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1. B pa60Te nOArope~Koro H aBTopa ' 1 . 6wnH npoaHanH3HpOBaHW 

cneACT8MR H30TonM~eCKoH HHBapHaHTHOCTH AnA ABOHHWX HHKn03HBHWX 

Cel.4eHMH. HeTOA , pasBHTwH B /1 : .0~aeT H3BeCTHWH nOAxOA WMYW

KeBMl.4a /2 / • B HaCTo~eM pa60Te AaHHwM MeTOA pacnpoCTpaHAeTCA Ha 

60nee WMPOKMM Kn8CC npoqe ccoB C Yl.4aCTHeM AByX BWAeneHHWX aApo

H08 . nonYl.4 eHHWe Ha 3TOH OCHOBe H30TOnHI.4eCKHe paaeHCTBa H Hepa

a eHCT8a AononHAOT pe3ynbTaTw pAAa pa60T, nOCBA_eHHWX HccneAO

.aHMO CBOHCTB SU(2)-CHMMeTpHH B HHKn03HBHoH nOCTaHOBKe /CM., 

H8np •• 13 -81 /. 

PaCCMOTpMM peaKqMH, B KOTOPWX Bce H81.4anbHWe H KOHe4Hwe 4aCTH

~W - aApoHW, aXOAR_He B COCTaB H30TonH4eCKHX MynbTHnneTOB. Bw

AenHM ABa H30MynbTMnneTa a\'l) H a~2) /3AeCb t - H30TonH4ecKHH 

cnHH/ H ~OflPOHM a H30TonH4eCKOM npocTpaHCTae aAPOHOB H
a 1 a 2 

MaTpH~y F b C 3neMeHTaMH 


FI~I , _ I. r.lb}lm,b! r IbUmbl. /1/ 

m1 m2:~m2 1mb! m1 m2 m1 m2 


rAe r~b~ - aMnnHTYAW 3KCKn03HBHWX peaK~HH C Y4acTHeM aAPOHoa 

1 2 , 


a ~~1) H a~,:) C H30cnHHoaWMH npoeK~HAMH m1 H m2 COOTBeTCTaeH
HO,lcHMBon 2Ib! .. 1b1, bar bs.... bnl 03Ha4aeT cOBoKynHocTb OCTanbHWX 

H30TOnHI.4eCKHX MynbTHnneToB, a CYMMHpoBa HHe npoBoAHTCR no BceM 

BOSMOMHWM H30cn HHOBWM npoeKqHAM aAPOHOB, BXOAR_HX B COCTaB 

MxnbTHnneToB Ibl. RCHO, "ITO AnA AaHHOH napw a 1 H ~ Bce MaTpH~W 

~bl , COOTBeTCTBY~He pa3HWM Ha60paM H30TonH4ecKHX MynbTHnneTOB, 


a TaKMe HX CYMMa 


F _ I. F ib! /21 
Ibl 

HMe~T OAHHaKOBYO HsocnHHOBYO CTPYKTYPY, KOTopaA BWTeK8eT M3 

SU(2)-HHBapHaHTHocTH CHnbHWX BsaHMoAeHcTBHH. 


n YCTb aAPOHW al H a2 ABnAOTCA Ha4anbHWMM 4aCTH~aMH. TorAa 

AHarOHanbHwe 3n eMeHTW MaTpH~W Flbl COBnaAaOT C 3~KTHBHWMH 

ce4eHHRMH peaK~HH al + aa .. ~ + b2 + ... b n .npOCYMMHpOBaHHWMH no 

HsocnHHOBWM npoeK~HAM Bcex KOHe4HWX aApoHOB Ibl. EcnH npOBeCTH 

CYMMHpOBaHHe no BceM HeynpyrHM KaHana M, nonY4MM MaTpH~Y CYM

MilPHbI.K Ce4erlMH peaK~HH, a C Y4eTC»4 ynpyroro KaHana, - MaTpMlty 

nonHWX Cel.4eHHM BsaMMOAeHCTB MA Ha4anbHWX a ApoHOB *. 


