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Putting n—=4 the said common factor determines the density at
0,76 == 0,01'). In absence of all further ecrystallographical data we
have confined ourselves to the question whether sticking to a NaCl
or ZnS structure an electron grouping could be found, according to
the intensities of the reflections found.

The table gives the observed and calculated intensities. Only those
factors which bring about an abrupt change in the intensity as
function of = A* have been taken into account, viz. the factor of
the number of planes and the structure factor, in which the influ-
ence of the configuration of the electrons too has been accounted
for. For this were tested some approximative suppositions. We have
considered the possibility that the valency-electron remains near its
mother-nucleus (atomic lattice); that the Li has lost its valency-
electron to the hydrogen (ion lattice)?); that binding of Li and H
takes place by means of rings of electrons revolving round the
connecting line in planes normal to the non intersecting trigonal
axes halfway the Li and H nuclei (binding circles; passing along a
trigonal axis two-electron-rings may be imagined between Li and
H: molecular lattice, case A; or one-electron-rings between Li and
H as well as between H and Li, case B).

As to the orbits of the electrons it has been assumed: 1. that the
electrons are so near to their nucleus that they may be supposed
to lie in one point (points; reflecting power proportional to the
number of electrons); 2. that the connecting line of nucleus and
electron is of a detinite length ¢, and is equally occuring in all
orientations throughout the part of the crystal that is cooperating
in the interference (spheres; diminishing factor for such an electron

. oH
sin 2w —

a -
—————, in which H=V"Zh*?%); and 3. that these connecting
a
lines are in planes normal to the non-intersecting trigonal axes,

all the directions equally oecurring in those planes (rings: diminish-
H

ing factor J, (27!9—31'71 y), in which J, is the Bessilian-function of
a

the order of magnitude O and y the angle between orbit and lattice
plane*). In the binding circles also only circular orbits have been

) Impririties have no influence on this value of the densty, as there is no
formation of mixed crystals.

%) Also the less probable case Li—H+ has been considered.

3) Cf. Kokuever, These Proc. Vol. XXIII NO. 1, p. 120.

4) Cf. Coster, These Proc. Vol. XXII N°. 6, p. 536.



o5 @ Calculated Intensities.
e} U
@ =
g g @ : : Binding- .
E g %_a % Points. Spheres ). Rings ). circles.?) Rings. 3)
= —
E | > | <
o
Z ‘".?':” - NaCl-str. ZnS-str. | NaCl-str. | ZnS-str. | NaCl-str. | ZnS-str. | NaCl-str. |NaCl-str.
3 = [
% a 3
) = )
= © jons. atoms. il a. i a. i a. i a. i. a. A. | B. i
1 232 | 111 z 0 32 64 80 7 26 36 52 i 26 37 53 37 32 10
2 | 312 | 200 ms 96 96 0 24 40 51 8 18 38 50 9 18 16 16 30
3 | 616 | 220 ms 192 192 192 192 36 56 36 56 38 57 38 | .57 39 39 35
4 | 83 | 311 zs 0 96 192 | 240 94 55 70 64 99 54 1 62 | 102 96 70
5 | 934 | 222 S 128 128 0 32 14 21 31 17 19 56 25 19 34 35 42
1) In this according to BoHr, Phil. oMag. [VI] 26, 490 (1913). 2)e=02a 3) In this
Radius inner ring Li = 0.20 A Radius Li+-ring = 0,05 a
. outer ring Li = 0,65 , , H -ring =106 a
s H -ring = 0,55 ,

» H™-ring 0,73 ,,
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considered, and here too relation of phases has been neglected
(diminishing factor as under 3).1)

The influence of the heat motion, of which nothing is known
for the different electrons, was left out of consideration. The radius
of the comparatively small inner ring of Li has always been taken
equal to Bonr’s initial value®); in all the suppositions mentioned
it has been examined what values of the radii of the other orbits
made the calculated and observed intensity concordant. Finally the
supposition “rings, oii— = =+ 5/6 times the radius of a two-quanta
ring in a free H -ion” appeared to give the best agreement. As a
specimen some of the calculated intensities are given i.a. those for
Bonr’s initial values of ¢, and in the last column the case
¢in— = £ 0,6a and ¢ ;4 = £ 0,05a, which is in agreement with
the observations.

In how far the factors neglected here, as heat motion, and the
occurrence of non-circular orbits, may affect the conclusions drawn
here, must at present be left undecided.

4. Summary. The Rontgenogram of lithium hydride (method
DeByr-ScHERRER) has been taken with K¢, rays. LiH appears to
crystallize regularly with 4 LiH per elementary cell. [Side a =
4.10.10—8 cm.]. The density is found to be 0,76 == 0,01. On the
basis taken for the calculation the following assumptions appeared
to be most satisfactory: NaCl-structure with positive Li-ions and
negative H-ions; systems of two-electron rings both round Li- and
H-nuclei with radii resp. = 0,05a¢ and =+ 0,6a, the planes of which
are normal to non-intersecting trigonal axes.

In conclusion we express our great indebtedness to Prof. Smits
for his valuable help and the great interest he took in our work.

Laboratory of Physical and Inorganic Chemistry.
Amsterdam, February 15, 1922.

1) In CosTeR’s computation of the binding circles of diamond this has also been
introduced, whereas KoLKkMEYER bases his calculations on an undisturbed phase
relation.

%) Bour, Phil. Mag. (VI) 26 490 (1913).





