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carrier concentration as a function of temperature 
do not seem to be available. 

We wish to express our thanks to Mr. N. A. C. 
Thompson for the use of his experimental results. 
Acknowledgment is ma.de to the Admiralty for per
mission to publish this communication. 

J. w. ALLEN 

R. J. CHERRY 

Services Electronics Research Laboratory, 
Baldock, Herta. 

• Mott, N. F., and Gurney, R. W., "Electronic Processes in Ionic 
Crystals" (Oxford, 11140). 

'Smith, R. W., and Rose. A., Phys. Rev., 97, 1531 (1955). 
'Allen, J. W., Aature, 187, 403 (1960). 
• Lampert, M. A., Phys. Rev. , 103, 1648 (1956). 

Hyperfine Splitting of Rubidium-87 
RUBIDIUM has been used in the development of 

gas cell frequency standards, and from measurements 
of t,he variation of frequency with the pressure of the 
buffer gas used in the cell it has been deduced1 that 
the frequency corresponding to zero gas pressure is : 

6 834 682 608 c./s. ± 7 c./s. 

where the second of time is that giving 9 192 631 770 
c./s. for the cresium hyperfine structure splitting at 
zero field•. It has been found, however, that when 
cresium is used in a gas cell the extrapolated fre
quency is 30 c./s. lower than the value given above 
obtained by an atomic beam experiment•. There is 
therefore considerable interest in the atomic beam 
value for rubidium. For this purpose the oven of 
the long beam chamber• at the National Physical 
Laboratory was filled with a mixture of rubidium-87 
and crei,ium-133. A strong beam of atoms was 
obtained at an oven temperature of 120° C., and the 
application of the appropriate radio frequency pro
duced, alternatively, resonances of the rubidium or 
cresium atoms. The amplitude of the cresium reson
ance was 50 per cent greater than that of rubidium, 
the higher vapour pressure of cresium presumably 
compensating for the fact that a greater proportion 
of the rubidium atoms take part in the resonance. 
In both cases the signal to noise ratio was adequate 
for the precise measurement of the frequencies corre
sponding to the resonance peaks. The rubidium 
resonance, which was 71 c./s. wide, was excited in 
cavities independently tuned and separated by a 
distance of 254 cm. It was slightly asymmetrical, 
but, the asymmetry was measured and a correction 
applied. The value on the atomic timf'-scale corrected 
for the asymmetry and magnetic field is : 

6 834 682 614 ·0 ± I c./s. 

It is proposed to continue measurements of the two 
atomic transition frequencies. 

This communication is published by permission 
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Whisker Growth from Quartz 
WHISKER growth and associated phenomena. have 

been extensively reviewed recently by Messrs. 
N. F. R: Nal;iarro and P. J. Jackson'. They cited 
observat10ns of growth from metallic oxides, sul
phides and hydroxides along with the more usual 
growth in metals. Whisker growth from fused 
quartz, apparently an unreported phenomenon, is 
unusual due to the vitreous nature of the substrate. 

The whiskers are shown in Fig. I. Large single 
whiskers and clusters of shorter ones grew from 
discrete places on the substrate. The quartz was 
heated in a 'Zirco' tube through which flowed I litre/ 
min. of dry nitrogen. The temperature was approx
imately 1,425° C. and time for the growth was 24 hr. 
Immediately adjacent to the whiskers was a dense 
patch of pine tree - like dendrites. The whiskers 
ranged in length from millimetre to micron size. 

Fig. 1. Quartz whiskers. ( x 15) 

The quartz substrate from which these whiskers 
grew had a skin of devitrified quartz covering its 
surface due to regular use at elevated temperatures. 
There was silicon material placed on the substrate 
near the growth area. There is no apparent evidence 
to point to how the whiskers grew either from the 
base or at the tip. However, the devitrified skin 
afforded the conditions for nucleation. 

Further work and mechanical tests will be undel'
taken on these whiskerR. 
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Simple Methods for preparing Pointed 
Filaments for the Electron Microscope 

THE performance of electron guns used in the 
electron microscope has been studied by Haine and 
Einstein 1 , Boersch a.nd Born•, a.nd others. The 
present indications a.re that pointed filaments improve 
this performance. The first of these filaments was 
prepared by Hibi8 by hand-polishing or etching a short 
length of tungsten wire which was welded or other
wise attached to a conventional hairpin filament 
according to Miiller's method•. Heating was obtained 
by conduction from the hairpin. 
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