KpONe YDPyroro pacceH B ynpyr KaHan Bxn~aeTcH Ta~e 
AByxqacT~HaR nepes apKAXa . 


I ~ 


KaK yme rOBop~nOCb, MaTp~~~ ~Ibl~ ~ HMe~T 0AHY H TY me 

¢eHOMeHonor~4eCKY~ CTPYKTYPY; B CBR3~ C 3T~M ~HAeKC {bl M~ 6y

AeM B Aa~bHe~weM onYCKaTb. BB~AY ~30TonH4eCKO~ HHBapHaHTHOCTH 

MaTpH~a F AonmHa OCTaBaTbCR He~3MeHHO~ npH n~6~x nOBopOTax 

B ~30TonH4eCKOM npOCTpaHCTBe, T.e. cnpaBeAnHBO paBeHCTBO 


R+ FR F, /3/ 

rAe R - onepaTop nOBopoTa AnR CHCTeM~ ABYX 4acTH~. 

B paccMaTpHBaeMoM cnY4ae MaTpH~a R npeAcTaBnReTcR B CTaH

AapTHoM BHAe /CM., Hanp., , 9,10 / /: 


Ii = exp[ i~(G + f2 )], /4/ 

rAe 8 - HeKoTopblCi BeKTOp B ~30TonH4eCKOM npOCTpaHCTBe /"yron 
nOBopoTa"/, il H f2 - BeKTopHble onepaTopbl ~30TonH4eCKoro cn~Ha 
nepBoro ~ BToporo aAPOHOB COOTBeTCTBeHHO. CornaCHO /3/-/4/, 
MaTp~~a F KOMMYTH,£lyeJ\ C BeKTopHblM onepaTopOM nonHoro H30TonH
4eCKoro cn~Ha T =t 1+ t , T . e. C onepaTopaMH CYMMapHblX npoeK~~~

2 
H30Ton~4eCKoro cn~Ha Ha TPH OCH B ~30TonH4eCKOM npOCTpaHCTBe. 
3TO 03Ha4aeT, 4TO B npeAcTaBneH~~ AByx4aCT~4H~X COCTORHH~ C on
peAeneHH~M~ 3Ha4eHHRMH nonHoro H30Ton~4eCKoro cnHHa T ~ CYM
MapHb~ H30cnHHoBm'i npoeK~~H M Ha TpeTb~ OCb, MaTp~~a F AomKHa 
6blTb A~arOHanbHO~, npH4eM ee 3neMeHTbi He 3aB~CRT OT M. TaK~M 
06pa30M, 

< TM 1 F I T 'M ' > FT o5TT' o5MM '. /5/ 

rAe 05 - CHMBon KpoHeKepa, IMI~T , It 1- t2 1 ~~ T ~ t1 + t 2. 113 
Tpe60BaH~R nOnO}f(v1TenbHO~ onpeAeneHHOCT~ F /AHarOHanbHble 3ne
MeHT~ ~ B n~60M npeACTaBneH~~ HeOTp~~aTenbH~/ B~TeKaeT, 4TO 
napaMeTpbl F T B cllopMyne /5/ nH60 nonQ)t(~TenbHbl, J1~60 paBHbl Hyn~: 

FT > D. /6/ 

nepeXOAR K npeACTa3neH~~ ~30cn~HOB~X npoeK~H ~ aAPOHOB ~~,a 1 
HaxOAHM 

t 1+ t 2 
1 m1+ m2 T m1+ m 2 F C T 

<m1m2 I F I m1m2;, 1m 1t2m2 C . , , T • /7/ 
T = 1,TCT21 t1 m1 t2m2 

rAe C - K03cll¢~4~eHTbl Kne6wa-rOPAOHa. CornaCHO /7/, HeA~arOHanb
H~e MaTpH4H~e 3neMeHT~ f MorYT 6~Tb OTnH4H~ OT HynR TonbKO np~ 
ycnoB~~ m 1- m2 = m; + m~ . .llnR 3¢¢eKT~BHbIX ce4eHH~ nonY4aeM CHCTe
My paBeHCTB 

