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Doll pOTOpHOfi Mbl r 

CBOfiCTBa ero Hli)K8fiiiiHX COl 

UHOHHOti B9TBH BOS6y)KJleHnl 

npntiTn K TaKofi Moaenn, C'IJ 

aH H , eonHOBbie !J>yHKUHF 

COCTOSIHHfi OCHOBHbiX pOT8UE 

Moro srapa, 

M hi paccMaTpneaeM en 

I 0> = ~ Tj II M = 0 > . 
I I 

MaoroqacTH'IHbili BeKTOp I o·> 

HI O> = h r"i 2
) I 0>, 

I'Jl9 lj>yHKUHSI h T8KOBa, 'IT( 

nMeeTcsr nponseon, KOTOpbifi 

I 0 > c aocTaTO'IHO npocThiM 

CTaunonapHbie cocTol 

!viM)=~ CP1~piM>£,. 
p 
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Doll pOTOplloti: Mbl DOliHM88M MO)lenb li8'18TliOrO Hllp8 1 B KOTOpOti: 

CBOfiCTBa ero liH:1K8HIIIHX COCTOHHHil: HHTepnpeTHpyiOTCH DO ll8llllb!M 0 poTa

UH.OHHOti: BeTBH B036y:1Kll8HHil: COC8JlHHX. '18THbiX HJlep. TIOK8:1K8M 1 K8K M0:1KHO 

DPHfiTH K T8KOil: MO)lenH, C'IHT8H H3B8CTHbiMH MHOrO'I8CTH'IHblfi raMHnhT!?HH-

8H H , sonHOBbie tPYHKUHH II M'> H cooTBeTcTByromue aaeprHH E r 

COCTOHHHil: OCHOBHbiX pOT8UHOHHbiX nonoc '18TH0-'18THbiX coceaeA HCCne)lye-

Moro HJlpa. 

Mbi paccMaTpHBaeM cneayromue cynepnosHUHH cocTOHHHil: 'leTaoro Hllpa: 

I O> ,;. ~ 71 II M = 0 >. ( 1) 
I I 

MaoroqacTH'IHbJfi BeKTOp I o·> YllOBneTBOpHeT ycnoBHIO: 

rne tjlyHKUHH h TaKoBa, 'ITO h(l(l + 1 ))=~. B Bbi6ope KoatjltjluuueaToB 11I 

HMeeTCH DpOH3BOn1 KOTOpb!il: M0:1KHO HCDOnb30B8Tb JlnH OTbiCKaHHH COCTOHHllil: 

I 0 > c nocTaTO'IHO npoCThiMH CBoficTBaMH. 

CTaUHOH8pllbie COCTOHliHH li8'18THOro Hllpa . 38DHCbiB88M B BHJle: 

!viM>=~ Ct>
1
[plM> 

p 

3 

( 3) 



lplM> 
1 

I J q DMK r q J R r q J oP 1 o > . 
p 

(4) 

3nech dq = sin {3 df3 d. ad y, DMK (q) - o6o6menaast c<!JepnqecKaSJ 

clJyf!KUHSJ, R ( q) - onepaTop noBopoTa cncTeMbi KoopnnHaT c yrnaMH Sl!:nepa 

q = (a, f3, y) • OnepaTopbl 0 p o6nana10T 'npocTol!: KBaanqacTH'IHOI!: cTpyK

Typol!:' H HM910T !jJHKCHpOB8HH09 3H8'19HH9 npoeKUHH MOM9HT8 KOnH'I9CTB8 

llBH*9HHSI Ha OCh 0~ B nafiopaTopHol!: CHCT9M9 KOOpllHH8To 

Koa!jJ$HUH9HTbl Cp1 H co6CTB9HHbl9 aHeprHH Ev1 H9'19THOI'O stnpa 

MOI'yT 6bi,Th H8i!:ll9Hbl H3 CHCT9Mbl nHH9i!:HbiX ypaBH9HHI!:: 

<viM I [H, npo ]\0> 

... 2 
--=E111<v1M\0,\0> -<vlMIO h(l JIO>, 

ro Po 

p = I p 'p , ... , P, l. 
0 ' 1 2 1\ 

BBeneM cnenyiOmHe o6oaaaqeanst: 

[ H, op 1 1 o > = I J< P P o 1 o> , 
0 0 p 

p 

nP h(I2
)\o> =I xP~1'nplo>, 

0 p 0 

a TaK*e 

( 1) 

