
News from Abroad A negative of mica sheet showing both 
crystal dislocations and charged particle 
tracks. For example, considering the two 
lines going almost diagonally accross the 
centre of the photograph — one is in line 
with a crystal plane, the other is due to 
the passage of a charged particle (the particle 
tracks tend to be close to the lines of the 
dislocations because in these orientations 
the "neucleating centres" will join up to form 
a line). 

Neutrinos on record 
A few years ago, Dr. F. M. Russel l , 
a scient ist now work ing at the Rutherford 
Laboratory, UK, was pursuing one of his 
hobbies, mineralogy, wh i le on hol iday in 
North Carol ina. He was examin ing spe­
c imens of mica when he not iced that 
some of the dark mark ings in the mica 
sheet did not l ine up wi th the markings 
that one would expect to see at d is lo­
cat ions in the structure of the mica. Being 
a physicist, he s topped to ask himself 
why and after months of independent 
research has conc luded that the markings 
record neutrino events wh ich occur red 
dur ing the format ion of the mica going 
back thousands of mi l l ions of years. 

Mica is character ized by a par t icu lar ly 
regular crystal s t ructure. This st ructure 
gives six wel l def ined or ientat ions wi th in 
the crystal where d is locat ions can occur. 
The dark lines most commonly found cor­
respond to these dis locat ions to wh ich iron 
atoms have migrated dur ing the format ion 
per iod (around 10 000 years) of the mica. 
Close observat ion reveals however that 
there are some markings wh ich do not 
l ine up wi th any of the six crystal planes. 
The indicat ion is that their or ig in does not 
lie in the structure of the mica itself, unless 
some unknown sol id-state phenomenon 
was operat ing dur ing the format ion per iod. 
Their character ist ics indicate that they are 
due to the passage of charged part ic les. 

Mica is formed at depths of several k i lo­
meters, being brought to the sur face often 
mi l l ions of years later dur ing major move­
ments of the earth's crust. Only neutr inos 
cou ld penetrate to these depths and the 
mark ings would record the convers ion of 
neutr inos to muon pairs, the charged 
muons affect ing the mica. 

One interesting possibi l i ty is that examin­
at ion of mica deposits, wh ich can be 
accurate ly dated back to over two thou­
sand mi l l ion years, cou ld give ev idence 
of any long-term changes in neutr ino f lux 
over this per iod of t ime. 

Stanford 
In an exper iment using the e lect ron l inear 
accelerator 'Mark I I I ' at Stanford, Cal i ­

fornia, a group of scientists have suc­
ceeded in apply ing a new technique of 
e lectron scat ter ing to the study of the 
shape of certain deformed, or nonsper ical , 
atomic nucle i . The results were reported 
in Physical Review Letters, 17 Apr i l 1967, 
'Scatter ing of fast Electrons by Or iented 
H o 1 6 5 Nucle i ' , R. S. Safrata, J . S. Mc­
Carthy, W. A. Litt le, M. R. Year ian, and 
R. Hofstadter. 

A wel l -def ined di f f ract ion pattern was 
obta ined for atomic nuclei in crystal l ine 
samples of an isotope of the rare-earth 
element hol ium of mass number 165 sub­
jected to an electron beam of energy 
200 MeV. The di f f ract ion pattern was pro­
duced by measur ing with standard tech­
niques the intensity of the scattered beam 
at di f ferent scatter ing angles. Different 
types of atomic nuclei show less abundant 
scat ter ing at part icular scatter ing angles, 
and from the distr ibut ion of these scatter­
ing 'd ips ' , the shape of the part icular 
nuclei under examinat ion can be deter­
mined. 

Spher ical nuclei are known to give we l l -
def ined di f f ract ion patterns, but deformed 
nuclei usual ly give a blurred pattern, wi th 
no part icular dips from which the shape 
and charge distr ibut ion can be determined. 

The Stanford group found, however, that 
when their test sample (a single crystal 
of ho lmium 165) was subjected to an 
external magnet ic f ie ld, a wel l -def ined 
pattern wi th s igni f icant dips became ap­
parent. 

The exper iment was conducted at low 
temperature, wi th the sample located in 
a magnet ic f ie ld produced by a pair of 
superconduct ing Helmholtz coi ls. 

In cons ider ing their results, the Stanford 
team conc luded that the di f f ract ion pat­
terns produced by the al igned hol ium 
nuclei were not in agreement with any 
of the current theor ies. They feel that this 
may be due to certain part icular charac­
ter ist ics of highly deformed atomic nuclei 
such as hol ium and that the approx i ­
mations and theor ical di f f icul t ies involved 
in est imat ing these factors are pr imari ly 
responsible for the disagreement between 
the var ious theor ica l models and the 
exper imenta l results. 

The group conc ludes that exper iments 
involving e lectron scatter ing from or ien­
ted nuclei are far more sensit ive to smal l 
changes in the factors descr ib ing the 
nuclear charge-densi ty distr ibut ion than is 
the case wi th measurements on randomly 
or iented nucle i . 
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