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BBe,D;eHl1e 

OAHO~ M3 B~H@X np06neM COBpeMeHHO~ KSmiTOBOH ~11311KI1 RRnfleTCR 

I1ccne,l1,0iajl1e HenepTyp6aTI1BHOH CTPYltTYPbl BaI{YYMa D It8Jm6pODo-qH@X 121 
TeopAAX 1.1{ UaCTO.fIDt8MY BpeMeIDI CtlliTaSTCH YCTaHOBJIeHHLlM (CM. .nanp, , ) , 
lITO BOJIHOB8.H tfJY1llilJJ1H BaKYYMa ID3JIH6TC.f! cyrlepU03IDJ;I1eli BaIqyMOE, 

npI1H~~~I1X pa3nHqHblM rOMOTOnHtleCKI1M KnaccaM/3/ C onpe,l1,eneHHbW 

~eno-qI1CneHHbIM ~ononOrYfqeCKH:M I1HBapl1aHTOM (TonOJIOrl1-qeCKI1M 3apR)J,OM) 

Q, 11 xapaxnepasyerca Hel1pepjB,bIM napaxerpox e , HapymalOIl\HM CP

HHDapHaHTHOCTb. 3T~ " e -MI1PbI" 4 ne C006malOTCR npyr c' ,IJJlyroM 11 

RRnHlOTCR ~3~eCKI1 HeSKDI1DaJIeHTHHMM. nepexo~bl M~ COCTORHl1flMH saKY

YM8,06JIa,IJ,aJOIl\I1MM .pa3JI~HbIMM Q , csaaaau c HaJII1-ql1eM B aeaõeneasrx 

KaJII16pOBO~HHX TeOpl1flX (RHra-MHnJIca) D eBKJIH~OBO~ MeTpl1He KnaCCH-qec

KI1X pemeHHH noneBb~ ypaDHeHI1H, I1MelOIl\l1x HeTpI1BHaJIbH~ TOnOEOrl1~ 

(I1HCTaH!OHbI), /~o BnepDbIe 6bIno o6Hapy*eHo A.M.ITonflKoBSM c COTPY,I1,HI1

KaMl1 B 1975 r. ui. MCnOJIb30B8HH8 HHCTaH~OHHb~ pemeHI1i1 11 I1X CBOi1CT

Ba paccMoTpeHH D/51. D630p MeToAoD Kccne,l1,oBaHY.R CTPYKTYPbI DaKYYMa 

B KD8HTODOH XpoMO,l1,HHaMMKe, onpe,l1,eJIeHl1fl BKJIa~i I1/cTaHTOHHb~ 8~eKToB 

B aMIUlI1TY,IJ,hI pa3JII11IHbIX npouecco s cO~epJKI1TCSI B 7a • 

qHCJIeHHbIH 3KcnepHMeHT, OCHOBaHHbI~ Ha rrpH6JI~eHHOM Dh~HCJIeHHH 

KOHTHHYaJIb~ I1HTerpanoB, mHpoKo I1cnonbsyeTcR cei1-qac Anfl H3yqeHHR 

HenepTvo6aTHBHUX xapaKTepMcTMK a «anH6poBo4HhIX TeOpl1RX (CM., 
HaTIp. /7-16/ a TéOOit8 ccwnlli B ôTH:X paooraxl • l~ CQJW.JlemlIO, 3HalISUIDI TQ

, , (1I/ 
nOJIOrH1.J:8ClW:L1 DOCTIp11lfl'rnIBOCTli (CM., H~np. , ) 

y 1" 1 2r- = arn V <Q > 
V-oo 

( V - o6õeM npOCTpaHCTDa-BpeMeHI1), Dh~HCneHHb[G D )J,aHHb~ paõo rax 

nYT8M paCqeTOB M8TO,l1,OM MOHTe-RapJIO Ha ~~ileTI{e, OTnl1~a~TCfl ,n,pyr OT 

.D.Pyra H OT ,eHOMeHOJIOr~eCKI1X oQei-IoK/1 / Ha 1-2 nOpR,I1,Ka. KaK OTMe

qaeTCH B/'7a , npl1-qI1Hà TaKoro OTJIH-qYlfl MOJKeT 3altJIIO-qaTbCH ImK B I:a3EI1

~HH onpe.o.€neHH~ TOnOnOrHqeCKOrO 3apR,IJ,a Ha pCmeTI{e, TaK 11 B D03MOIK

HOCTH Han~Hfl cnel~I1(IlH-qecKov. CHCT8MaTH-qeCKOM nor-peaaocrn , CDfl3aHH0i1 

C KOHe~OCTblO mara pemeTQ-qHoH ,I1,I1CKpeTI13a~HH. B pa6oTe/87 6~a o6Ha

PYiK€Ha D03MOlltHOCTb "cKa-qKa" -qaCTI1~iIl -qepe3 nOTeH~l1aJIbHbIH 6apbep 
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BMeCTO npOHHKHOB8HHH' CKBOSh HerO B pesynhTaTe TYHHenHpOBaHHH B ~HCneH
HOM 3KCnepHMeHTC, ío~a mar pemeTKH cpaBHHM c paSMepaMH HHCTaHTOHOB. 
I{aI{ yxaaana asropu 8 , BC'ie,n;CTBH8 eroro HTepa~HH MorYT CXO,n;HThCH K 
HeBepHoMY p~synhTaTY. B/8 (eM. TaK*e/7a/) ,n;nH YCTpaHeHHH 3Toro He
~eflaT8nhHoro 3~eKTa npegflo~eHo HcnOflhSOBaTh MO,n;H~H~HpOBaHHOe ,n;e~CT~ 

BH8, B KOTOpOM CYMMa SHaqeHHM nOT8H~Hana B ysnax pem8TKH 
%[V(Xk)+V(Xk+,) ] saMeHeHa HHTerparrOM no OTpeSKY npHMO~ 

J'v [X=:Xk + ~ (xk+,-Xk)Jd'C.. Ha Heo(5xO,rr,HMOCTh HcnOihSOBa.HHH peme-
TO~ c 60nhlIIHM qHCnOM ysnoB YKaS~BaeTCH Ta~e B pa60Te 15a/, r,n;e HC
noxsaoaanaaa penrerxa npa onpeneneanux 3HaqeHHHX KOHCTa.H·TbI CBH3H 01<a
3aJIaCh cnHlIIKOM ManeHhKOM AflH npOHBneHHH HenepTyp6aTHBHHX s~eKTOB. 

