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Abstract 

Here 3 remarks are d iscussed o n the electr omagnetic interac -
o . 0 

tlon of K L ,s -mesons, The first two remarks refer t o K L -meson 

r egeneration on e l ectrons 
1

b). 

The contribution of regeneration on e l ectrons can be obser­

ved when the value and the sign of the lepton asymmetry in K 0 

fs 
decays a fter the regenerator a r e observed. I f the CPT- invaria n ce 

and the rule /'-,. Q "' /'-,. S are valid for l ept on asymmetry a fte r the re­

gener a t o r we have (1) a nd ( 2) . 

The gener a l expression for the K 
0 

- meson e l ectr omagnetic 

current and for the amplitude of K0 - meson elec tromn g netic interac­

t ion with e l ectrons (3) is not changed w ith the account of CP-in­

variance violation as well as the prope rty ( 4) . It is known 
1

b) tha t due 

t o ( 4) the e lectromagnetic interacti on causes K ~ ... K ~ trans i tions 

but d oes not ma ke any contribution (in e 
2 

- a pprox i mation) t o the 

(K 1 °) ... ( K 0 
) tra nsitions . (Here K 0 are understood as eigen-

,2 1,2 1,2 

states of the CP-pa rity) . I n v iola ting the 

comes physica l states i nst e '>.d of 1(0 
1 .~ 

CP-inva ria n ce K~ L be-

• Then we have not only 

K ~ 
8

-> K
8
° L trans ition but a lso K 0 

... K 0 

, , !:JS L,S 
transitions whose 

a mplitude (in e 2 - a pproximation) is 1 0 o f the non-diagonal tra nsi-

tion a mplitude. For d e ta iled formula e see ( 6) in a general cas e, (7) 

and ( 6 ') vvhen CPT-invaria nce is valid, a nd (8) and (7 ') w h en 

T -invaria nce i s valid . 

After a ll, it i s interesting to note tha t this kind of (small) effect 

is a b s ent in the amplitude o f rea ction ( 9). In this case we s till have 
0 . 0 4) 0 0 0 0 

only K L , Ks p a irs a nd we h ave no K L , KL o r K
8

K
8 

states . 

II 

...._ as-

/ la/ /16/ 
B 1958- 59 rr r.<PeltH6epr H .H.3ellb.llOBH'I 

0 0 
K 2 -> K 1 pereHepauHIO Ha sneKTp oHax . B nocne.aHee Bp 

T e pee K B03MO)!{ H0C TH H86lliO.lle HHSI p83llH'IHbiX scpcpeKTOB , 

0 /2 
sneKTpoMarHH THbiM B38HM o.aei!:cTBHeM K L,s - Me3oHoB 

3.ae Cb 06Cy)!{.ll810TCSI TpH 38Me'I8HHSI , O.llHO H3 KOT( 

BHHM8HHe H8 B03M0)K H0CTb H86lliO.lleHHSI scpcpeKTOB 3lleKTp 

r eHep8U3H npH H3y'leHHH 8CHMMeTpHH B llellTOHHOM pacna 

HepaTopa, 8 .llB8 .llpyrHX OTHOCSITC SI K (MBllOMy) BllHSIHH~ 
0 0 

HHB8pH8HTHOCTH B cynepll03HUHH K L H K S H8 3118 

0 
pereHep8UHIO I( L,S -Me30HOB H Ha npouecc o6p830B 

Me30HOB B 3lleKTpoH-D03HTpOHHbiX COy .aapeHHSIX, 

}, 0TMe T HM npe)!{.lle BC ero , 'ITO BellH'IHHa H 3H8K J. 

