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B AaHHOH pa6oTe M~ o6cymAaeM HeKoTop~e MeTOAH4eCKHe acneKTbl 
4HcneHH~X pac4eT08 no MeTOAY MoHTe-Kapno 8 peweT04HOH TeopHH 
nonR C ¢epMHOHaMH/l~ B 4aCTHOCTH, OnHC~8aeM MeTOA CTOXaCTH4e
CKOrO o6pa~eHHR 6onbWOH MaTpH~~, 3aAa~~eH AHHaMHKY ¢epMHOHH~X 
cTeneHeH C8o6oA~· 

0cH08Y co8peMeHH~x npeAcTa8neHHH TeopeTH4ecKoH ¢H3HKH 8~co
KHX 3HeprHH COCTa8nReT TeopHR K8aHT08aHH~X noneH /2/.Ypa8HeHHR 
A8HmeHHR 3TOH TeopHH pewa~TCR 8 8HAe ¢YHK~HOHanbH~X HHTerpa
no8/3/, KOTOp~e YAo6H~ KaK AnR nocTpoeHHR TeopHH 803My~eHHH, 
TaK H AnR HCCneA08aHHR XapaKTepHCTHK, ne~a~HX 8He paMOK TeopHH 
803My~eHHH, TaKHX KaK Macca 4aCTH~. 

Hawa 3aAa4a COCTOHT 8 npRMOM 8~4HCneHHH 3THX HHTerpanoB, 
AnR 4ero ¢opMynHpyeTCR TeopHR Ha KOHe4HOH 4eT~peXMepHOH peweT
Ke /4/, ¢YHK~HOHanbH~e HHTerpan~ npe8pa~a~TCR 8 06~KH08eHH~e HH
Terpan~ C 6onbWOH KpaTHOCTb~. AnR KOHKpeTHOCTH AanbHeHwee pac
CMOTpeHHe 6yAeM 8eCTH Ha npHMepe K8aHT080H XpOMOAHHaMHKH/5/ -
TeopHH cHnbH~x B3aHMOAeHCT8HH aAPOH08. Ha6n~AaeMoe 3Ha4eHHe 
HeKOTOPOH BenH4HH~ Q HMeeT 8HA 

_ N(Q) l n=17L
4 

_ 
<Q(U, 'I', 'I')>=:-:-:-:-:-=::-:--:-:-:- ( n dU., (n)d'l'(n) d'l'(n) X 

1"~.1} nt.LJ 11 = 1,2,3,4 r 

/1/ 
x exp(-1/g2 S

0
- SIJI) Q(U, qi, '1'), 

rAe L - nHHeHH~H pasMep rHnepKy6H4eCKOH peweTKH 8 eAHHH~ax 
AnHH~ OTAenbHoro pe6pa a; ¢yHK~HoHan AeHCTBHR, onpeAenR~~HH 

TeOpH~, HMeeT 8HA 

so = 't Retr (l - ui1V (n )), 
n ,/1 ,I' 

S'l' = ~ iii(n) (J - kM)nm 'l'(rn), 
n,m 

+ 
rAe Mnm =(r+y11 )U11 (n)on+ 11,m+(r-y11 )U11 (rn) on,m+l1 , n, rn sa-
Aa~T KOOPAHHaT~ y3n08 peWeTKH; y , l1 = 1,2,3,4- 4x4 MaTpH~~ 
AHpaKa. Ha KamAOi;\ R4eHKe peweTKH 

