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be calculated from that of the solid metal. this being known as: 5.904. 
For. as the height of the cell is diminished from 7.51 A.U. to 7.23 A.U .. 

this specific weight must change to: �~�:�;�~� X 5.904=6.124; on theother 

hand. the specific weight of the liquid gallium actually observed is: 
6.095. The difference between the calculated and observed numbers is 
only 0.5 0/ 0, - th is being an agreement. which may be called really perfect. 

Recently EHRENFEST I) drew attention to the fact that some analogies 
in behaviour also occur in the case of such metals as bismuthum. antimcr.y. 
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I) P. EHRENFEST, Physica, 5, (1925), p. 383_ 
Prom the fact th at bismuthum shows an extraordinarily great diamagnetic susceptibility, 

the author conc1udes that the electronic orbits which cause th is phenomenon, must surround 
more than one atom of the structure; because of this fact, the importance becomes c1ear 
of these layers of atoms approaching each other very nearly. In gallium the distance 
between two such atoms (2,56 A _U .) is even smaller than in bismuthum. All three metals 
(antimony inc1uded) have in common, that their electric conductibility increases, as they 
melt; all three have a specilic volume in the solid state greater than in the liquid condition. 
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etc.. whose crystalstructure is. like that of gallium. characterised by the 
occurrence of such double layers of atoms very nearly approaching each 
other. Perhaps the occurrence of these double layers might be related to 
the other facto that. such metals as bismuthum. antimony. and gallium also. 
form oxides. which according to circumstances. may show a weak basic 
or a weak acid function (Ga (OHh with KOH and ammonia; antimonites. 
antimonates. bismuthites; etc.): it is e.g. imaginable. that two modifications 
of the atoms. depending on their momentaneous e1ectronic configuration. 
should really take part in building up these crystalstructures. of which 
modifications one kind had a more "metallic" character and the other a nature 
more tending to that of a "metalloid" ; together they would then be able to 
form such double layers of atoms approaching very nearly to each other. 

§ 21. But also in other respects the proposed structure enables us to give a 
satisfactory account of the special phenomena observed with the solid metal. 

Attention has al ready been drawn to the facto that the crystals of gallium 
show two different habits. according as they are formed rapidly or 
slowly from the more or less undercooled molten mass. (page 1196; 
Fig. la and Ib). This phenomenon must be interpreted in this way. that 
there exists eVidently a great difference in crystallisation-velocity with 
these crystals in different directions perpendicular to the different sets 
of atomic planes. EVidently this velocity perpendicular to (001) is. under 
comparable circumstances. much smaller than in directions perpendicular 
to faces of 1111 land 1121 I. As a consequence. if the crystal is only 
allowed sufficient time to develop. - i.e. in slow crystallisation. - the 
relative development of the faces of j OOI I will increase gradually in 
comparison with that of forms. like 1111 I. 1121 I. etc. According to 
BRAVAlS. the faces predominantly developed in the crystal are generally 
those of greatest atomic density. That this is really the case here also. 
may now be immediately seen from the structure derived for the gallium: 
for in (001) the eight metal-atoms appear to be distributed over (our 
plan es A. B. C and D of the structure. each layer containing two atoms 

2 2 
(Fig. 5); therefore. the density .6(100) of these planes is: a02 = 20.34 =0.098. 

On the other hand. for 11111 e.g .. those 8 atoms are distributed over 
six planes. of which (our contain only one atom. and two layers which 
have two atoms in a parallelogram. For 1111 I the mean density of 

arrangement .6(111) is therefore : V ~ /3 = 0.026 only. Thus it is 
ao 2c02 + a02 

. 

evident I) that. independent of the special va lues of the parameters u 

') It may be remarked. that the density of the atomie arrangement of 11111 and 10011 
can only be the same. if the 8 atoms be distributed for 11111 over only two atomie 
planes. This occurs. if to u the value 1/ 4 is attributed. This parameter-value. however. is 
excluded here. because in that case the intensity of the diffraction-images on the planes 
parallel to (121). must be zero. the spacings then being halved for this form. Experience. 
however. proves. that the planes parallel to 11211 have agreat intensity. 



1217 

and v. the density of the atomie arrangement parallel to (001) is about 
four times greater than that in the planes paraliel to 11111. It is evident 
for this reason. that the velocity of growth perpendieular to the atomie 
planes parallel to (001) is so much smaller than that in directions per~ 
pendieular to the plan es of the form 1111 I; whieh involves. that the 
faces of this form must finally disappear. making gradually place for the 
more and more predominant form 10011. The specific density of the 
planes parallel to 11211 is, moreover. again smaller. so that this form à 
fortiori will be absent in the crystals of Fig. lb. The bipyramidal habitus 
of the crystals of Fig. l a depends undoubtedly on the special properties 
of the strongly undercooled. liquid medium. from which they are generated; 
in many cases the degree of undercooling has. without any doubt. a 
great influence on the partieular shape of the crystals. whieh are deposited 
from su eh a medium. 

Hitherto we have not been able to obtain sufficient information about 
the c1eavability. the cohesion. the presence of gliding~planes. etc. of the 
gallium~crystals. in order to test also thesé properties by means of the 
here indieated crystalstructure; and the same is valid for some other 
physical properties. as e.g. therm ie and electric conductibility; etc. Per~ 

haps. however. it will appear possible to obtain before long. the data 
required to elucidate these phenomena also in the light of the crystal~ 
structure deduced. 
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