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halves of the two forkA, since the enclosed portions 
of the bark were, as can be srnm in the illust,ration, 
quite straightened out. There remained only a thin 
lens-shaped cavity in the middle of the trunk. This 
cavity was line:,d, as haA heen noted, with bai·k, which 
had preserved its structure during the hundred odd 
yearn it had been enclosed. The · sap-wood immedi­
ately below this bark had long since lost itA function, 
and had assumed the appParance and, presumably, 
also the properties of the heart-wood . 

Nothing can be found regarding the history of t.he 
tree, and it would be interesting if any readers of 
NATURE could suggest how the rejoining of the forks 
came about, if that he what happened. There was 
nothing to suggest that it had been brought about 
artificially. .JOHN CALDWELL. 

Tho Scottish Plant Breeding Station. 
Craig's House, Corstorphine, Midlothian, 

SPpt_ ]. 

X-Ray Diffraction in Liquids_ 

THE experimental studies desc1·ibed in a previous 
note in NATURE (April 23, p. 601) h ave been continued 
·by one of us (C. M. Sogani) and the structure of some 
thirty-five liquids has hoen studied by X-radiation. 
The present note indicates briefly some of the out­
standing results of the investigation. 

'T'he twent,y aromat,ic liquids exarnine:,d indicate a 
remarkable variation of the structure of the diffraction 
halo with the form, pmiition, and mo,ss of the Aub ­
stituent grouvs which replace the hydrogen atomi; 
in benzene. Ortho-, para- and meta-compounds are 
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FJG. 1.-lliffraction haloeH. a, Aniline; b. Nitrobenzene, 

readily distinguished by their X-ray liquid haloeA. 
When tho benzene ring is loaded in an unsymmetrical 
manner, then, is a broadening of the halo, which il:l 
the mol·e st,riking the heavier the mass of the sub­
st,it,uent group. The rnsearch furni 1shes numerous 
examples of this effect , a striking illustration being 
the difference in the haloes due to aniline and nitro­
benzene respectively (Fig. 1 (a) and (b)). In several 
of the:, liqu·ids, the halo becomes doubled, a good 
example being that of rnesitylene, whore the two 
rings are of nearly equal intensity . 

'I'he aliphatic liquids examined include several of 
the paraffins, some alcohols, and an extended series 
of the:, fatt,y acids ranging from formic acid up to 
brassidic acid, which ·h11R a chain of 22 carbon atoms. 
The results confirm the prediction of Raman and 
Ramanathan (Proc. Ind. As11. Oiilt. Sc., vol. 8, P- 154; 
1923) that with such asynunetrical molecules, we 
may have more than one halo, the sizes of which 
conespond to different special configurations of 
neighbouring molecules relatively to each ot,hel' in 
the liquids. The moi:; t striking illustrations of this 
are furnished by acetic acid and glycerine, each of 
which gives two haloes, corresponding 1·especti.vely 
to the mean distance between neighbouring molecules 
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which lie side by side and those which lie end to end. 
With very long molecules, however, only the former 
type of halo appears on the plates, and its size, as 
expected, is found to be independent of the length 
of the carbon chain. With the earlier members of 
the aliphatic series, noticeahle variations appear 
both in the size and the character of the halo with 
increasing length of the cha.in. 

The case of liquid mercury, which has also been 
examined, is of great interest, in view of the monatomic 
character of its molecules, and also in view of the 
theoretical proof by Raman and Ramanathan 
(loc. cit.; 1923) that the X-ray scattering by liquids 
at small angles would be determined by the com­
pressibility of the liquid. Mercury has the smallest, 
compressibility of all known liquids (3·9 x 10-12 ), 

and in agreement with the theory of Raman and 
Rama11athan, it is found to give a halo wit,h a sharply 
defined inner margin and a very clear space within. 

Further details will be found in papers appearing in 
the Indian Journal of Phy11-ics_ C. V. RAMAN. 

C. M. SOOANT. 

210 Bowbazar Street, 
Calcutta, Aug. 2.'i. 

The Influence of Insoluble Materials on the 
Physical Properties of Liquids. 

B AKER in his recent presidential address before the 
Chemical Society (Jou1·. Chem. 8oc., 131, 949; 1927) 
directed attention t,o some interesting observations 
on the changes in the vapour pressure and t,he surface 
tension of a number .of liquids brought about by the 
presence of insoluble foreign materials . Charcoal, 
thoria, platinum black, and finely divided nickel, 
materials already well known for their power of 
catalysing chemical reactions, were used, and he 
found that they brought about a change in vapour 
pressure, increasing with time t,o a constant value and, 
furthermore, that whilst heating increa.~ed and cooling 
diminished this difference it gradually returned to the 
original maximrun, Baker attributed these changes 
to alterations in the complexity of the molecular 
association of t,he liquid with t,he establishment, 
eventually, of a n ew equilibrium_ It appeared to the 
present writers that any change in the degree of 
association must necessarily be accompanied by a 
more or less corresponding alteration in the density 
of the liquid, and it, seemed to be desirable to apply 
the delicate method of density determination now 
available (Robinson and Smith, ibid., 129, 1262; 
1926) to the elucidation of this question. 

As a result of tho preliminary experiment,i of this 
investigation, in which water and ethyl ether were 
used, it appears to be established that considerable 
alteration in density occurs when these liquids, at 
15°-20°, are brought into contact severally with 
catalyst..<i. The density of water at about 14°·1 in 
contact with carbon was found steadily to increase, 
+ 0·000080 in 48 hours, + 0·00019 in 90 hours, 
+ 0·00020 in 150 hours, at which value it appeared 
to be constant,. With ethyl ether 11nd carbon, changes 
of greater magnitude were recorded , the increase in 
den-sity at ahout 14°·8 being in this case + 0·0009 in 
18 homs, 1 O·OOll in 42 hours, and + 0·001:l in 90 
hours, this value being the same after 130 hours. 
Water at about 18°·5 in contact with thoria showed 
first a depression of - 0 ·00017 afte1' 24 hours, - 0·00002 
after 48 hours, followed by an increa;;e ahove normal 
den;;ity of + 0·00001, after 96 hours, + O·OOOll after 
192 hourn, and + 0·00015 after 209 hours. It is 
interesting to note that with this catalyst the change 
in density at, a bout 23°·3 showed a much greater 
initial drop, namely - 0·00040 after 24 hours, while 
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