11
saAaHO 8~p.::~meHHe ui1V (n) = 

ul1 (n) Uv (n + 11) (Uv (n) ul1 (n + v)) + • a Ha KamA OM pe6pe ul1 (n) = 
iall! A (n) + O(a 2 ) 

e 11 - KanH6po804HaR cTeneHb C8o6oA~ I SU(3) -MaTpH-
~a/, no KOTopoi;l 6epeTcR HHTerpan no HH8apHaHTHOH Mepe Xaapa/6 /; 

c!>epMHOHH~e cTeneHH c8o60Abl 3AeCb yKasaHbl AnR OAHoro THna ¢epMH
OHHbiX noneH - OnHC~8aiOTCR rpaCCMaH08biMH nepeMeHH~MH 1fl', IJI /7/; 
g , k "' r - 6espasMePH~e napaMeTp~ TeopHH. THnH4HaR KpaTHOCTb 
HHTerpana /1/ npH peweTKe c 4HcnoM ysno8 84 AnR KanH6po804H~x 
H ¢epMHOHHbiX CTeneHeH C8060Abl COCTa8nReT COOT8eTCT8eHHO 131000 
H 33000. B OTCYTCT8He ¢epMHOH08 reHepHpyeTCR KamAoe 
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3Ha4eHHe u~~) no MeTOAY MoHTe-Kapno c pacnpeAeneHHeM 
p(U )= expll/g2 trU~ f[Uvl v=l~ I, rAe f 3aBHCHT TOnbKO OT coceAHHX 
U~Cn) pe6ep. 3asepwHB nepe6op scex /npH nocneAOBaTenbHOM nepe-
6ope/ HnH no4TH scex /npH cToxacTH4eCKOM nepe6ope/ pe6ep, nony-
4aeM OAHY HTepa~H~ - OAHY KOH$Hrypa~H~ KanH6pOB04HOro nonR. no 
3TOH KOH$Hrypa~HH, KOTOpaR HaKannHBaeTCR B MaWHHHOH naMRTH,B~-

T 
4HCnReM Q. nocne T HTepa~HH HMeeM peaynbTaT <Q> = J.. l ·Q·. 

T ~~ 
Ha 38M EC-1060 AnR peweTKH c o6beMOM 8 4 OAHa HTepa~HR c no

MO~b~ MeTOAa Tennosoro peaepsyapa/8/ Tpe6yeT npHMepHo 8 MHH. 
Bbi4HcneHHe Ha6n~AaeMbiX senH4HH aaHHMaeT o6~4HO He MeHbwe speMe
HH. B caM~x npocT~x aaAa4aX AnR nony4eHHR paayMHoro, c T04KH 
3peHHR CTaTHCTH4eCKHX OWH60K, peaynbTaTa TpefiosanOCb 50+150 HTe
pa~HH /9/, 

AnR Ka4eCTBeHH~x HccneAOBaHHH 4acTo AOCTaT04HO paccMoTpeTb 
BMecTo SU(3) npocTeHWY~ Hea6enesy rpynny SU(2). Aanee Henpe
p~BH~e rpynn~ MOmHO annpOKCHMHpOBaTb KOHe4H~MH nOArpynnaMH HnH 
KOHe4H~MH nOAMHOmeCTBaMH, 4TO AaeT B03MOmHOCTb YCKOpHTb C4eT 
C noMO~b~ HCnOnb30BaHHR Ta6nH~~ YMHOmeHHR 3neMeHTOB. rpynna 
SU(2), HanpHMep, a o6nacTH $H3H4ecKHX npHMeHeHHH xopowo annpoK
CHMHpyeTCR noArpyrinoH HKOCa3Apa/IO/. AnR rpynn~ SU(3) MaKCHManb
Hy~ KOHe4HY~ nOArpynny G(1080) Heo6XOAHMO paCWI-IPHTb AO perynRp
HOrO nOAMHOmeCTBa C 4HCnOM 3neMeHTOB 38 880/ll/, 

B B~pameHHH /1/ HHTerpan no rpaccMaHOB~M nepeMeHH~M 6epeTcR 
T04HO: 

-I S 
<Q> = fdU det(X- 1(U))e? 

