
Physics monitor 

Momentum spectra of atmospheric electron­
like (a) and muon-like (b) neutrinos from the 
Kamiokande underground detector in Japan, 
compared to the expected signals (histo­
grams), showing an interesting suppression 
in the muon-like case. This could have im­
portant implications for neutrino behaviour. 

Stable neutrinos 
The 'solar neutrino puzzle' -
the large difference between 
the calculated neutrino power 
pumped out by the sun and 
the signal detected on earth -
is one continuing neutrino 
enigma. 

One possible explanation, 
not even ruled out by the new 
neutrino data from last year's 
supernova - much more di­
stant than the sun - is that 
some neutrinos could disinte­
grate on the way between the 
sun and the earth. 

The possibility of neutrinos 
disintegrating to give photons 
has now been ruled out by a 
small team from the French 
Saclay Laboratory. The very 
simple experiment used a 
photomultiplier monitoring the 
core of a fission reactor (a 
strong source of antineutri-
nos)f to look for photons with 
an energy of 1-3 eV which 
might result from neutrino di­
sintegration. A few days of 
measurement were enough to 
discount the idea, and the so­
lar neutrino puzzle lives on. 

NEUTRINOS 
Oscillations 
come and go 

T h e M o r i o n d W o r k s h o p o n Neu t r i ­
n o s and Exot ic P h e n o m e n a he ld re­
cen t l y at Les A r c s in t he French 
A l p s h igh l igh ted again the f a s c i n a ­
t i o n o f th is vo la t i le area o f par t ic le 
p h y s i c s . 

One i m p o r t a n t recen t d i s c o v e r y 

is doub le be ta decay (see J a n u a ­
r y / F e b r u a r y issue, page 3 2 ) , w i t h 
t w o nuclear neu t rons o f se len ium 
t r a n s f o r m i n g in to p r o t o n s , g iv ing 
k r y p t o n , and em i t t i ng t w o neu t r i ­
nos . The half life o f the reac t ion is 
1 0 2 0 yea rs , in g o o d a c c o r d w i t h 
g e o c h e m i c a l e s t i m a t e s . P rog ress in 
t he under l y ing t h e o r y o f doub le 
be ta d e c a y , b o t h w i t h neu t r ino e m ­
i ss ion , and the as ye t unseen neu-
t r i no less va r i e t y , w a s s u m m a r i z e d 
by P. V o g e l . 

Expe r imen t s us ing neu t r i nos 
f r o m f i ss ion reac to rs have been 
l ook ing f o r s igns o f poss ib le 
s w i t c h i n g b e t w e e n neu t r ino t y p e s 
(neut r ino osc i l la t ions) . N o w the re­
su l ts f r o m the g r o u p us ing the Bu-
gey (France) reac to r are c o n s i s t e n t 
w i t h t h o s e o b t a i n e d by the g r o u p 
w o r k i n g at G o e s g e n (Swi tzer land) , 
w i t h no ev idence any m o r e f o r neu ­
t r i no osc i l l a t ions . 

S T . P e t c o v and S. T o s h e v c o v ­

e red the p r o p a g a t i o n o f neu t r inos 
in d e n s e m a t t e r , w h e r e de l ica te re­
s o n a n c e ( M S W ) e f f ec t s cou ld ex­
plain t he l o n g s t a n d i n g d isagree­
m e n t b e t w e e n t he p red i c ted and 
d e t e c t e d levels o f neu t r inos f r o m 
the s u n . N e w resu l ts s imp l i f y c o n ­
s ide rab ly t he necessa ry ca lcu la­
t i o n s . 

T h e va luab le neu t r ino s ignals 
p i c ked up f r o m last yea r ' s super ­
n o v a p r o v i d e a s t r o p h y s i c i s t s w i t h a 
n e w w i n d o w o n c o s m i c p r o c e s s e s 
and par t ic le phys i c i s t s w i t h n e w in­
f o r m a t i o n o n neu t r i nos . 

One o f t he e x p e r i m e n t s d e t e c t ­
ing t h e s e s u p e r n o v a neu t r i nos w a s 
t he K a m i o k a n d e u n d e r g r o u n d s t u d y 
in J a p a n , w h e r e near ly a t h o u s a n d 
spec ia l ly d e v e l o p e d large ( 2 0 inch) 
p h o t o m u l t i p l i e r t u b e s m o n i t o r t he 
C h e r e n k o v l ight p r o d u c e d by par t i ­
c les c a p t u r e d in 2 0 0 0 t o n s o f w a ­
te r . Based o n 2 2 0 d a y s o f runn ing , 
th i s e x p e r i m e n t a lso l o o k e d at the 
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Mounting a lead-optical fibre block in the ca­
lorimeter developed for the Omega spec­
trometer at CERN. On the left are the light 
guides. In four years, this module has served 
seven physics experiments. 

(Photo CERN X503.5.86) 

angular co r re la t ion o f neu t r i no h i ts 
t o d e t e c t par t ic les f r o m the sun 
(solar neu t r inos ) . T h e uppe r l imi t o f 
t he s ignal is b e l o w the f igure f r o m 
c o n f i d e n t ca lcu la t ions o f so lar neu ­
t r i no e m i s s i o n , under l in ing f o r t he 
f i r s t t i m e the 'so la r neu t r ino p r o b ­
l e m ' iden t i f ied in t he c lass ic s t ud ies 
b y Ray Dav is . T h e d i rec t iona l real 
t i m e i n f o r m a t i o n f r o m the K a m i o -
kande e x p e r i m e n t is espec ia l l y v a ­
luable. 