<plM\0 I0>=8MKP Ppp 
1 p2 1 1 2 

1 + " 
= .r dq DMKP (qJ<ol oP R-

1
(qJOP lo> 

I I 2 

"'"'• 

f 

8 4 1T 2 fsin {3 d {3 D 1 * 
MKP . KP KP 

(O,f3,0)<0\ 0+ e-
1
{3

1
2 0 \0>. 

p p 
I I 2 1 2 

4 

(5) 

( 6) 

( 7) 1 
f 

HcnonhaySJ o6oaHa'leHHSJ (f 

anne: 

E I C 1* (1) 
v1 p Pp P 

-I* 
=I ·c · 

PI p l l 0 

1 
pl p2 

B aTol!: pa6oTe Mbl p 

T8Kt 'ITOfibl BbiDOnHSJnHCb I 

(1) J( 
p , = 8 ,; , 

PP PP PP 

OI:in HM9IOT MecTo npn6ml:ll< 

. fl.p I1p9llCT8BnSJ9T cofioj 

ypoBHe 
+

• (a; ) ; c·oc 

HbiM COCTOSIHH9M Eapimaa

SJBnSJeTCSJ B8KYYMOM _ DO OT, 

BbiDOnHeHHblM ycnoBHe CTl 

cnTenhHo aapnaunn onepaTc 

H = I E a +a + 1.. I 
v v v v 4 iJTri, 

B aToM cnyqae ypaaaeane 

1* '· 

(Ev1- EPo)CPo=I, c~ 
p 

Ypaaaeane (9) onncbn 

Eb , onepaTopaMn po*ne 

OIIHCbiB89T CBSJ3b 9THX KB8:2 

BOllHT aaaKOMbie cnnbi Kopll 

ec'nn aaeprnn , cocTOSIHHiJ: oc~ 

. (1) 
Eonee TO'IHO MaTpnuy X. 

nonbayeMCSJ napaMeTpnaaune: 



(4) 

- o6o6meaaasr cljlepntrecKasr 

I KOOpAHHaT C yrnaMH 31lnepa 

OCTOil KB83ll'l:8CTll'l:HOil CTpyK

>eKUllH MOMeHTa KOnHtreCTB8 

'Me KOOpAHHBT. 

eprnn Ev 1 ae>reTaoro SIApa 

ypaBaeanit: 

> , (5) 

( 6) 

(7) 

I• 
I 
I 

1 
I 
1 
I 

Hcnonhaysr o6oaaa>rennsr (6) n (7), ypaBaeansr (5) MO>KHo npeACTaBHTb B 

BRAe: , 

E ~ c 1* (I} = ~ c 1*(J< +Xr11 .J (I) 
vi fJ Pp fJ P1 fJ fJ fJ fJ p fJ fJ 

1 1 0 1 2 1 ·2 2 0 
[J1 [J1 [J2 

( 8) 

B aToll: pa6oTe Mbi paccMaTpnBaeM cny>raii, KOI'Aa 0 p noAo6paHbi 

T8K 1 'l:T06bi BblllOnHSinHCb llpOCTbie COOTHOIIIeHHSI: 

(I) 
p , 

[J[J 
0 , ; 

[J[J 
J{ ""( 0 , 

fJ fJ, fJ fJ fJ 
( 6') 

Oan nMeroT MecTo npn6nn>Keaao npn cneAyromnx npeAnono>Keansrx: onepaTop 

0.1> npeACTaBnsreT co6oit onepaTop pO>KAeHHSI OAHOfi KB83H'l:8CTHUbl H8 

ypoBHe +· 
' ( ai ) ; cocTosrane I 0 > annpoKcnMnpyeTcsr AetjlopMnposaa-

HbiM COCTOSIHHeM BapAHHa-Kynepa-illpntjlepa AnSI 'l:9THOI'O COC9A8 ·( KOTopoe 

srBnsreTcsr BaKyyMoM. no oTHoiiieanro K a ; ) H, HaKoaeu, npeAnonaraeTcst 

BbmonHeHHbiM ycnoBne CTaunoaapaocTn aaeprnn B cocTOSIHHH I 0 > oTito-
+ 

cnTenbHO Bapnaunn onepaTopoB 1 T.e. C'l:HT89TCSI1 'l:TO: 

B aToM cny>rae ypaBaeane (8) npnanMaeT Bna: 

, P = I P , .P , .•. , p, I .. 
0 1 2 1\ 

( 9) 