MeTpHH B 
0 

K fa - pacna.aax nocne pereHepaTopa Mory 

TellbHb! K BKllB.lly pereHep8UHH 
0 

K L -Me3oHoB Ha aneKT 

npH c npaBe.llllHBOCTH CPT-HHB8pH8HTHOCTH H npaBH 

.llllH nenToHHoi!: acHMMeTpHH nocne p e reHepaTopa HMeeM 

x) 
ABTOp 6naro.aapeH c.c.repwTei!:Hy, J.1.lO.K o638 

6owHuy , 3.0.0KOHOBy, n.E.OKyHIO, M.J.1.no.aropeuKoHy, 

B .A. WerenbCKOMy 38 none3Hbie o6cy)K.aeHH H pa3llH'IHbiX 

KH s n e KTpoM a rHHTHoi!: p e r e HepauHH K 0 -Me3oHoB. 
L,S 
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/1a/ /16/ 
B 1958-59 rr r.c.Peltu6epr H H.3enb.O.OBH'i paccMOTpenH 

pereuepauu10 ua aneKTpouax. B nocne.o.uee apeMR B03poc uu·-

Tepee K B03MO)!{H0CTH Ha6nJOJJ.eHH51 pa3nH'iHb!X 3QJQJeKTOB, CB513aHHblX C 
o /2,3/ x) 

aneKTpoMarHHTHbiM B3aHMo.o.eltcTaHeM K L,S -Me30HOB • 

3.o.e Cb o6Cy)!{JJ.a!OTC51 TpH 3aMeqaHH51, OJJ.HO H3 KOTOpbiX o6pawaeT 

BHHMaHHe Ha B03MO)!{HOCTb ua6nJOJJ.eHH51 3QJQJeKTOB 3lleKTpOMaf'HHTHOlt pe-

reuepauau npu H3y'ieHHH acHMMeTpHH a nenToHHOM pacna.o.e nocne pere­

uepaTopa, a .o.aa .o.pyrux OTHOCRTCR K ( ManoMy) BnHRHHIO uapyweHHR CP-

uuaapuaHTHOCTH B cynepno3HUHH K ~ H K ~ ua aneKTpoMarHHTHyJO 

K 
0 0 - 0 

pereuepauu10 L,s -Me3 0HOB H ua npouecc o6pa3oBaHH51 nap K - K 

Me30HOB B 3lleKTpOH-II03HTpOHHhlX coy.o.apeHHRX, 

1. 0TMeTHM npe)!{.[le acero, 'iTO Bel!H'iHHa H 3HaK neiiTOHHOlt aCHM-

K o 
fa 

- pacna.o.ax nocne pereuepaTopa MoryT ObiTb qyacTaH-

TenbHbi K BKna.o.y pereuepauuu K ~ -Me30HOB ua gneKTpouax . 

npu cnpaae.o.nHBOCTH CPT-HHBapHaHTHOCTH H npaauna !lQ ""ll s 
/5/ 

.o.nR nenTOHHOlt acHMMeTpHH nocne pereuepaTopa HMeeM (eM. ) : 

x) 
ABTOp 6naro.o.apeH c.c.repwTeltuy, J..1.10.Ko63apeay, B.n. ni0-

6ouiHuy. 3.0.0KOHOBY' n.B.OKyHIO, M .J..1.no.o.ropeuKoHy. K .Py66ua, 
B.A.WerenbCKOMY 3a none3Hbie o6cy)KJJ.eHH51 pa3nH'iHbiX aorrpocoa QJH3H-
KH ane KTpOMarHHTHOlt pereHepaUHH K O -Me30HOB, L,S 
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+ 

e 

rAe 

a ~ 

N + -N­

N+ + N 
=<KL IKs> 

I 
- 2< 1 L + 1s > r 

2 1 P 1 e cos x 

+ 

- 1 r - [' r - ..!... ( [' + [' )r 
L 2 s I ~I 2 LS + I p ~ e + 2 < K K > 1 p e cos )( 

L S 

•¢ p ~ 
P= I P I e = R ( 1 - e 

- l(M - M ) f 
L S ..; ) 

( 1 ) 

