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1. BBEAEHHE 

OeHOBHOe eoeTORH~e A -4aeT~4HO~ KBaHTOBOMexaH~4eeKO~ e~e
TeM~ e raM~nbTOH~aHOM H on~e~eaeTeR T04HO~ MHOr04aeT~4HO~ 

w "' w Ill ... ... ... BOnHOBO~ ..,yHK~~e~ T 0(r
1 

,r 2 , ... ,r4 ), KOTOpaR YAOBneTBOpReT eTa-
~~OHapHOMY ypaeHeH~ID WpeA~Hrepa: 

H 'I' (... ... ... ... ... ... 
o rl,r2 , ... ,rA)"' Eo'l'o (r1,r2 , ... ,rA) /1/ 

e eaM~M H~3K~M eo6eTBeHH~M 3Ha4eH~eM, onpeAenR~~M 3Hepr~ID 

e~eTeM~. 0AHaKo Aame KOrAa raM~nbTOH~aH H ~MeeT nonHoeTbiD on
peAeneHH~~ B~A. ypaBHeH~e WpeA~Hrepa AOnyeKaeT T04HOe peweH~e 
TonbKO e 04eHb orpaH~4eHHOM 4~ene eny4aee, OTBe4aiD~~x npoeT~M 
~n~ eXeMaT~4H~M KBaHTOBOMeXaH~4eeK~M e~eTeMaM. 3TO AenaeT 
Heo6xoA~M~M ~enonb30BaH~e np~6n~meHH~X MeTOAOB, Ha~6onee 4ae
TO BeTpe4aeM~~ ~3 KOTOp~X - eap~a~~OHH~~. 

CornaeHo eap~a~~OHHOMY np~H~~ny WpeA~Hrepa e KeaHToeo~ Me
xaH~Ke111 peweH~e '1'0 ypaeHeH~R /1/ M~H~M~3~pyeT epeAHee 3Ha-
4eH~e raM~nbTOH~aHa H: 

/2/ 

B3RTOe no eoeTORH~RM IJI(rl ,r2 , ... , r A ), np~HaAnema~~M r~nb6epTO-
BY npoeTpaHeTBy J{ A~HaM~4eeK~X eoeTORH~~ paeeMaTp~eaeMO~ e~e
TeM~. AnR Hee~pomAeHHoro oeHoBHoro eoeToRH~R '1'0(r;,t2, ...• ~) "' J{ 
e e~ne HepaeeHeTeo 

/3/ 

AnR niD60~ ~yHK~~~ 'I'" J{, OTn~4HO~ OT '1'0 G- J<. 
Bap~a~~OHH~~ MeTOA eoeTO~T B no~eKe noKanbHOrO M~H~MyMa 

3HepreT~4eeKoro ~YHK~~oHana E['l'] e paMKax ~Ke~poeaHHOro 
Knaeea npo6H~X MHOr04aeT~4H~X BOnHOB~X ~YHK~~~. 3TOT M~H~MyM 
OnpeAenReT np~6n~meHHO OeHOBHOe eoeTORH~e paeeMaTp~eaeMO~ e~e
TeM~. TaK~M o6pa30M, see eap~a~~OHH~e MeTOA~. KaK~M~, e 4aeT
HOeT~, RBnRIDTeR MeToA~ XapTp~-~oKa /X~/, XapTp~-~oKa-6oronD-
6oea, X~na-Y~nepa /XY/ ~ AP·• yme pa3n~4aDTeR MemAY eo6o~ ~e
KniD4~TenbHO KnaeeOM npo6H~X BOnHOB~X ~YHK~~~, Ha KOTOpOM M~H~
M~3~pyeTeR 3HepreT~4eeK~~ ~YHK~~OHan /2/. 

MHoro4aeT~4HaR eonHoBaR ~YHK~~R Y(r~, ; 2 , ..• , r A ) , OAHaKo, 
npeAeTaBnReT 04eHb enomH~~ M.aTeMaT~4eeK~~ 06DeKT AnR npaKT~-

2 

4eeKo~ pean~3a~~~ eap~a~~OHHoro MeToAa. Ero enomHoeTb e~nbHO 
HapaeTaeT e yeen~4eH~eM 4~ena 4aeT~~ e e~eTeMe. KpoMe Toro, 
MHOro4aeT~4HaR BOnHOBaR ~yHK~~R eOAepm~T B ee6e orpOMHYID ~H
~OpMa~~ID 0 e~eTeMe, 6onbWaR 4aeTb KOTOpO~ RBnReTeR ~3n~WHe~ 
np~ on~eaH~~ XapaKTep~eT~K OeHOBHOro eoeTORH~R. BOT no4eMy 
npeAeTaBnReT ~HTepee e~opMyn~poBaTb KaK eap~a~~OHH~~ np~H~~n 
WpeA~Hrepa, TaK ~ noeTpoeHH~~ Ha ero 6a3e eap~a~~OHH~~ MeTOA 
B TepM~HaX OAHO~, 6onee npoeTO~ A~HaM~4eeKO~ nepeMeHHO~. 

CornaeHo AOKa3aHHO~ e 1964 r. TeopeMe KooHa/2/ 3Hepr~R 
MHoro4aeT~4HO~ e~eTeM~ npeAeTaenReT ~yHK~~oHan E[p] noKanb
HO~ nnOTHOeT~ p(r) 4aeT~~ B e~eTeMe, a6eoniDTH~~ M~H~MYM KO
TOpOrO onpeAenReT oeHOBHOe eoeTORH~e. K eomaneH~ID, OAHaKo, 
TeopeMa KooHa He AaeT H~KaKoro yKa3aH~R o B~Ae ~ enoeo6e no
eTpoeH~R 3Toro 3HepreT~4eeKoro ~yHK~~oHana. Cy~eeTeyeT 04eHb 
W~pOK~~ Kpyr nOAXOAOB/3/, KOTOp~e ~enonb3YIDT pa3n~4H~e annpoK
e~Ma~~~ E[p], HO see OH~, e OAHO~ eTOPOH~, eoAepmaT B 6onbWe~ 
~n~ MeHbwe~ eTeneH~ ~eHoMeHonor~ID, a e APYrO~ - He AaiDT B03Mom
HOeT~ ~3 onpeAeneH~R p(r) eoenpo~3eeeT~ M~KpoeKon~4eeK~e xa
paKTep~eT~K~ MHOr04aeT~4HO~ e~eTeM~. 

