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In the paper / 1/ the uppe r limit has been establi shed for the 
branching ratio of the K~ - e +e- de cay: 

B.R.(K~ ... e+e-) ~ 3.4' 10-4 ( 9 0% C. L .) . 

We have determined a new val ue f or t his quantity. It has been 
obtained as by product ot t he dat a proces sing :in the experimen t on 
tbe study of 7-meson pr oduc t ion /27 in hadron-nucleon and badron ­
nucl eue interacti ons a t the 10 . 5 GeY beam energy . 

The experiment al se t - up /3/ (Fig. 1) includes a mult ichannel 
to tal-absorp t i on shower de tector (SHD ). conta i ning 62 lead glass 
(TF- l -000. 2.5 cm radia tion length ) c ounters wi t h tbe dimensions 
10:z:1Ox35 c m3 (14 r. l . along the beam) and an active conver t er (Ae). 

3made of tbe same lead glas s wi th t he element dimensions 6x 10x85 cm
(2.4 r.l. along t he beam) . The cons t ruction ot tbe SHD counters is 
in principle the same as described in r ef. /4/. 

The design and baSic para me t e r s of SEll and AC will be descr ibed 
in detail in our f u ture papers. Charged partic l es t r a cks were regist ­
ered in the proportional chambers PC (with a 2 mm Signal wire spac­
ing ) end a scintillation hodoscope H with t he elements 35 ODD wide. 
The liquid hydrogen end deuteri um t argets 27. 5 cm l ong and nuclear 
targets (Be , C, Al, Cu) 01 vari ous t hicknesses wer e used in the ex­
perilllent. 

For trigger purpose, the SHD elemen ts were divided into four 
groups of almost t he same area (Pig. 1). The trigger logic required 
an incoming K+-meson and a considerable energy release (~2 GeY) in 
two or more SlID tr1.gger groups. 

The total fllU of K+-meoons during the exposure was 3x109 part ­
i cles. 

In data processing the following cr i t eria were used tor ,selection 
of events: 

1. There are at least two charged t racks, each having initiated 
a shower in the SlID wi t h t he energy greater than 2 GeV. The energy 
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released in the converter (AC) is greater than 170 MeV for each track. 
The events with two or more tracks passing through the same AC element 
were excluded. The tracks, satisfied this conditions could be produced 

~: 

a ) single electrons (positrons ) ; 

Performing the Monte-Carlo calculations, we took into account 
the geometr ical acceptance of the faCility, the charged particles 
detect ion efficiency and the efficiency of shower reconstruction by 
the computer program. The calculated number of K~-meBons which could 
be r egis t er ed via their decay into e+e--pair was 2.15'104 • 

b ) e+e- pairs with a very small opening angle, from Dali t z 
decays of 91 0 and 1 -mesons Or from conversions of gamma quanta in 
the target, wbich look like a Single track in the proportional cham­
bers; 

c) badrons interacting in AC elements and initiating a shower 
in the SlID. 

2. When processing the data from nuclear targets, we selected 
the events for which the point of a possible decay of a neutral 
particle into two charged ones was at some distance behind the target. 

We should like to note that criterion 1 corresponds to suppres­
sion of a single hadron shower by t he factor of ~5'10-3; in this 
case t he losses of electrons (positrons) with the energy 2-8 GeV do 
not exceed 7-2Y- respectively. 

The distribution of events over the effective mass of pairs of 
selected tracks is shown in Fig. 2. There are no pairs with effective 
mass greater than 400 MeV in this distribution. 

The effective mass resolution of the detector was determined by 
analysis of the ~o-effective mass spectra in the vicinity of the 
1-meson peak; it is ~ 30 MeV (R.M.S.). 

ThUS, no events were found in the vicinity of the KO-meson mass 
in the corridor corresponding to the triple resolution of the detec­
tor for the effective mass of the e+e- pair. 