0
Q(U, X(U)), /2/ 

rAe x-t (U) = l- kM(U). 
npH reHepa~HH KanH6pOB04HOH KOH$Hrypa~HH HOBOe npo6HOe 3Ha4e

HHe nepeMeHHOH Ui MOmHO nony4HTb nyTeM yMHO>KeHHR CTaporo 3Ha4e
HHR U~ Ha cny4aHHO B~6paHH~H 3neMeHT noArpynn~ /nOAMHO>KeCTBa/ 
H3 OKpecTHOCTH eAHHH4HOro 3neMeHTa. no MeTOAY MeTpononHca CTapoe 

3Ha4eHHe aaMeHReTcR HOB~M, ecnH _e_iU ') = det(J - X(U)k(M(U)- M(U))) x 
p(U) 

x exp (-1/g2 (S(U ') - S (U))) > f , rAe f - paBHoMepHo pacnpeAeneHHoe 
cny4aHHoe 4HCno H3 HHTepsana /0, 1 I. MaTpH~a M(U ') - M(U) HMeeT 
TOnbKO HeCKOnbKO HeHyneB~X 3neMeHTOB. no3TOMY H3 MaTpH~~ X 
c xapaKTepH~M pa3MepoM 50000x50000 Tpe6yeTCR B~4HCnHTb scero 
HeCKOnbKO 3neMeHTOB. AnR 3Toro o6b14HO npHMeHR~T MeTOA~ raycca-
3aRAenR/12~ncesAO$epMHOHOB/I3/HnH conpR>t<eHH~X rpaAHeHTOB/l 4~ 
4TO AnR peanHCTH4eCKHX paC4eTOB Tpe6yeT 6onbWOH onepaTHBHOH na
MRTH. HaMH, He3aBHCHMO OT aBTOpos/15/,fi~n npeAJlO>KeH MeTOA, OCHO
BaHH~H Ha CYMMHpOBaHHH PRAa HeHMaHa o6paTHOH MaTpH~~* no Me
TOAY MoHTe-Kapno: 

*EcnH He06XOAHMO B~4HCnHTb HeCKOnbKO 3neMeHTOB 6onbWOH o6-
paTHOH MaTpH~~, CTOXaCTH4eCKHH MeTOA o6pa~eHHR B~rOAHee HTepa
~HOHH~X MeTOAOB. 

2 

X= l (kM) 0
, 

n~O 

rAe KamAOMY cnaraeMoMy B /3/: (M 0
) 8 r 

/3/ 

. _l Msi Mii' .. Mff' 
I,j, ... f 

COOTBeTCTByeT TpaeKTOPHR AnHHOH n, COeAHHR~aR ABe T04KH S 

H f peweTKH. 3TH TpaeKTOpHH MOmHO OnHCaTb BeKTOpOM C AnHHOH 
n=no +2J, n0 =If- sl, c 0 =~~-,~ 2 , ... ,~0 ),rAe~=±1,±2,±3,±4 
yKa3~BaeT HanpasneHHe i -ro war a TpaeKTOPHH. 4Hcno waros N ~ 

4 
a ~ -M HanpasneHHH orpaHH4eHo ycnosHeM l !II, = J. AnR aaAaHHo

~=1 ,. 
ro Ha6opa N~ HMeeM 

n! 
-(N~:-!)2 (N~-!)2 (N~-0 2 (N~-_;~~)i~(! 

paanH4H~x TpaeKTOPHH IAnR KOHKpeTHOCTH T04KH f H s pacnonomeHbl 
BAOnb 4eTBepTOH OCH/. HMeeTCR 

l 1 1 Nl+N2+~+N4=J = S (J + 1) (J + 2) (J + 3) 

cnoco6os reHepa~HH TpaeKTOPHH c 3aAaHH~M J. CyMMa /3/ nepenH
c~saeTcR B BHAe 

Xsf = l W(J) 
J z 

N1 +N 2+N 3 +N
4

= J 

l l 

z 
Y!_(!.L_ [(kM) 2] +n~ sf 

------------------------
........ ,~, " rN 1)2(N _!)2(N _1)2 (N. + n. )IN .I 
.. ,.~··3''4 , .. ~I .. 0,. I "' .) ... v ... 

rrepecTaH. 