B~HcnHeMaH Ben~HHa Ha TaI{O~ pemeTKe 6bma ,n;aneKa OT aCHMrrTOTHqeCKOrO 
SHaqeHHH. ~yro~ BOSMomHO~ npHqHHOn OTMeqeHHorO paSnHqHH pesynhTaToB 
(CM./7a/) MomeT HBnHThcrr npe,n;rronomeHHe, qTO 06~Horo BpeMeHH penaK
ca~HH He~OCTaTOqHO ARfl npOflDneHjH HHCTaHTOHHb~ s~eKTOB. 

B O,rr,HOtl HS nocnennnx pa60T 18/ nYTeM pacuera MeTo,n;OM MOHTe-Kapno 
Ha p8lIIeTKax ,n;o 124 c HcnonhSOBaHH8M OpHrHHaRhHOrO arrropHTMa 6bmO 
no.nyueao SHaqeHHe TonOnOrHqeCH:ol1 BQcnpHHMtlHBOCTH, flyqme/co/n8CY1O~ee
Cfl c ~eHoMeHOnOrHqeCKHMH pesynhTaTaMH. MHTepecHo, qTO B 14 STa Be
nHqHHa (5wna HaH,n;eHa B pasYMHwx npe,n;8nax, qTO rrpoTHBOpeQHT/I 5/, XOTH 
TaM acnonsayercn rro,n;06Hblt1 anr-oparv. B cooTBeTCTBHj c/orrpe,n;eneHHiM / 
TorrOnOrHqeCKOrO sapfl,n;a Ha pemeTKe, rrpe~omeHHhW B 14 , B pa60Te 19 
c npHM8HeHHeM cTaH,n;apTHoro BapHaHTa ,n;eMcTBHH 6bmH nonyqeH@ peaynhTa
TN, xcpomo cororacyomaeca c np/6njeHHeM paspezeaaoro HHCTaHTOHHoro 
raaa. B TO me BpeMH B pa60Te 20 Bb~BHraeTCfl 060CHOBaHHe Toro, qTO 
co CTaH,n;apTHWM g8l1cTBHeM HeBOSMomHO rrpaBHnhHO onHcaTh flBneHHfl, B~aN

BaeMbI8 HHCTaHTOHaMH, H npegflaraeTCfl CBOM BapH8HT ynyqw8HHoro ,n;eMCTBHfl. 
OqCBH,TJ,HO, uro He06xo,lJ,H.Ma ,n;aRhH8tílIlafl paõora , qT06~ c e,n;H~ no

SH~H« OÓõRCHHTh HMeID~eeCH K HaCTOR~eMY BpeMeHH 60nhmoe Kon~eCTBO 

p8synhTaTOB. B CBR3H c GTHM B nocne,n;Hee BpeMR pR,n; aBTopOB aaHHMaeTCR 
60nee nocne,n;OBaTenhHMM Hsy,qeHHeM 3THX/RBieHH~ Ha Mo,n;8flrrX ~S KBaHTO
BOM MeXaHHKH. B pa60Te/2I 7 (CM. Ta~6 76 )npoHsBo,n;HTCR nOllWTKa onH
caHHH HerrepTypóaTHBH~ RBneHHM c nOMO~hID MO)J;H~H~HpoBaHHoro BapHa~H

canoro npxmnma ÇDefIHMaHa. B/22/ npenaaraerca CBOI1 MeTO,n; onpeneneaaa 
MY~bT~HcTaHToHHoro B1<na~a B KBaHToBol1 MexaHHKe H BH,IJ;BHraeTCfl npe,IJ,
nOnOJKeHHe o ~opMe paanOJKeHHR 3TO:0 BKna,IJ,a no CTeneHHM KOHCTaH~N CBH
SH. ITpe,n;nonom8HHe no,n;TBepm,n;aeTCH qHcneHHHMH npHMepaMH paCqeTOB ~H 

,n;Byrop60ro nOTeH~H~a , cos -nOTeH~Harra B KBaHTOBOn MexaHHRe~ He
CRonhKO OTnHqH~M OT 22 no,n;xo,n; K STOt1 np06neMe pearrH3yeTcH B/23/ • 
B pà60Te/7B/ TaKJKe paccMaTpHBaIDTCR 3~eKT@, CBHaaHHWe c TYHHenHpoBa
HHeM B o,n;HoMepHoM ,n;ByropóoM nOTe~Hane,H npoHsBo)J;HTCfl nOI1@TKa c03,n;a~ 
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HHH 3~e1<THBHol1 TeopHH, orrlic~BaID~etí TonOnOrHqeCKHe ~YRTYaQHH B KBaH
TOBol1 TeopHH rrOflH B TepMHHax KonneKTMBHh~ Koop,n;HHaT (CBflSaHHb~ c 
nOSH~flMH HHcTaHToHoB). 

B ,n;aHHOM pa60Te Mb1 XOTHM rrOKaaaTb, KaK HerrepTyp6aTHBHN8 3~eKT~ 

MorYT ÓHTh paCCqliTaHH Henocpe,n;CTBeHHO Ha KOHTHHyanhHoM ypOBH8 6ea 
perneTo~Hotí ,IJ,HCKpeTHaaqHH. BorrpocaM MaTeMaTHqeCKH CTpororo nOCTpoeHHH 
Mep~ B KOHTHHYanhH~ HHTerpanax RBaHTOBOn ~HSHKH y,n;enfleTCR B noc~e,n;

/ 24f.3HaqaTanbH08 paaBKTH8Hee BpeMH 60flhlIIoe BHliMaHHe rr~~ M8
TO,n;j np,H6mDKeHHoro BbJqHcneHHH KOHTHIiyanhHblx HHTerpanoB/25 • B paõo
Tax 261 HaMM 6bmH nocTpoeHN HeKoTopNe npHónHmeHHHe ~opMynb1 ,n;nH KOHTH
HyanhH~ HHTerpanoB? TOqH~e Ha Rnacce ~YHR~HOHarrbHb1X MHOrOqn8HOB sa
,n;aHHoH CTeneHH. B/2 / HcnonhaOBaHHe 3THX ~opMyn H HX 3~eKTHBHOCTh 
ÓbmH nponeaonc'rpapoaaau na npHMepax rapMOHHqeCIWrO H aHrapMOHHqeCKOrO 
ocqHnnflTopOB. 'QqeBHAHO, qTO npH TaKOM no,n;x~e He B03HHKaeT npoóneM, 
no,n;oóHblX 3~eKTY "CKaqKa", 06HapYJKeHHOMy B 8/, H CBRSaHH~ c KOHeQHO
CThID lIlara pemeTKH. PaCqeT~ Ha KOHTHHyanhHoM ypOBHe B nocne,n;Hei Bp,e~ 

