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PaHr ny6JIK!<:a!IHJ! 06'1oeAHHeHHOrO KHCTKTyTa l!AepHbiX 

IICCJieAOBaHI!I! 
llpenpHHTLI H COo6~eHHJI 06'be.UHHeHHOrO HH"CTHTyTa JI..QepHLIX 

HCCJIC)lOBaHHii /OHJIH/ JIBRJIIOTCJI caMOCTOJITeJILHhiMH ny6nHJ<aUHXMH. 
0HH BJ.naJOTCJI B COOTBCTCTBHH CO CT. 4 YcTasa 0HJII1. 0TJIH"'.JHe 
npenpHHTOB OT C00611leHHif Jai<JUO'laeTCJI B TOM, l.ITO TCKCT npenpHHTa 
6yJleT anocne.ncTBHH aocnpouJae.neu a KaJ<oM·na6o aay"'HOM )f(ypuane
HJIH anepHO)lHl{eCKOM C60pHHI<e. 

11HAeKCai111ll 

llpenpHHTLJ,coo6meuH.II H .nenouapoaaHHLte ny6naKauua OHJIH'uMeJOT 
e,IlHHYIO napacTaJOIUYIO -DOPJIJlKOBYIO HyMepaQHf0 1COCTaBJIJIJOUlYIODOCJie.o;· 
HUe 4 UHcilpLI HH.lleKCa, 

fiepablii 3HaK HH,IleKCa • 6yKBeHHblft - MO>KCT 6bJTL npe.[lCTaBJieH 
a 3 aapaaaTax: 

"P" · HJ.UaHHC Ha pyCCKOM JI3LIKe; 
"E" • H3,1laHHe H4 aurJIHiiCKOM J13LIKe; 
")];" • pa6oTa ny6JIHKyeTCJI Ha pyCCKOM H aurnuii:cKOM X3biKaX. 
llpenpHHTbi u coo6menu•. xoropLie paccLIJiaiOTCJI roni.xo B crpaubl· 

yqacTHHUbJ OHJIH. 6yxseHHLIX HH.I(eKcos ue HMCIOT. 
Uu!llpa. cneJlYIOlUaJI Ja 6yKseHHLIM o6oJnaqeuueM, onpe.nen.lleT 

TeMaTHl.feCKYIO xareropu10 .11anuoii ny6nuxauuu. llepelfeHL TeMaTH"'CCKHX 
xareropuH HJ.nauuH OHJIH nepKOJlH'ICCKH paccLmaeTC.ll ux nony\larenJIM. 

HHJleKCbJ, onucauuLte aLJwe. npocraanJIIOTCJI a npaaoM aepxHeM 
·YTJIY Ha o6JIO)l(Ke H -THTyJILHOM JlHCTe Ka)l(,noro H3JlaHHJI. 

CCbiJIKII 

B 6u6nuorpa4lu\lecxux CCbJJIKax ua npenpHHTbJ u coo61UCHHJI OHJIH 
MbJ peKOMCHJlYCM yxaJLIBaTb; HHHUHaJibl H <llaMHJlHIO aBTOpa, ,o;anee • 
COKpaiJ..tCHHOC HaUMCHOBaHHC HHCTHTyTa·HJJlaTCJIJI, HHJlCKC, MeCTO H TO,!l 
HJ,llaHHJI. 

flpuMep 6U6JIHOrpa!I!HlfCCKOH CCLIJIKH: 
H.H.HeaHoe. OH.RH, P2-4985, 1Jy6Ha, 1971. 

C')J974 06'be0uHeHHbUi UHCIIUJIJYM Jl0€pHbJX UCCAeb06QHUU JJ.y6Ha 
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H COOTHOIIIEHM.H ME~Y CEqEHH.HMH PEAKUHM 
c MHO*ECTBEHHMM OBPA30BAHHEM qACTHU 

* Ka6ap.aHHO-EanKapcKHH rocy.aapcraeHHPif'I yHHBepCHTeT. 