M . Kosh iba o f t he K a m i o k a n d e 
co l l abo ra t i on w a s a lso able t o re­
p o r t t h a t , b a s e d o n a s a m p l e o f 
2 7 7 c a p t u r e d neu t r i nos , t he level 
o f a t m o s p h e r i c e l e c t r o n - t y p e neu ­
t r i n o s is as e x p e c t e d , bu t m u o n -
t y p e neu t r i nos appear t o be s u p ­
p r e s s e d by a b o u t 4 0 per cen t . 
( Ident i f i ca t ion uses t he d i s t r i bu t i on 
o f p h o t o e l e c t r o n s in t he s ing le 
C h e r e n k o v r ings in 1 9 0 o f t he 2 7 7 
neu t r i no even ts . ) A t face va lue , th is 
d e c r e a s e d muon- l i ke s ignal h in ts at 
neu t r i no osc i l l a t i ons , and is s u p ­
p o r t e d by a c o r r e s p o n d i n g s u p ­
p r e s s i o n o f e l ec t rons charac te r i s t i c 
o f t h o s e f r o m m u o n decay . 

T h e c o r r e s p o n d i n g m e a s u r e m e n t 
f r o m the Frejus u n d e r g r o u n d ex­
p e r i m e n t near t he French- I ta l ian 
f r on t i e r st i l l has large unce r ta in t i es , 
and t he resul t hangs in t he ba lance . 

DETECTORS 
Scintillating develop­
ments 

T o m e e t t he s t r i ngen t d e m a n d s o f 
t o d a y ' s e x p e r i m e n t s , d e t e c t o r s p e ­
c ia l is ts are l ook ing t o i m p r o v e t he 
p e r f o r m a n c e o f p h o t o n and e lec­
t r o n d e t e c t o r s b e y o n d t he t r a d i ­
t i ona l so lu t i on us ing a l te rna t ing 
p la tes o f lead and p last ic sc in t i l la ­
t o r . A l t h o u g h r o b u s t and i n e x p e n ­
s i ve , th i s t echn ique has p o o r p o s i ­

t i on reso lu t i on because o f i ts 
coa rse granu la r i t y , and g i ves ' i r r egu ­
lar r e s p o n s e . 

One so lu t i on p r o p o s e d by P. 
S o n d e r e g g e r (CERN) and D. Perr in 
( then at Neuchate l ) w a s t o use 
sc in t i l la t ing op t i ca l f i b res ins tead o f 
sc in t i l la tor p la tes . T h e f ib res w e r e 
d e v e l o p e d b y J . C Theven in at t he 
French Sac lay Labo ra to r y , and a 
p r o t o t y p e us ing t w o - t h i r d s o f lead 
by v o l u m e w i t h 1 mi l l imet re d ia ­
m e t e r f i b res w a s t e s t e d by a 
C E R N / L i s b o n / N e u c h a t e l / S a c l a y 
t e a m in 1 9 8 2 - 3 us ing an e lec t ron 
b e a m (achiev ing an ene rgy reso lu ­
t i on o f 7 .8 % d iv ided by the square 
r o o t o f the energy ) . 

W h e n t he b ig O m e g a s p e c t r o ­
m e t e r at CERN had t o be e q u i p p e d 
f o r a n e w e x p e r i m e n t w i t h a f o r ­
w a r d p h o t o n ca lo r ime te r , it needed 
on l y the f i r s t six m o n t h s o f 1 9 8 4 
t o d e s i g n , d e v e l o p and bui ld a n e w 
uni t and r e c o r d the f i r s t p h o t o n s 
f r o m neut ra l p ion decays . T h e lead-
c o v e r e d f i b r e s , c o r r u g a t e d t o e n ­
sure tha t even p h o t o n s h i t t ing a 
f ib re e n d - o n w o u l d eventua l l y m e e t 
s o m e lead a b s o r b e r , are read by 
1 6 9 d o w n s t r e a m p h o t o t u b e s . 

C o v e r i n g a 4 2 c e n t i m e t r e square 
a rea , t he 3 5 0 kg uni t c o s t the 
s a m e as a lead-g lass sc in t i l la tor in 
a c o n v e n t i o n a l ca lo r ime te r , wh i l e 
c o p i n g b e t t e r w i t h a m b i e n t rad i ­
a t i o n . In f o u r y e a r s , th is d e t e c t o r 
has o p e r a t e d sa t i s fac to r i l y f o r a 
ser ies o f s e v e n phys i cs exper i ­
m e n t s . 

M e a n w h i l e o t h e r l ead / f i b re so lu ­
t i o n s have been d e v e l o p e d . T h e 
n e w U A 2 v e r t e x d e t e c t o r p r o v i d e s 
i nc reased e lec t ron iden t i f i ca t ion 
(see J u n e 1 9 8 7 issue, page 9 ) , 
w h i l e t he Smal l A n g l e T a g g e r de ­
v e l o p e d b y Bergen f o r t he Delphi 
e x p e r i m e n t at CERN's LEP e lec t r on -
p o s i t r o n co l l ider w i l l measure p h o ­
t o n s and e l e c t r o n s e m e r g i n g c lose 
t o t he b e a m p ipe . 

A C le rmon t -Fe r rand g r o u p , w i t h 
he lp f r o m CERN, d e v e l o p e d a 
d e n s e e l e c t r o m a g n e t i c ca lo r ime te r 
( tw i ce as m u c h lead as f ibre) f o r 
t h e N A 3 8 e x p e r i m e n t t o measu re 
t r a n s v e r s e e n e r g y in heavy ion c o l ­
l i s ions . T h e s u p p r e s s e d s ignal f r o m 
t h e J / p s i r esonance is a poss ib le 
i nd ica to r f o r a n e w k ind o f quark 
m a t t e r (see A p r i l i ssue , page 5 ) . 
T h e in tense rad ia t ion levels a t -
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