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1, KaK noKa3am1 EuneHhKHH H PbIHAHH/l /, nptt coxpaHeHHH 'leTHOCTH 

nonHOe Ce'leHHe mo6oro npouecca CTOnKHOB~HHR ABYX 'laCTHU co CUHH8MH 

1 /2 MOll<HO npeACTaBHTh B BH)le 

( 1 ) 

I'Ae 

ao = J. (a + 2a + a ) . 
4 5 t .+ 1 t,O 

=.l(a -a ) . 1 ). a a -(a -a 
1 .t t,O 5 2 2 t,+1 t,O 

(2) 

3AeCh i\ H p ~ - BeKTOpbl nonRpH3aUHH CTanKHB8IOIUHXCR 'laCTHU, t 
eAHHH'IHb!H BeKTOp. B HanpaBneHHH OTHOCHTenhHOI'O HMnynhCa B c.u.u., a 

5 

H . a tm - nonHhle Ce'leHHR, COOTBeTCTBYIOIUHe CHHrneTHOMY H. TpttnneTHOMY 

COCTORHHRM AO CTOnKHOBeHHR, m - npoeKUHR nonHoro cnHHa Ha BeKTOp 

k➔ ( m . =0, + 1, -1 ) . 

ilnR peaKUHH 1 ;2 + 1 /2 ➔ 0 +O npu npOTHBOnonO)l{HbIX OTHOCHTenhHbIX 

'BHyTpeHHHX 'leTltOCTRX cpepMHOHOB H 0030HOB nepeXO)lbl H3 CHHrneTHbIX co

/1 2/ 
CTORHHH cpepMHOHOB a6conIOTHO sanpemeHbl ' • B 8TOM cnyqae a = 0. 

" 
H Ben_H'IHHbl a O ' a I ' H a 2 - B ( 1) CBR3aHbl COOTHOilleHHeM 

/3/ 
<t>opMyna (3) Obma npttBe.cteHa B pa6oTe B CBR3H C aHanH3QM aHHHI'HnR-

UHH p p ➔ e + e - a OAHOcpOTOHHOM npH6ntt)l{eHHH, 

nerKo BHAeTh, 'ITO K peaKUHRM yKasaHHoro Tuna OTHOCRTCH npouecch1 

aHHHrttnRUHH CHCTeMbl npOTOH-aHTHnpoTOH C o6pa30BaHHeM nap 0030H-aHTH0030H: 
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- K+K- - K 0 -K 0 
pp= 'pp ➔ ,pp ➔ 

+ 
1T 1T 

(4) 

TT onHbi8 ce•rnHIHI 3Tl!X npoueccoB l!MeIOT BIIA! 

1 -{3 ➔ ➔ ➔ ➔ 
a = a0 ( 1 + -

3
-(;i1 pJ + {3 ( Pt k) ( p2 k ) ) , 

(5) 

I'Jle napaMeTp /3 3aBl!CIIT OT 3Hepr1111 II OT KOHKPElTHOH peaKUIIII. HHTe-
-➔ 

peCHO OTMeTIITh, 'ITO B 'laCTHOM cny'lae, KOI'Jla non51p11aa_u1111 PI 

napannenhHbI 11n11 aHT11napannenhHb1, a yron 

0 = arc cos -
1-(0= 35°30 ') , napaMeTp {3 

yd 

➔ -➔ 

M0)KJ:lY P_t ( p 2 ) II k 

113 cpopMynbI (5) 

eT, II Mb! np11XOJ:lllM K yHIIBepcam,HOMY COOTHOIIIeHIIIO. 

1 ➔ -➔ 

a = a o(l + 3 ° I Pt II P 2 I ) • 

(o = :t_ l): 

11 i\ 
· paBeH 

BbIIIaJ:la-

(6) 

B"ce CKa3aHHOe BbIIIIe uen11~0M OTHOC!!'.TCH TaK)Ke K: aneKTpOMaI'HfiTHbIM 

npoueccaM 

+ - + -
e- e ,... K "K e+e-· ➔ 

o-o 
K K + - + -

C C ➔ 1T 1T (7) 

'B n1060M nopHJ:lK0 no noCTOHHHOH TOHKOH CTpyKTypbl a 

6bIM npoueccaM T11na .L + ..!. ➔ 0 + Cl ) • 
( 11 Boo6me K n10-

2 2 . . 