npHBneKaIDT K ce6e BH~MaHHe MHOrHX aBTopOB. B He,n;aBHH~ paÓOTax 2ei B 
paaxax su (2)- li SU (3) - rpynrr B KOHTHHyarrhHoM cnyuae ÓhmO rro.nyveno 
anre6p~eCKoe B@p~eH~e ,n;nR TonOnOrHQeCKOrO aapH,n;a, npHrO~Hoe TaKme 
,n;nH pacueroa na pemerxe H ~onYCKaIO~ee rrpOCTYIO reOMeTpHtleCKYIO nnrep
rrp8TaIJ;iIO. 

B HacTo~e!1 paÓOTe cnOMOll\blO rrpHónnmeHHoro B~HcneHHH KOHTHHYaJIh
Hb~ HHTerpanOB no ycnoBHot1 Mepe BHHepa Mll Hccne,n;yeM BOnpOCb1~ CBHsaHHble 
c ,n;BIDKeHl1eM qaCTH~~ B ,n;Byrop60M norcmraanc, a TaK*e paccaarj.aaaex 
KBaHToBbTM MaflTHHK, HBnH~HI1CH õonee a,n;eKB8THot:i Mo,n;enhID nepHO,IJ,MqeCKOM 
CTPYKTYP~ BaKYYMa729,30 B TeopHH flHra-Ml1nnca. B HcnonhayeMoM HaMH 
nonxone onpenenesae TonOnOrHqeCKOrO aapsna oxaauaaerca ~OBonhHO npoc
TbIM H ,n;OCTaTOqHO Harnfl,n;Hb~. ITonyqeHHbTe qMCneHa~e pesynhTaTb1 xopomo 
cornaCytOTCH c npH6nHJKeHHeM paapelKeHHoro MHCTaHTOHHoro rasa, npWICM 
npOBo,n;HMb1C pacueru noasonaor accncnouaru rpaauru rrplli'vIeHIDIIOCTH o-ror-o 
npHÓnl.UK8HH.R. MbI TaKJKe yóe,n;HnHCh, qTO OCHOBHOt1 sioran ,n;aJOT KOH(IJHrypa
qHH, 06na,n;arOll\He cpasaarensno He60JIhllIHM TOIIOnOFHqeCKHM aapnnoa, 11, 
HaKOHe~, HcnORhSOBaHHe rrpH6nHmeHHbIx'~pMyn/25/ aaMeHHeT HaXOJK)J;eHHe 
KOHTl1HyanhHblX HHTerp8JIOB B~HcneHHeM "OÓh)qHb~" HHTerpanOB M8JIOti KpaT
HOCT~. aTo nOSBORHeT HcnonhSOBaTh ~eTepMHHHpOBaHHHe MCTO,n;b1 (B qaCT- ' 
HOCTH, RB~aTypHHe ~PMYn~ faycca H qeó~neBa) H npHBo,n;HT K SHaqHTenb
HOt1 3KOHOMHH CtleTHOrO i3peMeHH H naMHTH ::m:\1 no cpaBHeHHID c pacueraaa 
Ha peserue MeTogoM MOHTe-Rapno. 
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l. OCHOBH~e cooTHorneHHR 

B eBKnH.u;OBOH KBaHTOBOH MexaHHKe MaTpaqH~e an8MeHT~ orrepaTopa 

3BonIDQHM 

Z (X0f'T) = <Xf Ie -HT IXi) 

CHCTeM~ C raMHnbTOHHaHOM 

1 2 1 d 2 (I)
H= 2 p +V =-'2 --'--2 + V 

dX 

COCTORmeH MS 6eCCnMHOBOH ~aCTMQ~ MaCC~ M=1 ,COBepmaID~e~ O,Il.HOMep-

HOe ,I\BIDKeHHe B none C nOTeHI~MaJIOM V(X) t X E. ( - 00, (0) ,3amtc~

BaIDTCR B BM,Il.e KOHTHHy,anhHoro MHTerpana no ycnoBHoH Mepe BHHepa 

(CM. / 31f TaK*e/ 24/ ) : , a 
, 'T' 

Z(Xi' Xf'T) = Jexpt-rv[x (tl] dt}dwX 
{2) 

co,Xi,T,X f 

3.u;eCh M ,Il.anee MH nonara~M h = c = 1 ., HHTerpHpOBaHMe B (2) npo-

RSBO,ItHTCR no npocrpaacray asnpepaesax aa [o, -T ] !lJyHK~Ht\ t Y,Il.OBJl8TBO

pmoIItHX 
X(O)=Xi ' 

x(T)=Xf • 

B npennonoseaaa H8JI~HR Y H ,IV{CKpeTHOro cnexrpa 

H'Y (X) =Eri\f"n (X)n 

HMeeM 
-E T"')' n x

Z(X.,Xf,T) <i.:» 'rn(Xi}lf"n(X.f). (3) 
1 'n , 

TaKHM 06paSOM, 3HeprHR OCHO~HOrO COCTOHHMR CMCTeMbl paBHa 

E = Iim [- ~ lnZ(T)] (4) ,o 
T-~ 

r.u;e 

Z ("T) = Le-EnT Z(X,X,T)dX {5)=1
-QOn 

nocnj CO/TBeTCTBYIDIIte~ 3aMeHH nepeM8HHHX B ~OHTHHY~bHOM HHT8rpane 
{CM. Va )BenHllHHa z (X,X,T) 3aI1HCüaaeTCR B BM,Il.e cne,IJ.YIOIIterb 

MHTerp8JIa: 
1 

~ Z(X,X,T) = _~ S exp { -T SV [{T'x (t) +X)dt}d XX • (6) 
~~TC o w 

0',0,1,0 _ 

rro HOpMHpOBaHHO~ ycnoBHoA Mepa BMHepa. 