\ 3 



tl+ t 2 T ml + m 2 2 
l: ) FT 181(1m m

l 2 (C t m t m 2
1 1 2

T = 1'1 - t2 1 

Bblpalt<a~I-1X (2t 1 + 1)(2t 2 +1) 3C!>¢eKTI-1BHblX Ce4eHI-1'" 4epe3 (2t 1 + 1) 


1-1111-1 (2t2+ 1) HeOTpl-1~aTel1bHblX <l>eHoMeH0I10rI-14eCKI-1X napaMeTpOB FT' 

B 4aCTHOCT I1 , 


(1 F 191tlt2 tl+ t 2 

1-1 B CI-111Y 161 

t 1+t2 ml+ m2 2 
(1 > (C ) (1 1101 

t l ml tlt2m l m2 t 2 m2 

\113 181 aBTOMaTH4eCKH cl1eAyeT COOTHOWeHl-1e 3apHAoBo~ CHMMeTpHI-1: 

(1 (1 1111
ml m2 -m 1 -m2 

/ l ' 2. B pa60Te ' 'H3Y4a11acb CI-1Tya~HH, KorAa 1-1 - KOHe4Hblea l a 2 
aAPOHbI, a CYMMl-1pOBaHHe B <l>opMY11e III npOBOAHTCH no BceM B03MOlt<

H~M 1-130CnI-1HOB~M npOeK~I-1HM Ha4a11bHblX H OCTal1bH~X KOHe4HblX 4aCTI-1~. 

flerKo BI-1AeTb, 4TO C Y4eTOM Tpe60BaHI-1H 1-130TOnI-14eCKO'" I-1HBapl-1aHT

HOCTH 131 MaTpH~a F B 3TOM C11Y4ae nO-npelt<HeMY I-1MeeT CTPYKTYPY 

15/-/7/. AeHcTBHTel1bHo, npl-1 <l>HKcHpoBaHHblX napaMeTpax nOBopOTa 

B 1-130TOnl-14eCKOM npOCTpaHCTBe MaTpl-1~a nOBopOTa A11H ABYX KOHe4HblX 

4aCTH~ OT111-14aeTCH OT 141 T011bKO 3HaKOM B nOKa3aTe11e 3KcnOHeHTbI . 

B CBH3H C 3TI-1M n011Y4eHHbie B 11/ COOTfiOWeHI-1H A11H ABYX4aCTI-14HbiX 

CTPYKTYPHblX <l>YHK~I-1H, npOCYMMHpOBaHHblX no 1-130CnHHOBbiM npOeK~I-1HM 

Bcex OCTal1bHblX IHa4a11bHblx H KOHe4HblxI aAPOHOB, nOI1HoCTb~ aHa

110rl-14HbI pe3Y11bTaTaM 18/-/111 A11A nOI1HblX Ce4eHI-1H B3aHMoAeAcTBI-1H 

ABYX aAPOHOB. 

3. nYCTb Tenepb aAPOH HB11HeTCH Ha11eTa~~eH 4aCTI-1~eH 1-1111-1a l 
MI-1WeHb~, a aAPOH a2 p02KAaeTcH B XOAe peaK~I-1I-1. TorAa AHarOHal1b

H~e 311eMeHTbI MaTpl-1~bI F, nocTpoeHHoH cor11aCHO 11/-/2/, cOBnaAa~T 
C 3<l><l>eKTHBHblMI-1 Ce4eHI-1HMH IOAH04acTH4H~MI-1 CTPYKTYPHblMH <l>YHK~HHMHI 
I-1HKI1~3I-1BHblX peaK~I-1H a 1m + b .... a 2m + X, npOCYMMlApOBaHHblMH no 1-130

1 2 
Cnl-1HOBblM npoeK~HAM APyroro Ha4a11bHoro aAPOHa h. TaKI-1M ofi p a30M, 

( m )2 
< m1m2 IF l m1m2 > l: t' 112/

ml mb
mb 

rAe f - CTPYKTypHble <l>YH K ~I-1H, m b - 1-1 3 0Cnl-1HO BaH npoeK~HH aAPOHa h. 
B paccMaTpHBaeMoM c11Y4ae H30TOnl-14eCKaH I-1HBapHaHTHocTb npl-1BOAHT 

