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Fig. 3. Upper limits on the leptonic mixing parameter IUeil z 
as a function of neutrino mass mui , derived from: Searches for 
the decays (A) ~'i --' eev, e/~u, elf; (B) v 3 ~ eeu, e/~v, e~r; (C) va 

eeu [6] (uncorrected, see text); searches for secondary 
peaks in (D) K ~ ev [201 ; (E) lr ~ eu [18]. The region en- 
closed by curve (A) is excluded. 

the detector  before decaying. Thus, the region en- 
closed by  curve A is excluded in figs. 2 and 3. 

5. Resu l t s .  In fig. 2 we show our 90% confidence up- 
per limit (curve A) on IUui 12 for v i produced in D 

I.w i and decaying through v i -~/llr,/#av,/~ev. This is 
the only limit on IUMI 2 in this mass range. Fig. 3 
shows our l imit  (curve A) on IUeil 2 for v i produced in 
D -* ev i and decaying through v i -* elf,  e#v ,  eev.  This 
limit is comparable to the preliminary result from 
CHARM [7] in the same mass range because we have 
examined more decay channels. 

These figures also illustrate our limits (curves B) on 
IU#312 and IUe312 in the mass range 1 2 0 < m y 3  
< 190 MeV and 30 < r n v 3  < 190 MeV respectively, 
for v 3 produced in F ~ rv 3 and decaying through v 3 

/~Ir,/a/av,/aeu (fig. 2) and v 3 ~ err, e/av, eev (fig. 3). 
The latest limits on IU~il 2 obtained from peak search 
experiments on rr and K decays [18 -20 ]  are shown 
for comparison. For  m y 3  > 140 MeV, our limit on 
lUg312 improves substantially on that  obtained from 
K decay [20] and our l imit  on I U e 312 is comparable 
to that  given by CHARM [6] if  the lat ter  is corrected 
for the new F mass (this would degrade the CHARM 
limit by a factor of  ~2) .  However, we note that  the 
limit on the "u z ' '  mass has recently been lowered to 
125 MeV [21] .  

These limits constrain models of  horizontal  unifica- 
t ion which predict  inter-family mixings I Ue312, I Uual 2 
"~ 10 - 4  - 10 -5  [22] .  The limits on IU~il 2 apply to 
the mixings o f  right-handed heavy leptons which arise 
in many unification models [23].  Finally,  these limits 
imply lower bounds on heavy neutrino lifetimes which 
are o f  interest in cosmology [24].  
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