4 

ITponaraTOp G(~) orrpe,Il.ena8TCH cne,IJ.yIDIItHM 06paSOM (CM. / 2?a/ ) : 

G('t:) ==<O/x(O)x('L)1 o> = lim r(7;) (7) 
T-4-00 

rAe KoppeUHQMOHHaa ~YHK~Ha' 

r(~)=<x(O)x(~)/ == 
~ i (8) 

= _1_ ..~ SdX ·X J expt-T SV[fi x (t) +X]dtJ.[fT' x ( ~ ) +XJdX*X. 
Z (T) \' ZiiT _00 C o w 

0,0,1,0 

Pa3HOCTh 3HeprMA OCHOBjOrO H ,rrepBoro B036y~~eHHoro COCTOHHMH CMCTeMH 

onpenexaerca (cM.,Harrp., 91) ImK 

(9)L\.E = E -E =-lim ~ In G('l:)
1 o 'C-oo d't: 

C rrOMO~hID (3) Mo*eT 6hlTb HaH~eH H' RBa~paT MogynH BOnHoBO~ ~YHK~HH 

OCHOBHOrO COCTORHliH CliCTeMbI: 

2 [ E T ]I 'fio (X) I = lim e o . Z(X, x,T) (Ia) 
T+oo 

B cnyqae, KOr~a V(X) RBJlReTCH OrpaHHQeHHOH nepHOAHqeCKOH TYHK-

QHetí (.u;nH onpenenemtocra - c neim/~ol 2J'C ) Ha x E (- 00 ,(0) 

aHanli3 raMHnbTOHHaHa (I) CBOAHTCR 2 K H3YQeHHID 

1 d 2 
H(8) = - - (- ) + V (IJ) 

2 dx 2 8 
2 d 2 

3.u;eCb (~) eCTh OnepaTOp na L2 [O, 2.7f ] C r paH1'fllHbIMM 
dx 2 8 dX2 

YCJIOBMRMH BH,Il.a 
i 6,'t'(O) i 8 \fl(2'Jí) = e i yJ'(2TL) == e 'PI(O} 

8 - cflHKC~OBaHHbl~ napaxerp, 181 ~ 'J[ • COi"naCHO r eopeae Enoxa 
(CM. .xanp.; 3/), eCJIM ~CX) HBJIHeTCH C06CTB8HHof1 ~yHKl~He~ raMliJIbTO

HH8Ha (1) c nepHO,Il.HQeCKHM V(X)', TO 

'f (X+2')l) = e i 8 'f!(x ) (12) 

TalmM 06pa30M, B aTOM CJI~8e MMeeM 

z (X,X+21TN,T)=ei 8NZ (X,X,T) • (3) 

npOH3Be~.f1 npeoõpaeossaae , ycrpanannee tPa30Bbltt MH01KHTeJIb (cM.!4,.I2/) 

'V (X) _ e-i (X/2.1i) 8'P(X) 

nOJIyqaeM, QTO ~pMYJIa (2) cO~fleT CBoe 3Ha~eHHe nocne 3aMeHH ,Il.en-

CTBliTl HOBhIM (" 8 -Ae~CTBHe") : 

(14)S8 = S - i8Q 
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rAe Q - TOnOROrH~eCRHH sap~. OnpeAeneHHe ~O!OROri\eCKOrO SapHAa B 
p~CCMaTpHBaeMOM cnyuae cnenyer H3 (13) (cp, c 6,12 ): 

1 Srr. rX1Q(X) = - 2TI' xdt = L~ (5) 
o
 

(x(O)=X; x(T) = X mod2TI )
 

',' 
rne ( ] OÕ03Ha~aeT uenyio ~aCTb ~HCJIa. 

2. TYHHeJIHpOBaHHe B AByropóoM nOTeHljMaJIe 

PaccMoTpHM OCHOBHoe COCTOflHHe KBaHTOBOMexaHH~eCKOH CHCTeMbI, 

onacasaexoã raMHJIb'rOHHaHOM (I) c nOTeHl.\HaJIOM 

V(X) = À(X 2_ f 2)2 , (16) 

HMeID~HM MMHHMYMbI B ±f • bJIaro.n;apR HaJIH~HID TYHH~JIHpOBaHHfl BORHOBafl 

~YHRl.\Hfl OCHOBHoro COCTOflHHfl flBJIfleTCfl ~eTHoti cynepn03Hl.\Heti BOJIHOBbIX 

~YHKl.\HH B K~AOH H3 flM. OCHOBHb~ 3~eKTOM, BbI3bIBaeMbIM HHCTaHTOHaMH, 

flBJIfleTCH paC~enJIeHHe 3HepreTH~eCKHX ypOBHeti (ABYKpaTHO BbIpO~eHHbIX 

~ npeAnOJIO*eHHH OT~TCTBHfl HHCTaHTOHOB). B npHÓRH*eHHH pa3p8*eHBOrO 

HHCTaHTOHHOrO ra3a / 3HeprHfl OCHOBHOrO COCTOflHHfl CHCTeMbI paBHaw) 
W 2v} w - TIA 

Eo = ~ - ~·~·e (17)~ 
r.n;e W2 8,U 2 

ITpH.3TOM ROppeRfll.\MOHHafl ~YHK~Hfl BeAeT ce6~/8/ KaK 

r(~) =<x(O)x(~» = f.exp(- ~~ ~)
 
~
 

r.n;e 
dn úJ3Q
d~ =~~~.exp(- T2A) (8) 

o 

- nnOTHOCTb HHCTaHTOHOB. TaKHM 06pasOM, COrJIaCHO (7),(9) paSHOCTh 

3HeprH~ OCHOBHOro H nepBOrO B03Ó~eHHOrO COCToHHHti.paBHa 

AE=E 1-Eo = ~~ (19) 
o 

B npHÕJI~eHHH paspemeHHoro HHCTaHTOHHoro rasa. 

