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September 22: Lecture 7.

Octet stability by electron transfer: ionic bonding. Properties of ionic compounds: crystal lattice energy. Reading: Ch.
5.1-5.7, 5.10 (text); LN 2, pp. 1-12 (archives).

September 24: Lecture 8.

Born-Haber cycle. Octet stability by electron sharing: covalent bonding. Lewis structures. Hybridization. Reading: Ch.
4.1-4.7,4.10-4,12, 4.17 (text).

September 27: Lecture 9.

Electronegativity, partial charge, polar bonds and polar molecules. lonic character of covalent bonds, Pauling's calculation
of heteronuclear bond energies. Reading: Ch. 5.7, 5.10, 4A.1, 4A.3 (text).

October 1: Lecture 10.

LCAO MO, Energy Level Diagrams for Hz, He2, Li2. Hybridization, double bonds and triple bonds, paramagnetism and
diamagetism. Reading: Ch. 4A.1-4A.4, 14-4-14.6, 8.2, 8.9 (text); LN 2, pp.12- end (archives).

October 4: Lecture 11.
The Shapes of Molecules, Electron Domain Theory, Secondary Bonding. Reading: Ch, 4,14, 4,15 (text).
October 6: Lecture 12.

Metallic Bonding, Band Theory of Solids (Heitler and London), Band Gaps in Metals, Semiconductors, and Insulators,
Absorption Edge of a Semiconductor. Reading: Ch, 5.9-5.11, 9.4 (text); M.12 (modules); LN 2, pp. 25-26, LN 3 (archives).




October 8: Lecture 13.

Intrinsic and Extrinsic Semiconductors, Doping, Compound Semiconductors, Molten Semiconductors. Reading: M.12
(modules); LN 3 (archives).

October 13: Lecture 14.

Introduction to the Solid State, the 7 Crystal Systems, the 14 Bravais Lattices. Reading: 9.6-9.12 (text), M.1-M.4, M.8
(modules); pp. 3-11 (supplement); LN 4 {(archives).

October 15: Lecture 15.

Properties of Cubic Crystals: simple cubic, face-centered cubic, body-centered cubic, diamond cubic, Crystal coordinate
systems, Miller indices. Reading: 9.6-9.12 (text); M.1-M.6 (modules); pp. 3-23; 150-155; 167-174 (supplement); LN 4
(archives).

October 18: Lecture 16.

Characterization of atomic structure: the generation of x-rays and Moseley’s Law. Reading: pp. 139-141; 144-149; 175-181
(supplement); LN 5, pp. 1-9 (archives).

October 20: Lecture 17.

X-ray spectra, Bragg's Law. Reading: pp. 26-31; 186-191 (supplement); LN 5 (archives).




1024 Mr. H. G. J. Moseley on the

effect in the case of many metals and alloys are subject to
variations as great as an octave and more. This difficulty is
all the more real in that as yet we are not in a position to
determine what influences on and in the exiremely thin
bounding surface of the metal in which the light absorption
tukes place are the determining factors in this displacement.

Berlin, Physikalisches Tnatitut
der Universitat, July 1913.

XCILI. The High-Frequency Spectra of the Elements.
By H. G. J. MosELEY, M.4.°

[Plate XXITI.)

N the absence of any available method of spectrum
analysis, the characteristic types of X radiation, which

an atom emits when suitably excited, have hitherto been
deseribed in terms of their nbsorption in alumininm+. The
interference phenomenn exhibited by X rays when scaitered
by a crystal have now, however, made possible the accurate
determination of the frequencies of the various types of
radiation, This wos shown by W. H. and W. L. Braggt,
who by this method analysed the line spectrum emitted by
the platinum target of an X-ray tube. C. G. Darwin and
the author§ extended this amalysis and also examined the
continuous spectrum, which in this case constitutes the greater
part of the rndintion. Recently Prof. Bragg|l has also
determined the wave-lengths of the strongest lines in the
spectra of nickel, tungsten, and rhodium. The electrical
methods which have hitherto been employed are, however,
only suceessful where a constant source of radiation is avail-
able. The present paper contains a deseription of a method
of pholographing these spectra, which makes the analysis of
the X ravs as simple as anv other hranch of epasctrasasne

* Communicated by Prof, E. Rutherford, F.R.8,
+ Cf. Barkla, Phil. Mag. xxii. p. 308 (1011).

1 Proc. Roy. Soc, A. lxxxriii. p. 428 (10138).

§ Phil. Mag, xxvi. {l 210 (1918).

I Proc. Ray, 8ac, A. lxxxiz. p. 246 (1018).




The reason for introducing this particular constant will be
given later. It is at once evident that Q increases by a

constant amount as we pass from one element to the next,
using the chemical order of the elements in the perlodlc
system. Except in the case of nickel and cobalt ®, this
is also the order of the atomic weights. While, ho“ever
Q increases uniformly the atomic weights vary In an
apparently arbitrary manner, so that an excemlon in thelr

order does not come as a surprise. Vo huve Lere a pro
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cantral  pEwsbies Bl Tons: of th pxistenece of swhile we
lready himve defuite prool. Rutherford has shown, from

tha nngmtude of the scattering of a particles by matier,
that this nucleus carries a 4 charge approximately equal to

that of % electrons, where A is the atomic weight. Barkla,
from the scattering of X rays by matter, has shown that the
number of electrons in an atom is roughly -f}, which for an

elactrically neutral atom comes to the same thing. Now
atomic weights incrense on the average b} ahout 2 units ata
time, and this strongly suggests the view that N increnses
from atom to atom wavs bv a single electromc unit, e

awre therpfore ie t £a L8 ‘,'i-:"-. that N i# L

i i e e glaiment 1m
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theory was ongmatea b_v,' Broek T and smce used bv Bohr:t
We ean confident]ly predict the vt tha fea soses 11 whip
HUE OL Gite BtoImnig wergnes A olaghas with the ehaemens]

arder ol the parrorts srstom. the chaminnl dranardias opa
ervvernad b 8- aghiyte A s itself pr wiably a complicated
tunctivn of N, The very close similarity between the

X-ray spectra of the different eloments shows that these
radiations originate inside the atom, and have no direct
connexion with the compliented light-spectra and chemical

properties which are governed by the structure of its
surface.




We will now examine the relation

more closely. So far the argument has rolied on the fact
that Q is a quantity which increases from atom to atom by
tqual steps. Now Q has been obtained by multiplying vt
by a constant factor so chosen as to make the steps eqnal to
unity. We have, therefore,

Q = N_k:

whare

T S

F is n constant.
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