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The process of the ahort-~~n~~ neutr~l ,K-meaon <KS? r_egenera-

tion in, the interaction ot 1~n8-1ived ·neutr~l-· K-meson, ('kZ>'with· 

atomic ~lectrona has been di~~u~'s~d ~atli~r;·Gy Zel 1dovich /l/ (see 

also 121). The amplitude of this process ia.expresaed dfrec~ly . 
.<., .,. ~ .. ·_ "-.<. ~--:·;\·;,;r::. .. ~~'-' .:;..~,. .~,· ~ ..... :• .:.\¥. .. •• ~.·.:·. .~ ~··· .~ .... :. l) c.-·· .,,.f' 

through the K0 electric radius. At energies ~of ~ .:6 ·~·· the regene• 
t=' o o . Ill . ration erose-section o ( XL + e --KS + e ) 18.- .v~cy-, a_uu~l-1 ''•. •-:•:· · ·. 

0 0 Howenr, it is essential that the magnitude .. o_:t:--o<KI;·.+ e-KS +e) 

increases rapidly with increasing the ~- energy in the laboratory 

reference ;frame. Therefore at very ~igh :-energies' (_~ ~100 'Ge~ f u,·;· is 
·. 0 

practically possible to determine experimentally th~ K electric 
.... ~-···. ,.,. • . ~;. · .~.~-··,=-:; ~ .. l .. ,:·~: 0 ... : ... · , · \ ·, .... : . ~·· ,.;··-~;·."· 

radius by studying the 1ncoherent KS regeneration on atom1c elec-

t~~ns-~lt/ The ~- ;· -~,;;;:.: ~· ~ -~ -~-~~-c-tion··~~il ~be!' ~ide~ttfi~d ~~~;~~; 
1 

, . , ,, , '·'"'"·I', ·,\;l ·'•."' r'•· _, ',,. "$JI.''~ · •., • : \ ··~·1t '':' ,r~ ~···;; "',', 

by coincident regiatiationot relativistic recoil electrons and 
0 + - . '··"'· 

.charged 1( -mesons from the KS -11 'f(" decay. 
. ·,. :· .. , .... i ., .... f 1.·... J ~ ,_.. t . . ; ; •.• · ·' . : .. ·•• ·>• ·, .. ;·"· 

It' is kno1m''that· · fn' a Born approxiaation the differential cr_o,se 

ae'i:ti~~ 6r· th~-- el.~'ct'ro~tei~-~t1~' s-~at;~~in8'.on, ~;i;.u~~~ bdrons. )i~ · . 
deacribed''by 'th~ .. rb~ul:~ '(' -~~;·;-ror ~xam;le 

1 
~'4Y) :'' , .... 

·' , , -trl'l 2 . I 

d~/ dt =-~ r2<tf[<P~~ {,~, 
< ,·.: aax 

In (1) Pa and pt'~r~ the 4-m~~ent~''~r· h~d~~~ b~for~· an~~~~~r- ' 

sca~t~ri~~, ~•''~.n~. ~t>;;: ~~~\~hose tor .• ~~1ec~r,q,~ ~ .P~ =, p~~ ,=.. !!·• ,;Pe; ·-, 
,2 _=Ja2) s .i!'\r··; "+ p· J.)2,., t :!: _ (. P# _ P )2

1 
= _ ( 

1
; >'2 

p e ~··• e • ~ \1 Pa ,J e ' I, • . e e Pa - Pa I 

.x::. e21hc is the tine structure constant, F(t) is the hadron 

' 
lt/. Here we ·don't· conside-r~th~' efteet"of 'the l:onerent"( "i~e~ 're:t'rac;;;·· 

. t_i~n >, ~- ;;:.-~- ,(\,ege:qeri!Hon ·. ()%} el.~c:t.r9~s 1 •which 'is ~.pointed •:out " 

'Q~ 1;~1 ~d<>;v.i,e,~ !t-~<!,.Elfpe~ime~t.~lly, ;t.};l_is ~ffact_.T(as bei~·studied 
by the auth.ors o 13 1. '-"',·-,_. ~.·,_- ':·· .. f" 

1
• _r t .~~~··,'~1:¥:•~· ·- ·.;"~J ~ .. f. \J·'.;'·•b 
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electromagnetic f'orm:factor, 'and 

t = 4F2 = max. c.m.; 
4( 12 - l)m2 •2 

a e 

.2 + ·.2 + 2a • ' v. 
a e a eo· 

' (2) 

wherE! Q'= Pa Pe = 
ma.me 

E· 
--!.. 

ma 
is hadron Lorentz factor in the rest 

frame of' the electron. 

For neutral K-mesons 

' ' 1 2 
FK0 (t.) = :- Fi(D(t) ~ ·! '!'tRK , (3) 

w~ere Rx: ';, V < r 2:;> , .<r2
? is the mean-sq~re radi~ of' the charge 

distrib~tion. When tmax~<<l, the other terma of' the expansion of' 

the K
0 f'~~actor in the power of' t can. be neglected at any poe-

Sible momentum transfer. 