YpaBH9Hll9 ( 9) OllllCbiBaeT "'KB83ll'l:8CTllUbi"' B COCTOSIHHSIX C 3Hepi'USIMll 
+ (Q 

f tJ , onepaTopaMn po>KAeansr KOTOpbiX srBnsrroTcsr a p • M aTpnua ~ , 

OllllCbiBaeT CBSI3b 3TllX KB83ll'l:8CTHU C OCTOBOMo Qaa B TO'l:HOCTH BOCllPOR3~ 

BOAHT 3II8KOMbie Cllnbl Kopnonnca ll U9HTp069>KHyro aHeprnro KB83H'l:8CTnt/ l/, 
. 1 ~2 . . 

ec'nn aaeprnn , cocTosranii ocTOBa E1 = 2J I ( 1 + 1) , T.e. ./i = I I 21 • 

(I) 
Bonee To>rao MaTpnuy X MO>KHO onpeAennTb cneilyromnM cnoco6oM. Bbc• 

nonbayeMcsr napaMeTpHaaunelt poTaunoHHbiX aaeprna treTao-treTHbiX H.nep TH'nat 
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n 
1. ..... 

-2 I (I+ 1.) = .._ b. ( E - E ) , 
i= I 1 I 0 

B KOTOpOfi n llOAOMpaeTCH B 38BMCMMOCTM OT CTaTMCTMtteCKOrO xapaKTepa 

aKcnepnMea:TanblihiX gaaabiX n oco6eaaocTefi poTaunoaaofi nonocbi paccMaT

pnBaeMoro ggpa x/o B na:TepecyiDmefi aac o6nacTn ggep - naoTonoB nTTep-

6nSJ - y:m:e n=2 gocTaTottHo gnSJ onncaanH aKcnepnMeHTanbao HaBecTHbiX 

/2/ 
poTaunoaai;>IX aaeprnfi, BnnoTb. go I = 18 o' Ha aToM ocaoBaHnn nMeeM: 

.. .. .. 
b h (1 2

) + b h' 2(1 2
) = 1 2/2. 

I 2 
(10) 

YpaBaea:He1 M~ KOTOporo onpegenHeTCSI 'poTaUMOHHaSI' MaTpHUB xm • 
ygaeTCH nonyttnTb1 ae genaH npegnono:m:eanfi o,paagennMOCTM nonaoro cnnaa 

I . .11a KOMMyTnpyiDmne ttacTH ( accounnpyeMbie oohittao c MoMea:ToM ocToBa 

n aetteTaofi ttaCTMUbi) o 

11CXOAMM M3 ycnoBHSI ( 10) 1 'ITOObl Bbl'tMCnMTb Bb!pa:m:eane 
+ .. 2 . 

a h(I Jlo>, 
v 

BXOASJmee B onpegeneane X(l) o 3anHWeM: 

1 ' + .. 2 1 .. 2 + + + 
2a IIO>=yll a +2I 1 [a ,1] + I[[a ,1 ],1 1110>, 

v v /J /J .IJ /J /J v /J /J ' 
( 11) 

r.o.e .. 
l.,=I(l) a+a; 

r ij /J i/ i / 
12 = :t I I ; (p 

/J /J 
/J 

(12) x,y, z ). 

BTopofi n TpeTnfi ttneHhi npaBoll ttacTn ( 11) ygo6ao npegcTaBMTb TaK, ttTOOhi 

BbiSIBHnacb ttacTb nonaoro cnnaa, CBHaaa:HaH c Boa6y:m:geHHSIMH aetteTHoil: 

ttaCTHUbi: 

x/ 
nayx KO~~HUH9HTOB H9.0.0CT8TO'IHO .O.nH OITHCSHHH cno:m:HhlX 38BHCH-

MOCTell E (I) , aa6mo.o.aeMbiX B HeKOTOpbiX s.o.pax/2/ o Bae.o.eHHeM TpeT&ero 
K09~HUH9HT8 ( b3 ) MO:m:HO OITHCSTb oco6eHHOCTH pOTSUHOHHhlX nonoc Ta

KOrO THITSo 

6 

d 
'.'t 

lfl, I . 
I 

l l
't 

; ' 
,'' 

~ 
)( 
1 

+ .l: 1
11
[a ,I] IO> = l: 

/J v p p 

+ . 
3gecb I k > = ll 0 > , a I 0 > 

COCTOHll:Mllo 11MeH B BMAY ( 1: 
+ 

Tnna a I 0 > : 

rge_ 

+ l: I [a . , I ] I Q > = l: 
p v p p 

'p ' 

a...: I 1/JI (jP)v'v , 
/J v 

·=-I I+ l: (j ) , , -v v 
v 

+ 
a ' v 

+ 
a·, 
v 

'+ 
( i ) ,& < 0 I a ,[a , 

p vv v v 

l=l+il· + " :', 
b'