B HaeToR~e~ pa6oTe npeAnomeH MeTOA noKanbHO-MaewTa6Horo 
npeo6pa30BaH~R /MnMn/, KOTOp~~ AaeT B03MOmHOeTb nonHoro M~Kpo
eKon~4eeKoro On~eaH~R OeHOBHOrO eOeTORH~R A-4aeT~4HO~ KBaHTO
BOMeXaH~4eeKO~ e~eTeM~ Ha 6a3e OAHO~ eA~HeTBeHHO~ A~HaM~4e
eKO~ ne~eMeHHO~ - ~YHK~~~ noKanbHO-MaewTa6Horo npeo6pa3oeaH~R 
/nMn/f(r). 3Ta ~yHK~~R OKa3~eaeTeR B3a~MHO-OAH03Ha4HO eBR3aH
::~~~ ~ ,,'"':0~~::: .. ~~~~~~~ ~~~"!"~0':"!"!:!1) t~?,C~!~~ ~ ("IAf"'TPMP ,n (f). I<OTO~rtA IAMP.

eT HenoepeAeTBeHH~~ ~~3~4eeK~~ eMblen. 
Cy~HOeTb MnMn /4aeTb II I eoeTO~T B B~nonHeH~~ nMn nOAXO

Afi~~M o6pa]OM e~6paHHO~ / 11MOAenbH0~ 11/ eonHoem1 ~YHK~~~ 
Y(r 1.t2' ... , r A ) ~· J{ • nony4eHHaR B pe3ynbTaTe nMn npo6HaR eon-.. ... ... ... ~ HOBaR ~yHK~~R Tr (rl'r2 , ... ,rA) np~HaAnem~T op6~Te u npoeTpaHeT-
ea J{ OTHOe~TenbHO rpynn~ nMn, ~~ npeepa~aeT 3Hepr~ID e~eTeM~ 
e 3HepreT~4eeK~~ ~yHK~~oHan E[f], Kotop~~ noAnem~T M~H~M~3a~~~. 

B 4aeT~ III AOKa3~eaeTeR, 4TO eap~a~~OHH~~ np~H~~n WpeA~H
repa MOmHO e~opMyn~poeaTb T04HO 4epe3 ~YHK~HID nMn. AoKa3aHa 
TaKme TeopeMa 0 noKanbHO-nnOTHOeTHOM 3HepreTH4eeKOM ~yHK~HOHa
ne, 4TO RBnReTeR eTpOrHM o6oeHOBaHHeM WHPOK0~3BeeTHOrO MeTOAa 
~YHK~~OHana nnoTHOeT~/3/ 

ReH~~ BHA onepaTopoe yH~TapHoro npeAeTaeneHHR 'U~ rpynn~ 
~ B npoeTpaHeTBe J{ AaH B 4aeTH IV. noeKOnbKY rpynna 'U~ RB
nReTeR noArpynno~ o6~e~ rpynn~ KaHOH~4eeKHX yHHTapH~x npeo6pa-
30BaHH~ B KBaHTOBO~ MeXaHHKe/4/, MnMn HMeeT PRA o6~~X MOMeHTOB 
e MeTOAOM To4e4Horo npeo6pa3oBaHHR 15: ~enonb30BaHH~M e yene
xoM e Teop~H T eepAoro Tena 161 

B 3aKniD4eH~H /4aeTb V I o6eymAaeTeR B03MOmHoeTb KOHKpeT
Horo npaKTH4eeKoro npHnomeH~R MnMn AnR onpeAeneH~R oeHoeHoro 
eoeTORH~R MHOr04aeTH4H~X KBaHTOBOMeXaH~4eeKHX e~eTeM. 3TO 
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B03MOlKHO, nOCKOnbKY MflMn COAeplKHT RCH~H KOHCTPYKTHBH~H 3ne
MeHT, KOTOp~H noKa3~BaeT OAH03Ha4HO nyTb nOCTpOeHHR 3HepreTH-
4eCKOrO <I>YHK~HoHana E[f]~cooTBeTcTeeH~p E[p] I e paMKax 
<J>HKCHPOBaHHOH C nOMO~b~ 'JI ~ }( op6HT~ (.9 C }(. 

2. METOA flOKAflbHO-MAClliTA6HOrO nPE06PA30BAHHR 

floKanbHo-MacwTa6Hoe npeo6pa3oBaHHe TpexMepHoro ee~ecTBeH

Horo eeKTOpHoro npocTpaHcTea 

ii ... ... ... 
3~ I r "' ( r , r 

0 
) ; r ~ R • r 

0 
~. n I , 141 

rAe R H {} 0603Ha4a~T COOTBeTCTBeHHO npOCTpaHCTBa, 
H3MeHR~TCR eenH4HH~ r "'I rl H HanpaeneHHe ro- r/r 
1 c; R3 , 3aAaeTCR eeKTOpHOH <I>YHK~Hel1 

B KOTOpbiX 
eeKTopa 

151 

KoTopaR BCRKOMY eeKTopy ; c;; R 3 cTaBHT eo B3aHMHO-OAH03Ha4HOe 

COOTBeTCTBHe BeKTOP r'"' f(;J ~ R 3 • HMe~HH TO IKe HanpaeneHHe 
ro ~· n . HO c H3MeHeHHOH Anl-'tHOH r' = f( r) r;;. R, 3aBHCR~el1 OT cKa-
nRpHOH <I>YHK~HH nMn - f (r). MHOlKeCTBO ~f eeKTOPH~X <I>YHK~HH, 
HMeiO~HX BHA 151, o6pa3yeT rpynny flt1n Ha npOCTpaHCTBe R 3 C-+ 
rpynnoeol:i onepa~Hel:i, conocTaenR~el1 n106~M ABYM 3neMeHTaM f 1 

t 'f ... <I: H 
2

, H3 . 3neMeHT g c;; J no npaeHny 

·ecnH <I>YHK~HR flMH f (r, r O) 
no CBOHM apryMeHTaM; 
AnR n106oro r O ~ {}; 

!61 

a/ Henpep~BHO AH<J><J>epeH~HpyeMa 
61 MOHOTOHHO paCTeT OT r c;; R 
Bl HMeeT 3Ha4eHHR B R TaKHe, 4TO <J>yHK~HOHanbH~H onpeAenH-

Tenb 

o < l(f> /r) = _?<fx .r Y ·!..:...!_ , .C !.!_ . 
D(x,y ,Z) r2 ar 171 

OTnH4eH OT HynR BO BCeM npoCTpaHCTBe R3 . 
Ponb eAHHH4Horo 3neMeHTa fe = t e rpynne 'J HC_rJOnHReT 

TOlKAeCTBeHHOe npeo6pa3oeaHHe. AnR KalKAOro 3neMeHTa f ~~ cy
~ecTeyeT H OAH03Ha4HO onpeAeneH ero o6paTH~H 3neMeHT (-1 r;;. 'J. 
CornacHo 151 nocneAHHH 3aAaeTcR cKanRpHol1 <I>YHK~Hel1 r-l(r), 

o6paTHOH K f (r ). -+ 
BcRKOMY 3neMeHTY f ~ 'J conocTaBHM A -4aCTH4H~I1 onepaTop 

'lJf(r
1 

, ... ,r A), AeHCTBYIO~HH B rHnb6epTOBOM npoCTpaHCTBe }( AH-
HaMH4eCKHX COCTORHHH CHCTeM~ C raMHnbTOHHaHOM H no npaBHny: 

