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Observations have been made with this system 
nearly every day for more than eighteen months, 
although records representing about 15 per cent of 
the total observing time have had to be rejected from 
the present analysis owing to the occurrence of severe 
:scintilla~i<:m' caused by diffraction in ionospheric 
Irregulanties2• It was found that, of approximately 
a hundred radio stars examined, none showed any 
variation '?f intensity greater than 10 per cent ; a 
more detailed analysis of some of the more intense 
ones suggested that their intensity was, in fact, con­
st~nt to better than 5 per cent; but it is difficult, at 
this wave-length, to eliminate the effects of residual 
ionospheric irregularities for variations smaller than 
this. 

It is therefore concluded that none of the radio 
stars observed varies by more than 0 ·I magnitude 
with an;y period shorter than about 1,000 days ; 
obs~rv:atwn~ ?f the m'?re intense stars suggest that 
their illtensities may, ill fact, be constant to within 
0·05 magnitude. 

_This result is of interest not only for comparison 
With the behaviour of visible stars, but also in con­
trast to the marked day-to-day variations ln the 
intensity of the metre-wave radiation from the 
sun. 

This work forms part of a programme of research 
which is supported at the Cavendish Laboratory by 
the Department of Scientific and Industrial Research. 
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Nuclear Spin of Rubidium-86 
THE nuclear spin I of rubidium-86 has bee:o. 

measured by the atomic beam method using magnetic 
resonance; a mass spectrometer was employed to 
select the correct isotope1 • A pronounced resonance 
was ob~ained at a frequency of 2 ·36 Mc.jsec. in a 
magnetic field of 4·22 gauss, which gives I = 2. This 
value is in agreement with the observed shape of the 
f3-spectrum2 • The hyperfine structure separation was 
found ~o be 3,900 ± 100 Mc.jsec., which means a 
magnetiC moment of 1·66 ± 0 ·4 nuclear magnetons. 
The results suggest that the magnetic moment is 
probably negative and it would then have a value of 
- 1·68 ± 0·01 nuclear magnetons. It is planned 
to extend the measurements to obtain a more 
accurate value of the magnetic moment and definitely 
establish its sign. 
Th~ rubidi~-86 was prepared by the ••Sr (d,et) ssRb 

reactwn. I Wish to thank the Physics Department­
of the University of Birmingham for carrying out 
this bombardment, and Dr. A. G. Maddock, of the 
Radi~chemistry . Laboratory, Cambridge, for the 
chemwal separatwn of the rubidium-86. 
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Scattering of 146-MeV. Protons by 
Deuterons 

TH~ pr~ton beam. and the counting apparatus 
descnbed ill an earher communication1 have now 
been used for a study of elastic proton-deuteron 
~cattering. The results are shown in the accompany­
mg graph. 
Th~ scat~erer was a rectangular strip of heavy water 

con tamed m a capsule made of thin aluminium sheet. 
Elastic proton-deuteron collisions were observed by 
detecting in coincidence both the scattered protons 
and the corresponding recoil deuterons. When the 
angle of scattering was less than 67° or greater than 
85°, the geometry of the arrangement left no doubt 
as to which counter wa~ detecting the protons in 
these_ events. Betwe~n these two angles it was not 
pr~ctwable to deter;mne the cross-section except at 
76 , where the recml angles of the two particles are 
actually equal. 

Various background effects were subtracted with 
the help of a second scatterer filled with normal 
water. Proton-proton collisions in the hydrogen 
content of the normal water were not counted, again 
because of the geometry of the arrangement. All 
backgrou~d ~ffects should have been unchanged by 
the suJ;>stitutwn of normal for heavy water, with the 
excepti_on of that due to inelastic proton-deuteron 
scattermg followed by the detection of both protons. 
There are three final particles involved in this process 
so _that the recoil angles of the two protons are not 
uniquely connected. A consideration of the solid 
angle subtended by the counters suggested that this 
source ?f background could be neglected, and this 
conclusiOn was supported by an experiment in which 
the geometry of the detectors was varied. 

T~e. uncertain~ies shown in the graph are the 
statistiCal errors m the determination of the relative 
values at different angles ; it is considered that 
systematic errors were small in comparison with these. 
The absolute cross-section was fixed by observing 
proton-proton_ scattering with the same apparatus, 
the cross-sectwn for that process being takenl as 
4·99 ± 0·31 millibarns. The absolute calibration of 
the proton-deuteron experiment is subject to an 
overal_l standard deviation of 7 ·8 per cent. 

It IS hoped to improve the accuracy of these 
results and later to obtain some information about 
neutron-deuteron scattering at the same energy. A 
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Differential scattering cross-section for the scattering of 146-MeV 
protons by deuterons, as a function of angle In the centre of masti 

system 
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