2. HaIIIe ocH0!3H_oe aaMe'lamre _aaKnIO'laeTCH B TOM, 'ITO JlnH npouec

coB (4) II (7) paBeHCTBO_T11na (3) OCTaeTCH B c11ne II np11 HecoxpaHeHIIII 

p -'leTHOCTII, ecn11 IIMeeT M0CTO_ CP,-11HBap11aHTHOCTh. nei1CTBl!TenhHO, 

s+t 
CP-'leTHOCTb Cl!CT0Mbl cpepMIIOH-aHTllcpepMIIOH paBHa (-1) ' I'Jl0 s -

.· + - o- 0 
nonHbti1 cn11H, B To BpeMH KaK CP-'leTHOCTh nap K K , K K , 11 + 11 - paB-

Ha +1. 
/4/ 

OTCIOJ:la cneJ:lyeT, 'ITO nprr coxpaHeH1111 CP-'leTH'ocTµ npoueccbt ( 4) n; 
'. 

(7 ). CBH3aHbl. TOnhKO C nepex_oJ:laMH H3 . TpHnlleT!lblX COCT051Hlli1 crrcTeM 

- + -,Pp , e e._ f1 onHbte Ce'leHHSI _3TIIX npouecCOB IIM0lOT. BIIJ:l: .. {. 
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iii .. , 
' .u 

11 
f 
I 

\1 
_i,_· .. ~1 

U=U 
0 

+a 
1 

<r r >+ a <r 
I 2 2 1 

i:><P
2
k)+a <P +P 

3 1 2 
, 1 >, (8) 

I'Jle ·a0 , a 1 11 a 2 onpetlem110TCH cornacHo (2) np11 a,.=0 c aaMe-

HOi1x) a ➔ ..!.(a 
. t,+1 2 t, +I+ a.t,-1 ). 

C nOMOIIIhlO HenocpeJ:lCTBeHHOH npoBepKII y6e)KJ:la0MC51 B TOM, 'ITO_ 

l!MeeT MeCTO paBeHCTBO (3). 

TaKHM o6paaoM,napaMeTp 

T/ 
3a 1 + az -ao 

(9) 
ao 

xapaKTep11ayeT CTeneHh HapyIIIeHIIH CP-11HBaprraHTHOCTII B npoueccax (4) 

II (7)xx). 

PaCCMOTpllM Teneph i3-HHIII'HnHUHIO pp 

COB npOTOHa II aHTllnpoTOHa. 

B np_eJ:lene HyneBbIX. IIMnynh:-

B 3TOM cny'l1;1e npoueCCbl ( 4) MOI'YT IIMeTb MeCTO TOnhKO np11 ycno-

BHII, 'ITO CHCTeMa p ji HaXOJ:lHTCH B 
3

S1 -C()CTOHHIIH. TTo3TOJl1Y Mb! JlOn)K-

Hbl nonO)KHTh B cpopMyne (8) a2 = a3 =0. Tor]la, C y'leTOM (3), Mb! np11-

XOJ:lllM K YHIIBepcanbHOi1 3aBl!CHMOCTH nonHbIX Ce'leHrri1 npoueccoB 

non51p11aau11i1 npOTOHa II aHTrrnpoTOHa ( nprr HyneBblX HMnynhcax): 

a = a 
0 

(1 + 31 p p ). 
I 2 

a ·= a 

(4) 

x) TT . • 
prr coxpaHeHrrll npocTpaHCTB0HHOII '10THOCTH t,+1 ·t,-1 

OT 

(10) 

xx) · . 
TT OMIIMO 3TOI'O np11 HapyIIIeHmr CP-IIHBaprraHTHOCTII B cpopMyne (7) 

noHBnHIOTCH JlBa JlOnonHrrTenbHbIX 'lneHa a 4 ( P 1 - P2 , C) 11 a 5 ( [ P 1 P2
] k ) , 

