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1.. Introauet.ion 

A .1gn1tlcant incl'fI.". of bea .. 1nt.neitiee a nd grea t pl"tl,g;NU!I!II 

in d•••lo,-ent ot det-ec,t1nft tn,lIItru..nte b.",e alla.e d a ,g00C! . ueeellie 
tn ertud:rtng nr. p.roe.lI!!Il!.s . ' or inahnee, ex-per1lDe ntlll "ere cerrud 
out to ••• reb tor Tare de~.lft of X-me. one t o the b~ne b iDg ratioa 
1."'e1 up to '0-9• l~ 1. probable t ha t alter K-meeon ta etori. _ beca-e 
ope~t1onal one _111 be able to 1nve.t1!Bte 1-d8081111 to tbe leval 
10-,0 _ 10- 12• S~lar r..ult., aay perbaps be acbieved in tutur. 
Brookhe••a l-deOB1 e~rt.eDtlll/" and in Ser,ukhov .itb tb. belp ot 
tbe inten.ly. b... at ch.rged E ~Ion. iatended tor t.~~ neutri no 
exportJoonhlU• 

!be etud.1 of Nl'W I .... aon deca7••1101t. one to obt. 1n 1ntoma
110D OD tb.. atnactw-e o"t ))II_n10h. througb enal1_1. 01 .,..ntum de
pendenoe or tha Qorr..,pond1n& tOIW .tactora in tbe 4eea7 rel1on. !b. 

proc••••• du. to jo1nt ..ntt••tation ot week and electro.agnet1c in
t.not10n••n of l.ntlHet. b ,an" _U .e.k-el.ot rosMgn.tlc proc..... 
lepton deea,e .r. at lpecl11 l nt eTeet tor tba etud1 01 tbe hadron 
et1'"'U.Cture. 

!'be peper dul., w1tb the procee••1 
1/ ' I tD 
n.. ~eJ, Bv. (, l 

I 
wbere e } e Ire elect}"Onlll ~r 8\lOoa. In••stilet 100 or tboe. proc..... 
yielde 1nt~tion on tb•••at-el.ctra..gnetlc etructure o~ p••udo
ec.lar ••ona 1n 11:1 pureet f o-m .. 

!be dlOIYI }1) .are ob.arT.d t or t he tl~t t ine 10 t be C!BB el.Gt. 
ron upe:r1atnt / ) in 197'; .. '!be bral')ob1na ratio ••• fou nd tG be 

It (K. ~--,.f Jee-)~\-I Ctl".Ie'e-); G.?~ ~0.39}JO·Z(2) 


R(1'1,•...., eJe'e-) =I-I(r\,~ev ;;e') ;(O~S:~: ~8N67() 

I 21 t "tor l{; e'( ~ (140 ..,)2 ••b.... Ii: 1w ~IHI lonr1eot .... ot on 

.1.o~roD-pD.ltrou pair. 
Iu Seotlon 2 t he tb.or, 18 eon.ldered .nd brancb lcs re t io. of tbe 

I 
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proce6aoa are caloulated i 1n Sect ion) tbo 
~1tb tbo oxportmooto l det.!)!, 

+ I"J 'e· +2. 	Calou lation of K~ t:. It -~Je 

Oe~.Y B~ncb1ng RAtio& 

ce l~uletionB are c o.pare~ 

• e 

?he proce•••• (1) ••re 1 Dyeat1~t.d t beoretically In e~veral 
pope ... ,t·-7/, 

Anslyale of nume~sl result. obtained in tbose paper. revealed 
[J aharp dlltennca bet.ean tnellll. Tberetore .a have ea l cul.e:t.d bren
cbing l"II1:108 ~ t boe. proo.al!lee .gain . !At ue aUJml.8ri3e tbe tbeory 
of procesa.a ( 1 ) melnl y according to pep.re 17.6/ . 1be ..triI .~.
m4nt of proc••••• (1 ) "T be repreaented aB a 8ua o~ t.o te~ car
rellponding to th. di Bgl"IlD tn .Pig. 1. 