-aMIIITH-TyAa pereHep8UHH H8 MHWeHH KOHeqHOlt TOITWHHbl L =(1-v2 
-~ 

) X 

xvf • a 
)( =(mL-m 8 lr-¢p• 

,Onsr TOHKOlt MHWeHH ¢ = Arg ( f - f p 

TyAa gneKTpoMarHHTHOlt pereHepauHH (a 
e2 

H BaHAy TOrO, 'ITO 8MIInH­

-npH6ITH)!(eHHH) AeltcT-

BHTenbH8 

rAe 

a 

a':<KLIK s> + 

+ 2e 
- ..:...r r 

2 s I I p I co s x 
A A 

pA=IPA ie H/>A 

+ Rep cos ( m - m ) r l , 
e L S 

- aMlliTHTYA8 S!AepHOlt pereHepauHH, 

Pe - TO ~e Ansr pereHepauHH Ha 3neKTpoHax. 

(2) 

2, 06wee Bblp8)!(eHHe AITS! 8MITITHTyAbl 3ITeKTp OM8rHHTHOrO B38HMO-

AeltCTaHS! K0 
-Me3oHoa c gneKTpo H aMH 

T = F ( q 
2 

l (p + p ' ) ;;- (k 'l y u ( k) '! ~ ( p + p 'l u (k ') y u (k l , 
q2 ll ll 6 ll ll (3) 

rAe p, p -4 -HMllyiTbCbl Ko -Me30H8 -AO H mcne CTOITKHOaeHHS!, 

k, k ' - TO )!(e AIT5! 3 ITeKTpOHOa; q 
2 = ( p - p ' ) 

2 = ( k '- k ) 
2 

; 

F (q 2 l = _L A q 2 
6 

cpopMcpaKTOp K 
0 

-MeaoHa, 

4 

J 
il 

,, ,, 

He HaMeHneTcsr, ecnH y'leCTb HapyweHHe CP-HHaapHaHTHOCTH, 

crrpaaeAnHaocTH CP-HHaapHaHTHOCTH
1 

<K 0 ITI K0 >=-<K 0 I TI K0 >=K. 

B cHny ( 4) 3neKTpoMarHHTHoe aaaHMOAeltcTaHe, KaK H3I 

rrpHBO!UIT K HeAHaroHanbHbiM nepexoAaM I K ~ > -+ I K
0
1 > 

C06CTBeHHbie COCTOS!HHS! CP-qeTHOCTH) H He A8eT BKIT8A8 B J 

Hbie nepexoAbi I K ~ 2 > -+ I K ~ 
2 

> . HapyweHHe CP-HH 

TH MeH5!eT 3 T O aaKn~qeHHe Ansr ' COC T 05! HHlt I K ~ > H I K ~ > 

I K L > = p I K > - ,q I K > I p 1
2 + I q 12 

= 1 

I K8 >=riK>+siK> I r I~ + Is 1
2 

... 1. 

H e TpyAHO BHAeTb, 'ITO HapyweHHe CP-HHBapHaHTHOCTH 

K ToMy, 'ITO Kpo Me I K~. i> -+ I K~. L> rrepexoAoa, HHTeHcHaHo< 

p biX He MeHsreTcsr, B03HHK8IOT w AHar o HanbHbiew rrepexoAhi I K~, 
8MITITHTYA8 KOTOpblX (a e 2 

-npH6ITH)!(eHHH) COCTaansreT 10-

TYAbl OCHOBHOro HeAH8rOH8ITbHOrO rrepeXOA8, ,Oe ltcTaHTenbHO, 

(4) HMeeM; 

< K8 I T I KL > = (pr *+s*q l K 

< KL I T I K 8 > = ( p * r + s q* ) K 
2 2 

<K ITIK >= <IPI - lql lK L L 

< K I T I K > = ( I r 1
2 

- Is ~~ l K s s 

npH crrpaaeAnHaOCTH CPT-HHaapH8HTHOCTH r = p ( Aeltcn 

qHcno), s = q If 

< K Ll T I K s > = < K s I T I K L > = K 

< K Ll T I K L > = < K s I T I K s > ~ < K L I K s > K • 
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He H3Me HSJeTC SJ, ecnH yqecTb HapyweHHe CP-HHBapHBHTHOCTH. KaK H npH 

cnpaae .anHBOCTH CP-HHaapHaHTHOCTH 
1 

(4) 

