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B HeKOTOpbiX pa6oT.JX/ I,'J./ coo6tUanocb o cytUecTBOBBHKK rKnepoHHbiX peaoH aHcoa, 

KOTOpbie HMelOT paant.P.IHbl9 K8HMbl p a cna,na; Oll.HHM H3 T 8 KHX KBHBnOB SIBfl519TCSI p8Cll 8JJ. 

Ha /\ '"' 

npeJJ.CT8BflSI9T HHTepeC K3Y\fHTb X8p8KT9p 38llp9TOB .anSI 3TOrO pacna,na B 38BHCHMo

CTH OT 3H8qeHHA CllHHB, H30CllHH8 H t{9THOCTH nepBOH8'l8nhHOrO pe30H8HC8. npH npHBneq e -

HHH 9 KCfl9pHM9HTilnbHblX .Q8HHbiX 3TO .OBCT B03MO>KHOCTb cy..O.HTb 0 3H8'19HHH nonyqaeMbiX 

KB8HTOBbiX lJHCen. 

I. BH.u aMnniiTY.U bi pacna.uo 

yqHTblBBSI, "'TO tt8CTHU8 A HM99T CflHH H HOOCflHH Y, H 0 COOTB9TCTB9HHO, 8 TT-0 

H 1 , Mbl MO.>K9M H8flHC8Tb H8H60nee 06LUHH BH.U 8Mflnl-fTY.llbi pacna.na nepBOH8'1. 8 nbHOro 

peaoHaHca. OrpBHIPHiBD.eMCSI aaecb cny'lBSlMll, KOrD.a cnHH peaoHaHc a S paBeH Y, H 3/2 

l::l cnyqae S = Y, p930H8HC OflHCbiB89TCSI C flHHOpOM Y , y.nosneTBOpsUOll.HfM ypllBHe-

HKIO !lnpaKa; HaK6onee 06lUKM BK,UOM 8MfinKTY.Ubl pacna,ua, y.UoBneTBOpSI !OlUHM ycnoBHIO 

HHB8pH8HTHOCTH OTHOCUT9 flbHO npeo6pa30B8HHS1 nopeHua, HBnHeTCSI : 

M=M 1 +M 2 (I) 

r.ue 

M
1 

= ~ Y AA B11 C11 
A.a.c (2) 

(3) 

( H30Tomt'tecKaH cTpyxTy pa speMeHHO onytUeHa). 3TH (jJopMynbi HanHcaHbl B npe.unooo-

>KeHKH, qTo OTHOCRTenbHBSI tteTHOCTb P qacTMU A H Y nono>KHTenbHa. EcnH >Ke 

OHB OTpHU8TenbH8, HM9eM -: 

(4) 

(5) 
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B Bbtpa>KeHH!Ix (2)- (5) A,B,C 
/3/ 

oaHa'!aiOT, KaK H B pa6oTe , .UH<j:><j:>epeHuHanbHbte o nepa-

TOpbi, B CyMMHpDD8HK8 pacnpOCTp8HH8TCH HB BCe MbiCJlHMbie COBOKYllHOCTH TBKHX onep8TQ-

pOB. 

nerKO BH,!leTb, 'ITO M I H M 2 

8MllllHTY.llbl Bblp8>K88TCSI ttep83 HHX • 

He3aBHCHMbl, a n1060l! .Upyroll B03MO>KHbiH BH.ll 

/3/ 
C UOMOlllbiO npoue.uyphl, H3nO>KeHHOl! B pa6oTe I 

.un11 cnyqa!l P = + 1 Mbl MO>K8M H 8llHC8Tb 

M1 •l F1 ( 123) -t. F
1 

( 132)] Y llmr (6) 

M2 •[ F 2 ( 123)21' ± F2 (132)31' ]Y'yl' !lrrrr ("T) 

(BepxHHll 3HaK OTHOCHTC!I K c nyqa10 T. 0 , HH>KHHll - K T= 1 ). AHanorH'IHhtMH RBnRIOT·-

CR Bbtpa>KeHH!I .un11 cny'IB!I Pa- 1 • 3.uecb qepea I, 2, 3 o6oaHa'!aiOTC!I 4-HMnynbCbl 

tt8CTHUbl II If .UByx qacTHU rr COOTBeTCTBeHH O, a f 1 (123) - HeH3BeCTHble <j:lyHKUHH 

OT Tpex CKBn!!pHbiX npOH3Be.UeHHll 12, 13, 23 • pI P2 • pI P8 • P2 P8 

np .. s- 3/2 pe30H8HC QUHCbiBBeTC!I CUHHOp-BeKTOpOM Yl' (I' - BeKTOpHblll HH.UeKc), 

y.uoBneTBOp!!IOlUHM ypaBHeHHIO PapHTa-WBHHrepa c .uononHHTenbHhiMH ycnoBH!IMH, KOTOpbte 