§1. KaK H3BeCTHO, rpynnhl CHMMeTpHH xBnlliDTCll y.r~o6-

Hb1M annapa TOM ,llnll nony'leHHll COOTHOllleHHH Me)I(,Jiy pa3-

JIH\fHhlMH liluJsqecKHMH senB'-IHHRMH. Ha npoTH>KeHHH MHorux 

JICT 3TOT MCTO.U. HHTCHCHBHO pa3pa6RTblBRJICJI B CBJI3H 

C 3a,lla'laMH <jlH3HKH 3neMeHTapHbiX 'laCTHU. ,AoCTaTO'IHO 

nonno o6cylK,llancll B naTepaType cny'laii npHMeHeHHll rpynn 

CHMMeTpHH K ynpyroMy paCCeliHHIO 'laC'rHU /CM., nanp., 

MOHOrpa<jlHIO /1/ /. B nocne,liHee BpeMll, B CBli3H C 60nhlliHM 

HHTepeCOM K npo6neMe MHOlKeCTBeHHOrO o6pa3oBaHHll a,ll

pOHOB B Pll.lle Hccne.r~osanaii annapaT TeopHH rpynn 6bln 

HCHOnh30BaH ,llnll HaXOlK,lleHHll CBli3H Me)I(,Jiy Ce'leHHJIMH 

HHKni03HBHbiX npOUeCCOB, paCCMOTpeHHbiX BnepBble B 1967 r. 

B pa6oTax JloryHoBa H COTPYJIHHKOB /
2
/. B 3Toii CBli3H 

yKalKeM Ha pa60Tbl / 3 /, B KOTOpbiX npoBe.lleH 061UHH H30TOHH

qecKuH aHanu3 HHKJIIOJHBHblx npoueccos. B qacTHocTu, 

6blno noKa3aHo, 'ITO H3 rpynnoBoro no.!IXO.lla MOlKHO nony

'IHTh H30CHHHbl He,lleTeKTHpyeMOH 'laCTH npouecca 

ab~cdX. 

C Jlpyroii CTOpOHbl, ecnH H30TOHH'IeCKHH CHHH X C'IHTaTh 

B3BCCTHhlM, TO cne,nyeT p.R.JJ. COOTHOlliCHHii MC>K.IlY CC\.fCHHS.

MH HHKn103HBHbiX npOUeCCOB. 

B HRCTOJllUCii pa6oTe Mhl llOllblTRJIHCL, HCllOJib3YH H3o· 

TOHH'IeCKYIO (SU 
2 

) HHBapHaHTHOCTh, nony'IHTh COOTHOllleHHll 

Jlnll Ce'leHHH pa3nH'IHbiX peaKUHH B cny'lae B3aHMO.lleHCTBHll 

C MHO>KCCTBCHHbiM pO)f{,IJ;CHBCM a,npOHOB. 

UpH 3TOM paccMaTpHsaeTcll cny'laii peaKuuii c "nHJIHPYID

muMH" qaCTHUaMH. flOJJ. 3THM no,npalyMCBRCTCJI, 'JTO npu 

BbiCOKHX 3HeprHliX BTOpH'IHble 'laCTHUbl MOryT 6b1Th npe,li

CTaBneHbl KaK npOJIYKTbl JIHCCOUHaUHH nHJIHPYIOIUHX 'laCTHU 

/naneTaiOIUeii 'laCTHUbl HnH 'laCTHUbi-MHllleHH/; a JlpyrHe 
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xax npo~yxT~ pacna~a a~poHH~x accouaauaa, He 3aaacx
IQHX OT cTanxasarolQHxcx o61.exToa. TaxaM o6pa30M, aHIUIB3 
npOBO~HTCH ~fill npoQeCCOB CTOflXHOBeHBll a~pOHOB B~COXBX 
3Hepra&, npaqeM xapTHHa o6pa3oaaHHll BTOpaqa~x qacTHQ 
peana3yeTCH B ~yxe MO~enB ~BYX MeXaHH3MOB / 4/. 

