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ELECTRON DISTRIBUTICONS IN IONIC CRYSTALS

Professor H. Witte (Darmstadi) has determined
electron distributions in NaCl and LiF by means of a
Fourier analjszs of X-ray diffraction intensities from
a large number of crystallographic planes in single
crystals of tncsc compounds. I each crystallographic
plane, (ncl), diffracts X-rays with a certain intensity,
] F(hi1 )‘ , then es is well known, the electron demsity
at a point (x, ¥, 2) in the unit cell is given by

<2 -] o

&3 e la ~o
-gd =R w2

where &, is the lattice peremeter. Mo X  rediation vas
tsed in the present study, the advantage of this shor
wavelength radiation being that it allows a large ﬂumber
of reflections. The X radiation from a Mo target was
first monochromatized by reflection from a ‘v“uhl
(single reflection), and then was diffracied from the
ionic crystal under study. Witte has measured the dif=-
fracted inten sity from about 100 crystallographic plhn
in each crystal by means of an ionization chamber. The
computation of the electron density was carried out only
for points (x, y, 0) in crystal planes containing the
centers of gravity of the ions; even so the procedure
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has been o kaberious one, and has talken about one year

h L ¢ . o Y H
Vot e il dompottind.

The resulbs of the investidgation show

¥
sodium chloride is a highly ionic crystal with a region
of zero charge density between thc sodium and chloride
ions. The density contours in a plane containing the
centers of gravity of the ions are shown in Fig. la;
14,5 to 15 of the electrons in Cl” ion are spherically
symme tric. The results for lithium fluoride show that
e Lol ;

3

lthough the mini-

T v 4~} -
also highly io

e
»

sity between ions
T ensity contours for this
shown in Fig. lb. The density distribution in LiF

N

(@) Sodidm Chlorids () Litwm Flusride

g. 1. Charge Density Contours in Two lonic Crystals
(In a plane containing centers
of gravity of the ions)

[

F

shows practically no homopolar binding; thus the re-
sults disagree with the calculation of Ewing and Seitz
(Phys. Rev. 50, 760 (1936)).

¢ physics research
hnical Universi Darmstadt, is

eview of the solid sta
Tec Ly,
nnical Report CNRL=-109-53.
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Professor Welsh presented his own recent results
on infrared spectira of hydrogen at prb sures
up to 1500 atn » which have led to the discovery
of some new effects. The anomelously high rate of in-

e of the absorption coefficient at these pressures
cribed to the finite volume of the molecules. The
nch of the fundamental absorption undergoes increas-

plitting with increasing density of the perturbing
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drew attention to
fequency tran-
Raman effect. He

f Grabner and

¥ho observed tran-
upole hyperfine-

n, of the molecular-
sonence nbgno They reportied a tran-
by the s;mu;tuneoua action of two
'1cqumk1&mutmh‘muommiw ﬂwz—LD.
o) tler pointed out that such a **qn°1t;on is
Y ﬂuleOU“ to those which in the optical spectra
se to the Raman effect, and thai this analogy may
oited to predict selection rules and also rules
arization phenomena. He suggestcd that a search
for transitions in the radio frequency range involving
differences between quanta such that hvy-hv, = &E would

be of interest.
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The Struciure of Methyl Nitr

L

ine
iy vosti;;tca at +2 d =& Dp Wagner {Graz).
Caly two of @ F temperature dependent,
and Wagner believes that these changes are due to the
progressive bre internal hydrogen bond in

the cis form without ; ints of
the trans form being formed. These result thus at
variance with those of Tarte (J. Chem. I 1569
(1952)) who interpreted infrared and uliraviolet spectra
data in terms of rotational isomerism between the cis

and trans forms.

ON RECENT PROGRESS IN THE STUDY OF MOLECULA

~
OIN DN NNV arsea

The annual meeting o iete de Chinmie
ique, Paris, 6 = 10 July, ed to ®Recent
ess in Molecular Struc tus 4 The meeting
or'ganize n section was

e o~
anized on somewhat
3

a
e ~ ey~ - P - ~ - .
introduced by a survey
R

lable in

preprint for &n o
cussion. me thods of current
imper tance eccular structure
problems w new resulis were
presented; & si D these came from
the Oxford electiron difrracti roup under L. E. Sutton
and some of fthese are briefly bed below.

The contributions of the Russian participants
on Raman ;“tengxtlev (Dr. P. P. Shorygin) and on pare-
agnetic resonance (Dr. P. m. Kozyrev) were interestiing,
but in regard to experimental resulis, did not go beyond

work they have previously puclished.
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