~e expraasion tor the mat:r1x element ball tha for. 

H=ei(, ~'" ..1:::-(1'1, u{r' (1 -tJ [2(1", t n:... 
ff Ii; e . l(l1lt) t- K,2 , 


2 P ... t- ti-~"l U(-R \ " ~ (- E...AnI, f. li.. p Q6 
1.
2 'ClK"h K,i !, t-t~ 1 1'r 	 (.),'1. -	 - (, i 11) 
t. a(fl.,i,'l) t- ~Q.. b~p.-\QIt)~,,~)A ~\K; , Q t 

t( K... h_!'>- Ii.S5A\,> 'I }<.::.( r},Qi) I- (1{2Q... - (Q \(,)K<I ) ~ 

(.\ ,Jf M2 _ 1- F(IL2) j L' (!if r.1~)Jl e,\ 
1 	..... V. LG.~'M2. 11.[ n ,v, .Jf. J,)" 

iftJ_ t1-n"t tent of e.xprallaton (4) hea DO unknCJIIID q,uantltl.l!!I. It 

18 completely defined by the .aplltudB 01 tbe red1atlonleBB dece7 
li ~)A'J,) • A eontrlbutlon o~ thh tel"ll to tb. aMplituda 1. uflual..l.J 

e$ ll.d • contribution of tbe i nDer bremaetrehlung (II). Oantributions 
c~ other ter.s. ab.,.eterlBing tbe 1~lon 8tructure .ttb r8apeet to 
t be .e.k__ lec~rom.snetle Interec~lon. ere oalled Btructure-dependont 
oontribuUoos (SD) _ Her. l'1.e I s a. ..... or tbo .l.op

too ,1\.'I1+P, ,Q'~.p'_ ;6:fa-Y,~f ; flV_lo tbe constaot tor tbe 

It..,,..,; d.oay;t.. 'U(f\)!,UH],) ; l~:U(P)~~(1tl.)J(·AII 
~J'l._ 4-[cf'H~ .. ttt]=Ct- F(~~ H~ h{~t,Q£J~~ h'(K;Q'); PK') 10 tbe 

eleQ.tTOIJltIgMt10 :torm tactor ot It-..eeon••blob depends on tb. lp"' 
r1ant K'" ond ...t. tbo "o...... U ..Uon roqu1nIMot Flo),! ,o,g,c,u,h 
are tha for. f.ctor. cbareet.rl.1ng the decal. It 18 ahOWb in papere 

2 	

I 

/£.1/ that contributions with form f actors (. and d 81"8 negli 
gible, tboretore .e took h: d:o _ 

!be dl~rarentlel branching rat i o was calculated witb tbe 
SCHOORSHIP pro~mme 18/. To cbeck tbe exp~991on obtained , we cal
~ulated Yalue a ot varloue cont r1but i ons to the branching ratio at 

1Ic.e lnoldeni:n l values ot IJOIlenh ot part icles produced 1n rlecays ., 
.etlaty1ng klneaa t ica ot proce aeo e , , ) . The ~eult wa s compared with 
the oontrl butlon&, calculated witb the ha l p of the eI preseion tor 
tha dirterentlel brenching ra t i o trom Ret . /6! The results co1nci~ed. 
!bin pro••• identity of bo~b t or-ulae. 

W••••u.e tba T£-1nvar18nel bar. , t h.refore Corm f ectors are 
r..l funo U on. ot /{, ond Qf, 

In p.pe~91 devoted to the theoret1ca l Gtudy of the a mpl1t ude 
Dr deca,.8 

Ii ·... e) ~ (5)
I 

and (1),d,,'n.nce ot 10ll'-111ue: " "Onlneoe, K ,I-t.". f.oo oJ ••• 
••(n~d. ,",ua. tor tbe "fora tector a, eharBcter1B1ng the contrl bu 

tion or VlctOl'" currant, the f ormula 0 1 

(6 ) . a(n7,clJ=ao[(i t S)(1;. ~L')l 
bold. 1!}0a _ ,.., coloul.to (I,: (ll(f.O~ one u... v.rloua t be oretioal 
_odele ~ ~ dltt.r1~& from .acb otber by no =ora then 20~. Within tb. 
dOllll.ooDae I.l (K\(J) 10 GOOlD bettor t bon U • . tberefore it 1. 
re&sQR.bla t o Qona1d.r the tor-u l a ae e repreaentat l Q~ 01 a wltb tbe 
onl,. uutnOlin p.a.'J'8met.r 0 0 ~ 