'lJ 
... -+ ~ ... ..... r.! 1h .... .... .... ..... ..... ..... .... 181 

fY(r
1

, ... ,rA)=D (f(r
1
)tr

1
)x ... xD -(f(rA)/rA)Y(f(r 1 ), ... ,f (rA))' 

rAe Y - npoH3BOnbHaR <I>YH_t<~HR, npHHaAnelKa~aR J( , a D - RK06H
aH 17 I nMn npocTpaHCTBa R3. Cor nacHO 181 'lJ r npeACTaBnReT co-
6ol1 nHHeHH~H Be~eCTBeHH~H YHHTapH~H onepaTop, AeHCTBY~~HH B 

npocTpaHcTee J(. 
EcnH 4epe3 'lJ~,.{'lJ;; f '"~~ o6o3Ha4HM coeoKynHOCTb ecex 

onepaTOpOB 'lJ 7, COOTBeTCTBYIO~~X 3neMeHTaM f (; 'J, TO 'lJ'j npeepa
~aeTCR B rpynny no OTHOWeHH~ K o6~4HOMY onepaTOpHOMY yMHOlKe
HH~. TorAa COOTBeTCTBHe ~-+ 'lJ'j, AnR KOTOpOrO B~nonHR~TCR 
paeeHcTea 

'l1r .. I, 191 
e 

npeACTaBnReT roMop<J>H3M rpynn~ 'J B npOCTpaHCTBe 1J'J 
H~x onepaTopoe, onpeAeneHH~x paeeHCTBOM 181. rpynna 
eTCR YHHTapH~M npeACTaeneHHeM ~ B npoCTpaHCTBe J<. 

PaccMO,!PHM HeKOTOPY~ <I>HKCHpoeaHHY~ I"MOAenbHY~"I 
<I>YHK~H~ • c;; J<; AeHCTBYR Ha Hee 3neMeHTaMH 'l1 1 ~ 'lJ'J, 

op6HTY 

YHHTap
'lJ'j RBnR-

BOnHOBY~ 

nOCTpOHM 

1101 

Ha npocTpaHcTBe J( no OTHOWeHHIO K rpynne 'lJ ~f. Cor nacHo o6~el:i 
TeopHH rpynn npocTpaHCTBO J< pacnaAaeTcR Ha nonapHo Henepece
Ka~HeCR op6HT~ no OTHOWeHHIO K rpynne 'lJ'J, AeHCTBy~eH 8 HeM. 

noKalKeM, "'TO rpynn~ 'J H ll'J H30MOP<I>H~. AnR 3TOH ~enH AOCTa-
:n•!~,.... Mt'"\U''=II..,~TL UTI"'\ nnnn /J{pp 11(.£'\ r-1"\ .... U''\Ur'\nttUA.,U:::li 'f-a 1

}lcr rnrTI""\IAT ..... • ..... ,,...,., ____ .-' ....... ,.,., ......... \.---· .. J, ............ ·~t-"'1"'''-' ...... -·.J ---. -··. 

TOnbKO H3 eAHHH4HOro 3neMeHTa f e ~ :f. Ae.:icTBHTenbHO nycTb 
1 (; Ker 'll~f - npOH3BOnbH~H 3neMeHT RAPa roMoMop<I>H3M~ 'J ... 'U'J. 
TorAa COOTBeTCTBYIOIJ4HH eMy B 'll'J Be~eCTBeHH~H onepaTOp 11-+ cornac-
HO 181 AeHCTByeT Ha npOH3BOnbHYIO <J>yHK~HIO 'fl ~ }( H Ha e~ KOMn-

neKCHo-conpRlKeHHYIO Y* c;; J( KaK 

I 11 I 

YMHOlKHM no4neHHO paeeHcTea 1111 H npoHHTerpHpyeM nony4eHHOe 
ypaBHeHHe nor

2
,r

3
, ... ,rA 80 BCeM npOCTpaHCTBe H no r 1 B rpa-

HH~ax Q+r. HeTPYAHO BHAeTb, "'TO, HCnOnb3YR RBH~H BHA RK06Ha

Ha 171, npHXOAHM K paeeHCTBY 

r 
( W(u)u2 du = 0, 1121 

0 

KOTOpOe cnpaBeAnHBO AnR noooro f (; R H r O (; {}, <J>yHK~HR 

1
- ... ... ... 2 ... ... 

W .. ( T (r ,r2 ... rA>I dr2 ... drA 
1131 
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HeOTPHLiaTellbHa H He 3aHyS1ReTCR TOmAeCTBeHHO, KOrAa IJI~.J<.Cne
AOBaTellbHO, ypaaHeHHe /12/ cnpaBeAilHBO TOrAa H TOilbKO TOrAa, 

KorAa f(r,r
0

):a r. T.e. 1=fe'"'~· TaKHM o6paaoM, 

Ker 'U ~ ~ I f e I , 
/14/ 

4TO AOKa3~BaeT H30MOP<I>HOCTb ( ~- 'lJ~ ) rpynn ~ H 'lJ~.YcTaHOBileH
H~H H30MOp<I>H3M ~ -'lJ~ AaeT B03MO~HOCTb, C OAHOH CTOpOH~, 
HHTepnpeTHpOBaTb 'lJ~ KaK rpynny nMn npOCTpaHCTBa }{, a C APY
roi:1 - op6HT~ tJ C }{ npeAcTaBHTb 4epe3 311eMeHTbl rpynnbl ~: 

() ~ I 'lJ_, tP : 1 ~ ~ I . 
f 

I 15/ 

noA C06CTBeHHOH op6HTOH npOCTpaHCTBa }{ AllR CHCTeM C raMHilbTO-
HHaHOM H 6yAeM noHHMaTb op6HTY ~He J<, coAepma~yiO a ce6e 
T04HYIO MHOr04aCTH4HYIO BOilHOBYIO <I>YHKLIHIO IJI O (r~, ••• ,r A) ~ }{, 
npeACTaBilRIO~YIO peWeHHe CTaLIHOHapHOrO ypaaHeHHR UJpeAHHrepa /1/, 
C06CTBeHHOMY 3Ha4eHHIO KOTOporo COrllaCHO aapHaLIHOHHOMY npHHLIHny 

UlpeAHHrepa YAOBileTBOpReT H~aaeHCTBO /3/. 
Q6o3Ha4HM 4epe3 1' f~ 'lJ ['I' npo6Hyl0 MHOr04aCTH4HYIO BOilHOBYIO 

<I>YHKLIHIO, npHHaAilema~yiO npoH3BOI1bHOH op6HTe ~ C }{. CpeAHee 
3Ha4eHHe /2/ raMHilbTOHHaHa H, B3RTOe no COCTORHHRM 'PrC~,npe
apa~aeTCR B 3HepreTH4eCKHH <I>YHKLIHOHall, HMeiO~HH BHA: 