0 
,a:] 

AaanornttHbiM o6paaoM Tp• 

+ 
l: [[a ,ILl 1lo; 

v p p 
p 

2 
(j )v'v a I < 0 I a ,[[a 

v " /J 

HaKoaeu, oTMe:rnM, ttTo one] 

geneane (4), ygoaneTBopHeT 

.. 2 
P I= 1(1+1)P; 

IM IM 

PIM I+ vo ± MJ o 



:TaTRCTRqecKoro xapaKTepa 

'BUROHHOi!: llO.IIOCbl paCCMB!

TR Haep - RSOTOIIOB RTTep

nepRM9HT8llbHO HSBeCTHbiX 

Ha aToM ocHoBaHRR RMeeM: 

( 10) 

[ROHHasr" MaTpHUa x(l) •. 
asaenRMOCTR nonaoro cnRHa 

>6bi"'HO C MOM9HTOM OCTOBa 

'b BbipaJKeHRe 

), 1 111 0>, 
p 

y, z ). 

+ ... 2 . 
a h (1 Jlo>, 

v 

( 11) 

(12) 

iHO npeacTaBRTb TaK, "1Tq6bi 

B036YlKll9HHSIMH . H9"19THOi!: 

;g. OITHCSHHSI C.IIOlKHbiX 38BHCR

l8X/2/. BaeaeHHeM TpeT&ero 

lCTH poTaUHOHHbiX llOliOC Ta-

!( 
i~: ,,~ 

··• J 

+ + 
. :£ 1 (a , I ] I 0 > = :£ 1 p :£ I k > < k I[ a , 1 ] I 0 > · 

PvP P lt. v/1 
11 

. + . + + 
3aecb I k > = ll 0 > , a I 0 > , a a I 0 > · · · I HB.IIH9TCH llO.IIHbiM Ha6opOM 

COCTOHHRfio J1MeH B BRay ( 12) 0 B CyMMe MOlKHO OCT8BRTb TOllbKO COCTOHHRH 

+ 
TR!la a I 0 > : 

rne. 

+ + . + 
:£1[a,1llt>>=:£1p:£ a,lo><Oia,[a ,1]10> 

P v P p v' v . v v P 
p 

=- ~ 1 ~ (j ) , 
p , p v v 

p v 

=-II + :£ (j ) , 
, -v v 

v 

+ 
a ,I 0 > 

v 

+ a,+ 
v 

+ 

1 :£ (j ) , 
- , +·vv 

v 

+ + 
a ,II 0>- 21 K a I 0 > , 

v 0 v v 

(j ) , e < 0 I a ,( a , 1 ] I 0 > = - (1., I , ( u u , + v v vv, ) ; 
p vv v v p .. "v v v v 

1=1+il; + X :• 

+ . 
b'

0
,a)IO> + 

K a I 0 > · v v 

( 13) 

( 14) 

AaanorH"'HbiM o6pasoM TpeTHi!: q.nea npaaoa qacTH ( 11) CBOllHTCSI K: 

. + ·.·2 
:£((a ,1 1t1 liO>=:£ (J), 

v P P v' v v 
p . 

+ a , I 0> 
v 

= ~ < 0 I a , [(a +, 1 l I 0 > = ~ ~ ( i ) , (j ) 
p v v p P q P v q P qv 

I " 

( 15) 

HaKoaeu, oTMe~RM, 'ITO onepaTop PI M = I d q 11iq)R(q), axonsrmRt!: B onpe-

ll9ll9HR9 (4) 0 YllOB.II9TBOpHeT C.neay!OIIlHM COOTHOW9HHHM: 

... 
p 1

2
= 1{1+1)P; P 1 = MP 

IM IM IM 0 IM 

vr 1 ± M; r 1 + M + z ; P1 M _ 1 + 

7 

(16) 



' 
TIOTpe6yeM BbiiiOnHeHIIe ypaBHeHIISI: 

. + 2 . 1 "+~2 
<v'IMia (b 1 h + b2 h JIO>=~<v'IMia I IO>, 

v .2 v ( 17) 

KoTopoe B cuny onpeJle~eanSI <PYHKunn l.v I M '> . ( 3) JlaeT: 

