl
w? = w? — 2t
x p+1 Y

/R(wi + pi 1wp“)dac = /}szdm.
XH(2) A A WL bw, PIAFR 4 G 55358 7 J5 15 2

/(wi-l-wQ)dx:/wp“dx.
R R

i P A Bt 15

4. EELERAVUERA

B, BATME T RE R R AR, & h S AT SR S H R B e AR ZRT B
RRFAR & (¢, 0) B A(s, 2) = e (¢, 0), WITFE(5) Hi

Usy + Uss + Bi(u) — Vi(es,ez)u+ Q(es,ez)u” =0, (13)
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TR, TIRE(13) AN
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X HEBy(v) &2 —NEMMa R T, E-EB PRTHEENFERE, Viesez) — V(0,e2)
MQ (es,ez) — Q(0,e2) =M. HEHEHFETB, WITEI RS He —XKE . FEH
AERR R (2, 2) ™, BATTH w(z) MENER— ORI, 53R ZEE, = S(w) = O(e). fER/MRZEZR,
TR R Ey h&He B—IkI

By = e Hkw, — B2V,(0,e2)zw] — eB72V,(0,e2) fw.

SEE A (T) NG HES H

“+oo
Eiw,(z)dx = 0.

— 0o

A Fredholm €, W F T FEAME— ¢ = ews:
+oo
_¢xx + ¢ - pwp71¢ - E], / wwgbd:v = 0.

PR, S (w+ewy) = O(e?). J T — DN 7EBRNEIL, AR ZH 12— D28 RAOTFE DR
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R R K. AT TR (13) IR A = ¢ +w B B (f,e) FIBCE RN
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:{(M 1710 = 1wy + 1 ey + 18 o < 2, } )
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lelly = & lle”ll zao.e) + 2 €'l pago.e) + lell e o,y < €

JEI b, Bl RA A Y|z < 26e7 WA E L. SR, A B R A FRAT T Lhw Fllg 8 AR
MRS = R x (0,071 BBx (Jo|e™) & —AGIH M s 5, IF B Ex(t) = 1, ¢ < 0,
x(t) =0, t > 26, FHEBFFRET ¢ KW 58

L(¢)=xE+N(¢), ¢€H(S). (17)
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L(¢) = B2z + buw + 0 ' — o+ XB2 (¢)
N(¢) = x [(w+ )" —wP —pwP~lg].
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