/4/ 

rAe Z = t W(J)-!- (J + 1) (J + 2) (J + 3) · (2J + nJI. 
PacnpeAeneHHe W(J) cneAyeT B~6HpaTb TaK, 4T06~ MHHHMH3HpOBaTb 

AHCnepcH~ o~eHKH no MeTOAY HoHTe-Kapno. AnR 3Toro MOmHo Hcnonb
aosaTb HHQOpMa~H~ 0 noBeAeHHH K03$$H~HeHTOB B paanomeHHH HHTe
pecy~~eH Hac senH4HH~ no cTeneHRM k /eM. /5//. Ha 3TOM nyTH 
B03MO>t<Ha pa3pa60TKa 11 CaMoyny4Wa~HXCR 11 anropHTMOB. 

O~eHKa CYMM~ /4/ HMeeT BHA 

1 T Z/W(J) [(kM)2J+nolsf 
X r = --- l ----------------------------------------------• 

" T t=l (N1 (t)!)2(N2 (t)1)2(~(t)!)2(Nit) + '\J)l N4(t)! 

rAe TpaeKTOPHH creHepHposaH~ no AnHHe c pacnpeAeneHHeM W(J)/Z, 
a no N1, ... , N 4 H nocneAOBaTenbHOCTH waros ~i - OAHOPOAHO. 
npHMeHeHHe MeTOAa npoHnn~cTpHpyeM Ha npHMepe B~4HCneHHR BenH-
4HH~ 

-~Su jmax 2J 
<'1'(0)'1'(0)>= {dUe ~ trX(U)= l BJk +8, 

J=2 
/5/ 

(detx-•) = 1 
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e cny4ae Kanl-16poeo4HOH rpynnbl SU(2), annpoKCHMHpyeMOH HKoca3A
pa!lbHOH noArpynnoH. Pe3yilbTaTbl, nony4eHH~e Ha peweTKe pa3MepoM 
6 4 , yKa3aH~ AilR HeKoTop~x 3Ha4eHHH ~.~ e Ta6n1-14e. M~ orpa
HI-141-'!IlHCb TpaeKTOPI-IRMI-1 MaKCHMaJlbHOH AI111H~ 12 (J max= 6 ). trX (U) 
8~41-'!CilRJll-1 AilR 3aAaHHOH KaJll-16pOB04HOH KOH~Hrypa4111-1 Ha 36 y3-
nax peweTKH, reHePHPYR KamA~H pa3 100 TpaeKTOpHH. M~ ycpeAHRilH 
trX (U) AilR KamA oro (g, k) no KamAOH 3 0- H KanH6poeo4HOH KOH~Hry
pa4HH, B~6HpaeMOH 1-13 240 HTepa411H, no!ly4eHH~X no MeTOAY 
MeTpanonHca. B Ta6n114e yKaaaH~ TOilbKO cTaTHCTH~ecKHe owH6KH. 
C4eT AilR KamAoro 3Ha4eHHR (g, k) aaHHMa!l npHMepHo 1 4 Ha EC-1060 . 
Peay!lbTaT xopowo cornacyeTc~ c I-13BecTH~MH peayilbTaTaMH AilR ee
Ili-141-'!H~ /5/ /eM., HanpHMep, /16/j. npeHMy~eCTBO CTOXaCTH4eCKOrO 
o6pa~eH11R MaTPI-14~ x-I COCTOI1T B TOM, 4TO OHO n04TH He Tpe6yeT 
AOnOilHHTeJlbHOH MaWHHHOH naMRTI-1, a HeAOCTaTOK - B TOM, 4TO PRA 
/3/ nilOXO CXOAHTCR AilR MailbiX 3Ha4eHHH r. 