B cHny (4) aneKTpoMarHHTHoe B38HMo.aeAcTBHe, KBK H3BecTHo, 

I o I o I o npHB OllRT K He.aHaroHanbHbiM nepexo.aaM K 2 > ... K 1 > ( K1 , 2 > -

C06CTBeHHb!e COCTOHHHH CP-qeTHOCTH) H He ,ll8eT BKH8 .ll8 B .llH8rOH8nb-

H b Je n e p e xo.ahr I K ~. 2 > ... I K ~. 2 > . Hapywe HHe CP-HHBa p H 8HTHoc-

TH M e HHe T a T o 3 8KniO'leHHe .anH c o c T o HHHA I K ~ > H I K ~ > 

I K L > = p I K > - ,q I K > I p 1
2 + I q 12 = I 

I K8 >= riK>+sl K> I r l!l + Is 1
2 

"'I • (5) 

H e T py.aH o BH.lleTb, 'iTO H a pyw e HH e CP-HHBapHaHTHOCTH npHBO.llHT 

K T OMy, 'iTO Kpo M e I K~ i> ... I K ~ L> n e p e xo.aoa, HHTe HCHBHOCTb KOTo-

p hrx H e M e HSJ e TCSJ, B03HHK8IOT w .aHaro HanbHbrew nepexO.llhi I K~.S> ... 1 KL~s> , 
2 -3 

8MTIHHTy.lla K OT OphlX (B e -npH 6nH~eHHH) COC T 8 B n SJ e T 10 O T 8MTIHH-

TY.llbl OC H OBH Or O He,llH8rOH8HbH OrO n e p e x o.aa. Jle A C TBHTe HbH 0 1 H 3 (5 ) H 

(4) H MeeM : 

< Ks I T I K L> = ( p r * + s * q ) K ( 6) 

< KL IT I K s> = ( p * r + s q* l K 

< K Ll T I K L > = <I P 1
2 

- I ql
2

l K 

< K I T I K > = ( I r 12 - Is I ~ l K s s 

npH cnpase .anHBOCTH CPT-HHB8pH8HTHOCTH r = p ( .ae ACTBHTenbHOe 

'lHCno), s = q H 

< K Ll T I K s > = < K s I T I K L > = K 
(7) 

< K Ll T I K L > = < K s I T I K s > = < K L I K s > K • 
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Vf3 (7) BH.llHO, 'iT O 

<KLITIKL> 

< K Ll T I K8 > 
=< K I K 

L S 

.. 
> "" 4. 

-8 
10 

npH cnpaa e.anHBOC T H T - HHa apHaHTHOCTH s p 

Hoe '!Hcno), r "' q H 

< K Ll T I K s > = < K s I T I K L > "" p ( q + q * ) K 

<K ITIK > =-<K ITIK >=( p 2 ~lql 2 l K 
L L S S 

B 3TOM cnyqae 

<KLITIKL> 

<K ITI K > L S 

2 2 
P -I q I 
p(q+q* 

ecnH HcnonbaoaaTb napaMeTpHaauH~ 

-8 
~ 4. 10 • 

( rr , " -21a 
p = cos -- - " ) , q = sin ( - - A ) e 

4 4 

C Manb!MH ( :;:: 10-3) A H a TaK KaK 

2 I 
1

2 • .. -8 P - q = s1n 2 A = 4 • 10 

p ( q + q * ) = cos 2 A cos 2 a = I + 0 ( 10 -
6 

) • 

(6' ) 

( .aeACTB HTen b-

( 8) 

(7') 

0TMeTHM, 'iTO B COOTHOWeHHH Mem.ay aMITnHTy.QaMH .QHaroHanb-

HbiX ne pexo.aoa 

<K L I T I K L > "' : < K s I T I K s > 

aepxHHA ( HHmHHA) aHaK HMeeT MeCTO npH cnpaae.anHBOCTII CPT- ( T ) 

HHBapHaHTHOC T H. 