§2. PaccMoTpHM MHoroqacTHqHyro peaxQHIO 

a+b-+c+d+ e +f + ... /1/ 

llycn, "'• , lJI b 
THU a , b , C 

, \}J c , l.JI d ... • H30TOITHl.fCCKHC lilYHKUHH qac
' d ... , COOTBeTCTBeHHO. Tor~a <J>yHKQHH 

Ha'-IRTII.HOrO COCTO.RHHH MO>KHO llpC)J.CTaBHTh B BH)J.e: 

JM 
lJI = lJI 'i'b = I C h'i' , /2/ in a a JM 

JM JM 
r~e cab - K03¢4lBQHeHTLI Kne6wa- rop~OHa, "'JM- 830" 
TOITHqecKall <J>yHKQHH npoMeJKyTOqHoro COCTOHI!Hll, J - H30-
cnaH, a M= h . 

3anameM <J>YHKI\HIO KOHeqHoro COCTOliHHll ~aHHOB peaK
UHH, BhiJl.Cll.JIJI H30TOITB1.fCCKHC if>YHKl.(HH l.faCTHU 

'V (ab~.cdef...)=B'(ab~cdef..oo)•'i' ·'i'd·q1 ·"'r out c c ... , /3/ 

r ~e B ' (ab ~ cd 00 00 ) CO,lleplKHT HH<J>OpMal\HIO 0 npOCTpaHCT· 
BeHHo-apeMeHH~x nepeMeHHLIX npouecca. 

Ecnu qacTBllbl c H d JIBllHIOTC.R nu.u.upyJOJJ..tHMH, TO 

Bhl,D;CllCHHbiMB 6y.nyT HC TOllbKO HMITYllhCbl JTHX 'IRCTHU, 
HO H HX H30TOllHY:CCI<HC CITHHhJ /CTalll<HBRIOlllHCCJI \.faCTHUhl 

a R b OepCXO,lUIT B peJyllhTaTe BJaHMO.Q.CiiCTBHJI B C H d C 

COXpaHCHHCM B30TOfiHl.J:CCKHX CITHHOB H CYMMapHOii TpeThCii 

npoeK!lHH M +Mb~M + M1 /. a t· 1 

113 /2/ H /3/ B npe,liiTOflOJKei!HH 0 Cy1QeCTBOBBHHH 
nHJlHPYtOlltHX \.faCTHU nonyYBM: 

J, M, 
'I' (ah .cdef ... )~.B'(ab.cdefoo.) :\: C 

1 
'V , 111 ·'l'r 00 ' /4/ 

u u r , • t•t 1 • t\1 1• 
.1.~1 . 

J.1CITOflb3YR OpTOrOHanhHOCTh no npoMe>KyTO\.fHhJM COCTOHHH· 

JIM HJOTOliH\.feCKOrO CliHHa HaYanbHOro H KOHe\.fHOrO CO· 

CTORI!IIH, MOJKHO 3BITHCaTb aMITflHTYIIY npO!leCCa /1/ B BH)Ie: 

4 

JM 
A (ab~cdef.. .. ) ='I'~ 'I' =I Cab 

ID out JM 

x B ' (ab ...cdef... ) • 'I' 'I' • 'I' 
J,-M JM e 

JM JM 
I C ah C d B J (ab ...cdef ... ), 
JM c 

r~e 

JM 
C cd 

.ljl 
f 

X 

B 1 (ab~cdef...)=B'(ab~cdefoo.).lJI ,lJI ·'I' ·'~'r 
J ,-M J ,M e 

/5/ 

0TMCTBM, 'ITO H3 H30TOITH\fCCKOii BHBapHaHTHOCTB CllC-

~yeT He3aBBCHMOCTL B J (ab ~ cde f ... ) oT M. 
0TaocaTenLHO HBHOH 3aBHCHMOCTH B J (ab ~ cdef ... ) OT 

J He 6y~eM ~enaTL HBKaKHX npe~nonoJKeHHB. /llOJIH~B 
H30TOITHqecKHB CITHH CBCTeM~ e+f+ ... nocne B~~eneHHH flB~H
PYIOlQHX qacTHQ 6y~eT paaeH B o6meM cnyqae 0 -c2J /. 