·I* + 2 1 1* +~ 2 
~ C , <0 I a , P 1 M a ( b h + b h ) I 0> = 2 ~ C , <O I a , P a I I 0>. 
p' P P V 1 2 • p' P p IM v 

( 17,) 

6 . I 
0TCIOA8 1 OT paCb!B8SI TpiiBHanbHblfi Cnyqafi C , = 0 1 nony'laeM ypaBHeHHe 

(0 p 
AnSI MaTpliUbi X • TipH noMomH (B) 1 ( 13) 1 ( 15) 1 ( 16) aTo ypaanenHe 

Mo:meT 6btTb npeAcTaaneao a cneAyromefi <PopMe: 

(1) · (I) 2 1 2 
~[b.X +b (X ) ]<Oia,P a I0>=·-

2
HI(I+1)-2K ]<Oia,P

1
Ma IO> 

1 Pll 2 Pv P I M P V P v p . 

2 + 
+~ [(j) ,<Oia ,P a ,IO> -·,j{l + K ,)(I-K ,.+ 1) (j ) , x 
· , w p IM v V V ·- v v ( 18) 
v 

+ + 
x<Oia,PM a,IO>-..j(I-K,)(I+K,+1) (j•), <Oia,PM 

P I -1 V V v + V V P I + 1 av, I 0>] I. . 

B npaaofi qacTH ( 18) SIBHbiM o6pasoM BbiAeneaa '18CTb1 OTBe'laromas:r "Kn

neTHqecKofi. aaeprmr BpamenHSI" ne'leTnoro s:rApa - nepBbifi 'In en. BTopofi ·'In en 

npeACTaBns:reT co6ofi "tienTpo6e:mayro aneprHro"' aeqeTnofi 'laCTHUbi
1 

a TpeTnfi 

li '19TBepTblfi no BliAY COBfi8A810T C 'ln9H8MH1 OfiliCblB810mliMII B381IMO

AefiCTBlie Kopnonnca B 06bi'IHOfi poTopnofi MOJlenn I 1131. nony'lenaoe ypaB

neane ( 18) ynpomaeTcs:r1 ecnn cnpaBeAnneo npn6nn:meane ( 6 '). Y'lliTbiBas:r 

(7L IIMeeM B aTOM cnyqae: 

(I) (I) 2 1 2 -+ ~ -+ 

[b X, +b (X), ]=-
2 

{[I{1+1)-2K ]o,-2(lj) ,+(j 2
), }, (19) 

1 Pv 2 Pv v Pv Pv Pv 

8 

\. • 

rlle 

...... 
(Ij},=..j(I+K j(J-K + 

p,y . v v 

a MaTpli'IHbie aneMeHTbi ( j. 

TipH CJlenaHHblX npelUl 

KOa<P<PHUHeHTbl b 1 II b2 . HI 

HccneJlyeMoro He'leTa.oro·· Sil 

(A) 1 (A-1) (A+1J (A-

b1 = 2 [(b 1 +b 1 )+(b1 

YpaeaenHe ( 9) cneAye• 

I viM> 

a) ycnOBHeM HOpMHpOBI 

. . I 
· <vIM I vIM> = ~ I C PI 

p 

6) ycnoeHeM 'coxpaneE 

A 

<viM IN lviM>=~2v 

+ 
rAe N = ~ a1 a 1 i 
CMaTpliBaeMOM SlApe. 

v 

N -'IHI 

Tionyqennas:r CliCTeMa H< 

( 19) 1 (20) 1 (21) ·s:rens:reTcs 

· B I 11311 ecnn y'IHTbiBaTb 61 

aaeprnro apameans:r ocToBa. 

Bee TpH qneaa B ( 18) 1 

CTaBns:r!OmliM pOT8UliOHHbie I 
... 2 . 

h (I ) 1 Meas:rromas:r 'lHCnc 

naAaeT (npn b = 0 ) c ~ 
2 

B pa6oTe 131. B ypaenenns:r: 

oTpa:meaa 'lrieaaMH xopnonncc 



''+ ... 2 
!a l I 0 > , 

v 
- ( 17) 

l M '>. (3) ]laeT: 

+ ... 2 
<Oia,P a l lo>. 

P IM v 
( 17') 

0 , nonyqaeM ypanaeane 
~, 

, ( 15) 1 ( 16) 9TO ypaBHeHHe . 

