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~xperimental studies of K0-decays and the search for t he CP-v1ola t1 on jn other 

processes do n ot yet lead to the understanding of the CP- violating mechani sm . 

Furthermore , some recent exper imental data 3 • 4 force u s to a new discussion of the 

mechanism which disagreed with earlier measurement s of the parameters I 'loti a nd ;~- x 

We consider here t he class of su ch model s in whi ch the "direct " CP- odd transitions 

are small as compared to the transitions Ka.--. K~ ""* 2r induced by the CP-violation 

in the mass matrix . These models called in what fo.llows "minimal " ones are characteri-

zed by the condition 1£,1« I f. ( , By use of the well known ph enomenol ogical analysis 

based on CPT one may then infer tha t in the minimal models the CP- violating parameters 

should satisfy the equations 

tf.- - ~'f •• ::f'0 ~o.rc~(2~:)=(~2. HI. 3/ j Ret:.<>< l'/,. -l c.eloof£= ( l.'ti;~O. IO) l 0-3j 3
/
1 

The experimental result Rt C. =( 1, 16 :!: 0 ,18) ,10- J obtained from asymmetry in the decays 

K., ~rrf o~ and from t;.Q o:.t) S rule se e for this 4 ) , is in reasonable agreement 

with these predictions, The recent measurement of f,. - also does not contradict them; 

~· - = c 46 :!: 15) ~ '/>. - = c 51 :!: 11) 

may obtain
3 i?MI"" C o. 7: ~ : ~) . 10- J . 

4 By use of the Wu Yang triangle we t hen 

This rather poor accuracy prevent s one from 

a ny serious conclusions and the direct measurements of this important quantity gave 

rather controversial r esults in the range ( 074) ,10- J . Bearing i n mind this rather 

obscure s i tuat ion we wa nt to stress s trongly that the large value l~~'>j=z (J . 6 :!:0 , 6) ,10-J 

contradicting the minimal models and strongly s ugges ted in 5 , clearly disagrees with 17~1 

calculated froin the Wu- Yang triangle . 

The most popular minimal model is the superweak model of Wolfenstei n in which t he 

minimality condition /£.a/~ / C../ is produced by the lA~ I =2 se l ection rule. Different 

models were suggested with I t 2 j ~ lt.o j condition f oll owing the j 6 7j == 1/2 rule , We di scu ss 

here the new class of minimal models in v1hi ch this condition is provided by the parity 

selection r ul e . Consider CP- odd parity conserving "min i - weak " (MWP) xx or electro

macnetical ly weak ( EWP) interac tions ( CP- conservat ion or n onconservat i on denoted by 

P orA") . P- viola ting direct tra n sitions K2-, 21T may then g o only through the combined 

acUon of EWP ( l;tWP) and w;t s o th at I ££1 I I £.1 < c;. 111~ - iO_, + j o-• 
- w ' 

x) See e . g . 1 • 2 where the extended list of references a nd the review of the 

experimental data may be f ouncl . 'l'he notations of the review 1 are adopt ed here , 

xx)Hypothetical mini- weak interactions are supposed to be 102- 103 times weaker than 

the usu.:\.1 weak inter'lct:ions . 



o·s 
where r;.,::: t...~ , m is some characteristic mass of the K ~ 211" decay. 

"'r ~ 
The opinion is widely accepted ( see e.g. ~) that in minimal models all effects 

of CP-nonoonservation must be small and give only small ( 10-2 710-J) corrections 

to CP- conserving amplitudes. This opinion is absolutely groundless . For example, 

a mini-weak interaction with a strong energy dependence may give quite large CP-vio-

lating terms in amplitudes of some process, 0-value being large enough. A model of this 

kind was considered by us previously 6 • Furthermore, an essentially arbitrary EWP-inte 

raction may create significant CP-odd effects in weak radiative decays. 

Let us consider now the mos• important predictions of such interactions x) . 

K l!WP •., /!. • ~e-
1) There must exist the decay forbidden by CP-invariance: ~--. 1f a --. 71 e 

with partial width "'lo-.6 

2) In the decays K~, ->r2'1 must exist the interference, which is forbidden 

by CP-conservation, photons being unpolarized. The observation of this interference 

is not a difficult task if r(K$~2r)~r(K,:~2t)but we do not know any serious arguments 

suggesting such inequality. It is quite possible that r(Ki~.2t) ~ f(K~ ~u) 

and in this case the interference effect is observable only near the K0-meson genera ti 

point, the minimal distance growing with the energy of K0
• One may eventually obse r ve 

that the P-conservation in the CP-violat ing transition t\ '...,2( may be tested by the 

measurement of the correlation between the (e•e·) planes in the decay 1\~ ~2t~~+ej( 

J) E and EWf mechanisms predict the quite large CP-forbidden interference in 

Kl. ~ --"ritlT- '( decays 2• For the EIVP this effect should be smal.l. In fact the 
' j(Vi~ t _E +rr-v bremsstrahlung amplitude 1 ~ lT IT ~ 7f ,. t is P-odd and the CP-odd direct 

emission process K.1E~1t1·t conserves P. Thus, only the direct emission amplitudes 

may interf~re. For the same re&son the charge asymmetry paJla!Deters in K 1 ~ TcJ: Tf 0 't 
appear to be 11111all. ( In E. and Vfi!J" mechanism they might be of the order 10-J~. See 

e • g. 6 ) • 

4>) In K->31r( decays quite large effects of CP-violation must be observable 

As a matter of fact K..., 31" decay is P-conserving and so the bremsstrahlung amplitude: 
VIP ~ K ~ ~jr ~ 3rr l( may interfere with the CP-odd direct emission amplitudes. Thus, 

for example, the JBrtial widths r(K~2r~l~,f(K;zt;•t) must be quite different, the photon 

energies being such that the bremsstrahlung and the direct emission amplitudes are 

x) We consider here only the large effects cL the CP-violation and so may put K "'J( K ~ 
~ 1'11 4. 



comparable. In the decay K~-t3u•t only .T,CP and P,Gi'" interactions may contribute and 

so the observation of the term P(ix it) in the momentum dependence of its probaM.lity 

would be the direct proof of the CP-violation. This effect for EWp interaction may be 

of the order 1Q7J~ but its observation is an extremely difficult task, for 

r ( K, -t 3JT 0 t) ~ 1 o-l r~. 
5) The important prediction of EWP mechanisms is the smallness of the electric 

dipole momente. For the neutron e.g. 
1 <r~ .... 3 e - 0 ·10-'te·cm a. ~ ~., '''p -<-

6) In conclusion, we should like to point out that the EWP- coupling constant ( ~ G,.,e) 
may be estimated if we know ~~~-1 . If in the mass matrix we take into account only 

ff CP 
the transition K2 ~ 7r"r- K;t. then, making a cut-off in the corresponding 

Feynman integral on the virtual momenta -mr we find the vertex 

thus estimating Kl. 7 rr•e+e- • An EWP- model with the photon coupled to the 

strange conserved vector current may also be constructed. In such a model all the 

CP-violation parameters may be calculated without any ambiguites . 

We s'ould also like to stress that the previously discussed EVI¥' model with 

• coupling constant -IT.,e predicts too large widths of the K-meson and baryon radiative 

decays and so it is in poor agreement with experimental facts. In contrast with this the 

EWP- model discussed here is in good agreement with all the firmly established 

experimental data and predicts quite large CP-violation effects in the decays 

KL -71T•e+e-, K<,i -?2t , K ~ 3rr /( 

ses which we did not consider here. 

and 1n s ome other weak radiative prooes-
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