In tb••odal wUh "bl.rd DatlOD" , 10,11/ • .s.all.r .ltuatlon a1110 
t.lr:.tI plll(Je tor tour uiel tOl"Wl taetortJ ~ (' ,d eoL't h I tharetore tha 
p~oc••••• under coneideretieo can ba ~ .8er1~d .1tb tb~e pera..t.re 
Oo ~" .nd Gc • obu"Woe1:ar181ns .. lu,lu ot tORI tloton OJ g end C

ot t-..! :Q':(). 
In r-plJ,I61 branob1ns rat108 01 tbe procee.ea aH caloulat.d 

for two " •••• 
' ,. lOrmllllelre UII!I.d: lor tOl1l tlctOrs I wbere the" a.t:e tunetiorul 

ot Q") H~ ,1{.i,Ho! 
2. 	7o~ ractor. ara coneidared ~OD8'.n~. 
lb. r..ult. difter b7 201 t 80 thl approach or conet.at tora tec

tara to dlcay. "7 be ,.ployed in 101lY,10 of t ha data wltb tew •••nt•• 
Ibleb 11 the c...._ con,ider. At K.::.O tb, tore I.eto" a end g 
.bou1d coinoUe .lth tba c:orrelpondlng tOr'll factol"l fo:r tbe k'..,eYO 
dae-7_ 

Prca tbe exparSaen,/121 on 1n••etia-ti on ot "the K.~Qv t decay 
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one be . f ound 8 I t.tt a t 1on 


\ (l.I~O Yi . (7) 


I n tbo pepero/9/ , .nalya1ng tho o.p11tudo or tbe decoy (5)JaJ= 
0 .) ••• obtained • 

• 1tb1n the exact SU())-eyaaetry Gl~ can be related in tb. aod.l 
1udependen'&: .ay to tite correepond1ng f'ora t.otor tot' the Ijf -IIe.On do
e.y 0 0 the ba.l~ ot tbe Ceb1bbo thooryl'J/. whicb 1 •• natural gone
l'8l1ution of' the hypothesis ot isovoctor current consorvation lVe 

1n the C80e 01' SU())-e~try 

21~ \ Gl" (0.0) I~ 0::,5 	 (a) 

Por tho viol. ted SU()_oymmetryl'41 

(9)o n~ \ao\ ~031 
70r t cUttoroct vIIlu88 bay. been tound 1n the internl 

6 O~b"~ 0 l jd.\,but in tho aodol .ith tho b.rd ~.on toohn1que 

110, I It)~ 0 1l{ 10 • I 
(10) 

!be "herd koon" t ecbnique/ 151 predict. tb.t 
i 2 2. 

(11 )Go;: 2..d. ;: -Y<l,K/ H" 
!be u:perl.untal mt!ial!lUHJMnt ot Ga al1011' one to obeot relation 

(11) U tbe Yllu. or ~~>1. Im.,.o froa ot ber '''pariaooto. 

Separete contr1bution. to brenching ratios ot danay. (1) .ere cal
oulated .1tb 'be accuracy oot .ore. th.n 2~ Wben calcUlating. we , 

lik. ~b••uthors ot R.t. /6/ • took th. LelIa-ins ~luaa 01 tDr. l.c

toro' O.' 0.)5. t , 0 . 04a. c. . 0.62. l:b1e value or Co oo......»<>od. to 

J<:b~ O. 55Fn. 
ftr. l".usulta An in roeS .gre...nt witb the c .lcul.tlontl 1n /6/ 

and do ~ot 8~••Jtb 14 • 

). OOllHri.on with tb. Jb;R'n..nt.l D.ta 

In tho .zpe_ot/J/ 14 K->j' ,Je'e- .vonto 'Dd 4 K... ~e'e-OY'D" 
W.N tound tor 1K'1~(140 II!V)2 cut on. !til. region .,. abo..a be

e..... 11 18 ~,.... o~ tb. bool<&1"ouod d.o.y l{,-.yJf'?",ee-t)'Y 
'lb. b1'800b1na: n.tl0 R we pre.ent 1D tbe tolla.ill3 tona 