B aMnnHTy.ay .aHaroHanbHbiX nepexo.aoa, KoHe'!Ho, .aacT BKna.a H 

.aayxcpOTOHHbiA 06MeH, KOTOpbllt 3.QeCb He Y'liiTbiBaeTC51, 

3. B aaKn~qeHHe OTMeTHM, 'ITO paccMoTpeHHbie Bbiwe 3cpcpeKTbi 

HapyweHIHI CP-HHaapHaHTHOCTH B cyrrepnoaHUHH ( 5) (c TO'lHOCTb~ .ao 

o6wero MHomHTenH ) He MeHH~T aaKn~qeHHlt CP-HHBapHaHTHOCTH .anH 

6 

npo u ecca o 6 paaoaaHH51 nap K 0
- K c Me30HOB B 3neKTp01 

coy.aape HHHX 
+ Ko + K o e + e .. 

TaK KaK CBOACTBa orrepaTopa K 0 
-Me3 0HHoro TOKa 0 ' 

CP-rrpeo6 paaoaaHH51 He MeHH~TCH Ha-aa HapyweHKH CP-KHBt 

( 3n9 KTpOMarHHTHbiA TOK 6 eccnHHOBOA '!aCTHUbl), aaMeqaHHe 

141 
l aT TO 0 TOM, 'ITO B rrpouecce ( 9) BOnHOBa51 cpyHKUH51 KOI 

HH51 HM99 T BH.ll 

I K > I K > -IK 
0 0 0 

> I K > ... I K 2 > I I K I > -1 K I >I K ~ 

OCTaeTC51 B CHne. MomHO 6binO 6bl OmK.QaTb, 'iTO 3cpcpeKTbl 

CP-HHBa pH a HTHOCTH a (5) npHae.ayT K aoaHHKHoaeHH~ a rrpo 

uap11.ay c -K 0 K 0 L S , TaKme H 

(5) H9Tpy.OHO rrony'lHTb, 'iTO 

Ko K o 
L L 

KoKo 
s s nap 

-I 
I K > I K > -I K > I K > .. ( p s + q r ) [ I K L> I ~ 8 >- I K 8 > I . 

7 



npouecca o6paaoaaHHH nap Me30HOB B 3JleKTpoH-n03HTpOHHblX 

coy aapeHHHX 

e 
+ +e ... (9) 

TaK K8K CBOli:CTB8 onepaTopa K 0 
-Me30HHOro TOK8 OTHOCHTeJlbHO 

CP-npeo6paaoaaHHH He MeHHIOTCH Ha-aa HapyweHHH CP-HHaapHaHTHOCTH 

( sneKTpoMarHHTHblll: TOK 6eccnHHoaoll: qacTHUbl), aaMeqaHHe Ka61166o H 

/4/ r 8TTO 0 TOM 1 'ITO B npouecce ( 9) BOJ1HOB8H <}lyHKUHSI KOHeqHoro COCTOSI-

HHSI HMeeT BHLl 

- 0 0 0 0 I K > I K > -I K . > I K > .. I K 2 > I I K I > -1 K 1 >I K2 > . 

OCTSeTCSI B CHJle, M Q)KHO 6biJ10 6bl 0)f(HL18Tb 1 'ITO s<}l<}leKTbl HapyweHHSI 

CP-HHBapHaHTHOCTH B (5) npHaeayT K aoaHHKHoBeHHIO B npouecce , (9), 

H8pRL1Y C -K LO K ~ , T8K)f(e H K0
L K ~ K8° K8° nap, 0LIH8KO H3 

(5) HeTpyLIHO fiOJ1y'IHTb 1 'ITO 

-1 
I K > I K > - I K > I K > .., ( p s + q r ) ( I K L > I !(; 8 > - I K 8 > I ,K L > ] . 

7 
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