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Structure of Ha of hydrogen. N. A. Kent,
R. M. Frye, and W. H. Robinson (Physical Rev.,
1937, [ii], 51, 990; cf. A., 1927, 997).—Using two
Lummer plates dispersing in the same plane, the
microphotometer curves of the resultant pattern
showed four distinct components of Ho with intensities
and positions approx. as given by theory. N. M. B.

Interferometer measurements of wave-lengths
in H2 bands. H. Landahi and G. S. Monk
(Physical Rev., 1937, [ii], 51, 993).—Intensities and
XX accurate to 0-002— 0-005 A. for 56 lines in the range
6285—8546 A. are tabulated. N. M. B.

Band systems ending on the 1sct2.scilSi7 (iX?)
state of H2 1. 0. W. Richardson (Proc. Roy.
Soc., 1937, A, 160, 487—507).—An analysis of the
band system. Rotational structures are tabulated.

G.D. P.

Cessation of axiality of the hydrogen atom
and the helium atom ion hy the electric field
and radiation collision. J. Stark (Physikal.
Z., 1937, 38, 572—574).—An explanation of the effect
of an electric field and of collisions on the emission
spectrum of H and He, based on the theory of the
axiality of the atom and electron, is given.

A.J. M.

Nuclear spins and magnetic moments in the
Hartree model. M. E. Rose and H. A. Bethe
(Physical Rev., 1937, [ii], 51, 993; cf. this vol., 163).—
A correction. The ground states of 12B, nB, and 11C
are 3P0, 2P ,, and 2 {, respectively, and the magnetic
moments of UB and 11C are -0-52 and 1-57, respec-
tively. N. M. B.

Absorption spectrum of solid oxygen in the
far red. A. Prichotko (Physikal. Z. Sovietunion,
1937, 11, 465—477).—Crystals of 02 of sufficient
transparency for absorption experiments were
obtained by slow cooling. Layers of the «-modi-
fication of 0 5- 5 mm. thickness were examined, but
owing to the low absorption of the y-form large homo-
geneous crystals of the latter were necessary. The
absorption spectra of the liquid and of the a- and
ey-solid forms consisted of four intense bands. The
spectra of the liquid and y-form differ only in the
sharpness of the edges. The absorption of the a-form
«differs in structure from that of the others. The
=absorption bands of solid o 2 are similar to those of
the gas, and are due to the same transitions, but
they possess a complicated structure characteristic of
the crystal. A.J. M.

Internuclear distance in oxygen molecules.
H. D. Babcock (Proc. Nat. Acad. Sci., 1937, 23,

301—304).—Twelve absorption bands of atm. 02
have been measured, eight associated with 100160,
two with 160170, and two with 160 180, and the 575
lines have been assigned. Internuclear distances for
the various electronic and vibrational states of each
type of o2 are calc. 160 160 increases in size with
change in electronic state and with increased vibra-
tional energy in a particular electronic state.
W. R. A.
Action of ultra-violet sunlight on the upper
atmosphere. M. N. Sana (Proc. Roy. Soc., 1937,
A, 160, 155— 173).—Existing information concerning
the action of sunlight (X <3000 A.) on mol. 02 and N2
is summarised and it is shown that the ultra-violet
radiation of the sun differs from that of a black body.
The necessity for carrying out laboratory experiments
on the absorption spectra of 02 and N2 is emphasised.
G. D. P.
Spectrum of Na Xwith high resolution and the
structure of the D terms. K. W. Meissner
and K. P. Ltjft (Ann. Physik, 1937, [v], 29, 698—
712).—Light from a beam of Na atoms excited by
electronic impact giving a spectrum of great intensity
and sharpness was examined by the Fabry-Perot
method. Members of the second subordinate series
gave a vibration difference Av = 32P. — 3Pj =
17-1963 cm.-1; two members of the first subordinate
series were resolved into doublets. Separation of the
D, terms was determined. H. C. G.

