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The object of the article is solving of 2D Hartree type equation. We have used semiclassical approximation to
pass from the nonlinear equation to analytically solvable equation. For Hartree type equation exact linear
Hamilton equations and approximate equations for the second moments, based on semiclassical asymptotics,
have been obtained. The exact expression for Green function has been obtained for approximate equation. So we
have obtained analytical expression for the vast class of wave functions which are the approximate solution of
nonlinear Hartree type equation. Computed function has specific behavior which reflects behavior of exact

solution. Also we have obtained the error of the asymptotic solution to estimate its accuracy.

JIByMepHOE ypaBHeHuUE TUna XapTpu
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SUHINTEHHOBCKOTO KOHACHCaTa B IIOJIC MarHuTHOH JIOBYIIKH. Crnaraemoe ky2/2 OIIMCBhIBACT IIOTCHIIMAJI

MarHUTHOM NoByIIKH, a W (X, X") — moTenuuan B3anMonencTBHs.

O603HaunM @ Y™™ HenTpanbHBIe MOMEHTHI BOJTHOBOM (yHKIMHI
1
atm(e)[P] = T j P*(x, y, D{(Ax)* (Ay) (AP )™ (AP, ¥ (x, y, ) dx )
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rie Ax =x—X(t), Ap =p — P(t), p =—ihV, a X(t) u P(t) — nepBble HayalbHbIE MOMEHTBHI BOJHOBOM
¢ynkuun. OurypHeiMu ckoOKM 0003HayaloT ymopspouuBaHue mo Beimio (cM. [2]). B pabore [1] Obuio

IMOKa3aHO, YTO Ha KJIaCCE€ TPACKTOPHO COCPECAOTOYCHHBIX q)yHKL[I/Iﬁ CIIPABCJIMBBI OLICHKH

glbmn — O(h(k+l+m+n)/2), (Ax)? = ’O(hlvl/z) (2a)
[epBble HauaJIbHBIE MOMEHTBI OIPEEIISIFOTCSI CTAaHJAPTHBIM 00pa3oM:
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X [¥] = (Xy(t)> = fll’ x¥dx, P()[¥]= (Py(t)> = J-l}’ P Wdx. 3)
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IIponuddepenmuponas Beipaxenus (3) ¢ ydeTtoM ypaBHeHHS (1) M KOMMYTAIIMOHHOTO COOTHOIIICHHS
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[Ax;, Apy] = ihdj, momyunm chCTEMY ypaBHEHMH HA MEPBbIE HAYAIbHBIE MOMEHTBI

P(t) = —H,(t),
{X(t) = H,(t). @)
P

0 ®
3neck o6o3nayeno H, (t) = ( kX (t))' H,(t) = - AHAJOTHYHO C TOYHOCTHIO 710 MOMEHTOB BTOPOTO TIOPSIIKA
y
TIOJTyYHM ypPaBHEHHS Ha IEHTPAaIbHbIe MOMCHTHI BOJIHOBOM (DYHKITHH
22,0 _ 11
a~’ = 2pra ,
a’? = 20, a'?, (5)
211 _ 02 _ 2,0
a =Hya H, . a*".

rite o6osHatcHo H,, (t) = diag (i %) H,(t) = diag (—2||l1v||2,w0 %; k — 2(|¥| 2V, y—lzz)

1,0,1,0 2,0,0,0 0,0,2,0
altl = (a ) a*l = (a ) a’? = (a )
J ) .

a,0,1,0,1 aO,Z,0,0 a0,0,0,Z

Cuctemy (4), (5) OymeM Ha3bIBaTh cucTeMoit ['aMunsTOHA-OpeHpecTa 2-0T0 MopsAKa.

C yueToM o1eHOK (2a) 3anumiem

{=ind, + Hy(t, )}¥ (x,t) = O(1*/?), (6)
_ Ap, AB) + 2(P(t), Ap) + (P(t), P(t)) k
Ho(t.C)=< p, AP) + 2( (;mm (P(1) ()>+§(Ay2+2Xy(t)Ay+X§(t))
1 aZ,0,0,0(t) 1 aO,Z,0,0(t))
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e ¢ = (P(0), X(0), a?°(0), a**(0), a®?(0)).