~e: 

2 
l+1)-2K )<Oia,P a IO> 

II p IM V 

( 18) 

+ 
) , <0 I a , P

1 
M+ a , I 0>) I. . 

IIV P l II 

e,Ha "'aCTb1 OTBe"'aiOmasr "KH

Cl - nepBbifi: qneH, BTopofi: · qnea 

H9'19THOti "'aCTHUbl1 a TpeTHti 

tMH, onHCb!BaiOIDHMH B3aHMO

l9nH I 1,31. nony"'eHHOe ypa8-

lpH6nH:lK9HHe ( 6 '). Y"'HTbiBasr 

' . . ... -+ -+ 

l .• oP'v- 2(1 j)p~'v + (j \'vI, ( 19) 

l 

l 
1 
! 

rJle 

...... 
(ljJ,=y(l+K )(l-K +1) (j ),+y(l;_K ){l+K +1) (j+)A'v' 

p,.y V V - P V II II r 

a MaTpH"'Hbie . aneMeHTbi ( j±) P, 11 onpe.neneHbi B ( 14). .. 
npH c.nenaHHbiX npe.nnono:lKeHHSIX 0 COCTOSIHHH I 0 > B cjlopMyne { 1) 

KoacpcpHUHeliTbi b 1 H b2 HMeiOT cne.nyiOmHtt BHA { A - Macconoe "'HCno 

nccne.nyeMoro aeqeTaoro sr.npa): 

(A) 1 (A-1) (A+lJ . (A-1) (A+1J . I . 2 2 
b ="""[(b1 + b 1 J+(b 1 - b 1 ;I- I c I ru 

i If. p p p 

2 ' 
v ) ] '. p 

(i=1,2). 

Ypanaeane { 9) cne.nyeT .nononHHTb eme .nnyMsr ycnonnsrMH .nnsr cjlyHKUHH 

!11TM> 

a) ycnOBH9M HOpMHpOBKH: 

· <11 l M I 11 l M > = "£ I C; I 2= 1 
p 

6) ycnonneM "coxpaaeansr qncna qacTHU B cpe.nHeM': 

• A 2 I 2 2 

<vlMINivlM>=~2v 11 -~ICPI 2vp=N, 
v p 

{ 20) 

( 21) 

+ r.ne N = ~ al a. N -qncno ayKnoaon {npoToHoB nnn aettTpoaon) B pac-
i I 

CMaTpHBaeMOM sz.npe, 

J!ony"'eHHaSI CHCTeMa HenHH9HliblX MaTpH"'HbiX ypaBH9liHfi' ( S) ~ { { 9) 1 

( 19) 1 ( 20) 1 ( 21) ·sznnszeTCSI li9KOTOpb!M o6o6meliH9M MO.!lenH1 p83BHTOi1 

n I 1,31, ecnn y"'HTbiBaTb 6onee peanncTH"'liO, "'eM o6bi"'Ho, KHHeTH"'eCKYIO 

aaeprHIO npameansr ocTona. 
.... 

Bee TpH qneaa B ( 18), ( 19) nopo:lK.naiOTcsr onepaTopoM h(l
2

) , npe.n-

cTannsriOIDHM pOT8UHOliHbl9 CTeneHH B036y:lK.!l9HHSI "19THOrO OCTOBa, lJaCTb 

... 2 . 
h ( l ) · , MeasriOmasr qncno KBaanqacTHU B cocTosransrx a+ I 0 > , con-

P 

na.naeT ( npH b 
2 

= 0 ) C "'neHOM1 lia3BaHHblM "ueHTpo6e:lKHbiMH CHnaMH: 

n pa6oTe 131, B ypanaeansrx poTopaott Mo.nenn (eM. ( 19) aTa· qacTb h{1
2
) 

oTpa:lKeHa "'rieaaMH Kopnonncona naanMonettcTBHSI n h(l{l+1)~ TaxnM o6pa-

9 



30M,. BBellaHHe "ueHTpo5emHbiX CHn" C npHHIIHfiHanbHOif TO'IKH 3p_eHHSI 3KBH

BaneHTHO y'IeTy 3HeprHH BpameHHSI Slllpa h(f (f + ] )) H KOpHonHCOBa B38HMO-. ' . . - ' . 
lleifCTBHSI. TioaTOMy OllHOBpeMeHHbiif y'IeT KOpHonHCOBa B38HMOlleifCTBHSI H 

"rreHTpo5emHbiX CHn" C o5mHM napaMeTpOM ( MOMeHTOM HHepiiHH) KameTCSI 

<fJopManbHbiM fipHeMOM, Tpe5yromHM <fJH3H'IaCKOI'O 060CHOBaHHSI. 
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