Sodium spectrum. K. W. Meissner and E.
Ebbinghaus (Ann. Physik, 1937, [v], 29, 713—714).—
XX of lines in the subordinate series of the Na spectrum
from a specially prepared Geissler tube were com-
pared with those from the at. beam source. No X
shift was detected. H. C. G

New absorption spectrum of diatomic sulphur.
P. W. Schenk (Z. Physik, 1937,106, 271—272).—A
criticism of Cordes (this vol., 271). L. G. G

Magnetic nuclear moment of 39K. K. W.
Meissner and K. F. Luft (Z. Physik, 1937, 106,
362—364).—From hyperfine structure (A2iS, and
A2Pt) of the K resonance lines 7665 and 7699 A.,
jx= 0-40 and 0-30 nuclear magnetons respectively.

L. G. G.

Extinction of fluorescence of iodine vapour
by magnetic fields. E. Scholz (Z. Physik, 1937,
106, 230—235).—Apparatus is described for photo-
graphy of the resonance series excited by 5462 A.
radiation in | vapour subjected to magnetic fields of
0—20,000 gauss. The validity of Van Vleck’'s law
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(Q =fll, where Q= extinction and H = field
strength) is confirmed over the range of H employed.
L. G. G.
Bergmann series of caesium. K. W. Meissner
and W. Weinmann (Ann. Physik, 1937, [v], 29,
758—760).—The ground terms of the Bergmann
series of Cs at 1 xhave been examined with a Fabry-
Perot étalon and their structure is determined. The
line at 10,123-5 A. is a doublet; Av = 0-177 cm.-1
H. C. G.
Arc spectrum of mercury in the infra-red.
G. Wiedmann and W. Schmidt (Z. Physik, 1937,106,
273—278).—A new infra-red prism spectrograph is
described, and lines have been measured from 7097 to
12,156 A. L. G. G.
Photo-electric measurement of the diurnal
variations in daylight in temperate and tropical
regions. W. R. G. Atkins, N. G. Bal1, and H. H.
Poole (Proc. Roy. Soc., 1937, A, 160, 526—539).—
An investigation of the vertical and total illumination
from sun and sky in England and in Ceylon.
G. D. P.
Physical processes in gaseous nebulee. |,
Absorption and emission of radiation. D. H.
Menzel (Astrophys. J., 1937, 85, 330—339).—
Various fundamental formulas are derived. The
total emission and absorption of radiation by at. H
are evaluated, together with the no. of transitions to
and from any quantum level. General equations that
determine the statistical equilibrium of the assembly
and the partition of atoms into various at. states are
developed. L.S. T.

Widths and shapes of X-ray lines reflected from
flat powder layers. G. W. Brindley (Proc. Leeds
Phil. Soc., 1937, 3, 353—368; cf. A., 1935, 16).—The
widths of X-ray reflexions from flat powder layers are
calc, and discussed. A distinction can be drawn
between the type of line obtained inside and outside
a region of sharp focussing. An analysis of the dis-
tribution of intensity in the line recorded on a
cylindrical film surrounding the powder is given.

N.M.B.

Effect of temperature on the reflexion of X-
rays. M. Bilackman (Proc. Camb. Phil. Soc.,
1937, 33, 380—384).—Theoretical. An exact expres-
sion for the temp, factor for a cubic crystal is deter-
mined, and its relation to the properties of the
vibrational spectrum is investigated. F. -T. L.

Shape of the Compton lines. 1. A. Sommer-
eetd. Il. W. Franz (Ann, Physik, 1937, [v],
29, 715—720, 721—740).—I. Theoretical (cf. A.,
1936, 1041).

Il.  The discontinuity of the Compton band on the

short-wave side is discussed mathematically for a
series of atoms. It is concluded that the Raman
lines beyond the limit of the Compton band could
probably not be observed, but that the existence of
the discontinuity itself might be established by direct
observation in spite of the overlapping of the primary
line and the presence of the continuous underground,
through careful selection of the angle of observation.
H. C. G

Lattice constant of quartz and measurement

of the Ka. wave-length of 45Rh, 46Pd, and 47Ag.
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S. Eig (Z. Physik, 1937, 106, 315—321).—The
lattice const, of quartz (0001 plane) using Mo K«1
radiation is 1797-872. Vais, are recorded for X (Ka.
radiation) of Rh, Pd, and Ag and n for quartz is calc.
L. G. G

(A) Spectra of K 111, Calv, and ScV, and their
relation to the spectra of other ions in the iso-
electronic sequence Cl I toMn IX. P.G. Kruger
and L. w. Pnittips, (b) Spectra of Sciv, Tiv,
Mn vin, and Fe ix in the isoelectronic sequence
Al to Feix. P. G. Kruger, S. G. Weissberg,
and L. w. Pnirtips (Physical Rev., 1937, [ii], 51,
1087—10S9, 1090—1091; cf. A., 1935, 1437)—
(a) From,spectrograms of Sc and Ca taken with a
21-ft. vac. spectrograph, multiplets are identified and
classified.