4 

~ 

x npelt<HeMY paBeHCTBY 13/, HO MaTpH~a nOBopOTa R I-1MeeT Tenepb 

B·HA A A 

~ ........
Ii = exp [ i 8 ( t 1 - t 2 )] . 1131 

nOAB11eHl-1e 3HaKa "MHHYC" B nOKa3aTe11e 3KcnOHeHTbi 6MeCTO 3HaKa 

"n11~c" B <l>0pMY11e 141 CBH3aHO C TeM, 4TO aAPOH npl-1HaAl1elt<I-1T Ka 1 
Ha4a11bHblM 4aCTH~aM, a aAPOH - K KOHe4HbIM. \I13 cooTHOWeHI-1H 

A 
a 2

131 1-1 1131 HenocpeAcTBeHHO c11eAyeT, 4TO MaTpl-1~a F AOI1lt<Ha KOM

~YTMpOBaTb C BeKTopHblM onepaTopOM pa3HOCTI-1 1-130TOnl-14eCKI-1X cnHHOB 
A A .. .... .... .... 

T = t 1- t2 • \113 KOMMYTa~1-10HHbIX COOTHoweHHH cl1eAyeT, 4TO onepaTO-


A A 

..... ..... 2 ...... ... 
Pbl (t 1- t2 ) H ('1 + ~)2 I-1Mei")T oAHHaKoBbli'l Ha60p c06cTBeHHbix 3Ha4e

HHA; TO >Ke caMoe OTHOCI-1TCH K onepaTopaM 6 - t2)31-1 (t' 1+ t2 )3 

IHHAeKc 3 COOTBeTcTByeT npOeK~1-11-1 Ha TpeTb~ 
1 

OCb B 1-130TOnl-14eCKOM 

npocTpaHcTBel. OTC~Aa HCHO, 4TO B npeACTaBl1eHI-1H c06CTBeHHbiX CO
..."'2 ~ ~ 2 A ~ ,.. 

CTOHHI-1A onepaTopOB T '" (t C t2 ) 1-1 T 3 = (t 1 - t2 ) 3 Ma Tp l-1 L\a F 

I-1MeeT npelt<HI-1A BI-1A lSI C TeMI-1 )t(e OrpaHI-14eHHAMI-1 

FT ,::0, IMI::: T. It l - t2 1 S TStl +t2 • 16 'I 
oAHaKo BMeCTO <l>OPMYI1b1 171 Mbi AOI1>KHbI HanHcaTb 

t1 + t 2 T ml- rn 2 T nil - m 2 
C , ,< m~m~ I Flmlm2 > = l: C FT • 1141 

t m t -m 
T = Itl - t2 1 

m2 1 1 2 2t1 m1 t2 

B I-1TOre n011Y4aeM 

(m2) t1+ t 2 T m1- m 2 2 l: f (-t 2) 1151l: f :£ (Ctmt-m2) FT Ft1+t2m1mb 1 1 2 mb tim b 
mb T = I t 1-t 2 I 

(m 2) t 1 + t2 m 1- m2 2 (-t2 ) 

> (C t m t _ m ) :£ f 1161l: f m! mb tim b
mb 1 1 22mb 

( rn2) (-III 2) 
l: f l: 1171 

m1mb f- m1mb 
mb mb 

\11 3 1151 TaKlt<e cl1eAyeT, 4TO eC11 1-1 1-130TOnl-14eCKI-1e cnHHbI aAPOHOB a l 
( 01 2) 

1-1 a 2 OAI-1HaKOBbl (t 1 = t 2)' '-0 cYt~Ma :£ f c HMMeTp I-1 4 Ha OTHOC I-1 
m mlm bb _ 

Te11 b HO nepecTaHOBKI-1 1-130Cnl-1HOBbiX npOeK~ I-1~ Ha4a11 bHoro 1-1 KO He 4 Horo 

aAPoHoB, T.e. BblnOJl HH~TCA AOnOJlHI-1Tel1bHble COOTHOWeHl-1 n • 

( 10 2 ) (ml ) 

