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Conmbuuon of thc Wcak lnteractxon to the Osc11|atxons of K° Mesons
’ and CP Vlolauon - o
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In thls work wc dcal thh oscnl]auons of neutral kaons appeanng after thc v1olanon of ﬂavour
numbcrs by a mcchamsm outside the weak mteractlon (W Z0 boson cxchangcs) — by the Kobayashl —-1
Maskawa matnces ]t 1s shown lhat the vacuum oscnllauon K0 «— l(Q will procecd without supprcsslon
wuh a mlxmg anglc equal to 1r/4, whllc Ko (—) Ko w:ll procced wnh strong supbrf.ssxon and in 1hxs

scasc the mixing " (i.e., ‘the real Ko — KO transmon) angle is dctcrmmed by lhe anglc 0= 000l6

(thcse oscillations are the rcsul! of CP .violation and overlapplng of ‘the mass dlstnbuhons of lhese
mesons) The anglc 3 of the CP violation measured cxpenmcmally is 5 0.00327 ( o= 20).

- The mixing parameler of Ko mesons may not comcnde wuh 1hc paramctcr of CP v;olatwn and so
“one musl bc carcful]y : =
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Since K? and K .mesons consist of fermions (s, ‘s, d, d),,whicH\Au

ow1ng to the left nature of the weak 1nteractlon cannot acqulre
“mass- through this interaction [3], the1r masses do not vary ‘As"a’
'result we arrJ.ve ‘at’ the conc1u51on that ‘the" mixxng angle for K

7

j‘Rf equals n/4 [3]
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thls case. But taklng 1nto account that weak 1nteract10ns v1olate

the b flavour numbers by - means 'ofv 'the~
matrlces whlch lead to the o;c1llatlons of K —mesons cons1dered
‘ above. 'g;‘ ™ S : z e .
4-&‘§pw 3,‘PoSSIb1e types*ofcx oscillations

‘! If a partlcle with
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If a part1cle of mass. m
be mod1f1ed '
,we;

But the
“Brelt-— W1gner formula [5]
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w1ll assume that the formula (6) is® not changed 1n th1skn.'
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. mass :dis tr1butlons for | K g Ko

mesons,r o,'are also equal
mesons,

tran51t10ns proceed w1thout suppress1on.

b) If the masses and w1dths of the K mesons:
the nass’ dlstrlbutlons do not fully
suppresslon ( when the

tlons, proceed w1th

K transltlons are totally suppressed e Let us

osc1llat10ns.‘ ;
') If the masses of K ; K mesons are equal and the w1dths of these'
y we obta1n fully overlapplng"
and therefore” k

\7,\-. | s
were not. equal‘and“

mass d1fference 1s"
-suff1c1ently large the mass d1str1butlons do not overlap then real

K e— K9~¥

overlap,then real K transl—,f‘

cons1der case b)

7appears a mass dlfference,
,;take
Losc1llatlon of the K
,transltlon
»f‘thlssquestlon in: ref.
”:Qpartlcles pass through vacuum, real tran51tlon of partlcles of one
ffsort of a certaln mass ‘m,
‘b,n ‘may take place when pernltted by the uncertalnty relat:.ons,
‘fthe w1dths ‘of:, ‘these’ part1cleok
fd1fference.
'.;ﬁtlme to become a: real partlcler

i(totally overlap)
'“~7mesons_
3 #dlfference 1s very small
?K and K 1s strongly suppressed ..

?fmodes of K2 cannot ex1st)

.Th1s angle

" observed experlmentally (61, 8 0. 00327.,;,:;“ ; T
‘ For the ‘existence of K" e—+ K" tran51t10ns ‘an interactlon
CP-'glnvarlance: B

v1olat1ng,
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" When transltlon 1s performed to the Rf and Rf mesons, “there -

“and, ~in thls case, 1t is’ necessary to e

into'~ account the dlnfluence of thls‘ dlfference 'on the

*and K mesons ‘The processes of K — K

i take place when CP parlty 1s violated. We con51dered
[5] Thereln 1t was shown, that when the
1nto partlcles of another\uort of’ mass
1f o
permlts overlapplng their mass

Th1s is p0551b1e ow1ng to the second partlcle hav1ng
ThlS means that

1n the case of fjm

K ,meson ‘osc1llatlon wlll occur w1thout any suppresslon (thel3f

masses of the K and K mesons arefldentlcar and thelr
At the same “time, ”@nf the ‘case of K
of thelr w1dths to‘ the1r ,mass_

;the osc1llatlon between

the ’overlapplng due,

,and therefore

let us. return to the 1ssue of the m1x1ng angle;for K

R Now,

;and K whlch,’is .related toﬁithe' overlapplng of theg.mass
: d1str1butlons ~ that w1ll be‘ manlfested ‘as real K ‘ ,,K
iitransltlons (1n the case of K° e—a K v1rtua1 transltlons decayf

In the 51mplest case thls m1x1ng angle
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*'mesons (see eq
o .
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are due to

osc111atlons

: ;four-vertex d1agrams (or\Cablbbo—Kobayashl-Maskaw fmatrlces), ut
'Y\véreal K° «—a K° transitions are cau ed by the mass dlstrlbutions of
Lthese mesons overlapplng.,' '
“We want ‘to; stress that K Ley K° tran51tlons,‘

:K° e—aﬂ”K° tran51t10ns,: may be suppressed in, the overlapping

Iﬂmechanlsm ~of the mass dlstrlbutlons of K°
ﬂjoverlapplng 1F too small) In,thl case the’,

f;K° K mesonf may not c01n51de

;'and ;one must be careful.
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