(o) Data in the sequence A I—Feix are com-
pleted. Radiation connecting the higher terms with
the ground state in all the ions has been identified.

N. M. B.

Geiger-Muller counter measurements of re-
flected Mo lia X-rays from powdered zinc.
R. D. Mirter (Physical Rev., 1937, [ii], 51, 959—
963).—The formula due to Volz (Z. Physilc, 1935,
93, 540) for counting rate is verified. F vals. for
various reflexions were measured and results are in
agreement with those of Brindley (cf. A., 1936, 3)
corr. for dispersion- N. M. B.

La-lines of some nickel alloys. F. C.Chalklin
and S. P. Hittson (Phil. Mag., 1937, [vii], 24, 190—
195).—Measurements on four Ni alloys show no X
shift due to alloying of the metal, indicating no
change in the MMV level of the atom. Approx.
measurements on two Cu alloys show no evidence
of shift of the La. line. A.J. E.W.

Radiation probabilities, Auger effect, and
energy level widths for Au (79). E. G. Ramberg
and F. K. Richtmyer (Physical Rev., 1937, [ii], 51,
913—925; cf. A., 1935, 138).—Full tabular data for
energy level widths, calc, on the Weisskopf-Wigner
theory, and non-relativistic corrections for radiation
transitions and Auger effects are given. N. M. B.

Satellite structure of La. and ZR2 of Au(79).
F. K. Richtmyer and E. G. Ramberg (Physical Rev.,
1937, [ii], 51, 925—929; cf. preceding abstract).—
On the basis of the Coster-Kronig hypothesis of satel-
lite origin, separations and relative intensities are
calc, by the theory of complex spectra. Using data
on the mean life of the states involved in the trans-
itions and on the probability of the Auger effect
producing the initial state for the satellite emission,,
contours of the satellite structure agree satisfactorily
with experimental patterns and confirm the Coster-
Kronig theory. N.M.B.

Thermionic approximations to the gas-cov-
ered fraction of an adsorbing surface, applied
to the temperature dependence of oxygenation
and oxidation of a tungsten filament. M. C.
Johnson and F. A. Yick (Proc. Physical Soc., 1937,
49, 409—418).—Theoretical. A set of thermionic
currents from W, measured in presence of small and
approx. const, traces of o 2 can be analysed in two
ways to obtain information on the fraction of the
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surface covered. A new method of obtaining work
functions of a partly oxygenated surface has been
devised. C.R. H.

Thermionic emission into dielectric liquids.
E. B. Baker and H. A. Boltz (Physical Rev., 1937,
[ii], 51, 989),—A crit. discussion of the results of
Reiss (cf. this vol., 337), and a comparison of the
“ potential dissociation effect ” and thermionic emis-
sion theories. N, M. B.

Field emission from film-covered cathodes.
Aluminium-aluminium oxide-ceesium oxide. H.
Mahl (Naturwiss., 1937, 25, 459; cf. Malter, Physical
Rev., 1936, [ii], 50, 48).—The anomalous electron
emission from an oxidised Al cathode coated with
Cs2 has been photographed by means of an electron
microscope, and is described. 0. D. S.

Thin film field emission. E. R. Piore (Physical
Rev., 1937, [ii], 51, 1111—1112).—Measurements and
curves for Ba0-B203 films evaporated on a metal
plate and treated with Cs and 02 show the existence
of anomalous secondary electron emission similar
to that reported bv Malter (cf. ibid., 1936, 50, 48) for
A1203. " N. M. B.

Secondary-electron emission from complex
surfaces. L. R. G. Treloar (Proc. Physical
Soc., 1937, 49, 392—408).—Data for secondary
emission from W and Mo on which Ba or Th has been
deposited indicate that for a given base metal, and
provided the thickness of the deposit is <1 at. layer,
the log of the secondary emission coeff. varies linearly
with the work function, in agreement with the author’s
theory. From data obtained with thicker deposits
it is calc, that the average depth at which secondary
electrons originate is 1-4 at. layer. C.R. H.