R ~ \-l(I'i->e'J,elet rBtt+B\AB~C~ +ACd?>G . 
~"-	 (12) 

Here .St tor example, 1e tbe totel cootribution (including the 

contribution ot .%cbange d1agrame for process K- t::'Je"e.,- ) to R ot 
• l)I 1ntarrereDO' 01 amplUud e tenllS conta1ning form t.ctors , l 8nd t) ;

I A 1e t h. aontt"ibut1on t o R from iuterferenc e of the amplitude part~ 
containing tb. t or. tactor (1 . 1tb the bremsstrahlung " p11tud., IB 
18 tbe cont~lbutlon to R troa tb. a quared amplitud e ot the bre...t 
r.bluna. ato. ?b. rabl. l 181e numer ic.l valueB 01 oontribut i obS t o 
the tot.l probabili ty f r u. .1gn~t1eant ter,me 1n f ormul a (12 ) . 

Piguree 1n tbe tt.ble oeD ba e . e l1,. recil lculated tor any -»tb'r 
' " J ~d, 1ft.reot trG8 Oo ,co.w (a.g. t he c ontribution A" = ~~ •UOjOI,..' n ~A· 

.te .. ) ~ '!'b. deG-oy K.-"'t,Jete: ree.l""11 the main c ont ri butlon: tt-om 
~ t

'the tll:r:-B 18, Gc ,Oo )CoOpc. t'b. experi.ent.al v.luee ot t h. bra nobtns 
"'i1.0 obhlned 1n I )C al1011' tb• .roll~1n8 equ.tloD t or t{ ~JJe"e
witb reepect t o the ..lu•• ot t be Lor. f oe t ore 

R.,(K.~t'Je~e-);:(i !:i3<f.- ~2dCl&(.5~C~+ ~Ct: .5.12)1<10-8= ( I) l 

=(!2 3 t HJ~W-e 
A. 1••'10 tl"Oll tbe If.bl. Aod relatlon ( 1) . 1n tbe "&ion l K'I ~ (1 40 
"V)2 thi. 4'0'7 i e ot gr.a t lnt ereet t or t be Bt ud, of to~ t actora, 
cha:rectarh1ng t be .trucrt"u,re-dependent rad i a t ion, a1ne. at IK9 ?' ( 140 
MeV)2 ~u tbo K"j',Je'e· d•••J tb. \ .......~robllmg i. ouppro...d, but 
th••truoture-depend.nt r841.tion 1. _t 1ll 18rge~ 

70r ~ho proo... K."eoJe'e- the ros 1on II'\~,( 140 MeV)2 i ••100 

tree at tbe b.c~und K"'yJR o 
• The oontribut ion. c.J- end a: d_1

n.t. 1n thi. region. An .quetioa tor t be r orm t ec t ore t a king into 

aooount the expart..ntal .elu. o~ tbe breaching ratio hi' t be to11o

• 10S ~ono. i. _~ . . a _ t 2 .~ - 8 
R-(I\.->eJe'e-)= t t.31q .~ 3 (;1.1.... ) ~ fO - 2 g_1'1 ~ (0 . (14) 

In 71a. , the ell1p••• or error. C, 
and ~ 

D' 
l1a1t t he .xperta.o

t.l ",lu•• or 0 0 and Co obt.1n.d traa (14) tor tb. d,c'7K. e~ete'- . 
St.1lar17. tb..11.1paa. Gil anA! '0DII l1aU tbe ",lu.. a 0 and c0 
~r.. (1) tor lttj' v\!'E. 