~fl ~CReHHb~ pac~eToB no p~ np~HH HaM ~~O Y~OÓHO 3~HKCH

pOBaTb B (16) SHa~eHHe À paBHbIM 0,5 H HCCReAOBaTb saBHCHMOCTb BeRH

~HH OT f2 (npH *eJIaHHH saBHCHMOCTb OT À Mo*eT 6bITb nORytleHa c no

MO~bID COOTBeTCTByro~e~ saMeHW nepeMeHHHX). IToCJIe HeKOTOpbIX npe06pa

SOB~HH~ ~fl KOHTHHyanbHoro HHTerpana (6) nORytlaeM CReAYn~ee BUpaMe

HHe: 

6 

1- .t T 2- 2 2}Z(X,X,T} = .~ ~xp - "2 (X-f; x
 
li 2".T
 (20) 

2 3xJ exp { - 5j[~,X It.l+c (lo) +C (lo) +c~x' (lo)}
2x 3X dtl dwXx 

c o 
0,0,1,0 

rAe 

c = 2XT fT (X2_ f2) ,1 (21) 

T2(3X2_f 2)c = 2 

c = 2XT2 -.[T
3 

l' 3 c = '2 T4 

B /27a! Hawi Cib1JIO nOKa3aHO', ~TO AJIfl rapMOHHlIeCKoro OCQliIRRRTOpa xopo
ill~e ITpH6RH*eHHfl pe3Y~bTaTOB K" TeopeTHlIeCKHM SHa~eHHflM MorYT ÓbITb 

nOJIyqeHbI'~e npH T~5 • C yqeToM 3Toro OÓCTOflTeRbcTBB MN npOH3BO

~HM pac~eT~ npH sHa~eHHRX T Toro *e .napR,IJ;Ra. ~fl BbNHCReHHH KOHTH

HyanbHQro HHTerpana (20} BocnoRhsyeMcR cocTaBHoti np~~R~eH~oti ~OPMY

ROH, TOtlliOM ,!VIR (PYHK1~HQHaJlbHblX MHorOllReHOB CTeneHH ~ '2m+1 /26/; . 

S F[xld (27T) -~ J exp~-~ f. u~} m (22)XX ~ .L li'
 

co , o , 1 , 0 w Rn k=i 2
 

J~ ...JJ 

F[.?(m) (v,')- J(~) (v,· ~+ 'Pn(u,· r]dVdU 
-'I -1 

r~e~ 
m - t S i g nw , t~ I wl , 

J(m) (v,t) = L c~m}O(v.,t'; f(w,t) =
 
i=1 1: j 1: {


(1-t) Signw , t"> I wl ;
 
m . 

t m k(ml12 -ç-' k -

fC.i. J - KOpHH MHorO~JIeHa Q (t)= L-. (-1) . -- 

m k=o' k! 

n m.· 
(m) ' "\ ~. ~. (m) . 

O n~v,t) = 2~ k1f S1:nknt 1-- c. S1:gnv.·coskTrv.
 
J k=.l i= 1 1: 1: 1
 

.T":"' n 1'P (U, t ) = ' 'J 2 L JClT u k S1nkTr-tn 
k=1 

Pe3YRbTaT~ B~MCReHHfl E COrJIaCHO (4)-(5} C nOMo~bro npHÓJI~eHHOn o 
(POPMYJIbI (22) npa n=m=1 noxaaaau aa pHC. I Cf1JIOlIlHblMH KpYJKK8Mti. C~eT

soe BpeMJI ,!VIH IC81K,lJ,Oro SH8~eHHfl f 2 COCT8BHRO nopsnxa Ia c aa 3Hvl 
JDC-6500 • Cnnomxaa RHHHR cõoanauaer "TO~Hblti" pesy'JIbT8T, no~eHHblt1 

B 34/. CBeTn~ KpYJKKBMH npeAcTBBReHN pesYRbTBTbIl87 BbIlIHcneHHfl Eo 
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Ha perneTKe MeT~OM MOHTe-l<apno. KB~aT~KaM~ nORaSaH~ pesynbTaT~, 

nonyvennue B/9 aa pemerxe c qviCJIOM yaxos N ;:: 303 ~ IlIarOM a =0,25 
np~ Bb~ilcneH~il N -RpaTHoro ilHTerp~a jYTeM ycpe~eHHH no 10 MOHTe
KapnOBCKVl:M wrepaliVl:ílM. Jlocxoxsxy B 8,9 npaasro M;:: 0,5 ; .À;:: L, 
pesynbTaT~ 8TilX pa60T ,IJ,JIíl cpasaeaaa c Ham~MH paanenena na 2. ITYHKTilP
HOi1 nHHilef1 na pHC. I aaoõpaxeno SHaqeHile E , noayceaaoe B npH6nHo 
*eHilil paSp8*eHHOrO ilHCTaHTOHHoro rasa cornacHO (17). Cne~eT 06pa
TilTb BHilMaH/e~a HeKoTophIe ,HeTOqHOCT, B jPa~ilqeCKOM rrpe~cTaBneHilil 

pesynbTaToB 9 , Aorr~eHHbI8 B pa60Tax 7,8 . CqeTHOe BpeM.H li SBM, Ha J. 
KOTOpOM npoaasonaxacs pacueru , B/7- 9/ He yxaeaau; .pesynbTaT~ BWlilC

~
 

JleHHf1 npasenena B BHA8 rpa~l-1KOB. 113 pile. I cne~eT, qTO pesynbTaT~,
 

rronyqeHH~e c rrOMO~b~ (22), no TOqHOCTil He xy*e, a B HeKoTopHX cnyqa

ílX li nyqrne, q8M B MeToAe MOHTe-Kapno, XOTíl KpaTHocTb Bb~cníleMhIX
 

wHTerpanoB y Rac Ha ABa nop.HAKa MeHbille.
 
TIepeMAeM Tenepb K B~ilcneHU~ rrponaraTopa G(~) il pasHOCTW 8Rep

rUM ~E=E,-Eo • B COOTB8TCTBilil c (7),{8)
J x- z (X,X,T)dX 

G ('l;) = lím -: " (23)
T-oo S z (X,X,T) dX 

-00 

rne z (X,X'"T) cnpenexaerca cororacao (20), 

1 {T 2 22}z, (X,X,T) = ,~ exp - 2 (X -f ) x	 (24) 
V 21fT 

t 

x S exp { - J[c,x (t) +c2x
2 (t) +c3x

3(t) +c4x
4 (t)] dt}[f?x (~) +x] d\lJl'x; 

C o . 
0,,0,1,0 " 

K03~il~ileHT~ c"c COOTBeTCTByIDT (21). B~ilcnílíl KOHTU-
2,c3, c 4 

HYaJIbHble ilHTerpaJIbI (20) 'U (24) c rroMolllbIO TIpil6nilllteHHOH ~PMYn~ (22) 

C n=m=' il HaXOAlI norapiliflMVItIecKyro npOilSBOAHYK> G('C'), Mbl onpenenaea 
B8JIilqilHY ~E B COOTBeTCTBilil c (9). PesYJIbTaT~,Hamilx paCqeTOB rroKas~HhI 
TOqKi~ Ha~~c.2. Kp~KaMil il KB8ApaTilKaMM 060SHaqeH~ peSYJIbTaT~ pa
60'1' B M / COOTBeTCTBel-mo. CMOWHaíl miH~íl npencrasxaer I C060R' ,I'TOll
HIDi" peSYJIDTaT /34/, nyHKTllpHa.a - npH6JIwrteHRe paSpeJKeHHOrO IrnCTaHTOH
Hora rasa (18)-(19). 