Excitation of the C state of hydrogen by elec-
tron impact. R. Roscoe (Proc. Leeds Phil. Soc.,
1937, 3, 369—372).—An investigation of the energy
losses undergone by electrons in inelastic collision with
H2 mols., for electron energies 30— 130 volts, confirms
the results of Jones (cf. A., 1929, 115). The calc, and
experimental relative probabilities of transitions to
the vibrational levels of the C state show max. corre-
sponding with energy losses of 12-87 and 12-53 volts,
respectively, giving an unexplained divergence of
0-34 volt. N. M. B.

Variation of the primary specific ionisation
of hydrogen as a function of incident electron
energy. M. G. E. Cosyns (Bull. Acad. roy. Belg.,
1937, [v], 23, 498—513).—In order to verify available
calc, results on the interaction of H atoms and elec-
trons of 10®e.v. (min. ionisation) to high energies, the
primary sp. ionisation was measured by a Geiger-
Miiller counter method. For lower energy radiation
the hard g-rays of U-X2, and for high energies cosmic
radiation, were used. Results contrary to theory are
obtained, the ionisation decreasing continuously for
higher energies. N. M. B.

Automatic plotting of electron trajectories.
r>. B. Langmttir (Nature, 1937, 139, 1066— 1067).—
An apparatus for this purpose isdescribed. L. S. T.

Behaviour of electrons in bromine. J. E.
Bailey, R. E. B. Makinson, and J. M. Somerville
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(Phil. Mag., 1937, [vii], 24, 177— 190).—The diffusion
of photo-electrons in Br vapour has been studied by a
method previously applied to Cl2 (A., 1935, 677),
Certain kinetic properties of the electrons are deduced.
A.J. E. W.
Production of positive and negative electron
pairs in a cloud chamber. L. Simons and K,
Zubbr (Proc. Roy. Soc., 1937, A, 159, 383—394).—
Positron and electron pairs produced in A and in
Mel vapour by y-rays have energies of 262 x 10®e.v.
In A the average energy of positrons is about equal
to that of electrons, but in Mel there is a difference.
The distribution in direction of ejection, relative to the
incident y-ray, agrees with theory. A new instrument
for measuring the curvature of tracks in gases of high
at. no. is described. G.D. P.

Recombination of ions over an extended
pressure range. L. B. Loeb (Physical Rev., 1937,
[ii], 51, 1110—1111).—Theoretical. A reconciliation
of the Thomson and Langevin theories is discussed.

N. M. B.

Low-voltage proton sources. E. S. Lamar
W.W. Buechner,and K. T. Compton (Physical Rev.,
1937, [ii], 51, 936—941; cf. A., 1934, 1052; 1935,
1185; 1936, 130),—Attempts to increase the proton
yield from capillary arc sources are described. A
quartz capillary showed evidence of gradual dis-
integration by low-speed electrons in the discharge.
A Pyrex capillary source gave proton yields up to
20%. The introduction of H2 vapour into the tube
in an attempt to increase the at. H present gave a
fourfold % increase in proton yield. The source has
greater ion current efficiency, requires no cooling, is
easily constructed, and is free from impurities.

N. M. B.

At. wt. and its importance for the character-
istics of chemical elements. S. A. Schukarev
(Trav. Congr. Jubil. Mendeleev, 1937, 2, 363—370).—
The significance of the mass term which occurs in most
mathematical expressions dealing with physical
properties is discussed. C.R. H.

Radioactive isotope of rubidium. A. Hemmen-
dinger and W. R. Smythe (Physical Rev., 1937, [ii],
51, 1052—1053; cf. Hahn, this vol., 210).—The
isotopes of Rb have been separated by means of a
high-intensity mass spectrometer. Measurements of
radioactivity of samples collected at masses 84, ss,
87, 88, and 90 show that 8/Rb is radioaotive and no
other isotope shows appreciable activity. N. M. B.

