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Abstract

A gsearch for the decay }4—/72(2.9) has been performed
with the magnetic detector ¥MD-1 at the VEFP=4 collider. An
upper limit for the B( }('*/;(2.2,‘9' B(;(E.E) — KK )< 2°107
(90% C.L.) has been obtained.
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* Submitted to the XXIII International Conference on High
Energy Physics, Berkeley, July 1986.

In 1983 a new particle with a mass of 2.2 GE‘E’)'GE has been
discovered with the MARK-III detector in the radiative decays
of the / -meson /1/. At the present time the decay modes F L

K'x™ and;-—v K“SK"S have been measured, for six other two-par-

ticle decay modes upper limits were placed /2/. Different theo-
retical hypotheses about the nature of this resonance were sug-
geated, the interpretation of ;-' a8 a Higgs boson being one of
the moet popular. In the standard model of electroweask interac-
tione with one doublet of scalar fields only one neutral Higgs
boson exists. The probability of the decay V"'ﬂ’/ﬁ is

C;:.F /tf':-j & /7/3 - -
BlVph)= S 4 /V‘fﬂ/f/f’"_"?‘"/"’/;
where H‘V and Mh are the masses of the vector resonance and

the Higgs boson respectively, GF is the Fermi constant, o< is
the fine structure comstant. If ; is a Higgs boson, then

+ 1
B(;“'K )~ & /3/, and for the mass of M, = 2.2 GeV the mo=-

del predicts B( V-‘f,é) = (2.9 ¥ 0.4).10"° in contradiction
with f?_n MARK-IIT result B( .. 7yl B(F K'KT) 'f‘;’fszj
*08)07/2/. These difficulties can be avoided in the models

with a richer Higgs sector.

Diascovery of ; gtimulated active search for this par-
ticle in radiative decays of the }/ -meson. If one assumes
that for ? a coupling constant with quarks is proportional
to a quark mass and uses the result of MARK-III, then

B(V=~pF)B(F=c%)=(50218) c0-*

Upper limits for the decay /=, 7, 77 A£ "X nhave
earlier been obtained by CLEQ and CUSB, The recent result of
CLEO for B(}~/7 ) B(7— K*K™) < 3.1.107° (90% C.L.) /4/ is
considerably better than their previous result 201074 £51 s A
CUSB 1imit for this quantity is ~ 1°10> (90% C.L.) /6/.

In thies work we oresent the results of the search for
the decay }(--ff:, {*K"'K" with the MD-1 detector (Fig. 1) /7/.
Experiment has been performed at the VEPP-4 collider from
October 1983 to July 1984. The magnetic field of the detector
isperpendicular to the orbit plane and in this experiment
equaled 11.3 kG, The integrated luminosity was 6.5 pb'1 at
the resonance and 2.7 pb_1 outeide it. The number of recorded




events was 1.5¢10'. About 94000 *f:musun were produced.

Detection of charged particles and measurement of their
momenta was performed with 38 proportional chambers of MD-1,
In a solid angle of 0.6+47 a momentum of charged particles
was measured with a resolution <o = 0.1p2 (p in GeV/e),
whereas in a solid angle of 0.2-4 .7 only tracking was perfor-
med.

Fhotone were detected in a shower-range system consisting
of 14 separate units. Each unit was a sandwich comprising 10
proportional chambers and stainless steel plates. The accura-
cy of the photon angle measurement Gﬂ; = 2'10"2 radians. The
energy resolution was é%;?'ﬂf 30% at the photon energy of
4.5 GeV,

The detection efficiency was calculated with the Monte
Carlo simulation program /8/ taking into account electromag-
netiec and nuclear interactions of particles with the detector
material as well as decays of unstable particles.

The resolution in the ¥ mass was 330 MeV/c? if both
momenta have been measured., To improve the resclution the ma-
ximum likelihood method was used. The following quantity has
been minimized in 4 and /= :

R e LW 0
gzt sherlls S Ry b GREN

where /}ﬂg and/ﬁﬁgp are measured momenta, & iz an
angle between ME;Q;JQQ and the photon direction. The second
term ie omitted, if a momentum of one charged particle only
has been measured. XJE' and fﬁir are the optimal values of
the momenta obtained under the condition that the masses of
charged particles are equal to the kaon mass and E1 - E2 +

J « 2B, E1 and E2 are the energies of the charged partic-
les, - ie their total momentum, E is the beam energy. The
resolution in the invariant mass of K-mesons calculated from
the momenta /}ﬁ;/EQPEquala 35 Mﬁ?fcz and 55 Me?fng if two or
one momentum are measured respectively.

Analysis of the detection efficiency of the Monte Carlo

events for the process under study as well as background con-
ditions led to the following selection criteria:

1) Only two particles are reconstructed in the tracking
gystem.

2) A momentum has been measured at least for one particle.

3) The angle between momenta of charged particles is less
than 168.5°.

4) The number of sparks beyond the reconstructed trajec-
tories in the tracking system is not greater than 7.

5) A shower-range chamber is fired at the continuation of
at least one charged particle.

6) If a charged particle has continuation in the shower-
range chamber, the energy deposition in this chamber does not
exceed 2 GeV under the assumption that it is an electron.

7) At least one shower in the shower-range chamber is not
agsociated with the continuation of the charged particle tra-
jectory.

8) The value of the parameter S< 9,

9) min(Z 2) > 300 MeV/c.

Events which passed these selection criteria with the
invarient mass of charged particles between 1.5-Ga?fn2 and
3.0 GeV/c? are shown in Fig. 2.

The experiment consisted of two runs which had different
triggering conditions., For the events }/-:-/'ﬁ ; KK~  the
trigger efficiency was equal to 57.3% and 73.3% for the in-
tegrated luminosities 4.5 ph'1 and 4.7 ph*1 respectively, the
detection efficiency under selection criteria above was equal
to 12,0% and 15.5% reaspectively and 13.6% for the total sta-
tistics.

No events were observed in the region of the ’f?' mass.
Therefore the folleowing upper limit can be obtained:

B( V) #)8(F=r%) <2 r07*

(90% C.L,)
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Fig. 1. Iay-out of the MD-1 detector: 1 - magnet yoke, 2 -
copper winding, 3 - beam pipe, 4 - coordinate
chambers, 5 - scintillation counters, 6 - gas
Cherenkov counter, 7,9 - shower-raige chambers,

8 - muon chambers.




|

52 (a)
Q 2f ot ;
0
&y
(@
Qu
"';; ]
-|-E:1 (b)
i ‘
W
{_
{5 ot 25 3.0

Invariant Mass (GeV/e?)

Fig. 2, Distribution in the invariant mass of two charged
kaons for the events with two (Pig. 2a) or onme
(Pig. 2b) reconstructed momenta. The arrow indi-
cates the position of;(E.E}.
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