B~paJKeHHe /5/ ~nx aMnnaTy~~ npouecca /1/ MOJKHO 
HCITOITL30BaTL ~H nonyqeHBll COOTHOWeHBB Me~y aMnna
Ty~aMB, ceqeHHHMH B ~a¢4lepeHQHanLH~MB ceqeHHliMH. 

PaccMOTpHM naoa-Hyxnoaa~e peaKQBH, pa36aa ax aa 
cne~yromae rpynn~: 

rr+p _, prr+Nrr 

rr-p--~> 77-pNrr, rr0 nN rr 

11°p -~>rr 0 pNtr, rr+nN11 
/6/ 

"+n-~>rr+nN77, rr0 pNrr 

"-"_, rr-nN rr 

rr 0 n --t77°nNrr, rr-pNrr, 

r)le N = n-2 . no~ N" no~pa3yMeaaeTCH po~eHHe He 
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TOnhKO N rr ·Me30HOB, HO H po>K.neune .u.pyrnx qacTHU 
( p, p , A, l , k ... ). 

AMnrrHTY.llbl 3THX .!ICCHTH nponeccos, ncnorrh3YH 15/,~ 
MO>KeM napaMCTpH30BaTb B H30TOflH1..feCKOM npOCTpaHCTBe /OJ/: 

A(rr+p ~ rr+pNrr) ~B 312~A(rr-n -·rr-nNrr) 

A ( rr-p ~ rr-pN") = l B 3 / 2+ l 8
1

/
2
= A( rr+n ~rr+nN ") 

2 A(rr-p-•rr0 nNrr)~li...:..(B -B ) ~A(rr+n~rr0 pNrr) 
3 3/2 1/2 

2 1 
A(rr 0 p ~ rr0 pNrr)~ 3 8 3 / 2 +3" B 112 =A(tT0 n -•tT 0 nNrr) 

y2 
A(rr0p~rr+nNv)~-3 (B 

1 
-B 1.)=A(tT0n~rr-pNrr). 

3, 2 I. 2 

171 

3annweM necxorrhKO cooTnowennii, nonyqa!OlllHXCH H3 17 I 
B npn6naJKeH88 pasencrsa Mace qacTH!1, npnna,llrreJKaUUiX 
O.D.HHaKOBhiM H30MynhTHI1neTaM 

a(rr+p •rr+pNrr)~ a(rr-n 417-nNrr) 

a (11-p ~rr- pN;,)= a (rr +n -•17+ nNrr) 

A(rr+p -• ,,+pNrr )-A(rr-p ~ rr-pNrr)~ v l A(11-p •17°nN ,) 

~-~~~-r . "-J~::L __ -~" c "~~_'_;,N .::2_ __ 
IBI 

d' dt 

CooTHOWCHHH MC>K.UY ce~JeHHHMH li aMnllHTYAaMu npo· 
ueccoa a CJiyt~ae K -Me3oH·HyKJIOHHhiX H.HYKnoH·HyKJJOHHhiX 

peaKUHH npuae.neHbl B IlpUAO.JICeHUU. npH BhiCOKHX 3HeprH11X, 
KOr ,Aa nH.AHpOBaHHe 11Bn11CTC11 ,AOMHHHPYIOIJ.lHM npOL(CCCOM, 

HeTpy,nHO nony1..fHTh CnCJlYHHUHe COOTHUWCHHH: 

6 

a (a b ~ cdef .... ) - i A (ab ~ cdcf .... ) !2 

191 

a (ab~ cd) 1 I A ( ab ~cdef .... ) l ~ 
e, (." 

CyMMHponaHBe ocymecrsnxerca no aceaoJMO>KHbi.M xoHet.f · 
HbiM COCTOJIHHJIM, 3a HCKniO'ICHHCM JlH.!IHPYIOUUiX 'IaCTHI.(. 

0TMCTHM, 'ITO paBCHCTBO lltot (rr+d) =lltot (rr-d), KO' 

TOpoe CJlC,llyCT H3 191 npH ,!IOCTaTO'IHO BbiCOKHX 3HeprHHX, 
16-' 

Bb.1110nHJleTCJI C 6onbWOi creneHblO T0'4HOCTH ' ' . 