Modern methods of predicting elements.
(Frau) I. Noddack (Trav. Congr. Jubil. Mendeleev,
1937, 2, 371—377).—A brief account of the methods
used in discovering some of the newer elements.

C.R. H.

Present state of Mendeleev's periodic law.
S. A. Sohukarev (Trav. Congr. Jubil. Mendeleev,
1937, 2, 37—49).—A lecture. The law is discussed
in the light of modern knowledge of the electronic
structure of the elements. C.R. H.

Development of the periodic system. W.
Noddack (Trav. Congr. Jubil. Mendeleev, 1937, 2,
53—59).—A lecture. C.R. H.
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Scattering of alpha-particles in helium, hydro-
gen, and deuterium. C. B. 0. Mohr and G. E.
Pringte (Proc. Roy. Soc., 1937, A, 160,190—206).—
The experiments show that the Coulomb law of force
fails at distances exceeding 10-12 cm. The ratio of
observed to “ classical ” scattering is large for H2 and
D2, but for He is < previous estimates. Nuclear
potentials are discussed and a calculation of wave
functions for motion in a Coulomb field is given.

G.D. P.
Continuous @ray spectrum. F. L. Arnot
(Nature, 1937, 139, 1065).—Theoretical. This spec-

trum can be explained without assuming the exist-
ence of undetectable neutrinos. L.S. T.

Nuclear (3-rays of radium-D. H. 0. W. Rich-
ardson and A. Leigh-Smith (PI’OC. Roy. Soc.,
1937, A, 160, 454— 463).—Study of 107 [3ray tracks
of Ra-D produced in a cloud chamber shows that
57i 8% of the electrons have energies < 4 kv.,
and that <3% have energies exceeding 13 kv. No
evidence for the presence of a long-range [3-transition
between the ground states of Ra-Z) and -E is found.

G.D. P.

Law of Sargent. G. E. Uhlenbeok and H.
Kuiper (Physica, 1937, 4, 601—605).—Mathematical.
The dependence of the decay const, of [3-radioactivity
on the max. energy and on the nuclear charge has been
calc. The ratio of electron to positron emission in
the branch reaction of ~Cu is calc, to be 7-2 (cf. van
Yoorhia, this vol., 59). O.D. s.

Comparison of the y-ray intensities from rad-
ium preparations. J. A. C. Teegan (Sci. Proc.
Roy. Dublin Soc., 1937, 21, 449—452)—A steady
deflexion, or null, method of high accuracy, elimin-
ating the disadvantages of the electroscope method,
ia described. The ionisation produced by the y-rays
emitted from Ra needles placed outside a special
ionisation chamber is amplified by means of an
electrometer valve unit. N. M. B.

Hard y-rays from Ra-C -f-C'--C"+ D. S
Nishida (Physical Rev., 1937, [ii], 51, 996; cf.
Devons, this vol., 210).—Examination with a Wilson
chamber showed rays of approx. energies 3-1, 4, and
4-9 m.e.v., indicating that hard y-rays, but not such
[3-rays as abnormal decay electrons, are emitted. An
explanatory scheme of levels is suggested.

N. M. B.

Coherent scattering of y-rays at nuclei. A.
Achieser and |. Pomerantschuk (Physikal. Z.
Sovietunion, 1937, 11, 478—497).—Theoretical.
Formula! are derived for the effective cross-section
of the scattering. A.J. M.

Neutron scattering by magnetic substances.
0. Hattern and M. H. Johnson, jun. (Physical Rev.,
1937, [ii], 51, 992).—Using the theory of Bloch (cf. A.,
1936, 1173), results of a complete quantum mechanical
treatment are given for unmagnetised paramagnetic
and for ferromagnetic bodies. Expressions for mag-
netic cross-section are compared. N. M. B.

Magnetic scattering of neutrons. Il. F.
Biroch (Physical Rev., 1937, [ii], 51, 994; cf. A.,
1936, 1173).—The comparative results of treating the
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neutron as a true magnetic dipole, a sphere, or a
cylinder are examined. N. M. B.

Scattering of fast neutrons. C. H. Fay (Phys-
ical Rev., 1937, [ii], 51, 995).—Using Bethe’s larger
nuclear radius, the elastic cross-sections of heavy
nuclei for Be-Rn neutrons are recalc, and plotted, and
results are compared with previous vals. (cf. A., 1936,
1314). N. M. B.

