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ABSTRACT 

MASTER 
Measurement of the branching fractions for the Cablbbo favored 

decay T~-»-p~\'T and the Cabibbo suppressed decay T~-*-K ~ ( 8 9 2 ) V T are 
presented. The energy dependence of the T+T"" production cross section 
Is measured using the decay i' + p"v T which yields a measurement 
M T - (1790i40) MeV. A 2- upper limit for the forbidden decay 
T--»-K*~(1430)vt is elso presented. 

INTRODUCTION 

The heavy lepton is now a well established particle. Leptcnlc 
and hadronic branching fractions of the T have been measured and 
agreement between the experimental determinations and the theoretical 
cilculations Is good. This agreement supports the notion that decays 
of the T are mediated oy the U boson. We present herein measurements 
of the ' ranching fractions for T--*O~V T and T~ •* K*"'(6"92)vT

2 which probe 
respectively the Cablbbo favored and Cabibbo suppressed weak hadronic 
coupling in T decays. The data were obtained by the SLAC-LBL group 
using the Mark II detector at SPEAR.3 We reported recently1* a measure­
ment ?f the branching fraction for the decay t~-»-p-vT and the resultB 
presented herein represent our final measurement of B ( T ~ - * O ~ V T ) based 
on approximately four tlmas as much data. Using eleven events (of 
which two are background) containing K* i(892) — 2" coincidences (the 
symbol £ stands for either an electron or a muon) we obtain the first 
measurement of a T Cabibbo suppressed branching fraction. 

MEASUREMENT OF THE BRANCHING FACTION FOR T~-»-P~V T 

The Mark II solenoldal detector Is fully described in the articles 
liated under Ref. 5. Th& data used for this analysis corae from all 
Mark II running at SPEAR with the exception of the • and *'- 6 These 
data span the center-of-mass energy rang* 3 . 5 2 s E c < m s 6.7 GeV, and 
correspond to an integrated luminosity of 2: 000 nb~i or, using the 
theoretical T + T ~ production cross secLion, 58,000 produced T + T ~ pairs. 
In eearchlng for the decay T'-^O'V^, we attempt to isolate events 
arising from the decay sequence: 
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which results in two charged tracks and two photons In the detector. 
The lepton tag (i ) helos provide a clean signature for events con­
taining T'S- The selected events have two oppositely charged tracks, 
one a plon and the other a lepton, and two photons with k. i 100 MeV. 
For the purposes of this analysis a plon is any charged particle which 
is not positively Identified as a kaon, proton, electron or muon. The 
invariant mass of the two photone (M^y) is formed and the photon 
energies of the ir° candidates (those for which 80 s Myy s 200 HeV) are 
adjusted using the TT° mass as a single constraint. TheBe tT°'s are 
then combined with the charged plon to form the vin° invariant mass 
(M(JT-TT 0)) as shown in Fig. 1. An lepressive D± signal is seen with 

very little background. Defining 

_ 
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-~l the signal region as MtrT*!!0) s 
1.25 GeV/c 2 there are 215 pe 
events and 137 pu events. There 
are fewer pu events because of 
the 700 MeV/c threshold of the 
muon tagging system. Background 
contributions of 12% due to 
hadronic events and \l.X due to 
the decays T * A I V T and T •+• (4TT)VT 

are removed. In order to obtain 
B( T ~ - ^ P ~ V T ) we need to know 
B(t"-*l-vi\3T). This has been 
measured using 294 events con­
taining an electron, a muon and 
no photons (eu events). A small 
(12Z) correct*- i la made to these 
events for backgrounds arising 

from QED and hadronic processes. A Monte Carlo simulation program 
has been used to generate the detection efficiencies £p e"3.4X, 
Cp,j-2.U and c e ( J-7.1X. Combining these efficiencies with the number 
of corrected events and the number of produced x T~ pairs yields: 

Fig. 1. The 
spectrum for 

invariant mass 
ir° events. 

B ( T " ~ P v ) B ( T - e (1 ) 

B ( T ,) 
0. J.005 • 0.007 (2) 

0.03d ±0 .002 ± 0.007 (3) 

where tht f i r s t error Is s t a t i s t i c a l and the stcond is systematic. 
Assuming u-e universal i ty in i decays (3) can be combined with 

(1) and (2) to yield 
B ( T ~ - P " V T ) •= (21.6 i 1.8± 3.2)3: 

'[,:;»cf'Cu^MT £ sm*M*i*t 



The branching fraction B(T 
conserved vector current hypothesi 

Fig. 2. 
section, 
cross section, as 
Ec.m. • 

The TT production cross 
normalized to the mu-pair 

function of 

p~v T) can be calculated7 using tht 
s and a measurement of e e~-»-p0. 

Tsai has recently8 updated * is 
calculations of 1971 and obtains 
B(T--»-p-vT) - 21.5 i 1.5 "here 
the uncertainly in B(T~ + P ~ V T ) 
arises from the experimental 
uncertainly in r(e +e"-*p°). 
This calculation of B(T~-*P~V_) 
agrees well with the experi­
mental result. 