KBaAPaT MOAYníl BonHOBOM iflyHK~il OCHOBHoro COCTOílH~R, B~~CJIeH-

HhI~ HaMK cornaCHO (10) c rrOMO~b~ ~PMY~ (22) npu n=m=1 , T =4,5; 
f2=2, rrpliBeAeH Ha pHc.3 KpeCTHKaMH. TOqKaMH nOKasaHhI pesYJI~'1'aThI197, 

nonyqeHHhIe aa peaerxe c qUCJIOM YSJIOB N = 200 ~ marOM a = 0,25 nYTeM 

E (( 2) 
o

2 

/~~ 

L/?· 
o	 ' 1 i 

PRe.I f2 

6E(12
) 

<, 
<, 

<, 

.............. <,
0,5 ~ 
-, 

-, 
0,2 ~	 ~', 

0./1 -,
0,05 

,i i i i i 

O 1 '2 3 r 
PHc.2 

*	 * 

ycpeAHeH~íl no 100 MOHTe-KapJIOBCKHM ~Tep~ffM. 3BeSAOQKaMil ~60sHa~e
~ 3HaQeIDl:íl 

" I '4'0 (±t) [2 = i W l
rrOJIyqaeMNe B rrp~6n~eH~li pa3pe~eHHoro HHCTaHTO~Horo rasa/6/ . CnnOIllHaíl 
li nyHKTHpHaH JIliHH~ coeA~HmoT TOtiK~ ,IJ,JIíl YAo(5CTB8 Bocnp~ílTHíl. 

PRc.3 
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'I, 

3. KBaHTOBWM MaflTHHK	 ~fl npH6JIH~eHHOro Bb~HCJIeHHfl In(X,T) MbJ 6y,rr.eM nOJIbSOBaTbcfl 

"8JIeMeHTapHoH .!Jl0PMY.lIoi1" (CM.!27!):
PaCCMOTpJiIl'v1. rerrsps ImaHTOBOMeXaIDI"llecKYIO CI1CTEJM;y, oIIHchIBaeMYIO ~ 4 

-, 

r8lVMJl:OTOHI1-aHOM	 -s FLxld XX'::::: 1 J ... J F[.?(m~ (v,.)]dv1·~··dVm' (30)m 
w 2 -1 ----.,--1

H= jJ. p 2 +V (X )	 (25) 
Co,o,l,o m 

rp,e r,11,B f(m) (v, t) HMeeT TO *e anavemre, qTO H B (22). ITpHMeHflfl (,30), 

ui	 Mbl, B ~aCTHOCTH, nOJIytIaeM, qTO ~n ~ 2U, ~o eCTb pfl,rr. (29)
V(X)= y(l-CosX) •	 (26) .n-'X> 

xoponro CXO,D,HTCfl. 
w -qaCTOTa MaJIblX OCqHJIJIfl~Hi1, .À - KOHCTaHTa CBflSH. BbItlHCJlfIfl ReJIH- 1 

11 AHaJIOrHttHO paCqeTaM, npHBe,rr.eHHMM B npe,rr.~AY~eM pas,rr.eJIe, npH HC
qHHY Z ('1') B B~e 

CJIe,rr.OBaHHH saBHCHMOCTH TOnOJIOrHq~CKDi1 BOCnpHHMttHBOCTH O~ napaM8Tpa 
oci 00 27T(IH1) o 2"" 

B= ~ MbI sacPHKCHpOBaJIH aaanenae À =1. PeSYJIbTaT~ BbItlHCJIeHHfl 

Z (T)=JZ (X,X,T)dX =L.JZ (X,X,T)dX+ L. JZ (X,X,T)dX BeJIVftU1:HbI 
1 2If=o 27Ttl- n=-oo 2"(n-11 
To < Q / 

r,rr.e
rrocne saMeHbl nepexenaux X=X +21i-n C yt:IeTOM (13) MbI rto.nyuaex	 '1..PJ2 2-A .Cf ~ _27T

22. n 
~ 2" o O	 2 _l_e. ~ 2.eI <Q / = Z ('1') ~T' ~ cos8n.n T Zn(T) , '1'0= euT , (31)
 

Z (T)=L. e
i 8 n SZ (}{+27Tn,X,T)dX+L.. e

i 8 n JZ (X+27Tn,X,T)dX V2TI
 
n=on=O O n=.-oo -'Z7T	 ..!
 

"
 
c nOMO~blO (30) npa m=1, '1'O=7 , 8=0 noxaaaau TOqH:aMH na pHC. 4 

r,rr.e d-r . i	 B JIOrapHcPM~qeCKOM MaClliTa6e. PaCqeT~ nOKaSaJIH, qTO ,rr.JIfl ,rr.OCTHmeHHR 

Z(X+21Tn,X,T)= e-.À fT e-2rr2#n2f ((iT	 TOqHOCTH B BH,rr.e Tpex BepH~X SHaKOB B (31) ,rr.OCTaTOqHO TpeX-qeT~peX{2rr ~ ~. JexPlT j COSl~X(t)+2~nt+x}dtld ~x. 
o	 w ttJIeHOB pana , TO ec rs OCHOBHOi1 BKJIa,rr, B (31) ,rr.alOT qJIeHbl C n <. 5 •

Co,o,l,o 

.1 CqeTHOe BpeM,H na SBM cnc-6500 COCTaBHJIO ~ 10 C aa TO'tLKY 13 • KpeCTH-
TaKHM 06Pa30M, <.:?-T, ~ 2) 2[ 

-~ ~ -211' - n. . " KaMH Ha pHc.4 nOKaSaHa saBHCHMOCTb 0'1' B BeJI~!HH~ 
e In'~ r ~en'Z(T)+e-~enz ('1')Z ( '1') = -- VT L e e 1\ -n. _1_' < Q2) ,
 