KOTOpbie COOTBeTCTBYIOT HHTepcpepeHUIIII aMnnrrTyJ:l nepeXOJ:lOB H3 CIIHrneT

HbIX II TprrnnPTHbIX cocTOHHrri1 c 11pbeKu11ei1 m = 0 • ITepBbii1 rra HIIX He11HBa

p11aHTeH ~THocrrTenhHO CPT-npeo6paaoBaH11H, BTopoi1 - CPT - rrHBap11aH

TeH (cp. 5 •61 ). 
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CneayeT noaqepKHyTb, qTo B paMKaX CP-HHB8pH8HTHOCTH ¢opMyna (9) 

cnpaaeanuaa KaK npu coxpaHeHHH, TaK H npn HecoxpaHeHHH npocTpaHCTBeH

Hoii qeTHOCTH. EcnH )Ke CP-qeTHOCTb He coxpaHSieTcsr, CHHM8eTCSI sanpeT 

- L.o K- 0 + K + - I Ha aHHHI'Hnsrumo pp ➔ n. , 1T 1T -, K H3 CHHI'neTHOI'O COCTOSIHHSI s. 0 1 

H B npeaene Hyneaoii 3HepI'Hll CTOnKHOBeHHSI 

rae 

1 + 77 ... ... 
a= a o (1 + -- P J p 2 ) , 

3 

. a 
77 onpeaensreTcsr cornacHo ( 9) ( npu a =O): 77 = - -~-

2 a 0 

( 11 ) 

BenuquHa 11 ' Boo5me I'OBOpsr, aomKHa 3aBHC0Tb OT KOHKpeTHOI'O 

npouecca Tuna (4). 

3. Iln¢¢epeHuuanbHhte ceqeHHSI npoueccoB (4) n (7) npn yrnax 

0 = 0 H 0 = 1T I oqeBHaH0 1 T8K)Ke HMeIOT CTpyKTypy ( 8) • 3necb I OaHaK0 1 

cneayeT yqecTb, qTo saKOH coxpaHeHHSI npoekunn yrnoaoro MOMeHTa sanpe-

maeT nepexoahI H3' TpunneTHbIX COCTOSIIIHH CHCTeMbl pp ( c + c -) C npoeK-

unsrMn Ha BeKTOp k paBHhIMH m = ± 1 • 0Tc10aa cneayeT, qTo 

~I 
d!:l o, rr 

- w· 
t,O (12) 

rae W t, o - BepOSITHOCTb TOI'O, qTO npOTOH ll aHTHTipOTOH ( aneKTpOH H 

TI03HTpOH) C nonsrpnsaUHSIMH pl H p 
2 

HaxoasrTCSI B TpunneTHOM COCTOSI-

Hnn c npoeKuneii m =O. 
/1/ 

neI'KO TIOKa3aTb· 1 qTO 

w 
t,O 

! l 1 + PI i\ -2 ( i\ k )( p2 ➔k-) 1. 
( 13) . 

TaKHM o5pa30M, ecnu coxpaHSieTCSI CP-qeTHOCTb, au¢¢epeHUHanbHble ceqe-

Hnsr npoueccoa (4) u (7) npn 0 = 0 H 0 =TT yHnBepcanbHO 38BHCSIT OT 

6 

. x) 
nonsrpnsauuii ¢epMHOHa H aHTn¢epMHOHa • 0TKnOHeHne OT 3TOH 3aBHCHMO-

CTH CBHaeTenbCTBOBano 6hl O HapymeHHH CP-HHBapHaHTHOCTH. 

A a Top· Bbipa)KaeT rny60Ky10 6naroaapHOCTb M,11. IT oaropeuKoMy H 

P .M. PhrnanHy sa o6cy)KaeHne n ueHHb1e saMeqaHusr, 
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