}; f = 1181 
m1m b :£ f m 2mb 

rn b mb 
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06~ee COOTHOWeHHe An~ 3neMeHTOB MaTpH4~ F, BKn~4a~~ee TPH 
paCCMOTpeHH~X BblWe CnY4aA, MOlKeT 6b1Tb npeACTaBJleHO B BHAe: 

t 1 + '2 
T 771ml+772m2 T 771ml+772m2 

<mI. mll I F 1m1m2 > lee . .F T , 1191 
T = i tet 21 t 1771 m1 t2772 m 2 t 177 1 m 1 t2 77 2m2 

rAe 77 1 2 = +1, eCJlH cooTBeTcTBYIOU4HC1 aAPOH Ha4anb HblC1, H 711 2 
= -1, eCJlH cooTBeTcTBY~~HC1 aAPOH KOHe4HblC1. ' 

4. nepeC1AeM K KOHKpeTHblM n pHMepaM. CHa4ana paCCMOTpHM H30
TonH4eCKHe COOTHoweHH~ An~ nonHblX ce4eHHC1 B3aHMoAeC1cTBH~ ABYX 
aAPOHOB IHnH 3~~eKTHBHblX ce4eHH~ 3KCKn~3HBHbIX peaK4HC1, npOCYM
MHpOBaHHblX no BceM B03MOlKHblM ~30cnHHOBblM npoeK4H~M KOHe4HblX 
4acTH4/. 

al NN, NN, KN, KN -B3aHMoAeC1cTBH~ (t ,= t 2 = 1/ 2) 

COrJlaCHO 17/-/111, ce4eHH~ B3aHMoAeC1cTBH~ HYKnOHOB C aHTH

HYKJlOHaMH Bblpall<alOTC~ 4epe3 ABa nonOlKHTenbHblX napaMeTpa: 


a_ u- =F • a_ = u- =..LF +IF 
pn np 1 pp nn 2 0 2 1 

/201 
1 1< pp I Fin;; > ~ < n~ IFIpp > -2 FO +2 F O 

OTC~Aa HMeeM 

anp - app < pp IF i nn', . a - « 2a - 121/np pp 

T04HO TaK Il<e, B cnY4ae B3aHMoAeC1cTBHA HYKJlOHOB C HYKJlOHaMH, 
HMeeM: 

a a < 2a < np I F i pn > a u 
nn - np pp np /221PP 

AHanorH4Hble COOTHoweHH~ cnpaBeAnHBbI AJlA nOJlHblX ce4eHH~ 


B3aHMogeC1cTBHA K(K) -Me30HOB C HYKJlOHaMH: 


A A+ + 
< KOp / F IK n > < K n j F j Kop > a + - a Ko p = a o - a +

K p K n K n 

123 1 a + < 2a ° K P - K p 

<K- P I F1 K on > < K on I F IK p > = - a _ u a_a 
K

o
p K P K n KOn /241 

a-o < 2a 
K p - K-p 

3aMeTHM, 4TO C nOMO~b~ MaTp~111 naynH C; 1 H;;2 MaTpH4Y 3~~eKTHB
HblX ce4eHHC1 npH tl = t2 = 112 MOlKHO 3anHcaTb B BH'ge: 

All ... -+ 
F ='4(Fo +3F1 ) + T(F1 - Fo) (a1 u2 ). /251 

61 17N -B3aHMoAeC1cTBHe (t 1 = 1 , t2 = 112) , 

COrJlaCHO 17/-/11/, 

= a _ 
a17+P F 3 / 2 17 n 

u _ 2 1 1261 
17 P = a17 +n ~F 112 + 3"F 3 / 2 

1 ~ 2= a 0 +3 Fa 170p 17 n = 3"" 1/2 3 / 2 

OTCIOAa cneAyeT, 4TO nonHble ce4eHH~ D3aHMoge~cTBH~ 17-Me30HOB 
C npoTOHaMH YAOBJleTBOp~IOT paBeHCTBY 

a + + a _ = 2c ° 127 I 
l7p 17P 17P 

H HepaBeHCTBaM 

a > 1 a a > ~a
17-P - 3' 17 + P 17° p - 3 17 + P , /281 

1.-<a_ l a o < 2, 1291 
2- l7p l7p 

HegHarOHaJlbHble 3JleMeHTbI MaTpH4b1 F DblpalKanTC~ 4epe3 pa3HOCTb 
ce4eHHC1 l7+P H 17-p-B3aHMoge~cTBHC1: 