~Jlll BCCX rpynn peaK!lHB, paCCMOTpCHHbiX BbiWC H B 

flpUAOJICeHUU, 8 J (ab -• cdef ... ) HMCIOT O,!IHHaKOBYIO H30TO· 

IlH'ICCKYIO CTpyKTypy no 3Ha'ICHHJIM H30TOI1H'ICCKOrO CilHHa 

COCTOliH8JI ( efk ..... ) IT.e. B006l!le l"OBOpll, KJlaCTCpbl HJlH 

I180HH3ai.(HOHHbiC 'JaCT8 ,!IJlll BCCX peaKilHB H.!ICHT8'IHbll. 

0TMCTHM TaiOKC, 'ITO IlOJlY'ICHHbiC COOTHOWCHHJI ynpo • 

m.aiOTCJI, ecnH npe,nnonO>KHTL, 'ITO B OllHCaHHLIX BbiWe peaK· 

1.(8JIX 06MCHHbiB IIPOI1CCC BblpOlK,llaeTCJI. IT.e. ab ~ ab ... ) 

§3. OcTaHOBHMCJI na cnyqae ,!18cjJpaK11HOHHOii .!IBCC0!1Ha • 

1188 J18.!18PYIOl!lHX 'IaCTHI.(. 

flepCil8WCM peaK!l810 Ill B ynpOl!lCHHOM B8,!1C 

a+b-•c-t-d-t-<!J 1101 

I <!J BKJIIO'IaeT uce polK,llaiOUUiCCJI qacT8!1bl, 3a HCKJliO'IenneM 

qacTHI1 c H d I, Tor ,11a 151 npHH8MaeT cjJopMy 

JM JM 
A = 1 Cab C cd B J (ab 4Cd •¢). 1111 

B cnyqae peaxna8 c .!1H<!>paK!1HOHHOii .!18CC0!1Ha!1Heii nn· 

.!IHPYIOlllHX '<aCTHI1 MOJKHO 3ailnCaTh 

a+b-"'c'+d;+<t>, 1121 

r,lle c' H d'· B036YJK.!ICHHble 'JaCTHI1bl C TCMB JKC KBaHTOBhl' 

M8 'I8CJlaM8, 'ITO H 'JaCTHI.(hl C B d H3 peaKI.(H8 111, 3a 

BCKITIO\:leHHeM yrnOBOrO MOMeHTa. 

AMnrrHT}'.lla A ( ab -• c Cl '<!J ) a 3TOM cnyqae npan8Maer 

BH,ll: 

.., 



A(ab~c'd'<l>)= I CJMb CJ,Md,.B 1(ab~'d'<!>) JM a c 

/13/ 
JM JM 

J~CalrCcd Cd'Cc·B1 (ab~cL\··bi'>b''<l>), 

r)l.e cd''cc H30TOfiH"lCCJCHe J<03<!l¢HUHCIITLI pacna)l.OB 

c ' ..... c. n 
c 

d' ~d.,',d, 

(J' =J ) c c 
/14/ 

(Jd,=Jd ), 

a ,', , , ,', 
0 

, - npO)l.ylCTLI )I.BCCOUHaUHB flH)l.HpYIOIUHX "laCTHU 
(c ',de') . 

1--13 BLipaJKeHHll /13/ nony"laJOTCll Te JKe cooTHomeHHll 
/eM. /6-8/ a ;n.I-n. IV //, uo c )l.ononuaTenbHLIM 
orpaHHl.J:CHHCM: 3TH COOTHOWCHHJi HMCIOT MCCTO ,llnJI TipOUCC • 

COB C O)l.HHaJ<OBLIIdH )l.H<jJpaJ<UHOHHblldH "laCTllldH jc' H d' /. 
)J.nll npouecca C )l.H<jJpaJ<UHOHHOH )l.HCCOUHaUHeii flH)l.HpyJOIUCH 
\.faCTHULI CC"iCHHC HMCCT BH..O.: 

0 

a (ab~cd)- :l: I A(ab ~ c'd'<!> I" /15/ 

<1>1'> ·"'d' c 
Hcnonb 3Y ll I 15/, MOJKHO nony"lHTb cooTHOlliCHHll MCJK)I.Y 
ITOllHbiMH ceqeHBJIMH. 0TMCTHM, lfTO 3)l,CCh npe.a;nonaranOCh 
paBCHCTBO Mace l.fRCTHU, npHHRJJ,llC>KRli.l.HX O,llHOMy B30MYllb· 

THnneTy. 

