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The process of the short-lxved neutral K-meaon (KS) regenera-

" tion in, the interaction of 1ong-11ved neutrll K-meson, ‘KL) ‘with”
& yavs (
see

atomic electrons has been dzscussed earher by Zel'dovich

also /2/). The ampl:.t_ude of thm procees 15 expreseed diroc/tly

th.rou,gh the K(5 electrxé rad:.ua. At energies *'of EK 2 nK" the regene=

VYo

ration cross-section G ( KL + e-—Ks + e ) is. very, amal

However, it is essential that the magnitude of . 6’(1(]._l -+ o—-KS + e)

0

increases rapidly with increasing the KL energy in the 1qboratory

reference frame. Therefore at very highienergies (>k‘100 ‘Gev) iti""is

practically possible to determine expermentally the Ko eloctric
wolin
radius by study:mg the 1ncoherent KS regeneration on at.onuc elec-

trona.’/ The KL + e——KS + e react:.on ‘can ‘bé 1dent1fled exactl&

TR T

by coincident reg:.atrat:.on of relativmt:.c recoil electrona and

g

Acharged f—mesons from the KS-—;r o decay.

"It is lmovm that :m a Born approxmtlon the dxfferential crose
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eect:.on of the elect.ron elast:.c ecattering on epmless hadroné

. g Ay s
described” by ‘the formula ( see for example /4 /)
2 , L ‘
o = Lk o k(e S TP R S R
dG"/ at t F (t) [(paq- p., p°+ pe) - t(pa + »p.)zj 5;2 Co(1)
: : max ]
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In (1) p, and p “iare the 4-moment| of hadron before and after

sclttering', P, Lhnd b": are thoae fo;‘ glectron ( pa p.zw B,y ;Pe- =

2

2 omd),' s # g+ by 2 %ts-(p -p)z--(pa-p)

p

oL 2 e2 he is the fine structure constant, F(t) is the hadron .
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*/ Here we -don't-consider-the’ efféct of "the éohérent’("ilé. refrac="
tion) KIOJ;—— l‘(g ,Fegeneration »_éq electrons, (which is:pointed.out *'
by Zel'dovich /M, Experimentslly thie effect.was. being etudied -

A owy

by the authors of/3 /. L X TTIR S I L B I TPy
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electromegnetic formfactor, and

a( ¢ - 1) 2 u2 . v
tmax.= 4-5301110; = 2 2 Lo ’ k. - : (2)
mafne + Zn.l‘e]\ -

PaPe . E; Lo ‘ ' '
= is hadron Lorentz factor in the rest
m, m, a o o

where 3\-
frame of the electron,
For neutral K-mesons =~ - , AL

1 5

F:(t)=-.’F’(t)z';+ t . (3)
"0 T o LB R | ¢

where RK V<r 7 <r27 is the ‘mean- aquare radnm of the charge

dlstrlbutlon. When tnaxBK <=1, the other terms of the expans:.on of .

0

the K formfactor in the power of t can. be neglected at any pos-—

sible momentum transfer. '
To a f1rat approxlmationfin the electromagnetic constant . of
~:fcoup11ng ol , the amplltudes of the regeneration and scatter1ng of

neutral K-mesons on electrons are connected by the relation
, _ 0 cp( 30, 4 % »/
f(.KL *~°"Ks +Le)-f(x +e =K +a) -—f(”K+e-—K+e).

(4)
Subst:.tut:.ng (3) 1nto (1) and us:.ng (4) one obtains.

d G’~(Kg+€--l(gﬂ;)i. =—§E (&‘me TRK

-

1+ 2w, p/mg + (mg/m )t
s : “(5)

By xﬁe_glecting the terms of the order _1/3\2,_ and (m, /IK)2 the formu-

TP R

»/ One can.see that:'the equations (4) will also be correct’ tak1ng

_into .account - CP—parny nonconservation in: the neutral K-néson

./S/ Y

decays if CPT - inveriance exists) “ B "*4“-:‘ coasle
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2)2!1 -,._(,t/4m03~ Y(1+2m T/"x) at.
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4 6 (K)+ e~k + e) = — Zm B (1 - /T,,) aT, (6)
. 3 9 . ‘ X 3 i
where T = t/2m, is the kinet;i.c energy of recoil electrons,
e nax 1+21 T/"[ o . s

The angle between the directions of electron and primary. KL mo-

menta is connected with reco11 k1net1c energy by the relat:.on

. o ﬁn( T -T) : N R
Sinf = (—oB8X LI (8)
‘ pax(T - 2m) . : _

.

After 1ntegrat1ng the expross:l.on (6) over the epectrum of recoil .
electrons and after subaututmg the concrete values of By 'K'

and oL , one derives the quantnat:.ve fornula '

g = 5.10“"‘5 'FRK (i+182-8‘), g (9)
T 1+ 2.1070%, BT =
where 6 is ‘in cmz, R is in ferm.iv. When XT >$‘ -e‘ the max1-

.mum flight angle of the electron ( corresponding to the energy

= 8 Ty Yis 0 S S =
. on Py - el e Tow
B = \/ -8 o o (10
T,.
In the currexit—mixing model of the vector dominance 41'2) = 0.76°
‘10""27 cn® /6/ i.e. By = 0.275 fm ‘/. If this value i&taken'at
the energy EK 20 Gev ana &= 1/10 ( = 40, Tpay = 1:6 Gev,
naxBK = 3 10 90, 4.';3 ), the mtegral regene!at1on crosa. o
»/ 3/

(0.2 022 ) oy,

According to s Bi( = 0.2



section calculated by formula (9) will be equal to 1, 72“10'35 mz.

A‘To estimate the number ~of events let uo asaume that = 11qu1d
hydrogen target w1th the length L = 300 cm is used and the 1ntens-
ity of -the K —mes6n~beém‘is‘733I05“part1c1es/eec. Then “orie "cén ™~

pect that asbout 8 acts of regenerntlon '111 be reglstered for

100 hours of accelerator cont1nuoue~work. At,EK‘-“ZOO Gev and the
same values of RK’ 8 , L, and J ( which corresponda to = 400,

T 90 Gevy” maxRKE— 0.17, 80 +0,57° ") the regeneration crose

max
section is alreedy equal‘to 1° 10'33 mzj'and the nunber of - expect-

ed events 1ncreasea up to S per hour.It should be noted that 1n

pr1nc1pal it is possible to 1ncrease the veloclty of grouth of

statistics by 2-3 times using denee targets of heavy nucle1 becu-

~

e, o AR

use the max1mum number of evente tek1ng 1nto eccount the absorp-

- - By

tion' of KL -mesons in the medlum 18 proportlonal to (Z/A)Al/3

But' in this case the rad1at10n 1ength essentlally decreasee and
d1ff1cu1t1es can arise to detect rec011 electrons. The queat1on

on optimun conditions of exper1ment performance requ1reu special

cons1derat1on. . " s . B TRt )
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I am grateful ; to B N.Valuyev, V G xrlvokhlzhin, A.L.Lyubi-
mov, E 0 Okonov, l.I Podgoretsky, I.A.Savin, and Ju.A.Troyan for "

discussion and valuable comments .
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