31eck MOMEHTHI BOTHOBOH (PyHKIIMH 3aMEHEHBI Ha PeIleHNs] ypaBHeHNH (4) U (5) ¢ HadaIbHBIMH YCIIOBHUSMH,
OTpeneNsieMbIMH ~ HadaJbHBIM  yCJIOBHEM Ui BOJTHOBOW (QyHKIMH W  cooTHomeHusmu  (2), (3).
KBazukiaccuueckas ¢pyHkius [puHa ypaBHeHHs (6) HAXOJAMTCS CTaHAAPTHBIM criocoOboM (cM. Hampumep [1]) u

HMeEET BU]T
t

(P(1),X(2)) — H()) dr + (P(t), Ax) — (P(s), Ax’)
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Iycts Wy (X, t)|=s = @(x). Torna

Yolx, t) = j(p (x)G(x,x',t,s,)dx’. (7)
]RZ
Jlnst HauanbHOTO yCIIOBUS BUAA
n
(x —x V)2 y?
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e N, X,V i1, ¥ k2 — HEKOTOpBIE KOHCTaHTHI, A — HOPMHUPOBOYHBIH KOd(duument, unterpan (7)

HaxonuTcs aHanuTHuecku. Ha puc. 1 mpusenensl rpaguku |¥y(x, t)|? 11 HavanbHOTO yciioBHUs (8) B MOMEHTBI
Bpemenu t; = 0, t, = 1.57,t; = 3.
Takum obGpasom, dynkums |¥,(x,t)|> asynepuonnuna no BpemeHH (kojeOGaHHs BIOIb OCH X W y) W

MpEACTABIACT cobotii MCHAIOIHUECA MECTaAMU OTHOCUTECIIBHO EHTPAa MacC IMUKH.
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Ioncrasum (8) B ypaBHenue (1) u moaydanm
, o ky? , , -
—ihd; — ﬁA + - + AV, J W (x,x') |Wo(x, t, W) |> dx’ t Wo(x, t, k) = g(x,t, 7). ©)
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Oyukuus g(x,t,h) HaspiBaeTcs HeBsi3kol ypauenus (1). Hepsizka (9) mepuomnyHa Mo BPEeMEHH, MO3TOMY

JUISL XapaKTePUCTUKH TOYHOCTH pelleHusi ypaBHeHHs (1) B 3aBUCHMOCTH OT /i OyAeM HCIOJIb30BaTh (DYHKLHUIO

o) = \/ fOT fRzl g(x, t,n)|?dx dt,tne T — nepuon Hewsi3ku. Ha prc. 2 npusenen rpaduk 3asucumoctu @ () u

0*(n) = MA®/?, tne M — nocrosHHbIi k03 (HUINCHT, BRIONpaeMBbIil TAKUM 00pa30M, YTOOB Tpauky HyHKIIHI

O (h) n ©*(h) kacanuce.
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Puc. 2. Ipagux O(h) u 0*(h)

Taxum o6pasom, pynkius O*(h) orpanuuuBaer cBepxy QyHkimo O (4), 4TO CBUAETENLCTBYET O BEPHOCTH
ouenku 0 (h) = O(hg/z).

CIIUCOK JIMTEPATYPBI

1. BarpoB B.I., benos B.B., TpudonoB A.FO. Meromsl MareMarndeckod (U3HKH. ACHMITOTHYCCKUE
MeTobl: YuebHnoe nmocodue. — Tomck: U3n-Bo TITY, 2005. — 166 c.
2. Kapaces M.B. O BelineBCKOM U yIIOPSA0YEHHOM HUCYUCICHHH HEKOMMYTHPYONINX OTepaTopoB. — Marem.

3ameTku, 1979, 1. 26, BbIm. 6, c. 885-907.