B CHCT8M9 llOKOH f'Jl8CRT: 

y k v. = 0 

(k- 1,2,3) 
(8) v, - 0 

8 aTOM cnyttae HM99TC51 1.J9Tbtpe H938BHCHMbiX BH.08 BMOJlH:TY.ObJ pacna.na 

M -M1 +M 0 +M
3

+ M
4

, 
(9) 

H Mbl HX .unst cny'la" P= + ·1 Bht6epeM B BH.ue 

M1 = 1: YJL All Bu rrCrr , 
A.a.c 

( 10) 

M 2 -~YI'yvAIIBI'rrCvrr, (II) 

Ma • ~ YIL Yv All BuvrrCrr ' 
(!2) 

M 4 = };,ILvAByi' y 5 AviiB>.rrCI)rr , 

( 13) 

4 

1 

,, 
,j 

H COOTB9TCT O yJOWHe Bblp8>KE 

B btpa>KeHH!I ( !0)- ( !3 ) CBOll 

3.aeCb, KBK H BblW€ 1 BepXHHi 

l-13 (6), (7), ( 14)- ( 17 

HOCTH B Cllyttae T = 0 KOI 

HeT; a cnyqae T -= 1 TaKas 

0K83biB89TCSI, O.OH8K0 1 1.1TO K 

pH38UHH 803HHK8~T .ll068BOttH 

UHOHHbiX ttJ19HOB 1 Mbl HBWJlH . 

.lln11 cnyqa11 S • ~ 3 

/4/ 
Mep, ) , a .un11 cny'lll!l S = 

~(Y• Qs:>ll ){Y 1 

r.ue IIILV SIBn!leTC!I npoeKUHOHJ 

lli'v• l)uv " 

KOTOpWA B CHCT9M8 llOKOSI 1{8 

II,• = 

Vla-3a rpOM03.0KOCTH He 

qaeMbiX nocne TBKoro ycpe.n 

UHA, cne.ayiDLUHx Ha aTHX Bhii 

yK838Hbi TBK>Ke COOTBeTCTByK 



1/ 
, .llH<P<PepeHuHan bHble on epa-

:O BOKyflHOCTH TBKHX onep8TQ-

I .llpyf'ol! B03MO)I( Hblil BH.ll 

/3/ 
H3 1JO)I(CHHOl! B pa6oTe I 

(B) 

('I) 

= 1 ) . AHBIJOf'HqH b!MH !!Bil!!IOT·-

0603HBqBIOTC!I 4-HMilyllhCbl 

) - HCH3BCCTHbi C cpyHKUHH 

Yfl ((l - BCKTOpHb!l! HHJlCKc) , 

nbHbiMH ycnOBHSlMH, KO T 0pbl9 

(B) 

n HTY .llhl pacna.Q a 

(9) 

( 10) 

( 11 ) 

( 12) 

( 13) 

'l 
,j 

H COOTB 9 TCT O YIOW K 9 Bblp8>K9HHSI (yMHO>K9HHbl9 HB y 
5 ) - .llllH c nyqa " P = - I • 

J:hrpB)I(CHHSI ( 10 ) - ( !3 ) CBO.ll!ITCSI K CllC.llYIOWHM: 

( 1'1) 

( 15) 

( 1B) 

( 17 ) 

3.aecb, KBK H BbtWe, B9pXHHA. 3H8K OTHOCHTCSI K cn ytt BIO T = Q 0 HH)I(HHl! - K T = 1 • 

2. H axo)I(.QCHH e aanpeToB 

VIa (B), (7) , ( ! 4) -(17 ) cpaay BH.llHO, qTo HC3BBHCHMO OT aHB'IeHnll cn11Ha 11 'leT-

HOCTH a cnyqae T • 0 KoH¢HrypauHA., aanpew.eHHbiX .anH acex 3HBYeHHA. nonHpH3B UHH
1 

l!eT; B cnyqae T = 1 TBKB Sl KOHcpHI'ypaui!Sl ecTb: aTo 2= 3 ( T O'IKB A HB !'pa<tJ HK e .llanl!ua) . 

0K83biB89TCH 1 O.!l.H8K0 1 'IT O KOr.aa y H A H9flOnRpH30BllH bi 1 38 Cl!9T ycpe.O.H9HIH1 no nang-

pH3BUHII B03HHKBIOT Jl06BBO'IHbiC aanpe T bl . npoBC.ll!l 3TO ycpe.QHCHHC C yqeTOM HHTep<t>epeH

UH O HH biX qn eHOB, Mbl HBWnH 380p9Tbl 1 06I.UH9 BC9M t.tn9H 8M • 

./ln<l Clly'IB!I S = Y, 3TO ycpe.llHCHHe llpOBO.lli!TC!I 11 0 npOCTOl! <tJopMyne (eM . , HBilpH-

Mep/41 ) , a .llll!l cny 'l a !l S = 3/2 - no <tJopMyne 

/5/ 
r.ne AJ.W HBn51eTCH npoeKUHOHHbiM o nepaTopoM R HM ee T BHLI. 