E [ r 1 ~ .:.:.!u.!!.l'!L~ 
<'I' r 1• r> 

/16/ 

nollHOe rHI1b6epTOBO npocTpaHCTBO }{ ~BilReTCR 06beAHHeHHeM 
acex nonapHo HenepeceKaiO~HXCR op6HT t5 c J<. no3TOMY HCcneAoaa
HHe acex <I>YHKLIHH 'I' f; }{ _ /no OTHOWeHHIO E ['I'] I CBOAHTCR K HC
cneAo~aHHIO BCeX op6HT (9 C }{ H nOHCKY MHHHMyMa E ( f] Ha <I>YHK
LIHRX -f ~ 'J a paMKax KamAOH H3 3THX op6HT. CneAOBaTenbHO, c 
T04KH 3peHHR aapHaLIHOHHOrO MeTOA~ nMn onpeAellReT KllaCC npo6-
H~X BOilHOBbiX <I>YHKLIHH, KaK op6HT tJ npOCTpaHCTBa }{ no OTHOWeHHIO 
K rpynne nMn, a MHHHMYM E[f]. Ha op6HTe ~ onpeAenReT npH6nH-
3HTellbHO 3HeprHIO CHCTeM~ B OCHOBHOM COCTORHHH. 11TaK, MnMn AllR 

OCHOBHOrO COCTORHHR MHOr04aCTH4HOH CHCTeM~ BKS1104aeT B ce6R 

cneAY~He TPH 3Tana: 
1 I B~6op 11MOAellbHOH 11 BOil.!:JOBOH <I>YHKLIHH 'I' <:- }{, 4TO cor nacHo 

/8/, I 15/ onpeAellReT Knacc tl C }{ npo6H~X BOilHOB~X <I>YHKLIHH. 
2/ nocTpOeHHe 3HepreTH4eCKOrO <I>YHKLIHOHana E[f] H3 /16/ 

no raMHilbTOHHaHy H paccMaTpHaaeMOH cHcTeM~. 
3/ PeweHHe ypaaHeHHR cTai!HOHapHOCTH E[ .f] npH AOnOilHHTenb

HOM YCilOBHH: npH aapHaLIHRX f(7) He AOilmHO B~XOAHTb 3a npeAe-

11~ ~: 

6 

~Q_ ~ 0; 1 f; ~. 
8f (1) 

/17/ 

To4HOCTb MeTOAa cy~ecTBeHtlO aaBHCHT oT a~6opa npocTpaHcT
aa npo6H~X BOilHOB~X <I>YHKLIHH tJ C }{, 4TO npHCy~e BCeM aapHaLIHOH
H~M MeTOAaM. MoAellbHaR BOilHOBaR <I>YHKLIHR AOilmHa 6~Tb AOCTaTo4-
HO npoCTOH AllR npoBeAeHHR KOHKpeTH~~B~4HCS1eHHH, H B TO me 
apeMR npo6HaR BOilHOBaR <I>YHKLIHR IJ'f ~ tJ AOilmHa H3MeHRTbCR B 
A0CTaT04HO WHpOKOH HllH B AOCTaT04HO nOAXOAR~eH o6naCTH, 4TOG~ 
nony4eHHOe peweHHe 6~110 6nH3KO K T04HOMy. Bo acex cny4aRx, oA-

HaKo, B CHile HepaaeHCTBO 
/18/ 

- -rAe E :a E[~] - 3HeprHR cocTORHHR, onpeAenReMoro 
11

MOAellbHOH
11 

<I>YHKLIHeH 'I'~ }{ , a E f - 3HeprHR OCHOBHOrO COCTORHHR B MnMn, 
nony4aeMaR nocne noAcTaHOBKH a /16/ peweHHR ypaaHeHHR /17/. 

6e3 orpaHH_4e_HHR o6~HOCTH MOmeM C4HTaTb, 4TO W HOpMHpOBaHa 

Ha eAHHHLIY: <'1'1'1'> =1. Ha-aa yHHTapHOCTH onepaTopoa 'Urf; 'U~ 
npo6H~e BOilHOB~e <I>YHKLIHH 'l'r~ 0 TaKme HOpMHpOBaH~ Ha eAHHHLIY: 

- -1 -<'~'r l'~'r>~<'l'l'llt'U11'1'>~<'PIW>"'L /19/ 

/20/ 

113 /19/ RCHO, 4TO yCilOBHe /17/, 3aKS1104aiO~eeCR B TOM, 4TO f He 
AOilmHO B~XOAHTb aa npeAell~ rpynn~~. CBR3aHO C Tpe6oaaHHeM co-

BaeAeM 3<1l<l>eKTHBH~i:1 raMHilbTOHHaH H[f], HMe~HH BHA 

H[f] 'U - 1 (... -+ H'U -+ -+ ~ r r1, ••• ,rA) -;<r1, ••• ,rA), /21/ 

rAe H- raMHilbTOHHaH paccMaTpHaaeMoi:1 cHcTeM~. TorAa H3 /17/, 
/19/-/21/ nony4aeM aamH~H pe3yllbTaT, 3aKS1104a~HHCR B TOM,4TO 
aaBHCHMOCTb OT <I>YHKLIHH nMn f(7) KaK 3HepreTH4eCKOrO <I>YHKLIHO-

Halla 

E[f] .. <W\H[flliii>, 
/22/ 

... 
f -'='~. 

/23/ 

RBilReTCR yHHBepcallbHOH H He 3aBHCHT OT op6HT~ 0 C }(, Ha KOTO
poH npHMeHReTCR MnMn. 3Ta yHHBepcanbHOCTb oco6eHHO noneaHa 
B npaKTH4eCKOM nnaHe, noCKOilbKY He3aBHCHM0 OT 

11
MOAellbHOH

11 

BOilHOBOH <I>YHKLIHH ~. KOTopaR B~CTynaeT KaK napaMeTpH4eCKaR <I>YHK
LIHR, MnMn MOmeT 6~Tb yHH<I>HLIHPOBaH AllR WHPOKOrO Kpyra <I>H3H4e

CKHX 3aAa4, K KOTOp~M OH npHMeHHM. 
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3. BAP"A~HOHH~~ nPHH~"n. 
TEOPEMA nOKAnbHO-nnOTHOCTHOrO 3HEPrETH4ECKOrO 
$YHK~HOHAnA B MnMn 

noKa>KeM, 4To AIUl co6cTBeHHol1 op6HTbl 0Hc }{ BapHai.IHOHHbll1 
npHHI.IHn WpeAHHrepa Mo>KeT 6b1Tb T04HO cl)lopMy~HpoBaH 4epea $YHK-
1.1H~ nMn -f(r). C 3Tol1 1.1e~b~ npe>KAe Bcero AOKa>KeM, 4To B ~H 
3HepreTH4eCKHI1 l)lyHKI.IHOHa~ E[f] npeACTaB~ReT OAH03Ha4Hbll1 $YHK-
1.1HOHa~ oT f(t). AoKaaaTe~bCTBO c~eAyeT oT npoTHBHoro. 