A A+ 
< 17 p lF I" on " < " on l F j"-p :.- = < 17 n IF I" o p > 

= < 17° p I FI 17 - n > = _1_ (a + - a _ ). 
1301 

-rrp rrp
\ 2 

5. npeACTaBJleHHe 171 cnpaBegJlHBO TaKlKe H gJl~ MaTpH4b1 g . co 
CTaBJleHHOC1 H3 aMnJlHTYA ynpyro r o pacce~ HH~ H gB yx4 acTH4 HoC1 n epe 
3apAAKH agpoHoB al H ~ ,HO B 3TOM CJlY4ae nOJlOlKHT e JlbHble BeJlH4HHbI 
FT CJleAyeT 3aMeHHTb KOMnJleKCHblMH napaMeTpaMH gT' ~3 yCJlOBH~ 
YHHTapHOCTH lonTH4ecKoC1 TeopeMbll BblTeKaeT, 4TO npH pacceAHH H 
Ha HYJleBOC1 yrOJl 

ImgT(O) ~ o. 131/ 
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nplo14eM MaTp~14a g(0) 101 MaTplo14a nOIlHoro ce4eHIo1~ B3aW10Ae~CTBIo1~ aA
PO'-tOB a I 101 CB~3aHbl COOTHoweHlo1eMa 2 

417 ~ ~ 
- 1mg(0) = F,
k 	 /32/ 

rAe k - MOAYIlb 	 Io1MnYIlbca OAHoro 1013 CTaIl K Io1B a~~Io1XC~ aAPOHOB B Io1X 
C. 4.101. 

B 4aCTHocTIo1, 

k - ~ - k


1m g _ _ (0) = - < n n IF Ipp > = - (onp - a _ ) 

pp -> nn 417 417 pp 


nv 
k ° I ~ I - k ( )1m g 17 -p -> 17on(O) 	 - < 17 nFTTp > =--a+-a- • 


4TT 4 y' 2 TT TT p 17 P 


6. PaccMoTplo1M CB~3b Me)KAY OAH04aCTIo14HblMIo1 CTPYKTYPHbIM~1 tPYHK
4101~MIo1 

(a 2)
3 

d a alC
f (a 2J 

E a a C 3-+2l d p a 
2 

Io1HKIlI03Io1BH~X peaK4101~ al+c -+ a2 + X, rAe C - aAPoH Io1Il~ ~APo 


C 10130Tonlo14eCKIo1M cnlo1HOM t = 0 /B 4acTHc~TIo1, pe4b MO)KeT Io1ATIo1 

o MHO)KeCTBeHH~X npo4eccax Ha yrIlepOAHoA Mlo1weHIo1/. 

a/ 17 + C -+ 17 + X 

CorIlaCHO tP0pMYIlaM /15/, /17/ 101 /18/ , Io1MeeM 

+ _ .
(17 +) - ) . (,,) (17 ) 1 1 1I' (17 = F ,I' t = f = - Fa + - FI + - F 0 ' 2TT - C 17+C 17 + C 17-C 3 2 6 " 

f (17 ") (17 ° ) (77 - ) (17+ ) 	 /34/
I' = I' = I' .!.. F + 1.. F t' (77 ° ) 1.. F + ~ F 

77 - C 17 + C 17 ° C 77 ° C 2 I 2 2' 77 ° C 3 0 3 2' 

OTCIOAa cIleAyeT paBeHCTBO 

(77 ° ) 1' (77 
+ 

) + f (17- ) _ 1' ( 77 0 
)

f 
17 ° C 77+ C 	 17 +C 77 + C . /35/* 

'" CooTHOllle H lj e~ -; 35 / MOjf(e T 6b.IT b nOJly'! e H O TClK)!(C ll e n o c p e A CTB e H I!O 