)J.o cux nop )l.nll nony'leHHll CBJI3eii MelK)I.y ceqe-
HH.RMH pO>t<,LtCHHR ttRCTHU .llll.R pa3llHl..fllbJX peal<UHil HCITOllb· 

30Banocb BblpaJKeuue /5/. 
B 3aKllJOlfCHHC OTMCTHM, 4TO 3TO >KC BhlpR)I(C • 

HHC MO>KHO H3Y"lRTb Jlll.R flOllYYCHHJI COOTJIOIIICHHii MC)t(JJ;y 

sepoRTHOCTRMH pO>K.llCHH.R n-YRCTHU pa3Horo 3RPJI.llOBoro co

CTasa / 7 //npH Bbl)l.CJICHHH "laCTHLI C H d OCTaCTCll n- "laCTH"lHall 
CHCTeMa <!>/, HO npu <jJHJ<CHpOBaHHOid HX 'IHCne. T .e, ecnH H3-
BeCTHhl H30TOfiHYeCKHii CTIHH CHCTeMhl H H30TOTIHYeCKHC CTIH

Hhl pO>K)l810UI;HXCH YaCTHl.(,TO BepOJITHOCTH pa3nHYHblX 3apJI.IJ;O

BLIX COCTOJIHHH npH <jJHJ<CHpOBaHHOid "lHCfle pOJK)l.3101UHXCll 
"laCTHLI fiy)l.yT npOUOpl.IHOHanbHbl J<Ba)l.paTald ldHOrO'IaCTH"l· 

8 

I 

HLIX JC03<!l¢HUHeHTOB Kne6ma- rop)l.OHa. Haa6onee pa3pa6o
TaHHLIM MCTO)l.OM OfiiUero paCCMOTpeHHll pacna)l.a CHCTCMLI 
liBflliCTCll CTaTHCTH"lCCJ<HH fiO)l.XO)l. /B/. 

TaxHM o6pa30M, npoBe)l.eHHoe paccwoTpeHHe noJ<a3LIBa· 
eT, "'TO npHBflC"lCHHe 06IUHX TpefioBaHBH B30TOfiH"lCCJCOH HHBa
paaHTHOCTB B CO"'CTaHHB C 4lH3BlfCCKBMH KRttCCTBCHHWMH co· 

o6paJKeHHliMH o xapaxTepe H3y"laeMLIX npoueccoB /HanH"lHe 
nH)I.BPYJOIUHX qacTHU, a)l.pOHHLIX xnacTepoB ana accouaauaii/ 
fi03BOflliCT nony"lHTb pll)l. BaJKHLIX COOTHOlliCHHH MCJK)I.y aw
nnHTy,a;aMH H CeliCHBJI.MB MHO>KCCTBCHllhiX npOUCCCOB. 

ABTOpLI BLipaJKaJOT rny6oxy10 6naro)l.apuoCTb A.H. Tas
xenH)l.3e H B.A.MaTBeesy 3a nocTOliHHoe BHHMaHHe x pafio
Te a uenuLle cosen.1, a TaxJKe A.B.rosopJ<osy, C.ll.Kyne
mosy, B.K.MHTpJOmxauy, P.M.Map-KaCHMOBY, M.B.Ca
senbeBy H JI.A.CnenqeHJ<O 3a HHTepecnLle oficylK)I.eHHll. 