Neutron yields from artificial sources. E.
Amaldi, L. R. Hafstad, and M. A. Tuye (Physical
Rev., 1937, [ii], 51, 896—912).—Using the technique
of reduction to thermal energies (cf. this vol., 58),
measurements of the total yields of neutrons from
deuteron bombardment of D20, Li, Be, and C for the
range 300— 1000 kv., and from Rn -f- Be were made.
Graphs for the “ activability ” of the detector relative
to the source-target distance are given and abs.
yields approx. to 20% are calc. N. M. B.

Atomic transformation by means of y-rays.
W. Bothe and W. Gentnbr (Z. Physik, 1937, 106,
236—248).—A continuation of previous work (this
vol., 212). L. G. G.

Elementary consideration of some nuclear
phenomena. A. H. Croup arid L. A. Goldblatt
(J. Chem. Educ., 1937, 14, 210—215).—A non-
mathematical review of the nuclear transformations
and artificial radioactivity of the lighter elements.

L. S T.

Conservation of energy in the disintegration of
8i. L. H. . Rumbaugh, R. B. Roberts, and L. R.
Hafstad (Physical Rev., 1937, [ii], 51, 1106— 1107,
cf. this vol.,, 5).—Detailed deductions from an in-
vestigation of the reaction 7Li -|- D = 8Li f- aH -f- Q
are reported, and excitation curves for the delayed
a- and [3-particles, and an energy diagram for 8&.i
disintegration, are given. Considerations of con-
servation of energy and electric charge require the
application of the neutrino hypothesis giving ®Li->
oHe + aHe -f- -js -{- Ov-j- Q2 N. M. B.

Radioactive a-particles from i -f- H. W. A.
Fowler and C. C. Lauritsen (Physical Rev., 1937,
[ii], 51, 1103).—a-Particle radioactivity when Li is
bombarded by deuterons has been found by cloud-
chamber investigation. A range-distribution curve
is given and discussed. The suggested reactions and
energy relation are: 7i-f-2H ai-j- rH-f- Q;
8i-> 8e-f-er-j- EO; 8e 4He-j-4dHe+ T; Q+
EO-j- T = 15-6+0-2 m.e.v. (cf. Lewis, this vol., 108).

N. M. B.

Proton-induced radioactivity in oxygen. L. A.
Du Bridge, S. W. Barnes, and J. H. Buck (Physical
Rev., 1937, [ii], 51, 995; cf. this vol., 340).—Targets
of quartz, solid oxides, or Pt foil in 02 under bombard-
ment by protons of energy 1-4—3-8 m.e.v. give rise
to periods of 1-28+0-10 and 10714 min. The
former is identified with 17F formed by the capture
ofa proton by 180 , and the latter to the reaction 180 -f-

18F -j] xn; 18F -> 130 -f e+. The reaction sets
in sharply at 2-6 and rises rapidly to 3-8 m.e.v.; the
approx. cross-section is 4 X 10-25 sq. cm.
N. M. B.

Separation of unweighably small amounts of

artificially radioactive phosphorus from the
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stable isotope. 0. Erbacher and K. Philipp (Z.
physikal. Chem., 1937, 179, 263—274; cf. A., 1936,
773).—Ph3 04in CGls solution is bombarded with
neutrons, and the ijP produced, which is in the ionised
form, extracted with HD or C. The amount of
ordinary stable P in the extractis < the 1-2 X 107th
part of the amount bombarded. R. C

Induced radioactivity of potassium. D. G.
Hurst and H. W ailke (Physical Rev., 1937, [ii], 51,
1033—1037; cf. this vol., 213).—In addition to
formation by deuteron or slow neutron bombardment
of K salts, 4K is formed by the reactions 455c -(- 1re->
4K -)- 4He and £2Ca+ In-> 4K + JH, the relative
probability in the last case being small. The half-life
is 12-4+0-2 hr. Fast neutron irradiation of K yields
active Cl and 41A thus: 3z or4lK + In 36 or3sCl+
sHe; 4K + In$41A + XH. a-Particle bombard-
ment of Cl yields 3K (half-life 7-7-+0-1- min.) thus :
35CL+ 4He -> 38K -p hi, and deuteron bombardment
of Cagives : 40Ca+ 2H -> 3BK + sHe. N. M. B.

