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Abstract

The author considered the strong instability of standing waves for the Lee-Huang-Yang

corrected dipolar Gross-Pitaevskii equation
0 + Aty — a?|z*yh — [P — Ao (K [*)0) — As[¥"¥ = 0, (¢, 2) € [0,T7) x R”.

When A\; < 0 and % < ¢ < 4, the author obtained the existence of strongly unstable

standing waves by establishing blow-up criterion.
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AR € Lee-Huang- Yang /& 1E A Gross-Pitaevskii 7 F2 B F] 7 v &t

{ 00 + A = @?laP = Ml = Ao(K * [9 ) = Aol =0, n

¢<0> :E) = wo(@,

Hrhpg € ¥ = {p € H'(R?), [gs [2|*|@(x)]Pdx < 0o}, (t,x) € [0,T*)xR3,0 < ¢ <4, A1, A2, A3 € R,
0<T*<oo, ¢:[0,7%) x R® —» C R EAEKE. ARRZ RS H 7, « R P %
H. K(z) = 1= ?Clof O RABMAH HAE A%, A oRRR3 o 5 @M MM, Hin|l = 1. A
WFFs, Bikn = (0,0,1), WA EAEHZRIE):

F(u) = -\ |u(z)[* dz—\s /}R3 (K |ul®)(z)|u(z)]? da.
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NHRIRF (u) > 0, AR SCAESCHR [1]HI BRI 26 1 N AT 07T

&1, A2 >0,
N<{ BT (2)
%ﬂ'/\g, Ag < 0.

FREROEARZHYEE 5. 4N = 0 B, Yi FlYoufE SCHR (2] #2 H i 5 Y K 1 18 Gross-
Pitaevskii T 3537 15 {BA 0 BBl P XoF 7 () 38 €00 5% DR T BELGR 2. S 0g # OB, 1% 7 Rl A A 2 1 3 £ A0 B8
-5 DR 30 Bk SR AR B)) ) 2 A OB AR Y I HLA R 1 AR A A3 A AH LA R - 24037 1) 1 Tk
7% (WP Lee-Huang-Yangf&1E), WICHk [3]. HET, s = OB, HFE(1) DALk [4-8)H#) 20 5t.

AL FERFOTTRE (L) B IR, By (¢, o) = e“lu(x)ff, Hbw € REME. u e © 21
(5] 7 72

—Au+ a®xPu + wu + M |ulPu + Mo (K * |u)®)u + Az|ulu =0 (3)

FOAET LR, A1 = Safe SH4ERIEH —A + 2|2 P05 MSILE, BRI,
3a = nf{||Vul|f: + a®lzulfz; u € B(RY), ullpz =1},

il

Ballull> < [VullZ: + a®|lzulZ..

R w > —3a’F, A LU IEHU S0 1k

ol = I19uls + @ loulls + wlull3s ~ ul
HHNL I FHZ B8 E SCN
Salw) = IVl + el + Sl — TP + 2l ()
€ SCT T V2 B
Qu(w) 1= Syl hos = Vs = @lloulfis = P00 + gm0l (9)
Koeo() = O3S0 hor = [Vl + @?foulfs + wllullfe — F@) + Xl (6)
Horpd (2) = Au(Ax). R M
d, =1inf{S, ,(u) : uwe X\ {0}, K,.(u) =0}, (7)
I 58 U (7) IR ME TS N
Mo =inf{u e £\ {0} : S,u(u) =dy, Kaw(u) =0} (8)

HTX(R3) — LP(R*){Ep € [2,6) R 5RO, I AT PU#E AR /M 5] (7).
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ZhangfESCHR [0] R 2 3L A8 R FU, BFFC 1 EUA W (0 A2 VR s 7 i 1 BB i 1
SOk [T T 240 = OB 7R (1) SER R BN R . #5785 FEBR 1 4 £, Dinhe SCk [11]7
BT ARG R A (2) FYEBM ISR RE M. 2\ < OFI0 < ¢ < 41, Feng, Cao FILiufE X
W [12) FBTSC T 7R (L) IR B BRI AT R M. ERAE ARG T, 7R (1) A DA T R TE A B
i AR, 7517 M LU 3 S A 2 I AR A — A A3 T 50 0 0 R

ARSCHE T, BT R SRR ISR R L. B TSk (9] R B 2 HUK T
Hig(A) = So.(M)TE(0, 00) P ME— FAINE G 58, THT7 2 (1) 0 7 LA MR IR, 46545 STk [9]45 32
Wk [L0] P A7, S I LA AR AR 4y 20, ST IR I, TR SRS BE R R A R .

ZERAR:
FE1 W0<qg<4,\3<0, A\, )\ € R, Hifi &M (2), Wd, >0, u € G, HAL {ue i Mb
i B (7) O .

WAL, e XLV AR /IME ] @
dm = ulgj{; Saw(u), (9)

HHM = {ueX\{0}; Qu(u) =0,K,,(u) <0} [FIKEX
dow = min{d,, d,}. (10)

R 5 #E2.2, 3kf3d, . > 0.
EXK = {ue€X\ {0}, Saw) <daw, Qa(u) <0, K, (u) <0}, BT FIFRMEHENL.