IIPHJIO)I(EHHE 
K - Me3oH- HYI<AOHHbte peai<IIUU 

1/ rpynna peaxuaii: 

k+p ~ k+pN" 

k+ n ...., k + n N rr , k 0 pN" 

k0 p ~ k0 pN" 

k0 n -} k0 nNu 

flapaldeTpH3aUHll aMnflHTy)l.: 

A(k+p~ k+pN")=BJ 

A(k+n ~ k +nN") =; (B 1+B0 ) /fl. I/ 

A (k+n~k 0pN") = i (B 1-B
0

) 

" 



A (k0 p ~ k0 pNrr) ~ 1._ (Bl +Bo) 
2 

+ I ) A ( k0 p ~ k n N 77) = l ( B 1-B o 

A(k 0 n ~k 0 nNrr) =B 1 

CooTHoweHH.R.: 

A (k + p ~ k + p N rr) "' A ( k0n ·• k0 n N n ) 

a(k+n • k+nNrr) = a(k0 p~ k 0 pNrr) 

21 rpynna peaKL\HH: 

10 

k-p -• k-pNrr, k 0 nNrr 

k- n-·k- nN77 

k"p •k 0 pN77 

k 0 n -• k0 n N rr , k-pN rr 

ITapaMeTpH3aL(HJ! aMITITHTY.l\: 

A (k-p ~ k- p N 77) = 
2
1 ( B j + B0) 

A(k- p, k0 nN77)" ~ (B
1
' -B;,) 

A ( k- n • k- nN 77) =B) 

A(k' p • k'pNrr)=B) 

Mi:O n. i:CnNrr) = l.(B' • B') 
2 l () 

A ( k ' n . k- pN rr ). ~ ( B l - B ,; ) 

I 

H T.)l. 

/ll.ll I 

CooruoweHHJ!: 

u (k- n ~ k- n N rr) = a ( k 0 p ~ k 0 p N rr) 

A(k-n~ k-nNrr)-A(k-p-·k-pNrr)=A(k-p•kCnNrr) HT.JI. 

OrMeTHM, 'ITO crpyKrypuble ,PyHKL\HH B 1 , B o H B i , B 0 
B 06meM cnyqae He 6y,l\yT O)IHHaKOBbiMH IT .e. 3aMeHbl k+ ~ k -
H k0 ~lo uerrb3J! ocymecTBHTb 6e3 H3MeueHHJ! B 1n B0 1. 

HyKAoH- HYKAOHH&Ie peaK!IUU 

31 rpynna peaKL(HH: 

pp~ppNrr 

pn ~ pnNn, npNn 

nn-•nnNrr 

ITapaMeTpH3aUHJ! aMnrrHTY.l1: 

A(pp -• ppNrr )= D 1 

A(pn -•pnN77)= ..L (0 1 +0 0 ) 
2 

1n. 111 1 

A(pn -•npN77)=J.(o -0 ) 2 l () 
npol(ecc c nepe3apl!!IKOii 

A(nn--•nnN77) --0 1 

CooTHomeHHe Me>K.UY ceYeHHHMH: 

a (p p · ppNn) • a ( n n • n n N 77 ) 

a I r n . p II Nr. i ' a ( p n ' np N " I 
a( PP -· ppNn) ----------

4 

A(pp ·ppN;;I-A(pn ·p11NrrkA(pn ·npNrr) H T.Jl. 

II 



4/ rpynna peaKI\HH: 

pn "pnN" 

no" noN", ppNrr 

p p" PPN• , n n N" 

np"npN" 

llapaMeTpH3aUHll aMUnHTy)1: 

A(pii•pr1Nrr)= D' 
I 

A(nii -· nnNrr)= _!. (D I +D(,) 
2 

A(nn" ppNrr l =-l_(D (-D 0l 
2 

A(pp-•ppNrr) = 1 (D; + D~) 

A (pp • nnN") = l..(D
1
' -D

0
') 

2 

A(np" npNrr )=D' 
I 

CooTHoweHHll: 

a (p n • p n N ") = (T ( n p" n PN") 

A(pn ·pnNrr )-A(nn 4 niiN ") =A(nn "PPNrr) 

;n. rv I 

H T.)1. 

0TMCTHM, '<TO <I>YHKUHH D l , DO MO>KHO nony'IHTb H3 D I 
H D0 C UOMOWb!O nepeKpeCTHOH CHMMCTpHH. 
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