npeAnO~OlKHM, 4TO B rpynne ~ cy~eCTBy~T ABe pa3~H4Hble l)lyHK
I.IHH: 

/24a/ 

E[f] =E[g] /246/ 

3HepreTH4ec~oro l)lyHKI.IHOHa~a /16/, onpeAe~eHHoro Ha co6cTBeH~ 
H0!1 op6HTe (}H ( J{. 6e3 orpaHH4eHHR 06~0CTH, nOCKO~bKY '1'0 ~~. 
MO>KeM npHHRTb, 4TO 11MOAe~bHaR 11 l)lyHKI.IHR IJI onpeAe~eHa paBeHCT
BOM 

- .. .. .. .. q -1 
'l'(r1, ... ,rA)='ll;-1'1'o(r1, .•• ,rA)=lli '~'o· /25/ 

TorAa npo6Hble BO~HOBble l)lyHKI.IHH 'I';; H 'I'~ Aa~TCR cor~acHo /8/, 
/9/, /25/ paBeHCTBaMH: 

- -1 
'I' = 11 .. '1'= 'll .. 'll .. '1'0 = '1'0 , 

g g g g /26/ 
- ' -1 

ll' r = 11t 'I' = 111 U-g 'I' o = 'l~gt.1'1' o= 'Ph 

rAe h ,7 g- 1(:;~ cor~acHo /6/ HMeeT B~ h = g -\7> H He coBnaAa
eT C TO>KAe<.:TBeHHbiM npeo6pa30BaHHeM j"e = !• nOCKO~bKY B CH~e 
/24a/. OTC~Aa c~eAyeT, 4TO Mbl HMeeM B ~H ABe paa~H4Hble $yHK-
1.1HH, 'l'g H 'Pr ('1'0 ,£, 'Ph), A~R KOTOpbiX 

E o"" E ['I' o ] "' E [ 'Ph ] • /27/ 

YpaBHeHHe /27/ npoTHBope4HT cTporoMy HepaBeHcTBY /3/, cnpa
Be~HBOMY ~R HeBblpO>KAeHHOrO OCHOBHOrO COCTORHHR /1/ CHCTeMbl, 
4TO npoHaow~o Ha-aa AOny~eHHR /24/. TaKHM o6paaoM, no~y4aeM, 
4TO B ~H-E(f] npeACTaB~ReT OAH03Ha4Hbli1 l)lyHKI.IHOHa~ OT f(r), 
3TO 03Ha4aeT, 4TO He cy~eCTByeT ABYX pa3~H4Hb1X l)lyHK1.1HI1 nMn, 
KOTOpble AaBa~H 6bl OAHO H ~0 >Ke 3Ha4eHHe 3HeprHH CHCTeMbl. 

npoH3BO~bHy~ BapHai.IH~ f E ~ MOIKHO pea~H30BaTb l)lyHKI.IHeH 
~ = ·( g + li7) <: ~, rAe 4epea g E ~ o6oaHa4eHa BeKTOpHaR $YH_!51.1HR, 

Ko-ropaR nocpeACTBOM /25/ onpeAe~ReT 11MOAe~bHy~" l)lyHKLIH~ '1'. Ho 

8 
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cor~acHo /3/, /16/, /25/ ~ E ~ 
~R KOTOpOrO BblnO~HReTCR HepaBeHCTBO 

E [ g] ~, E [ 11 L /28/ 

4eM H yCTaHaB~HBaeTCR CBOHCTBO MHHHMa~bHOCTH 3HepreTH4eCKOrO 
l)lyHKI.IHOHa~a E(f] no OTHOWeHH~ K npOH3BO~bHbiM BapHai.IHRM, He 
BbiBOAR~HM f BHe ~. 

H HaKOHel.l, TO, 4TO a6co~~THbli1 MHHHMYM E 0=E[g) AOCTHra-
eTCR B npo1.1ecce BapHai.IHH no r (r), c~eAyeT_ H3 Toro l)laKTa, 4To 
E ( f] nocTpOeH HaA C06CTBeHHOH op6HTOH () H C J{, COAep>Ka~eH 
B ce6e T04HY~ BO~HOBY~ l)lyHKI.IH~ '1'0 , 4eM H 3aBepwaeTCR AOKa-
3aTellbCTBO. 

no onpeAe~eHH~ ~OKa~bHaR n~OTHOCTb 4aCTHI.I CHCTeMbl, HaXOAR
~eHCR B COCTORHHH, onpeAe~ReMOM BO~HOBOH $yHK1.1Hei1 'I'(:; J{, 3aAa
eTCR Bblpa>KeHHeM 

/29/ 

rAe npeAnO~araeTCR, 4TO <'I'[ 'I'>= 1, a MHOlKHTe~b A HOPMHpyeT p(f) 
Ha 4HC~O 4aCTHI.I B CHCTeMe: 

/30/ 

nycTb IJ'f npHHaA~elKHT op6HTe tJ C J{, nocTpOeHHOH C nOMO~b~ 
:::~~:!C~~p:;:::y; ;: :V~i 11

; .. ;c,:tC.;iUi-iV;I 11 \tiii-ir\~nn •jl ~ .ff. ~VIV.:JOri \:.VI JICa..:.nV 

/29/ onpeAe~ReT 11MOAe~bHY~11 n~OTHOCTb: 

- ( )-A (;;;* t .. .. ;, .. .. .. .. .. p r - T ( ,r2 , ••• ,rA)T (r ,r2 , ••• ,rA )dr
2 

••• drA /31/ 

noKa>KeM, 4TO A~R BCRKOH $HKCHPOBaHHOH op6HTbl ~c }{ ~oKa~bHaR 
n~OTHOCTb p (r) B3aHMHO-OAH03Ha4HO CBR3aHa C l)lyHKI.IHeH nMn f(;). 