Radioactivity of 3. W. J. Henderson, L. N.
Ridenour, M. G. White, and M. C. Henderson
(Physical Rev., 1937, [ii], 51, 1107).—Rock-salt and
also NiCl2, but not Na2C03, bombarded with 0-05
microamp. of 7 m.e.v. a-particles give a strong
activity of 7-5+0-1 min. half-life. The emitted
particles are positrons, and evidence indicates that
the radioelement is 3K formed from 3sCL Hence
Walke’s 33K (10-5 hr.) (cf. this vol., 213) is probably
42K (12-2 hr.). N. M. B.

Radioactivity produced in nickel by deuteron
bombardment. R. L. Thornton (Physical Rev.,
1937, [ii], 51, 893—896).—Ni bombarded with 5-mv.
deuterons exhibits an intense positron activity of
half-life 3-4+OT hr., shown chemically to be isotopic
with Cu. The energy excitation curve for 3—5 mv.
for this reaction (proton capture) differs markedly from
that for Cu (neutron capture). The variation with
energy of the disintegration cross-section agrees with
theoretical formulae for the penetration of a deuteron
into a nucleus of radius 4-5 x 10-13cm. N. M. B.

Artificialradioactivityproduced by «-particles.
L. N. Ridenour and W. J. Henderson (Physical
Rev., 1937, [ii], 51, 1102).—Co, Cu, and Ni become
strongly radioactive when bombarded with about
0-05 microamp. of 7-m.e.v. a-particles. The relative
initial intensities of the activities are Co : Cu : Ni =
100 : 15 :22. In each case decay is accompanied by
emission of positrons. The respective half-lives and
suggested identifications are : 9-65+0-07 min., 59+1
min., 3-25+0-05 hr., and s2Cu, s8Ga, 61Cu.

N. M. B.

Artificial radioactivity produced by fast neu-
trons and their inelastic collisions. J. Rotblat
(Nature, 1937,139, 1110—1111).—The formation of a
radio-element of 11 min. half-period from Cu irradi-
ated by fast neutrons from a Be -f- Rn source has
been confirmed (cf. this vol., 5). The product is
62Cu derived from 6Cu by the loss of a neutron. The
60 min. half-period product from Zn is also con-
firmed, but it is an isotope of Ni and not of Zn (cf. loc.
cit.). Li Ag, a product of 25+3 min. half-period
but not of 50 sec. activity (cf. ibid., 107) has been
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obtained, probably from the reaction 10/Ag + xn =
106Ag + 2hi. The efficiency of this reaction is approx.
0-03 of the total efficiency of fast neutrons in producing
radioactivity in Ag. Activations of this type lead
to the appearance of two neutrons that are more
efficient than fast neutrons in producing activation of
the “ capture” type. This may account for the
increase of artificial activity observed when fast
neutrons pass through relatively small thicknesses of
certain absorbing substances, and attributed hitherto
to inelastic collisions. L.S T.

Radioactive isotopes of copper. E. A. Oeser
and J. L. Tuck (Nature, 1937, 139, 1110).—Irradi-
ation of CuO with fast neutrons from a Ra-Be source
gives a radioelement of 160+10 min. half-period.
This ppts. with NiS and must be due to §JISi or | |Ni;
it may be produced from either |JCu or "Cu by
capture of a neutron and expulsion of a proton. The
same half-period has been found in Ni irradiated by
slow neutrons. Cu irradiated by slow in the absence
of fast neutrons shows an activity of 13+0-5 hr. half-
period, and the same activity was obtained by separ-
ating radioactive Cu from Zn bombarded by fast
neutrons. No indication of a s, 10, or 17 hr. period
was obtained. L.S T.

Production of a silver isotope of 24 minutes
half-period by beryllium neutrons. H. Redde-
mann and F. Strassmann (Naturwiss., 1937, 25,
458—459).—The 24 min. half-period activity produced
in AgNOs by neutrons from a Ra-Be source remains
in the ppt. after pptn. as AgCl. It is probably due to
the process *2?Ag (n; 2n) * Ag-> 24 min. as suggested
by Bothe and Gentner (this vol.,, 162) and Heyn
ibid., 340). 0. D. S/

Long-period activity in cadmium irradiated
with neutrons. A. C. G. Mitchell (Physical
Rev., 1937, [ii], 51, 995—996).—Cdfoil under neutron
bombardment for a week gave rise to a decay curve
showing periods 52+5 and 5 hr. (cf. Cork, this
vol., 277). The activity was too weak to allow
identification. N. M. B.