The 	 overall number of K~-mesons produced in the target whose 
o + ­decay Ks ~e e could be registered in our detector was calculated 

by the Monte-Carlo method using the experimental data on the differen­
tial cross section of KO-meson production in tbe reaction K+p __ KoX 
at 8.2 Gev/5 /. There are no experimental data on inclusive differen­
tial cross section for KO-meson production in K+n- and K+A-interac­
tiona in our energy region. Therefore we calculated the effective 
f l ux of K~-mesons under the assumption that the inclusive cross 
sections for the reactions K+n _ KOX and K+p _ KOX coincide and 
the inclusive differential cross section for the r eaction K+A __ KoX 

0( (lI" P)depends on the mass number A as A 'T. We have taken 0( equal 
to 0.4. In the kinematic region which was important for us ( 0. 5 < Xp < 
0.95;P..<1.0 GeV) 0( a 0.4 can be considered as a lowes t estimation 
of 0( ( XF ) ) /6/, thus underestimating the calculated number ofPT 
KO-mesons. 

As there are no registered events (including background events) 
t he upper l i mit fo r t he branching ratio is determined on the basis 

1 of the Poisson l ·w for the probability of events registration. At the 
90% con1idence level we have got 


0 + -)./ .-4
B. R. (Ks -e e ;:::. 1.110 • 
In conclUSion the authors would like to thank Yu.D.Prokoshkin for 

bis support of this work and S.M.Korenchenko for useful discussion. 
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Fig. 1. Experimental set-up and frontal view of AC and SHD. 

16 

~ 12 
L 
o 

If) 8 


J, 	
III 

> 
C 4 
Q) 

Q) 

a 100 200 300 400 500 MeV 

Fig. 2. Effective mass spectrum for selected events. 
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HU~'J(! r.c . 1I Jlp . EI-8S-610 
HOBoe 3M3'WIIl ...' Ill'px Men ['paHHUbI 
Be pOH'THOCT It pacnnp,a K 8 eof e ­

C UeJlhlO YCT3 11 0BneJlltR H080[,0 3Ha'leHHR BepXHeii rpaHHUbJ Bepo 
HTROCTII pncnann K 'H Ha e 

f 
e 

-
ObUla npoH3Bep,eHa oopaooTKa p,aHHbIX, 

nOJIyqe HllbtlC 11 '1KCne plfMCIf 'f'e 110 H3yqeHHlO HHKJD03HBHOrO oopa30BaHHR 
l]-Me30 Ii on B <1/UlOtI- II YKnOflHLIX " ap,pOH-flp,epHblX B3aHMop,eAcTBHflX 
n pH 10 . 5 1 3B. n p(llll.>p,Ul fl roro Ha cneKTpOMeTpe rIil1EPOH. 3KcnepH­
MeHTa.J1bliaR YCT:1/iOIlK3 nKmo'lana B c eo fl MHorOKaHaJIbHblH JIHBHeBbIJ1 
p,eTeKTOp ffOJII lnr'O If 0 [,JIOW;C 111III " aKTHBHbtH KOHBepTOp, H3[,OTOBJIeH­
Hble Hi) OCIIOB!! C ll fllfl ~Clnoro CTeKJIa, H nponOpUHOHaJIbHble KaMepbl. 
YC1'3HOBJIeHO 110/1 01.' 311i1 t re llHe BepxHei'i rpaHHUbl BepOflTHOCTH pacnap,a 

o + 	- + - -'I
K. Fla e t' : n .R. (K. . e e ) < 1, I · 10 Ha 90% ypoBHe p,OCTOBep-
HOC TH. 

PafiOTa BblnOllHefla B naoopaTopHH flp.epHbIX npOOJIeM OHIDi. 

npenpHHT O&be,D.HHeHHOro HHCTHTYTa IIAepHWX HCcneJl,OBaHHA. ,Ily8Ha 1985 
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New Upper Limit for the Branching Ratio 

'of the K ~ ... e + e - Decay
8 

The data from the experiment on the study of inclusive 
production of ~-mesons in hadron-nucleon and hadron-nucleus 
interactions at 10.5 GeV, obtained on HYPERON spectrometer, 
have been analyzEd with the aim of fixing a new limit on 
K ~ ... e+e-decay branching ratio. The experimental set-up inclu­
des the 	multichannel total absorption shower detector and the 
active converter, both made of lead-glass, and multiwire pro­
portional chambers. The obtained new value of the upper limit 
for the 	branching ratio of the K ~ decay into e+e - is: 
8.R.(K ~ ... 	 e+e - ) < 1.1 · \0-4 at the 90% confidence level. 

The investigat i on has been performed at the Laboratory 

of Nuclear Problems,JINR. 
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