Ael1cTBHTe~bHO, nOACTaB~RR 'l'r B ypaBHeHHe /29/, no~y4aeM 
CBR3b Me>KAY ~OKa~bHOH n~OTHOCTb~ p (r), l)lyHK1.1Hei1 f(1) H 11MO
Ae~bHOH11 n~OTHOCTb~ p(r): 

r2 ar .. 
p(1) -- -p(f), /32/ 

r 2 ar 
rAe 6bl~ HCnO~b30BaH RBHbiH BHA /7/ RK06HaHa nMn. YpaBHeHHe 
/32/, peweHHOe OTHOCHTe~bHO df/dr, npeACTaB~ReT 06biKHOBeHHOe 
He~HHeHHOe AH()ll)lepeHI.IHa~bHOe ypaBHeHHe BHAa 

dr r -·F(r, ), 
dr 

P r 2 
F (r,f) = -·, 

pt2 /33/ 

KOTOpoe napaMeTpH4eCKH aaBHCHT OT HanpaB~eHHR f 0 <;;!} BeKTOpa 
r <;;,R3 . OTC~Aa A~R ~®oro l)JHKCHpoBaHHoro r 0 <;;!l l)lyHKI.IHR F 

RB~ReTCR HenpepbiBHOH nor <;;,R npH AOCTaT04HO o6~HX MaTeMa-
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Tl14eCKI1X YCI10B11.AX Ha BI1A <!IYHK1.11111 p , f, p . Ho TOrAa AOKa3b1Ba
eTC.A TeopeMa/?/ cy~eCTBOBaHI1.A 11 eA11HCTBeHHOCTI1 peWeHI1.A ypaBHe
H11.A 1331, OTKYAa CileAyeT, 4TO MelKAY p 11 f cy~eCTByeT B3a!1MHO
OAH03Ha4HOe COOTBeTCTBI1e B paMKaX <!111KCI1POBaHHOH opfi11Tbl ~. onpe
Aeil.AIO~eH BI1A 11MOAei1bHOH 11 ni10THOCTI1 p'. 00CKOI1bKY p (r) 11 f (r) 
OAH04aCTI14HO CB.A3aHbl! Mbl MO~eM C411TaTb, 4TO ypaBHeHI1e 1321 pe
weHO OTHOCI1Tei1bHO f (r) 11 f(r) BblpalKeHO 4epe3 IlOKailbHYIO nnoT
HOCTb p(r). TaKI1M o6pa30M, BI1A11M, 4TO MHOr04aCT114Ha.A BOilHOBa.A 
<IIYHK1.111.A 'Pr--'Pp 11 3Hepr11R c11cTeMbl E[f] ... E[p] a MJlMn npeA

cTaen.AIOT <!laKTI14eCKI1 <!IYHK1.1110Hai1bHble ni10TH0CTI1 p (1). 
B TaKoiA noKailbHo-nnoTHOCTHOH <!IOPMYI111POBKe npi1XOA11M K Teo

peMe o noKailbHo-nnoTHOCTHOM 3HepreTI14eCKOM <IIYHK1.1110Hai1e a MJlMO, 
COrilaCHO KOTOpOH MJlMn npeepa~aeT 3Heprl110 MHOr04aCT114HOH CI1CTe
Mbl B <IIYHK1.1110Hai1 IlOKailbHOH ni10THOCTI1 p(r) B paMKaX <!111KCI1pO
BaHHOH t) c J{ op611Tbl. Ycnoe11e cTal.I110HapHOCTI1 I 17 I npi1H11MaeT 

BI1A 

~~J.e.L ·= o. 
ap c-r > 

1341 

rAe cornacHo 1171, 1191, 1291 eap11a1.111.A E[p] npoBOA11TC.A np11 
AOnOI1HI1Tei1bHOM yCI10BI111 1301 COXpaHeHI1.A 411CI1a 4aCTI11.1 B CI1CTeMe. 

3TOT pe3YI1bTaT T04eH Ail.A COfiCTBeHHOH op611Tbl t)H CI1CTeMbl 
c raM11IlbTOH11aHOM H. B 3TOM cny4ae Mbl np~w1111 K TeopeMe, 6I1113KOIA 

no coAeplKaHI110 K TeopeMe KooHa
12

1. 
B OTI111411e oT TeopeMbl KooHa, OAHaKo, MJlMn coAePlKI1T KOHcTpyK-

TI1BHbl~ 3IleMeHT, TaK KdK OTKpbiHd~l HU~Mu~HOCT~ H~ 0CHO~C 1/-3/ 
l4aCTb 21 nOI1Y411Tb npl1fii111lKeHHOe on11caHHe OCHOBHOrO COCTO.AH11.A 
MHOr04aCT114HOH CI1CTeMbl B paMKaX npOI13BOI1bHOH opfii1Tbl ~·(J{. 

4. YCJlOBHE MHHHMYMA B MJlMn. 
rHnEPBHPHAJlbHAH TEOPEMA 

nycTb, Ail.A onpeAei1eHHOCTI1, raM11IlbTOHHaH H 
CI1CTeMbl npeACTaBI1M B BI1Ae 

A A 
H .. ~ T (?. ) + ~ V (ri ,1J. ), 

i->1 I i<j 

1351 

1361 

npeACTaBn.AeT OAH04aCT114HbiH onepaTOP i -TOH 4aCT11llbl, a V (f./.)
ABYX4aCT114HOe B3ai1MOAeHCTBI1e MelKAY i -TOH 11 j -TOH 4aCT11li~M~. 
An.A npocToTbl eHewHee none v (r), AeiAcTBYIOiqee Ha CI1CTeMy, eKnt0-
4eHo a OAH04aCTH4HbiH onepaTop T(t} 11 onycKaeM cn11HOBble 11 

l111111l 1130Cn11HOBble nepeMeHHble raM11IlbTOH~aHa H. 
Ha nepBbiH B3ri1RA, 3<1l<!leKTHBHbiH raM11IlbTOH11aH 1211, nony4eH

HbiH Ha 6a3e 1351, 1361, Bblril.AA11T KaK CI10lKHbiH A-4aCT114HbiH one-
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paTop. CornacHo onpeAeil.AIO~eMy paeeHCTBY /81, OAHaKo, 'Ur ~, 'U ~ 
npeACTaen.AeT npoi13BeAeHI1e 

.... ....., -+ A ..., 
'Uf(rl,r2''"'rA ):a BlUr (ri) /371 

I• 

A KOMMYTI1PYI0~11X MelKAY cofio!A I111HeHHbiX, ee~eCTBeHHbiX, YHI1TapHbiX 
onepaTopoe I U r (ri); i = 1.2, ... ,A I._, KalKAbiH 113 KOTOPbiX pea11113yeT JlMn 
II vii v tTl -+ -+ ~OAe~bHOI-1 BOI1HOB011 <!IYHK1.111H T ( r 1 , ... ,r A) no COOTBeTCTBYIO~eH 
ti -11 KOOPAI-1HaTe. B .ABHOM BI1Ae OAH04aCT114HbiH YHI1TapHbiH onepa-

TOP 
+ 
w =w. 

MOlKeT fibiTb npeACTaBileH 4epe3 3pMHTOB onepaTOP/S/ 

-1 
W = (2h) I p r , a l. 

