
(in 1 9 7 5 ) w a s f o l l o w e d by severa l 
years o f con fus i on and uncer ta in ty 
abou t the va l id i ty o f our data and 
i ts i n te rp re ta t i on . It is hard t o ex­
plain th is con fus i on a decade later 
w h e n w e k n o w tha t tau pair p r o ­
d u c t i o n is t w e n t y per cen t o f e lec­
t r o n - p o s i t r o n annih i la t ion b e l o w the 
Z , and w h e n tau pairs s t and o u t s o 
c lear ly at t he Z . ' 

' The re w e r e severa l reasons f o r 
t he uncer ta in t ies o f tha t p e r i o d . It 
w a s hard t o bel ieve tha t b o t h a 
n e w quark , c h a r m , and a n e w lep­
t o n , t a u , w o u l d be f o u n d in t h e 
s a m e range o f energ ies . A n d , wh i l e 
the ex is tence o f a f o u r t h quark w a s 
requ i red by the t h e o r y , the re w a s 
no such requ i rement f o r a t h i rd 
c h a r g e d l e p t o n / 

Rare decays 
W i t h the S tandard M o d e l o f pa r t i ­
cle phys i cs cur ren t ly l ook ing i m ­
p regnab le , phys i c i s t s are eager t o 
l ook ins ide it t o see w h a t m a k e s it 
w o r k . 

(The S tandard M o d e l uses the 
e l e c t r o w e a k syn thes i s o f e l ec t ro -
m a g n e t i s m and the w e a k nuclear 
f o r c e , loose ly coup led w i t h q u a n ­
t u m c h r o m o d y n a m i c s - QCD - t he 
c o n t e n d e r f ie ld t h e o r y o f quark in ­
te rac t ions . ) 

One w a y of f i nd ing a c rack t o 
peer ins ide the S tanda rd M o d e l is 
t o l ook fo r ' ra re ' decays (by rare , 
phys i c i s t s mean p r o c e s s e s f o r b i d ­
den or h ighly s u p p r e s s e d by w e l l -
k n o w n se lec t ion rules). Th is a p ­
p roach w a s h igh l igh ted in t he re­
cen t Europhys ics Nuclear Phys ics 
Con fe rence in Brat is lava, Czechos ­
lovak ia . 

Search ing fo r rare decays needs 
spec ia l d e t e c t o r s , and Nobe l Laur­
eate R. M o s s b a u e r o p e n e d t h e 
m e e t i n g w i t h a ta lk on l o w t e m p e r ­

a ture rad ia t ion d e t e c t o r s , a t h e m e 
taken up by K. Pretz l , A . Guil iani 
and L. Gonza les -Mes t res ( S e p t e m ­
ber 1 9 8 8 , page 23 ) . These dev ices 
w i l l g o on t o play a ma jor role in 
t he search f o r the invis ib le 'dark 
m a t t e r ' t h o u g h t t o make up m u c h 
of t he Un iverse . 

T h e mee t i ng w a s a conven ien t 
s h o p w i n d o w fo r t he n e w 17 keV 
neut r ino resu l ts (see page 9) . A l s o 
in the neu t r ino sec to r , several 
speakers r epo r t ed n e w resu l ts 
f r o m a t t e m p t s t o measure the 
m a s s o f the e lec t ron - t ype neut r ino 
in the beta decay o f t r i t i um. T h e 
l o w e s t l imi t , 9 . 4 e V , came f r o m ex­
pe r imen ts us ing f ree mo lecu les , re­
p o r t e d by T . B o w l e s f r o m Los A l a ­
m o s , wh i l e a so l id t r i t i um sou rce , 
r epo r ted by S. Shibata f r o m INS 
T o k y o , gave a 13 eV l imit . . 

Doub le be ta decay a c c o m p a n i e d 
by t w o neu t r i nos , f i rs t r epo r ted in 
s e l e n i u m - 8 2 severa l years ago 
(January /February 1 9 8 8 , page 3 2 ) , 
is n o w we l l es tab l i shed , and 
m e a s u r e m e n t s w e r e repo r ted at 
Brat is lava f r o m g e r m a n i u m - 7 6 (F. 
A v i g n o n e , S. Carol ina, and I. Kir-
p i chn i kov , ITEP M o s c o w ) and f o r 
m o l y b d e n u m - 1 0 0 (M . M o e , UC Ir­
v i ne , and H. Ejiri, Osaka). W i t h half-
l ives b e t w e e n 1 0 1 9 and 1 0 2 1 

yea rs , t hese are the s l o w e s t p r o ­
cesses seen in Nature. 

T h e search con t inues fo r neut r i -
no less beta decay , the bes t l imi ts 
so far c o m i n g f r o m g e r m a n i u m - 7 6 , 
r e p o r t e d by D. Ca ldwe l l , Santa Bar­
bara , and F. A v i g n o n e . 

Poss ib i l i t ies fo r neut r ino m i x i n g , 
w h i c h cou ld help expla in ex is t ing 
neut r ino puzz les, w e r e r e v i e w e d by 
S. M . B i lenky , po in t ing ou t tha t ex­
is t ing data canno t exc lude the p o s ­
s ib i l i ty o f v is ib le neut r inos be ing 
s u p e r p o s i t i o n s o f th ree l ight var ie­
t ies and one heavy one . 

T h e re lat ive p robab i l i t y o f a p ion 
decay ing in to an e lec t ron , rather 

t han a m u o n , w a s repo r ted as 
1 .223 ± 0 . 0 0 4 x 1 0 " 4 , s l ight ly di f­
f e ren t t o t he ca lcu la ted va lue, ac­
co rd i ng t o G. Czapek o f Berne. A 
search f o r m u o n - e l e c t r o n conver ­
s ion at t he S INDRUM d e t e c t o r at 
t he S w i s s PSI Labo ra to ry gave an 
upper l imi t re lat ive t o m u o n cap tu re 
o f 4 . 4 x 1 0 " 1 2 , sa id W . Bert l o f 
PSI. 

T h e m e e t i n g w a s organ ized by 
the Board o f the Nuclear Phys ics 
D iv is ion o f the European Physical 
Soc ie t y (EPS), b y the Un ion o f 
S lovak Ma thema t i c i ans and Phys i ­
c is ts and by Brat is lava Un ivers i ty . It 
w a s t he f i r s t t i m e tha t an EPS Nu­
clear Phys ics Div is ion Con fe rence 
had been o rgan ized in a f o r m e r s o ­
cial ist c o u n t r y . T h e p roceed ings 
w i l l be pub l i shed as a specia l issue 
o f Jou rna l o f Phys ics G : Nuclear 
and Part ic le Phys ics . 

From Pavel Povinec 

At the recent Bratislava meeting on Rare De­
cays, S.M. Bilenky of Dubna talked about 
the implications of neutrino mixing. 
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