U810C tb. er.-:r:1aalltal l1alt.t1on (7) tor tbe :tom. t.otor 0 0 
obta.1.n! iS t 'raa \{~eJi • on. can tt.1MS tbe ",lui or tb. tom rlctoJ' 

Co rraa (1) .nd (1 4 ) 

C,=09:':!OI8 · 
w. uot10. th.t tbe d.t. 011 t£1uet e- and K"'Q.V'( 
tioD on tb• .o.ula Co , but on17 tb. joint an'1181. 
e••••• K~.>e·e- , K.:J'l'e·e· . nd K~e;(( .u... ono 
e1en ot Go .blob 1 • ••11 • • en 1n ~~ 2. f 

(15) 

71.14 l atoma
at 	three pro~ 
to 4. t.ral.. tbe 
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Table 

Significant oontributions to tbe branch i ng ratio in unite 10-8 
1n tho region IK'!? (140 IIaV)2 for do cay. ~..)')1E?e· ond 
\'i~~",ee· • «(J ,' 0.35, t.: 0.048 , Co' 0.62). 

"._,........ 

-


K"-,.~ "~ 
572I" 

"" 
 020 

/i? " " 

A 040- r, ," 0' o~, -
~ 0.8- ~ '>'-----r. . 
C' ," "'" " ,- j ,,5.<-

~- - .. ~ t' _It,) f .?Ar 0"" ~ 
>5$'  ,"" a)

.~(l...l"~ oQd 

Pi" 1, ~' . 
D1-egreme ot processe e tt,.... t::•J, e'e .., ' . 
a ) oorresponda to emission ot e virtuel t -quantum 


by tbe lepton t ; 
 ®<:.b) describe., radiat ion trom ba drone•• 

.) 

Not. t b, t yoriaUon at \0.1 10 tho 10to..... l (7) J cbo~. Cc cnlT 
by 5", ond bT 8-1 0l1 1n the I nto....Ollo.J,; 0.7, 1.0. C" 10 pntct100ny 
In••ne1UTe t o Teri.'lona ot 00 1.0 a At_.onable internI. 

U. ins re lAt ion (11), on. can ~ind tb. root-mean_aquare red1u. 
of tb. teoD f ro. (15) 

u.)'k'!.~) : ( 061 ~ a 0 7)F", . 
The •• lu8 (16) .~.e .1tbln tb. error••itb tbe azper1mental 

...eult obta1nod W'6 on K- e oeottorlD8 (0.53 ! 0.05) ,., 00 .0., 

I 1d l t7 ot relatIon (11) 1. proy.d . 1b. re.u1te ot tbe p.pe~ b... 
• bowe _t.o thet, d••pit. ver1 poor atatiatica. 1t 1. po••lbl, to 
obt.tn Ind.pen~.nt Intor..tlon on the electraaa«netle ,.dlue ot tb. 
K-a.eon tro. tbe evai leble .xper~nt.l date on dacer8 (,). W. notl 
c. t bat tbe et.tletl0.1 aocurwc7 ot tbe reBult tor tb. red1ua 1. 
Co.penbl.e .ltb tbe aecureo,)" of t be lpecul ax-perLMnt on K-e Icat
tlr1n«. !bi. 18 due to etrooa dependence deD8,. ( 2) end .epec1al17 
(») on the te~ ~ .bieb I e proport ional to tbe fourth power of tbe 
radius. 
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" ' 

" ..
'.

. " 
! 

\ 

, 
ll&....l.. 1'. 

L1atj t.aUon15 tor .110lfed .... lues of tOni ra e-tara (A" a nd C.... 
, Ji.

tba N810n betwe.n {, aDd"tJ error el11pee a - fra. tbe 
K.~Jet' d.hl C' end Sit - from tbe K~t Yf: 'e - dat.• • The 

IIIt~lght. Hn.u abo. tbe region (0 01:0 . 45. l imiting a lIa-ad va 
lu." at tb. form factor 00 aocording t o t he experimental date 
on V"""Il'y 6. 1'be hatobed region sbows t h. va l uee ot tbe tona t.c
torn, btt~ t1 tt.d tor tbe tbree process ee. 