{2ii' n=o éN
 

r,rr.e • 
-rr IIOJry~aHHOH·B/I21 MeTO~OM MOHTe-~pJIO Ha pemeTKe C N = IOO,~=~ac1 

Z ('1') = C[I (X,T}'H (-X,T")] ex (27) ( N - qHCJlO YSJIOB, a - mar pemerror) • CnJIOmHoi1 JIHHvte~ jPH /3 > 0,5 Hs06
n J n n	 I 2 

o 2 l' ,	 p~eHO npH6JIH*eHHe paspemeHHoro HHCTaHTOHHoro rasa/ :i
 
In(X,T)= J expt-lVftT JCo s ijX(t)+21Tnt+X}dtJd ~x (28}
 

C o w	 1 2 8 .r» -8B[ -1 (32)7 ]
To (Q > =""V'i? 'J B e - •••0,0,1,0	 1-6413 

MCnOJIbSYfl CBOllCTDO ~eTHOCTH KocHHyca H CBOHCTBO KOHTHHyaJIbHOrO HH- I{pI1.B.afl npa B <0,5 npencraanae'r c060~ suconoreanepaeypaoe paanoxe
rerpane J F[X (. )}d x = J F[-x (. )Jd x ,MIiI IIOJry"llaeM Hl:IE/I 2/ B I\OHTIDIY8JI:DHOM npa~aJIe (t.~o, N-.OO,E..N qll1I\CnpOB8.Ho):,

C w~ C w~ 
0,-0,1-,0 0,0,1,0 ..L. <0 2 >a _1_ .
 

I n (X • '1') = ~n (-X , '1') To 477'2/3
 

CJIe,rr.OBaTeJlbHO, ~fl 60JIee TOtlHOrO CpaBHeHHH BeJI~vtHbI < 0
2 > C TeOpeTHqeCKvtM npencxa

Zn (T) = Z_n ('1') 

/ saH~eM paCCMOTp~M BeJIvt~HHY 

H	 S B 
Tw2 0::::1, }- <Q2) ./3-1/ 2e •
 

-;;::- ()() O
221T 2	 ;\
Z ('1') = ~ .ri"\' _ .l n	 (29) OqeBH~HO, tlTO B KOHT~Hya.rrbHOM npe~eJIe (npH 3TOM 8=8 ) vt npvt ~O-.r::=' \J T L Cos8n·e 'T ·Z (T~	 fi

V~2rr n=o	 n CTaTOqHO l50JIbm~X B (noxyanaccauecxan 06JIaCTb) ,rr.OJDKHO B~nOJIHflTbCH 

10 11 



D = 8W~4151. ( 33) 1.<Q2)
11 ~ 

Pe3YJIbTaTbl Hanmx paCtJeTOB nOI<a3aHhI TOtJI<aMl1 aa pac , 5, OHJ.1 xopomo \~
COI'JlacyroTCR c (33). I{peCT1-fKaMYí Oóo3H8tJeHbl peaYJlbTaTóI(12/, nOJlyqeHHble 

npa E '=1 , N=100 , 8=7/17 (,rr,ef.1cTBJ.1e,IJ,Jlíl J.1HCTaHTOHa aa T8Kot1 pemer  16'j :~~ 
Ke). OTJlwtJJ.1e pe3YJlhT8TOB 12/ 0'1' TeOpeTJ.1qeCI<oro npe,rr,cK83aHHH (33) He 

OÓn.HCHíleTCíl HaJlMQJ.1eM ~KTopa ,rr,ayxneTJleBot1 nOnpaBI<J.1 B KBa,rr,p8THHX CKOÓ 10-2~ 
Kax (32). TaKJ.1M oópa30M, cTporo 1'0BOp.H, M3 3TJ.1X pe3YJlbTaToB HeJlh3H 

c,rr,eJlaTb BhIBO,rr, o cnpaBe,rr,JlMBOCTH npJ.1ÓJI~eHJ.1R ~a3ne*eHHoro J.1HCTaHTOH

Horo ra3a. »~R npORCHeHJ.1R CJ.1TyaQJ.1J.1 B p8óoTe 127 ÓbmJ.1 npOBe,rr,eHhI TaK

*e pacuera npa ,g= 0,6 (B TOQKe 13 = 0,7) J.1 npa 3TOM nonyuexo 16'~ ~ 
D = 3,3, TO eCTb ÓOJlbllIe, QeM npa 6 = I, /0 sce pasno MeHblUe reope
THtJeCKotl ouemca. )],8JIbHetlllIee YMeHbUJeHHe [, B 12/ He npOVl3BO,rr,HJIOCb scnerr fÕ·~ 
CTBHe B03HHKaro~Hx npH 3TOM Tpy,rr,HocTet1, CBíl3aHHhIX c B03paCTaHJ.1eM P83 o fi 
MepOB HHCT8HTOHOB. flCHO, ~TO Y H8C no,rr,oóHbcr npoÓJleM He B03HHKaeT, PHc.4 

ln [ .}- <Q2? J =lnD - 813 + plnl3 
O 

B p8óoTe/I 2/ C 8 = 7,87 ÓF~O nOJlytJeHo 

pacuern Be,n.yTCR na I<OHTYíHYaJIbHOM yposae , ê =0 

UYTeM onpe,rr,eJleHWR napaMeTpOB MeTo,rr,OM HaHMeHbillHX 

COOTHomeHHH 

KBa,rr,p8TOB Vl3 

~ 

5 
I 

• 

D 

• • • • • 

D=2.98: p=O.46 

C yqeToM 8=8 B KOHTVlHYaJIbHOM npe,rr,eJle COrJl8CHO nOJlyqeHHHM 

3HatJeHHílM, nOKa38HHblM TOtJKaMM H8 pJ.1c.5, MW J.1MeeM 

HaMM 
3 )( 

)( 

)( 
?' x 

)( 

D = 4,25 p = 0,493 

tJTO xopomo corJlacyeTcH C TeOpeTJ.1QeCKHMH npe,rr,CKa3aHHRMM (B KOHT~HYaJIb 21 .I i i i i 

HOM npenene TeOpeTYNeClmtl peS-YJlbT8T P = 0,5). 0,8 ~9 1,0 1.1 1,2 1,3 fi 
BHqJ.1CJlHM Tenepb BeJlHQHHY 3Hepr~H B8KYYM8. BCJIe,rr,cTBHe HHCT8HTOH PHc.5 

Hbcr 3~eKToB 3HeprJ.1R OCHOBHoro COCTORHHíl E pa3MbIB8eTCR B 30HY H 

x8p8KTepH3yeTcR H8pYillaro~HM CP -HHBapH8HTHOCTb yrJloM S • 3H8~eHHR f (8) 