Ha O CHOBe ~feTo,o;a illMYWKeBI1 '! a ' 2 / C Y"{e T oM CB Ot'I CT B c HMMe T pl1H / 17/ 
/ 18/ . il e J1 c TB I1TeJIbH O , corn a CHO npl1lnJ,l1ny L1H y uffieBI1'!a , 

f 	(77 0 ) -t f \ 77_° ) + f ( 77 0 ) = f ( 77 + ) + t' (17 -r ) + f ( 77 "') , 
77 ° C 17 C 17-C 17 "' C 77 -C ;r OC 

TaK KaK r(r:.,°d= f (~~) , O TClO,o;a c p asy c ne,o;ye 'I' /3 5 / /e ,I. B CBR3 1i 


C 3TI1 M I I,f / . 77 
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npeACTaBIl~~T Io1HTepec HepaBeHcTBa , B~TeKa~~lo1e 1013 /34/ C Y4eTOM 

nOIlO)KIo1TeIlbHOCTIo1 napaMeTpOB Fa' F I 101 F 2: 

I' (17 + ) < 61' (17- ) f (17+) < 2 f (17 ° ) f ( 17 0 ) < 3{17-) 
17- C - 17 - C ' 17-C - 17-C' 17-C - 17-C' /36/ 

AHaIlor1014H~e HepaBeHCTBa MO)KHO Hanlo1caTb 101 AIl~ cpeAHIo1X MHO)KeCT

BeHHocTe~ 17 -Me30HoB, pO)KAalO~Io1Xc~, Hanplo1Mep, B npo4eccax 
17- + C -+ 17 - + X, 17- t C -+ 17 + + X, 17- + C --+ 17 ° + X : 

(17 t ) ( 17 "') (17 0 ) 
< n _ > < n _ > < n 17- >

17 C __17_.£_ s 2,5 6, 	 < 3. /37/ 
dTT-~ < n(17 0 ) > < n(TT -» 

17-C 17-C 17-<; 

6/ N + C --+ TT -I 	 X , N + C -+ 17 + X, K + C -+ 17 .,. ~ K + C --> 17 -+- X. 

C Y4eTOM /15/, /17/ Io1MeeM: 

I' (17 
-

) = f (17 
+ 

) F f (17+ )= f (17 -) = ~ F +..!.. F f (17°L f (170)= ! F + ~ 
pC nC 3 l 2 ' pC nC 3 1/233/ 2 p C nC 3 1 ' 2 3 F3/2' 

/38/ 
rAe F1I2 101 F3 / 2 - nOIlO)KIo1TeIlbHble napaMeTpbl. OTc~Aa HaxoAIo1M 

(17-t- ) (17- ) (17 ° ) (17 - ) (17 -t-) ( 17 ° ) (17+) ( TT- ) 3 (17 ° ) 

fp c .,. f p c 2 fpC ' f p c ~ 3fpc' fpc S 2 fpC ' fpC S 2" fp c • /39/ 

An~ cpeAHlo1x MHo~eCTBeHHocTeA nlo10HOB B Io1HKIl~3Io1BHOM npo4ecce 

p + C --+ 17 + X nOIlY4aeM orpaHlo14eHIo1~ 

(17- ) 	 (17 ° ) (17 - ) 
<npC > 	 < n pC > < n C > 3 
______ < 3 _____ < 2 -~- < ~ /40/ 

(77'J -' (17 + ) - (17 ~ - 2 

< n ? < n c '> < n C-~ 


pC P P _ 
COOTHoweHIo1~ /39/ 101 /40/ cnpaBeAIlIo1Bbl 11 AIl~ peaKlIlo1A n + C -+ 17 .,. X 
K+ t. C -+ 77 + X, K°+ C -+ 17 + X C o4eBIo1AHblMIo1 3aMeHaMIo1 p -+ ~, p ... K + • 

p --> K° COOT Be TCTBeHHO. nplo1 nepexoAe K npo4eccaM K ° + C -+ TT + X 
Ii + C --+ TT + X, K- + C --+77 +X B tPopMYIlax /39/ 101 /40/ cIleAyeT Aono~
HIo1TeIlbHO np0lo13BeCTIo1 3aMeHY 17 + '" 17-: 