We have measured the 
energy dependence of the T I~ 
production cross section Co _) 
by studying the quantity 
o l TBp(B e + B„)/(Jllu, where o w 

is the point cross section. 
Figure 2 shows a plot of this 
quantity as a function of 
center-of-mass energy. A fit 
to this data yields a measure 
of the T mass: 

(̂  - (1790 ±40) MeV/c £ 

which is in good agreement with other experimental determinations.1 

MEASUREMENT OF IHE BRANCHING FRACTION FOR T" •* K*~(892)vT 

For the study of the decay T~ •+ K*~(892)vT we have used all the 
Mark II data with E c - n i . > 4.2 GeV, which corresponds t in integrated 
luminosity of 14,600 nb" 1 or 40,200 produced T + T ~ pairs. 9 The energy 
threshold of 4.2 GeV is chosen to avoid those regions where production 
of D mesons could constitute a significant background. The decay 
T --*-K*~U T is identified via the topology: 

which results in four charged particles end no photons in the detector. 
Events are required to have four charged particles, two positive and 
two negative, and no photons with Ey * 100 MeV. Two of the charged 
particles are required to form a secondary vertex, distant from the 
primary vertex by at least 1 cm, and have a mass consistent with the 
K|. We further require that one o£ the particles ac the primary 
vertex be a Jepton; the other is hitherto referred to as a IT 1. 
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KgT 1 invariant mass spec'.rum 
8* events. 

Figure 3 shows the K^n 1 invariant mass spectrum for the events 
selected as described above. A clear excess of events is present at 
the K (892) mass and we attribute these K*(892)-lepton coincidences 
to the decay topology outlined at the beginning of this section. 

From the eleven events in the 
.-,, . ' "1 f l v e b l n s f r o m 9 2 5 ~ 9 5 0 MeV/c 2 

I Vrf have subtracted a background 
6 J n ] of two events obtained from 

the ten surrounding bins. The 
resulting signal is 9.0* 3.6 
events. Of the el.'en events, 
seven have an electron tag an;.' 
four a muon tag which is con­
sistent with t'.ie relative 
electron/muon lagging effi­
ciency of 1.6. The momentum 
spectrum of the leptons is 
"hard" — nine out. of eleven 
leptons have momenta above 
700 MeV/c. This momentum 
spectrum and that of the K 's 
is well reproduced by the 
Monte Carlo simulation program 
assuming a T T~ production 
process. 

Since D mesons are both 
a source of leptons and strange 

particles it is important to eliminate them as a source of the K -t-
no photon events. Charm events have a relatively high charged and 
neutral multiplicity and this, combined with the good solid angle 
coverage of the Mark II detector, make it vpry_ difficult for charmed 
events to populate the low multiplicity K°TT-£ V topology. A Monte 
Carlo program has been used to estimate the D background. Charmed 
particle production contributes at most 0,1 events to the K ~t+ sample. 
The leptons which come from semi-leptonic D decays, as simulated by 
the Monte Carlo program, have a momentum spectrum which is much 
"softer" than that observed in the K I events. Almost all these 
leptons would have momenta below 700 McV/c, in strong contrast to 
the data. 

The detection efficiencies for the K -electron and K -muon events 
are 2.IX and 1, 3X respnctively. These efficiencies are combined with 
the number of produced T + T ~ pairs and the number of signal events to 
yield 

B(T~ * K * ~ ( 8 9 2 ) V T ) B ( I + - l + v £ v T ) - 0.003110-0013 . 
Using the Mark II measurement1' of 

B(t"f l " t v T ) - (18.51 1.5)2 
and assuming electron-muon universality in T decays, we obtain 

BCr-*K*"(892)vT> - (1.7±0.7)X 
We observe no K* ±£ + events in the region of the K*(H30) which allows 
us to set a 2o upper limit B(T~-• K*~(143D)vT) <0.9%- This decay is, 



of course, forbidden in any V/A theory. 
A de ta i led calculat ion by Taa l 7 yields 

P(T-*K*VT) - tan 2 f l c B(T •+ pv T ) FCMT,MKA,Hp) . 
The function F accounts for phase space effects and is numerically 
equal to 0-93. Using the value B(T~ + P~VT) - (21.5+ 1.8)* quoted 
earlier, tfln 26 c"0.05 and H T - 1.782 GeV/c*. theory would predict 
B(T~+K*~v t) - (1.0± 0.1)% in good agreement with the data. 

CONCLUSIONS 
We find that the branching fractions for the decay m->des T" •+ p~v T 

and T" + K ~ V T are in good agreement with the theoretical predictions 
and hence support the notion that the standard vector weak hadronic 
coupling mediates T decays. The measured values are B ( T ~ - * O ~ V T ) • 
(21.6 ± 1.8 * 3.2)% and B ( T ' •* K*~(892)vT) - (1.7 + 0.7)%, where the latter 
Is the first measurement of a Cablbbo suppressed decay of the T. Using 
the decay T~-*• p"v T we have explored the energy dependence of the T + T ~ 
production cross section which yields a measurement of (1790 + 40) 
MeV/c^ for the ^ mass. We are also able to set a 2 t upper limit of 
0.91 for the forbidden decay t" •+ K*"( U30) v T . 
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