1-+-+-+ -+ 
P =-lr0 ,pl; p =-ihV, 

r 2 

1381 

138al 

13861 

CO CKail.ApHOH <!IYHK1.11-1eH a(r), KOTOpa.A B3ai-1MHO-OAH03Ha4HO CB.A3aHa 

C <I>YHK1.111eH JlMn - f(rJ nocpeACTBOM paeeHCTBa 

r du 
S(a)=S(f)-1; S(r) = f --..;--. 138al 

a(u,r0 ) 

Tenepb, aHanor114HO 1361, 3<1l<!leKT11BHbiH raM11IlbTOH11aH H[ f1, pac

cMaTpl1eaeMol71 CI1CTeMbl B MJlMn HMeeT BI1A 
A A 

H[ f ] 
~ ... ~ -+ -+ 1391 

= .~ Tf (r) + .~. Vr (ri ,rl. ), 
1•1 I<J 

139al 

Bo BTOp114HO-KBaHTOBaHHOM BI1Ae, nocne BBeAeHH.A C nOMO~biO 
11MOAei1bHoro11 OAH04aCT114HOro 6a311ca I ¢i I onepaTopoe .AAepHoro 

non .A 

1401 

3<!l<!leKT11BHbiH raMHI1bTOH11aH 1391 3ani1Cb1BaeTC.A CileAYIO~I1M o6pa3oM: 

h + + + 
H[rJ,..fdri#(r>Tr(f);j;<r>+ ~ fdrcfr'7f'(r>.PCr'>Vr<r/'>"7fr(r'>7f<r>. 1411 

TorAa, ec1111 COCTO.A~e, OnHCbiBaeMOe MOAeilbHOH MHOr04aCTI14HOH 
BOilHOBOH <IIYHK1.111eH IJI ~ J{ B npocTpaHCTBe <lloKa ,o6o3Ha411M 4epe3 \->, 
TO Ail.A 3HepreTI14ecKoro <IIYHK1.1110Hana 1221 nony4aeM eblpalKeHI1e 
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A 

E[f].<-\H[fl\->. /421 

no onpeAeneH~~ n-R eap~a~~R 3HepreT~4ecKoro $YHK~~OHana 
E[f] 3aAaeTcR no npae~ny 

8(n)E[f] ., 8"E[f] "'lim d"E[f(] /43/ 
8f 0 

£-+0 d£ 0 

rAe f£ (f) .,f(r)+£ 11 (1) o6o3Ha4aeT npo~3BOnbHY~ eap~a~~IO $yHK~~~ 
nMn f(r). TorAa cornacHo paeeHcTeaM /39/-/43/, y4~T~BaR RBH~~ 
B~A /38/ onepaTopa 'lJ"f ~ n~He~HOCTb W OTHOC~TenbHO CKanRpHO~ 
$yHK~~~ a , ~3 ycnOB~R CTa~~OHapHOCT~ /23/ 3HepreT~4eCKOrO $yHK
~~OHana /42/ nony4aeM ycnoe~e • 

.... + .... ,.. 
<-1fdr.,'lr(r)[h,W]~r(r)\-'>-O, /44/ 

.... ..... , + , .... .... .... 
h~ T(r)+ ( dr IJ'Ir(l' )V(r,r').,'lf(r'). /44a/ 

+ 
C~MBonaM~ tbr ~ tbr o6o3Ha4eH~ onepaTop~ 3$$eKT~BHoro RAepHoro 
nonR, nony4eHH~e ~3 /40/ nocpeACTBOM flMn, npoeeAeHHoro c no
MO~b~ onepaTopa /38/. 

AnR cny4aR A=1 e KOH$~rypa~~OHHOM npocTpaHCTBe ypaeHeH~e 
/44/ ~MeeT B~A 

<¢~ \[H,W]\cbr>"'O, /45/ 

T.e. T04HO coenaAaeT c c$QpMyn~poeaHHOH e191 r~nepe~p~anbHO~ 
TeopeMOH AnA OAH04acT~4Horo ypaeHeH~A WpeA~Hrepa. B o6~eM cny-
4ae (A f. 1) ypaeHeH~e I 44/ npeACTaenReT MHOro4acT~4H~H aHanor 
r~nepe~p~anbHOH TeopeM~. CneAoBaTenbHO, e MflMn 3Hepr~A c~cTe
M~ M~H~M~3~pyeTCR B paMKaX $~KC~poBaHHO~ op6~T~ tJ ( }(, np~4eM 
AnR $yHK~~~ OCHOBHOrO COCTORH~R lpf ~ f B C~ne r~nepB~p~anb
HaR TeopeMa c onepaTopoM W, onpeAeneHH~M ypaBHeH~eM /38/. 

YpaeHeH~e /44/ TO*AeCTBeHHO YAOBneTBOpReTCA AnA npo~3eonb
HO~ $yHK~~~ ~~ ~. HMeA B B~AY RBH~H B~A onepaTopa W, nony4a
eM e caMoM o6~eM B~Ae ypaeHeH~e MflMn: 

a$r u·>A ... + ... a A ... 
<-1 ar hr/Jf(r)-1/lf(r)a;-hr/Jr(r)\->-0 /46/ 

AnR $yHK~~~ flMn - f (1). (2) 
AHanor~4H~M cnoco6oM onpeAenReTcR ~ eTopaR eap~a~~A 8 E[O. 

3HepreT~4eCKoro $yHK~~oHana /42/, 4TO AaeT ycnoe~e M~H~MyMa 
a MnMn: 

... + A -+ 
<-1 fdrr/Jr{f)[W,[W,h]]r/Jr(r)\-:><0, /47/ 

rAe f(r)- peWeH~e ypaBHeH~R CTa~~OHapHOCTH /46/. 
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5. 3AKJ1104EHHE 

H3 HaCTOR~e~ pa60T~ MO*HO CAenaTb cneAy~~~e o6~~e B~BOA~· 
nocTpOeH MflMn, KOTOP~H CBOA~T MHOro4aCT~4HY~ 3aAa4y AnR OCHOB
HOro COCTORHHR KBaHTOBOMeXaH~4eCKOH C~CTeM~ K peweHH~ OAHOrO 
eAHHCTBeHHOrO ypaBHe~~R AnR $YHK~~~ flMn. 3TOT MeTOA T04eH AnA 
co6cTBeHHO~ op6HT~ ~~c J{ c~cTeMbl c raM~nbTOH~aHOM H. AoKaaaHa 
TeOpeMa 0 noKanbHO-nnOTHOCTHOM 3HepreT~4eCKOM $YHK~~OHane,Ko
TOpaR e ~H coenaAaeT c H3BeCTHOH TeopeMOH KooHa. Ha npo~aeonb
HO~ op6HTe ~cJ{ MflMn AaeT OAH03Ha4HO nyTb nocTpoeHHR 3HepreT~-
4ecKoro $yHK~HOHana E[f] /COOTBeTCTBeHHO E[p] /. noKa3aHO, 
4TO ypaeHeHHe cTa~~oHapHOCT~ E[f] coenaAaeT c r~nepe~p~anb
HOH TeopeMO~ AnR onepaTopa W, KOTOpaR AOn*Ha YAOBneTBOpATbCR 
npo6H~MH $YHK~HRM~ eapHa~HOHHoro MeTOAa. AnR AOCTaTo4Ho o6~ero 
BHAa raM~nbTOH~aHa H nony4eH~ B RBHOM B~Ae ypaBHeH~e CTa~~o
HapHOCTH ~ ycnoB~e, npH KOTOpOM ero peweH~e f(r) M~H~MH3~pyeT 
3HeprHIO MHOr04aCTH4HOH C~CTeM~. 