Th••utho~ are sr- t . lU1 t o B.P.Ioetln and • • L.Rusakovlcb tor 
their sr-et ...let,nee in tb. work • • wall a9 to D. YU .Berdlo . B. 
Pont.oorYo and L.I.Lapld ~. tor tb.ir inte~s t in tbe wor k end trult 
~ul dlecu•• lon.. 
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lfeTWp~Jlner"o." .... PliIIcn<:ln-.. H :lneKTpOHar HHTHioIH pal1lo1yc K-",e30Ha 

Mcent'MM'"'''' 'I uoilecew PCAKMI( ~eTwpel(~epMloIOHHbl X pacnaA08 K-Me30HoB. 3T.., 
"Cc.fI~Aoa.'M4" It..." IUltIOPl'tSlVCl 0 cSlaooM 3}leKTpOMarHloITH0'1 CTpYKType nceBAocKa
nRp..... MlI'.lUttC.,., IIIl'HQf!'AeJtw piu;~eTW gepoflTHocTeWi pacna,Qoe K" _ e .... e.,.. e - loI 
".,,~. '.- ( n('AHC.....1O nDOr~... SCHOONSH I P. H~ OCHoee 3Kcnep"MeHTa}lbHOrO 
MoDTOPMOliRII , nQ fl Yl.f'lIl tOf"O • C(RN·e, nplol I-1cnonb30eaHIo1lo1 loIHTeHCloIeHoro n~Ka 3apl=I . 
. e l"l1otj( t( . "'''' ·...1ut;. u o)II IIIIHI,) , H:llteHloI e aKCloIaJlbHOrO f'>PMCllaKTopa Co. xapaKTep143y.:l
IIIlI"ro ')'M pa(n"". M npolopt,tlo OX)THoweHHe CO" -r<r:> Mi. CBR3b1BaOilee Co 
C :",.~ .. t ~,II JIM"",," P"~'Yh K30Ha. OnpeAe.neHo cpeAHeKea,qpaTloI~ecKoe 3Ha~e
I·...e """")It.... I( M".I·OI~ .. r, .. IO ,67,!O,07/ eM, KOTopoe e npeAeJ1al( CiUlloI(50K 
COUIo1C)'''' ' LlI , '''U''<''PH",,·1!/1 'Ian_HWM PC3YSlbTaTOM no npRMO"'y onpe,qe.neH..,c 3ToH 
.tlJlIooI't", .... . 

P • .I~\ I .. """ "t lil l f'i " (1 U n;)60paTOPI-1Io1 l=I,QepHbll( npo6neM Q~An . 
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l1i cel.n.u.hfll l i, V" t"zhe"ia D.A .• Tkebu chava F . G. E2-B5-76B 
F'our "' Lr,H "rl O,·c ... ."ot; " nd Electroma9netic Radius of K-/'Ieson 

rOt."." 01 rar~ four-lepton decays of K-mesons a re investiQated. Thi s 
in~r~(lq~ 1 Ion, yi e lds info rmation on weak-e l ectr~qnetjc structure of 
pseudo.(:"/tI l llr meson,. The branching rat ios K " .. e .... e ..e and K".. ~ .... e+e - have been 
ca l culhtl!.d u :o i nQ the SCHOQNSHIP Proorarrme . On the basis of experimental data 
obt .. fncd 11'1 CUt ... w ith the help of the intensive beam of charaed K- mesons. 
a v(t luG 0 1 t he ax i al form factor Co, characterisin~ those decays, has been 

round . 'ha re lation ~o-}<r:> M! between ' Co and the electromagnetic r ddius 
of tho kaon has been checked. The roo tmean-square rad ius of the K·meson wa s 
de.tenllln e:dV'«i>"- (D.6hO.D7) Fm, wh ich agrees within the errors with the 
di ...ec t e"per i mcn tal resuTt. . 

(he 	 in~e5 t iqa t r on has been performed at the laborato ry of Nuclear 
Probl~. JI HR. 
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