B2 W5 <q<4,A3<0, M\, A € R, HIlRFRIE(2). Hho € K, WITTFE(1) Rhapo AHIME
fiFtop () FEAT BRI T3] Py Al

EIE3 W3 <qg<4,A3<0, M, €R, FFHBLKM(2).
(1) Fdpm > do, H Hu, R FE(3) A, MR (1) SRR e™ u,, & SR AR E 1.
(ii) #rdp < du, MIAFLES > 0, FHabolli |10 — uw||x > 0, MAFITRE(1) HILE e AR AL A BRI a] P 5%

2. Fi&ER

EX 1.1 (BATEENE) Wt x) = e, (2) RITRE(L) FEEBE, XHEREMe > 0, f71EYy € &
1o — ulls < e, BITRE(L) Phopo AHIE I () FE A4 BRIN 18] AR, Wap(t, ) = e™uy, ()7 55
AFEEH].
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gw = {'LL S Aun Sa,w(u) S S%w(v)’ VU € AW}’
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3. ESBNEDAE

SIEE 2.1 WA, € R, A3 <0, 3 <q <4, FFHIERFKRMQ2), MAFEw € S\ {OMEFK, ., (u) =
0F1Qq (u) = 0.

MEER AR DL ESR AT A, fFfEu € X\ {0} fifFu RITREG) I —M#E, 5K, .(uw) = 0. X775
T2 (3) M3k Ll - Vu, 1§PohozaeviE &

3w
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3 s
°F
PR

1 2 5a° 2 2 q+2
STl + 2wl + =l - Jul:2 =0, (1)

BT K, () = 0, MQa(u) = 0.
XTI L E(9), T DLR 45 38T

SIE 2.2 BWAL A ER, A3 <0, 3 <q<4, HLEEM?2), Wd,, > 0.
WERR e, EWIM # 2.

MG 51 2.0 A1 fF1Eu € £\ {0} 15K, . (u) = 0FIQ,(u) = 0. & Xuy(z) = Au(z), H(5)
A(6) AT, FHERIIN > 1, MK, o (uy) < 0F1Q,(uy) < 0.

< g <A, XMEREMp > 1, 7 Lo, (z) = pio(uz). D5 (5)RF(6) X, AT

3(]/\3
2(q +2)

4_ 3 8_
loll§i%s) = a® v 2 avl|7e — Jna~*F(v),

Qu(v) = pd (V3 + ;
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ek, X
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HF(,1) = 0, XAEEMN > 15 > 1, FF1EH BB (N, o) AT £ (Ao, o) > 0. 53— J7 THI,
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M2 < g < AR, FHMER A > 1, E Xv,(2) = po(px). 4545(5)20(6), W4
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— 22 __F _ 42,3 22 q—1 q—i—22
Qo) = (190l = SF(w) — 0t ol + 5ol ol

Ko (va) = p(||VolZe = F(0)) + @’ avl|fe +wpoll7s + Asu® o]l 752

La+2-

M2 < q < AFp > 1, W A o]| 752, < Asp|o||9F2,, AT15

Lat2 La+2»
K, (v,) = pK,(v) <0.

HTZEI S S < q < 20BBEML, WAFE L, > VERQ.(v,,) = 0. B, v, € M, W MZAEZEH.
R, EMd,, > 0.

Boe M, HTK,.(v) <0, W #£0. BNQ.(v) =0, #535 <q<2,

2
Saw :Saw - 5 Wa
0) =S0lt) = Qa0
3q—4 w 3q +4 2—q
~6q IVollze + 5 llvlz: + G2Tq|lxv|\iz + TqF(v)- (12)

2 <q<4, N

1 1 w 5a? 2
Saw() = Saw(v) — gQa(’U) = 6||Vv||2Lz + §HU||2L2 + ?HWHZE +3

—dq
m/\3||v| %ﬁz- (13)

M < g < AR, BT #£0, 846 (12) R (13) 2, AMERv € M, HS,0(v) > 0, NI #d, > 0.
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SIEE3.1 WAL A €R, A3 <0, 3 <q<4, HFHBHLKRM?2), MK ZTTFE)H—DALRIE.
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WERR Wy € B, FFH(t) 2T RE(1) . ARFE5IELL, Mg
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B, WEHAMERER € [0,T%), AKa.,((t)) < 0. R RA AL, W IEL 1S, 17
ety € [0, TR K, o (¥(t1)) = 0, WSau(1h(t1)) > du > da. BINZASE (17)207 )&, Bredii A
FRAL, BEXHER I € [0,T%), A Kaw(¥(t)) < 0.

HWR, EB AT E I € [0,T%), BQa(w(t) < 0. BBE4SE A ST, R30S v 15, 17
ity € [0,7%) MR Qa(d(t2)) = 0. BUAK, . (1(1) < 0, A (ta) € M, WS, o (1(t2)) > dim > daeo-
HFiZREQ7)RFE, WMERBEA L, BISHEZ R € [0,T%), A Q. (v (t)) < 0.

BNk, UERA E L 2.

EIB 209ERA IR ViriallHE R, £

d2
dt?
MR PR &0, RFRIE AR AES > 0 /3Q.(v(1) < 6. B NKAE TR () MIE R — ALK, BT
PAXHERE At € [0,7), AKuw(¥(t) < OMQ.(4(t) < 0. [EE € [0,T)Hidy = (t), MGy

lzw(t)[7: = 8Qa(¥(t)), ¥t € [0,T).
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3q)\3
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w

Qu(ud) = N Vuullfs — a3 — SXF (o) +

o A2l |75

La+t2»

ML (1) = ORIQa (ud) = OFME—[IFEE RN, BIN = 1. AHERMIN > 1, 13
Qa(u) <0, Kqu(ul) <0.

37, ERERLS, (u)) = A K w(u)). B, SHEERIA > 1, HSw(u)) < Saw(uw). H
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[ult = wolls = (A = Dljwslls <e.
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FINL S, w(u) = A, o (u)) K, o(u,) = 0, FILSHERMA > 1, HLS, . (u}) < 0. 55—
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