To a f'i~st appro~imation in the electromagnetic constant of' 

. ··' coupling eX.. , ·the amplitudes of' the regeneration and scattering of' 

neutral K-mesons on electrons are connected by the relation 

f( Kf ~.e -+~ + ~) = f'( K0 + e - K0 + e) =-f( i 0+ e ~ 'i0+ e). -./ 

(4) 

Substituting (3) into (1) and using-(4) one ,obtains: 

2 2 ' 
4lf . .. 2 2.1 -Jt/4me'fH1+2met/~) . 

=· (ol m l'R.~) -
' T e --x: 1 + 2m Y../m., + <• /m..)~ t . 

· eu .L .. e .L max 

0 ' 0 d <S""(KJ:+e-KS+e) 
dt 

'(5) 

By neglecting the tei'IIls of_the order 1/Q- ~ and <•el-x>2 the formu-

------.:.~---.-.---~~--:.-----:-:~---.-~~;--~-.-.----. -.---.~---~-~--.-~-

-./ One can.:see that:·the equations (4) wi1.1 also be c~rreci' takfng 

into accOunt -CP-parity nonc·onservation in·the neutral K-li~son 

decays if .CFT - invariance exist8~51 _;., · -;,,._ " -· ,· 
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la follows 

d 6"' <xi!+ e-~ + e) = 
2 tr 2 4 ' . 
- o(. a ~ ( 1 - T/T ) dT 
9 e~ max • 

(6) 

wher9 T = t/2m
8 

is the kinetic energy of recoil electrons, 

2a l'2 T --•:...;; __ _ 

max~ 1+2ae rl~: 
·(7) 

The angle between_ the. directions of' electron and primary.xi! . mo

menta is connected with recoil kinetic energy by the relation 

sinO = ( 2m--"e'-(-T..::max='----T_) 
Tmax(T + 2me) . 

>* . 
", ~ .... 

(8) 

After integrating the expression (6) over the spectrum of' recoil 

electrons and a:f'ter subs'tituting the concrete values of .... -x· 

and ot , one derives the quantitative formula 

.. 2-a! -
5.10-36 -l -x ( i + i 82 - ~ > 

1+ 2.10:::3-a' 
cr= 

where ~ ~a in cm
2

, IX is in ferm'i. When O'Tmax :::..~ •e 

muil flight angle of the electron' ( corresponding_ to the 

T
0 

=-8 T· · ,. ) is· max 

(9) 

the Diaxi-
energy 

~<·. 

: ... 

eo = \ ·,- 2m. ( 1- 8) 
-~, 

v- T · 
O· 

'-.' 
(10) 

In the current-mixing model of the vector dominance ~r2> = o. 75• 

lo-27 cm2 161, i.e • 11c = 0.27S :f'm -./. If' this value is taken at 

the energy Eic = '20 Gev and tJ = 1/10 ( f=' 40, Tmax ,; 1.6 Gev, 

t~~-= 3•lo-3' eo= 4_~3° ), the integral regene:z:ati.~n cross 

·------· 
-./ . . f3/ 

According to BK = < o.2 + o.22 > fm - 0.2 •. 

:5 ,, 



section calculated by formula (9) will be equal to 1.72~16~35 cm
2

• 

To estimate the·.number·o:t' ev~nte, let us' asaume.that a liquid . ~.-.. ~ . ~. . 

hydrogen target with the length L = 300 em is used and the intens-

ity of -the''X0-"Dieao~ ·beam'·is''J:to5 ~partii:leaieec. Tlien·'orie-·can" •. 

expect that about 8 acta of regeneration,l!ill be r~gistered for 

100 horirs of accelerator continuou~.>wo~~~::- At. ~ ~:·~2oo Gev and the 

same values of Rx:, ~ , L, and J ( whic~ corresponds to ~= 400, 

Tmax =';9o·aev;'tm~iRi'= o.-17, 'Bo'='·o:s7° 'j fh~ regeneraiioii'cro'se 

section 'is already. equai"to 'l"lo-33 'cm2 ; and 'the number'·':of 'expe'Ct

ed events increases up to 5 per hour.It should be no~ed, that in 

pririci'pal i ~ is possible to incr;as; th~ ;;el~~i~~ .~~ grouth
1

• of. 

statistics by 2-3 times using denea targets of heavy nuclei beca-
. _.- .. ~ .. - . ~. ' -~·;._r·-~ :. ~ .,, . -~··-.;,.~ ... ~- .. "J 

use the max1mum number of events tak1ng 1nto account the absorp-

tio·n 'of'' 'if ~e.~ons in the. medi~ is '~r~p~~~io~l ~~. '(Z/A)Alfa~: .. 
J --~ • ~ ~ .,' .' ' •';. ~- . ) .; (. • ... 

But in this case the radiation length essentially decrease• and 

difficulties can arise to det.ect recoil elect';;'one. Th• question 
( : : - . ~ . ·,~ ~-- ·, - . ' .. • . ,_ ' : : 

on o~timum conditions. or experiment peri'o~ance r~quireo special 

consideration. ,.·,_ ~ ; ~~- .. ; ·;· - ~ ~-~ '· 

I am gr~te:rul· to B.N.Valuyev, V.G.Krivokhizhin, A.L.Lyubi~ 
.·.:-~-~- :J. .. '; --~· .. ....... ,·. ····-·~~· ... -· 

;: . • ~ !' • ('' _-· ' .... 

mov, E.O.Okonov, M.I.Podgoretsky, I.A.Savin, and J~.A.Troyan for., 

discussion and valuable commente. 
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