B/ TT + C -+ N + X • 77 + C --> N + X • 17 + C ... K + X. 17 + C ... K + X 

AIl~ paCCMaTplo1BaeMblX peaK4101~ B~nOIlH~IOTC~ COOTHoweHIo1~ /38/
/40/ C nepeCTaHOBKO~ BepXHIo1X 101 HIo1)KHIo1X Io1HAeKCOB. B 4aCTHOCTIo1, 

(p ) (n ) 

-~~ = ~E-~_ 5 3, /41 
< n (n » < n (p\ 

TT-C 17+ C 

nplo1 nepeXOAe K np04eccaM 77 + C ... N ... X, 17 + C .. K + X , 77 + C -, K + X 
B tP0pMyne /41/ np0Io13BOAIo1TC~ COOTBeTCTBYIO~a~ 3aMeHa ~HAeKCOB: 
p -+ Ii , n -+ p; p ... K + , n -+ K "; P --+ K0 , n .. K - . 
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- -
r/ 	N(N,K,K) + C ... N(N,K,K) + X 

AnA onpe,lleneHHOCH1 paCCMOTpL1M npOl~ecc N + C ... K + X; 4>opMynbl 
/15/, /17/, /18/ B 3TOM cnY4ae ,IlalOT 

+ 0 +f (K 0 ) 	 f (K ) 1 1f ( K) F ' f (K )
pC nC l' nC pC - Fo + - Fl ' /42/

2 2 

rAe F1 ::: 0, F2 ::: O. 113 /42/ cneAyeT HepaBeHCTBO 

f ( K 
<> 

) 2 . (K 
+ 

) 
p C ::; I pC . /43/ 

OTCIOAa HaXOAI1M: 
+ 


< n(K~> < n (K ~ < 2. 
 /44/pC pC-

AnA OCTanbHblX peaK~I1~ nonY4alOTCR TaK.,e ~e COOTHOWeH.,R C COOT
BeTcTBYIO~e~ 3aMeHo~ I1HAeKCOB. 

ABTop BbLpa~aeT GnaroAapHocTb M.I1.nOArope~KoMY 3a I1HTepeC 

K pa60Te 11 none3Hble 3aMe4aH.,R. 
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lJI06omH1l B.n. 	 P2-85-JO 
MaTPHIla SIMeICTHBHWX ce'lellHA H HSOTOJlH1leCICHe COOTHOIaUIH& 
M~Y CTPYlCTYPIIWNH tJylllCQHJlMH' HHIUDOSHBHWX npOQeCCOB 

nOCTpOeHa ROnOKHTenbHO-OlIPeAeneHHaR MaTpHQ8 S~ICTHBHWX 

CeqeHKA B HSOTODH'IeCICOM npOCTpaHCTBe ~BYX B~eneHHWX ~OHOB 

lot 	 a 1 H & • .HHBapHallTJlaJl OTHOCHTenbllO me6YIC npeoCSpasoBa HHA r pyn
DY HS OTOnH'leCICHX nOBopoTOB 8U(2). CBoRc TBa SToR MaTPHUN 
ODPe~emnoT ~ lCJIacc HSOTOllH'leCICHX cooTHOIIel1HA: AIUI non
HWX ceqeHHA BS8HMQAeAcTBHJI 8APOHOB a 1 H a ••~ByxqaCTHqawx 
CTPYICTypHWX tyHICIOIA HJUC.JIIOSHBHWX n pOQ8CCOB b1 + be .. &1 + .. + X 
H o~oqaCTH'IHMX CTPYICTYPHWX tyRxQKft HHICDmSKBHWX npoQeCCOB 

&1+ b ... -.+ X. 

Pa60Ta BYnonxeHa B naGopaTopHH BYCOKHX sHeprHR OHRH. 

Ope....,. <NIfI,..,RUROI'O IIRCftl'lTl'a ........ IICcneao....... lIYGII& 1985 


nepeBQA O.C.BHKOrpaAOBOA 
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