A = S + 2 P P _ ,_ 1_ ( P y - •p y ) - 1 y Yv ' 
I-LV !lV ~ ll v 3 im ll v v ll T ll 

KOTOpW~ B CHCT9M9 flOKOH tiBCTHUbl Y nepexo.n.HT B 

(i,k = 1,2,3 ) 

( 18) 

( 19) 

(20) 

rpOM 03.QK OC TH H9 6y,aeM BbinHCbiBBTb 3.Q9Cb OKO HlJ 8 T 9nbHbiX Bbip8>K9HRn, nony-

q aeMbiX nocne T 8 KOf'O ycpe,nH9HHH; npe,llCT8BHM nHW b T86nHUy aanpeLUeHHbiX KOH¢Hrypa-

UHJl , cne.ll y iOWHX 11 3 3THX Bb!pB)I(eHHl! . B Ta6nHue p!!.llOM c aanpeweHHbiMH KOH<tJI!f'J'PBUIISlMH 

yKB38Hbl T B K)I( C COOTB C T CTBYIOWII C TO'IKH !'pa<tJH K B ./lBili!UB . 
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. 

~ '\~ 
A ~ , ,.._, 

7i, 

rpa cpKK ,Ua nKua . T"• I T " 2 - KKH9TH'i9CKH9 aHeprKK .ueyx "-Me30HOB 

Ta6 nHua 3anpeweHHhiX K OHqlHI"'ypaual! .un11 pacna.u a 

Y .. Arrrr 
1':! 8 

+ -
5 - 3/ 2 + s - 3/ 2 5 - y, 5 a Y, 

T - 0 H 9 T i. 0 (B) i ~ 0 (B) H9T 

T ~ 1 Z ~ 3 (A) 
.. 2 • 3 (A) 

2 = 3 (A) 2 = 3 (A) 

f = 0 (B) 
i a 0 (B) 

VI a Ta 6 nHUbi BH.ll.H O , ttTO .anH .naHHoro aHaqeHHH cnHH8 S xapaKTep aanpeToB 

3 8BMCHT OT 3H8'i9HKlt H3 0CriHH a T u· qeTHOCTH P • VIHTepecHo oTM9THTb, 'iTO npH nepe

x o.ue OT 3Ha'i9HKSI S = Y, K 3Ha'i9HKJO 5 a 3/2 KapTHHa 3 arip9TOB q e pe,uyeTCSI riO OT-
+ - -

HOW91ii<JO K 'i9THOCTii. 3H a 'iHT, H9T B03 MO>KH OCTH OTllH'iHTb Cnyqal! Y, OT 3/ 2 , a Y,- OT 

3/2 ~ 0TM8 THM T 8 K>K 8 , l.ITO '·IHCnO aanpe TOB 3.0€Cb COBC8M H860nbW08, H 3TO fiOHHTHO, 

T8K K 8 K noHBn8HH8 38llp8TOB C BH38HO C TO>K.U8CTB8HHOCTbJO t.{8CTHU 1 8 3.ll8Cb HX BC8f'O 

.aee. nonyqeHHbJ8 H8MH 38llp8Tbl 6 btnH H3B8CTHbl H p8HbW8 / B / 1 O.D.H8KO K3 HaWHX BhiKII8-

.UOK cne,uyeT ,· 'iTO HHKaKHX ,upyi"'HX 38llpeTOB CB9pX H3B9CTHbiX B CHCT9M9 /\1T7T 

cywecTeyeT, 

B 3aKnJO'i9HHe Mhi Bhipa >KaeM 6onbwyJO 6na!"'o.uapHOCTb Vl.l:i.nony6apHHoey 38 

ueHH bie col,l.eThi H H!"'yeH B a H Xbe y 3a eecbMa none3Hbie o6cy>K.U9HHSI. 
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3HeprHH .UBYX rT -M e30HOB 

acna.na 

= 3/2 

~ J (A) 

= 0 (B) 

S xapaKTep aanpeTOB 

:HO OTM9THTb 1 l.J.TO npK nepe-

aanpeToB qepeL!yeTCH no oT
+ 

(qal! ~ OT 3/2-, 8 ~- OT 

6onbWOB 1 H 3TO llOHSITH0 1 

18CTHU 1 8 3!19Cb HX BCBI"'O 

l/ 
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