CaMaR ea*HaR oco6eHHOCTb MflMn cocToHT e 4pe3B~4aHHOM ynpo
~eHHH MHOr04aCTH4HOH 3aAa4~, 4TO AOCT~raeTCR 6naroAapR npeA
BapHTenbHOMy B~6opy B~Aa 11MOAenbHOH 11A BOnHOBOH $YHK~~~ iji ~ }{. 
TaK, HanpHMep, e cny4ae, KOrAa 1->• .natai\0>, Hcnonb3YA 

I= 1 
H3BeCTH~e $yHK~HH /CKa*eM, $yHK~HH rapMOHH4eCK9rO OC~HnnATO
pa/ AnA 11MOAenbHOro" OAH04aCTH4Horo 6aa~ca I J I. Mntm peAy
~~pyeT CHCTeMy H3 A HHTerpOA~$$epeH~HanbH~X ypaBHeHHH TeOpHH 
X$ AO OAHOro ypaBHeHHR AnA f(r). nony4eHHaA TaKHM o6pa30M HH-

YA06HOH AnA $H3HKH TR*en~X HOHOB H B PRAe APYrHX /cy~eCTBeH
HO MHOr04aCTH4H~X/ 3aAa4, rAe HCKni04HTenbHO TPYAHO npRMOe HC
nOnb30BaHHe X$-pe3ynbTaToB. B TaKOM acneKTe MflMn MO*eT Hcnonb-
30BaTbCA ~ e TeopHAX XapTpH-$OKa-6oronl06oea H AP· 

nony4eHH~H B peaynbTaTe MflMn HOB~H OAH04aCTH4H~H 6a3HC 
lcPi[ fjj MO*eT C ycneXOM 6~Tb HCnOnb30BaH B BapHa~HOHHOM Me
TOAe XY npH pac4eTe MaTpH4H~x 3neMeHTOB raM~nbTOHHaHa H,Ko
TOp~e y4aCTBYIOT B AHarOHanH3a~~H no BBeAeHH~M KOnneKTHBH~M 
nepeMeHH~M. 

Ao CHX nop AnA onHcaH~R PAAa ceoHCTB RAep, He yKnaA~BaiO
~HXCR B paMKH o6~4HOH MOAenH o6ono4eK, BBOAHnHCb $eHOMeHono
r~4eCKHe KOnneKTHBH~e napaMeTp~, CBR3aHH~e C 06beMH~MH xapaK
TepHCTHKaMH RAep: $QpMoi:1, pa3MepaMH, nnoTHOCTbiO. B MflMn, e 
H3BeCTHOM CM~Cne, 3TH XapaKTepHCT~KH Y*e BKnl04eH~, nOCKOnbKY 
nonHaR BOnHoBaA $yHK~HA npeACTaBnReT $YHK~HOHan nOKanbHOH 
nnoTHOCTH p(1). 3To AaeT B03MO*HOCTb nocTpOHTb eAHHYIO MOAenb 
He3aBHCHM~X 4aCTH~/tO/, - eAHHYIO B TOM CM~cne, 4TO OTKp~eaeTCR 
B03MO*HOCTb eA~HOrO OnHCaHHR OAH04aCTH4H~X H KOnneKTHBH~X 
CBOHCTB RAep. 

B cny4ae KOrAa "MoAenbHaR" nnoTHOCTb p(r) npeACTaBnReT 
MeAneHHO H3MeHRIO~IOCR $yHK~HIO CBOHX apryMeHTOB H ee MO*HO 3a-
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MeHHTb nocTORHHO~ p
0

, ypaBHeHHe /32/ AOnycKaeT aHanHTH4ecKoe 
-+ r 2 1/3 peweHHe: f(r) =13 p-1r p u du I • 

0 0 
B MflMn RBHaR noKanbHO-nnOTHOCTHaR ¢0pMynHpOBKa MomeT 6~Tb HC-
nOnb30BaHa AnR nocTpoeHHR o6o6~eHHoro MeTOAa T¢ 1111AnR KOHe4-
H~X ¢epMH-CHCTeM. 

npeACTaBnReT HHTepec o6o6~eHHe MflMn c nOMO~b~ nepeXOAa K 
¢YHKI.\HH flMn f(r: t ), 3aBHCR~e~ H OT BpeMeHH t, 4TO paCWHpHnO 6bl 
ero npHnOmHMOCTb H Ha o6naCTb epeMeHH3aBHCR~HX npOI.\eCCOB B 
MHOr04aCTH4H~X CHCTeMaX. 
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lleTKOB H.lK., CToH~OB M.B. P4-82-349 
MeTOA noKanbHo-MacwTa6Horo npeoopasoeaHHH 
AflH OCHOBHOrO COCTOHHHH MHOroqaCTHqHhlX CHCTeM 

lloCTpoeH BapHa~HOHHhlH MeTOA, KOTOphlH CBOAHT pemeHHe 
MHoroqaCTHqHOH 3aAaqH AflH OCHOBHOrO COCTOHHHH KBaHTOBOMeXaHH
qeCKOH CHCTeMN K pemeHHID OAHOro yp~HeHHH AflH ~yHK~HH flOKanbHO 
MacmTa6Horo npeoopasoeaHHH. AoKasaHa TeopeMa o noKanbHo-nnoT
HOCTHOM 3HepreTHqeCKOM ~YHK~OHane, qTo HBflHeTCH CTpOrHM 
OOOCHOBaHHeM WHpOKO HCOOflb3yeMoro MeTOAa ~YHK~HOHana nnoTHO
CTH. AflH cnyqaH, KOrAa raMHnbTOHHaH CHCTeMN HMeeT AOCTaToqHo 
OO~H BHA, nonyqeHO B HBHOM BHAe ypaBHeHHe CTa~HOHapHOCTH 
H YCflOBHe, npH KOTOpOM ero pemeHHe MHHHMH3HpyeT 3HeprHID CHC
TeMN. 06CYEAaeTCH B03MO~HOCTb npaKTHqecKoro npHMeHeHHH MeTOAa. 

PaooTa BhlnOnHeHa B naoopaTOPHH TeopeTHqecKOH ~H3HKH OHHH. 

Pe~kov I.Zh., Stoitsov M.V. 
Local Scale Transformation Method 
for the Ground State of Many-Particle Systems 

A variational method is proposed, which reduces the solu
tion of the problem for the ground state of a many-particle 
quantum-mechanical system to the solution of a single equa
tion for the function of local scale transformation. The theo
rem for the local-density energy functional is proved, which 
provides a rigorous ground for the widely used density func
tional method. For the Hamiltonian of the system having suf
ficiently general form we have explicitly obtained the statio
narity equation and the condition, under which its solution 
m1n1m1zes the energy of the system. The possibilities for 
practical applications of the method are discussed. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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