E(S), HOJlyqeHHhIe B cbOTBeTCTBHH C 
13=1.2 

1 1 •E(S) = - r lnZ(T) ; GO=1: fi= } • ••• 
0,471 •

C nOMO~bID npVlÓJI~eHHO~ ~PMYJIbl (30) C m=1 , nOKa3aHbl H8 pHc.6 ,IJ,JIR 

13=1, '1'=8,& H .13=1,2, '1'=5,15 TOQKaMH H KB~8THI<aMH COOTBeTCT- 13=1 • •
IBeHHO. CnJlOmHb~H JlHHHílMH npe,rr,CTRBJleHhI TeOpeTHQeCK,e OUeHKH,noJlyqae


Mble B npJ.1ÓJIH*eHHM pa3pe*eHHOrO HHCT8HTOHHOrO ra3a 12/: •
1 • 
1 1 -1 1 -2_ )

B(S)=( 2- 8748 - 32'168 ..• COSS'~B-1/2 e-8B(1_ :4 13- 1- •.• J. 
0.46J 

I 
o 1 2 3 fj 

PHC.6
12 

I 
13 



XapaKTepHaR ROCMHyCOM~anbHaR SaB~C~MOCTb HaIDMX pesynbTaToB xoporno 
npocne*~BaeTCH Ha 3TOM p~cYHKe. 

4. BbIBO,gbl 

TaK~M oõpasoM, rrpoBe~eHHue HaM~ pac~eTbI nO~TBep~~a~T cnpaBe~

~MBOCTb np~6n~n\eHMH pa3pe~eHHoro ViHCTaHTOHHoro rasa ~ nOSBonHIDT ~c
cnenoaars rpaamns npHMeH~MocTVi arorp npVi6mDKeH~R. Ilpoaeneuae BbItIViC
~8H~M Ha ROHT~HyanbHoM ~FoBHe nOSBonVino rronY~HTõ 60nee TO~HHe pesynb
TaTU, ~eM õbm~ nony~eHw nYTeM' pac~eTOB MeTOAOM MOHTe-l~pno Ha perneT
Ke, np~ 3TOM B ~cnonbayeMoM HaM~ no~xo~e He BoaHViKaeT.p~a rrpo6neM, 
CBHaaHHblX c KOHelll-!OCTbIO mar-a pelIIeTO~HOn ~~CKpeTVi3alJ,I1~. Ha npOCTbIX 
MOAenRX KBaHTOBO~ MexaHViKVi MH npOAeMOHCTp~pOBanVi 3~eKTViBHOCTb Me
To~a, OCHOBaHHOI'O Ha BbItIMCneHl111 B~HepOBCRViX ViHTerpanOB c rrOMO~bID 

ncc'rpoennnx npHÕJIVi~el1Hbrx tPopMyn • .nrrfl Hcnonh30BaHViR MeTo~a B aaaavax 
KBaHTOBo~ TeopHVi nORfl Heo6xo~ViMa ~anõHe~mafl pa60Ta B 06naCTI1 TeOpl1Vi 
Mepu B KOHTViHyanhHoM ViHTerpane 11 nOCTpoeHHe npH6n~eHHb~ WopMYn. 
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H3A3TenbCKHH OTAen 05beAHHenHoro HHCTHTYTa RAepH~X HCCnenosaHH~ 

IHAKOB E.n., no6aHOB o.o. P2-86-433 
PacqeT TononorHqeCKHX 3~KTOB a KanH6poao4H~x TeopHRX 
Ha OCHO&e npH6nH*eHHOrO 8W4HcneHHR BHHepOBCKHX HHTerpanoa. 
HoAenH KBaHTOBOH MexaHHKH 

Ha MOAenRx K&aHYOaoH MexaHHKH paccMaTpHaaercR BW4HcneHHe xapaKTepHCTHK 
TOnOnOrH4eCKHX 3~eKTOB Ha KOHTHHyanbHOM YPOBHe 6e3 peweT04HOH AHCKpeTH3a
~HH. HHTerpanw no ycnoeHoH Mepe BHHepa BW4HCnR~TCR c noM~b~ npH6nH*eHHwx 
¢opMyn, TO~HWX Ha Knacce ~YHKqHoHanbHwx MHoro4neHoB 3aAaHHOH creneHH. AnA 
OAHOMepHoro Aayrop6oro noTeHqHana BW4HcneHw aHa4eHHR E0 , E1 3HeprHH ocHoa
Horo H nepaoro B036Y*AeHHOrO COCTORHHH H KBaApaT MOAYnR BOnHOBOH ~YHKqHH 
ocHOaHOro COCTORHHRI~0 (x)j 2 , B cny4ae nepHOAH4eCKoro noreHqHana /KBaHTOBWH 
MaRTHHK/ 8WqHCneHa TOnOnOrHqeCKaR.BOCnpHHM4HaOCTb 1/T <Q 2> H 3HeprHR 8-aa
KYYMa E(6), Pe3ynbTaTw HaXOARTCR a xopoweM cornaCHH c npH6nH*eHHeM paape
*eHHOro HHCTBHTOHHOro raaa, npHaOAHTCR 4HCneHHOe cpaBHeHHe MeTOAa C MeTOAOM 
HoHTe-Kapno Ha peweTKe, · 

Pa6oTa BWnOnHeHa a fla6opaTOpHH BW4HCnHTenbHOH TeXHHKH H aBTOMaTH3aqHH 
OHRH. 
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nepeaoA O.C.BHHOrpaAOaOH 

Zhidkov E.P., Lobanov Yu.Yu. P2-86-433 
Computation of Topological Effects in Gauge Theories 
by the Numerical Evaluation of Conditional Wiener Integrals. 
Quantum Mechanics Models 

The characteristics of topological effects are investigated numerical
ly on the models of quantum mechanics in the continuum without lattice dis
cretization. The conditional Wiener Integrals are computed using approxima
te fonmulae exact on the class of polynomial functionals of a given degree. 
For the one-dimensional double-well potential the values E0 , Et of the 
ground and first excited ~tate enerples and the amp! itude of the ground 
state wave function squared l~0 (x)j are calculated. In the case of perio
dic potentlal(the quantum pendulum) the topologic:al susceptibility 11T<Q 2> 
and the 8-vacua energy E(O) are obtained. The results are in good agree
ment w-_l!tJ the d II ute instanton gas approximation. Numer i ca I comparison with 
the Monte Carlo method on lattice is presented. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 
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