CneAYeT oTMeTHTb, 4TO 6onbWI1HCTBO coepeMeHH~x 3aAa4 KBaHTo
BOH xpoMOAHHaMHKH Ha peweTKe, HanpHMep onpeAe!leHHe aAPOHHbiX 
Mace, Tpe6yeT 3Ha4HTe!lbHoro yeenH4eHHR paaMepa peweTKH. TaK11e 
3aAa4H HeB03MOmHO pewaTb 6e3 noM~I-1 YilY4WeHH~X anropHTMOB, 5o
nee MO~HbiX Bbi411CI111TeJlbH~X MaWHH 1-1!11-1 CeTeH .cne4HaJlH311POBaHH~X 
npo4eccopoe /17/ . 
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~3A8TenbCKHH OTAen 06~eAHHeHHOrO HHCTHTYT8 HAePHbiX HCCneAOBaHHA 



TEMATWIECKME KATErOPMM llYBJIMKAW1A 

OB~E~EHHOrO MHCTMTYTA ~PHYX 
MCCJIE,l\OBAHMR 

M~eKC TeM&TKK& 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprH~ 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprH~ 

3. 3KcnepHMeHTanbHaR He~TpOHHaR ~M3MKa 

4. TeopeTM4ecKaR ~H3HKa HH3KHX 3HeprH~ 

5. HaTeMaTHKa 

6. RAepHa" cneKTPOCKOnMR H paAMOXHMHR 

]. ~M3MKa TR*enwx MOHOB 

8. KpMoreHHKa 

9. YcKOPHTenH 

10. AaTOMaTH3a~MA o6pa6oTKH 3KcnepMMeHTanbHWX 
AaHHWX 

11. 8w4MCnMTenbHaA MaTeMaTHKa H TeXHHKa 

12. XMMHA 

13. TexHHKa ~M3H4ecKoro 3KcnepHMeHTa 

14. HccneAoBaHHR TBePAWX Ten H *HAKOcTe~ 
AAePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAepHwx peaK~H~ 
npM HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~3HKa 3a~HTW 

1]. TeopHR KOHAeHCHPOBaHHOrO COCTORHMR 

18. Hcnonb3oaaHHe pe3ynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ~M3H4eCKMX HCCneAOBaHH~ 

8 CMe*HWX OOnaCTRX HayKM H TeXHHKH 

19. EiH~M3MKa 

HaxanAHaHH H.B., Honnep-OpoHCKeP H., WMaKOB c.m. 
0pHMeHeHHe CTOXaCTH4eCKHX MeTOAOB BW~HCneHHR 
B COBpeMeHHWX 3aAa4aX KBaHTOBOH TeopHH nonR 

P2-83-869 

HsnaraeTCR MeTQA BW4HCneHHR 8 paMKaX KBaHTOBOH TeOpHH nonA, OCHOBaH
HWH Ha cnoco6e re~epa~HH KO~Hrypa~HH KanH6POB04HOrO nonA no MeTOAY HoHre
Kapno H craxacTH4eCKOM o6pa.eHHH 6onbWOH paspe*eHHOH MaTpH~w. OpHMeHeHHe 
MeTQAa npOHflnOCTPHPOBa~ Ha nPHMepe BW4HCneHHR $epMHOHHoro KOHAeHcaTHOrO 
MaTPH4Haro sneMeHTa. 

Pa6oTa awnonHeHa 8 na6opaTOpHH BW4HCnHTenbHOH TeXHHKH H aBTOMaTH3a
qHH OH~H. 

L~eH~e O~eAMHeHHoro MHCTMTyTa RAePHWX MCcneAoBaHMM. AY6Hd 1933 

Hakhaldiani N.V., HOIIer-Preussker H., Shmakov S.Yu. 
Application of Stoc~astic Calculation Methods 
in Modern Problems of Quantum Field Theory 

P2-83-869 

The method of calculations in the framework of the lattice quantum 
field theory with the Monte Carlo procedure of generation of the gauge 
field configurations and stochastic Inversion of large sparse matrix is 
considered. The application of the method is illustrated In the calcula
tion of the fe~ion condensate matrix el~nt. 

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