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micro-second periods have been discovered which are 
produced by radioactive decay into stable isotopes8

• 

A study of the behaviour of nuclei immediately 
following nuclear reactions and inelastic collisions 
may show evidence of short-lived isomers. In order 
to examine such effects, it is proposed, using a method 
similar to that here described, to irradiate various 
materials with neutrons produced by a pulsed ion 
beam in a (D +D) generator. 
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A Gravitational Field with a Curious 
Geometrical Property 

IT is well known1 that there are fourteen inde
pendent absolute scalar differential invariants of the 
second order associated with the gravitational metric, 

dtJ2 = gpv dxP dx". (1) 

It can be argued that the vanishing of all the in
variants need not imply the vanishing of all the 
twenty independent components of the curvature 
tensor RMJII· On the other hand, it may be pointed 
out that, when the invariants vanish, there are 
fourteen differential equations to be satisfied by the 
ten g, , components ; and it is not at all obvious 
that gravitational field with a Riemannian metric 
exists for which the fourteen invariants vanish. We 
report here the existence of such a gravitational field 
described by the metric 

dB• = - A(dx2 + dy2 + dz2 - dt2 ) 

A = = x - t, (2) 

for which the surviving components of the energy
momentum tensor satisfy the relations, 

T 1
1 = T 1' = - Tl = - T,', 

each being equal to 

1 [ 1 d1A 3 1 (dA)2 J 
8" A 2 - 2 A• . 

(3) 

(4) 

The above metric with the conditions (3) may be 
compared to the gravitational field corresponding to 
a directed flow of radiation as given by Tolman•. 
For (2), the conformal curvature tensor vanishes and 
T,l has the structure of the electromagnetic energy
momentum tensor ; these circumstances together 
being responsible for the vanishing of the complete 
set of invariants. 

Benares Hindu University. 
April12. 

V. V. NARLIKAR 
K. R. KARMARKAR 

1 Thomas, T. Y., "Differentia.! Invariants of Generalized Spaces", 183 
(1934). 

1 Tolman, R. c., "Relativity, Thermodynamics and Cosmology", 273 
(1934). 

Interpretation of Data from Electrical 
Resistivity Geophysical Surveys 

MR. J. M. HouGH has described inN ature of May 22 
a graphical method of analysing results from the 
four-electrode method of determining electrical 
resistivity, when applied to a horizontally stratified 
earth. He cites particularly the case of a two-layer 
earth. In a paper published in the Proceedings of the 
Physical Society, 47, 589 (1935), we described this 
graphical method and gave the universal curves for 
the case when the four electrodes are equally spaced. 
The analysis for the distribution of an alternating 
current with parallel flow in a two-layer earth was 
also given. Comparisons were made between results 
obtained with alternating currents and those obtained 
with the four-electrode method. 

The graphical method just mentioned was used to 
some extent in the preparation of the electrical 
resistivity maps of Great Britain and southern 
Scotland issued by the Electrical Research Association 
in 1935. 
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BEFORE I commenced an investigation of the 
interpretation of data from electrical resistivity 
surveys, unfortunately I failed to find any reference 
to the paper by Drs. Whitehead and Radley. 

There are two points in the treatment of this 
method by Drs. Whitehead and Radley on which I 
should like to comment. They suggest that this 
method is not as accurate as that due to Tagg. For 
the ideal case of two perfectly homogeneous layers 
separated by a plane boundary parallel to a perfectly 
plane surface of the earth, this is probably true. In 
actual surveys, these conditions are never completely 
fulfilled, and deviations caused by irregularities in 
the boundary planes and inhomogeneities in the 
layers make any two-layer curve into only an 
approximation to the actual curve : under these 
conditions, I suggest that either method would be 
equally applicable. 

In their paper, Drs. Whitehead and Radley only 
apply the method to a two.layer problem. I believe 
that the method is especially useful in the case of 
certain types of multi-layer earth. In my com
munication, I did not discuss this at length as the 
method is essentially the same as that proposed by 
Tagg, but, in my opinion, very much more convenient 
than that of Tagg. I have used the method on some 
results obtained by Prof. L. S. Palmer in Holderness 
for deposits which have three main layers, topsoil, 
low-resistance boulder clay (t his layer is not usually 
homogeneous but contains thin strata of sand, etc.), 
and high-resistance chalk. In the eight cases 
examined, four showed a curve of three-layer type, 
and for these the specific resistance of the boulder 
clay ranged between 130 and 80 ohm ft., and that of 
the chalk between 240 and 570 ohm ft. The topsoil 
varied from 2! ft. and 6 ft. in thickness, and in two 
cases where bore·hole data were available the chalk 
was within 10 per cent of that for the bore-hole. 
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