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vacuwmn of the order of 10-4mm of mercury on to KCl single
crystal substrate maintained at reom temperature, and
wero annealed for a fow hours after evaporation to ensure
the homogenization of the alloys. Tho thickness of the
films varied from 200 & to 500 A. The electron diffrac-
tion pattern of CuySe alloy is shown in Fig, le. Kxamina-
tion of the diffraction pattern of the alloy showed face-
centred cubic structure bul on heating the alloy the trans
formation in structure could not be observed even up to
300° C.

Fig. 1. Electron diffraction palierns of; g, Cu,Se alloy thin film at room
temperature; ¥, Ag,S alloy thin flim at room temperature; g, transformed
phase of Ag.S alloy thin film

The diffraction pattern ol Ag,S alloy thin film is shown
in Fig, 1b. Examination of the patterns showed that the
room tomporaturo structure of the alloy is orthorhombie
with lattice spacings agreeing with the bulk valucs. When
the films were heated insido the diffraction unit, it was
observed that the structure transforms to body-contred
cubic at a temperature of 218° C. Tig. lc shows the
transmission eloctron diffraction pattern of the trans-
formed strueture of Ag,8, The fils were cooled inside
the diffraction unit under vacuum at the rate of 2° C/mmin
and the diffraction patterns were recorded while the temp-
oraturo was docreasing, It was found that the originat
structure was rotained at o tomperature of 156° C; that
is, the filins showoed the phenomenon of hysteresis.

T'rrom tho above observations it can be concluded that
in thin films the temperature of structural transformation
is increased to that observed in the bulk state.

The rosults with Ag,® also confirm my carlier observa-
tionss—7 and those of others®®. The phenomenon of hyst-
eresis similar to that observed in Ag,S alloy thin film hos
slready been reported in the case of Ag,Sc and Ag,To alloy
thin ilms®?,  Paparoditis!® has also observed the pheno-
mwenon of hysteresis in Ag,To (in the bulk stato) by
olootrical conductivity measurements.

I thank Drs. P. K. Kichlu and R. Parshad for their
advice, and Mr. G. T.. Malhotra for his help.

5. K. SmAarMA

National Physieal Laboratory of India,
New Delhi 12.
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THE data presonted by Dash® in a recent articlo relating
hydrogen to the halogen series could woll be used to show
a similar relationship to the carbon farmily : with hydrogen
as with the elements of Group IVL the valence shell is
exactly half filled (or half empty), and hydrogen has the
highest boiling point in its horizontal row of the Periodic
Table, Furthermore, its oloctronegativity is very close
to the electronegativities of the carbon group olements.

One need not stop here—by judicicusly choosing specific
properties of hydrogen, this element can be likencd and
related to any desired element or family of eloments in
the Periodic Table, if it is felt necessary or desirablo to do
g0, It should bo possible to do this without resorting to
the procedure of comparing the slopes of lines drawn on a
groph of atomic radius versus clectron position, in which
atomic radius is represented by the covalont radius for
some elements and by the van der Waals radius for others.

Unfortunately it has become common in many text-
books to state the ‘atomic gize' of memboers of tho rare
gas fumily in torms of their van der Waals radii {the only
one conveniently measurable) while for other elements
covalent or metallic radii are used. This may lead to the
erroneous concept of the rare gas atoms appearing to
be considerably larger in size than the atoms immediately
preceding them.

It is unfortunate that the thesis of tho previously cited
article is based largely on this fallacy.

LorIN L. Hawns

Hydrogen:

Dopartment of Chemistry,
Australian National University,
Canberra.
* Dash, IL. 1L, Nature, 202, 1001 (1964).

Ix reply to Prof. Hawes’s ecomments on my earlior
comununication?, T would like to state that the only logical
position for hydrogen in the periodic system of elements
is Is' ag based on quantum mechanical considerations.
My communication cloarly made this point. The rola-
tionships and repularities shown by the atomic radii
and boiling-point graphs aro functions of atomic structure.
While such properties reveal the periodic nature of atomie
structure, it nevertheless remains a fact that thoy are a
congequence of the structure and not viee versa as Prof.
Hawes seoms to imply,

The sources for the data were oxplicitly given, Only
those radii cited for tho atoms in the uncharged state wero
used in plotting the graphs, They should thus all be
ropresentative of covalent radii. In any event, even if the
radii of a given series liko the rarc gas elements reprosent
van der Waals radii, since these elemonts do not form
homapolar covalent aggregatoes, the nature of their periodic
relationships would remain unchanged so long as such
radii were used for tho entire series of rare gas cloments.
That this i3 80 is quite evident from tho graph shown in
tny communication in which the uniqueness of the first
quantum shell is quite apparent. This same uniquenecss
would continue to remsain apparont rogardlegs of any
reasonable correction that eould be applied to the radii of
tho rare gas elements to bring them more into lino with a
covalent picture.

I am sure Prof. Tawes would not wish to dispute tho
fact that hydrogen does form a stable negative ion (H-)
similar to the halide ions. Tt is well known that the alkali
hydrides are salts, conduct current in the fused stato, and
liborate hydrogen at the anode. This similarity of hydro-
gen to the halides is oxplainable on the basis of atomic
structure, and substantiates the main thesis of my
communiecation, the uniqueness of tho 1s! position.

Harrmian H, Dasu
Nassau Hospital,
Mineola, New York,
! Dash, H, W., Nature, 202, 1001 (1064).
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