Sidereal time periodicity of cosmic rays and
its phase shift. J. Barn6thy and M. Forr6
(Nature, 1937, 139, 1064— 1065). L.S. T.

Mechanism of the production of cosmic
showers. P. Auger, P. Enhrenfest, jiin., A.
Freon, and (Mme.) T. Grivet (Compt. rend., 1937,
204, 1797—1799).—The production of secondary
cosmic particles in Pb screens of varying thicknesses
has been investigated. The results are in accord with
the theory of Bhabha and Heitler (this vol., 213).

A.J. E. W.

Absolute intensity of the ionisation in argon
by cosmic radiation at sea level. J. Ciay and
K. Oosthuizen (Physica, 1937, 4, 527—530; cf.
Clay and Jongen, this vol., 213).—The ionisation has
been determined in A at pressures from 38 to 1 atm.
The intensities of ionisation at 1 atm. under 12 cm.
and under 56 cm. of Fe are 1-581 and 1-467, respec-
tively. The max. energies of electrons ejected from
the Fe walls under 56 cm. of Fe are < under 12 cm.
ofFe. 0. D.S.



440

Decrease of hard primary cosmic rays in mat-
ter. J. Cray, J. T. Wiersma, and E. M. Bruins
(Physica, 1937, 4, 521—526; cf. A., 1936, 773).—The
decrease has been determined in Hg, Pb, Fe, Sn, S,
and H2 under layers up to 1300 g. per sg. cm., and
is shown to depend on mass and not on electron
density or the size of the nucleus. The coeff. of
decrease decreases with increasing thickness of the
layers. It is suggested that the decrease is due partly
to replacement of protons by neutrons and partly to
energy loss in ionisation, showers, and radiation.

0.D. s

Passage of fast electrons and theory of cosmic
showers. H. J. Bhabha and W. Heitler (Proc.
Roy. Soc., 1937, A, 159, 432—458).—A theoretical
investigation of the production of secondary positive
and negative electrons by a fast primary electron.
Showers are explained by the ordinary quantum
theory. Comparison with experiment shows that
Rossi’s transition curve and Regener’s absorption
curve are in agreement with theoretical predictions.

G.D. P.

Measurements of the nuclear absorption of
electrons by the atmosphere up to about 1010
electron volts. |I. S. Bowen, R. A. Millikan,
and H. V. Neher (Nature, 1937, 140, 23).—Cosmic
ray intensities at different atm. heights at Madras,
India, and San Antonio, Texas, indicate that these
rays produce their max. ionisation before they have
penetrated through the first tenth of the atm. The
latitude-sensitive part of the cosmic ray ionisation
found in the lower atm. is practically all due to the
secondary effects of varied nature resulting from the
incoming electrons in the upper tenth of the atm.
The absorption coeflifs. suggest that the particles
producing the latitude and the east-west effect are
predominantly positive electrons and not protons.

L.S. T.

Longitude effect and the asymmetry of cosmic
radiation. G. Lemaltre (Nature, 1937, 140, 23—
24). L.S. T.

Energy loss of cosmic ray particles in metal
plates. P. M. S. Brackett and J. G. Wilson
(Proc. Roy. Soc., 1937, A, 160, 304—323).—The
energy loss associated wtih the passage of cosmic ray
particles through screens of Pb 1 cm. and 0-33 cm.
and of Al 1 cm. thick has been measured. For
energies of < 2 X 10®e.v. the observed energy
losses agree with the predictions of theory, but at
higher energies a discrepancy appears. The necessary
modifications of the radiation formula are discussed
and a formula is derived fitting experimental facts as
well as can be expected. G. D. P.

Disintegration of high-energy protons. G.
Nordheim, L. W. Nordheim, J. R. Oppenheimer,
and R. Serber (Physical Rev., 1937, [ii], 51, 1037—
1045).—Mathematical. Application of the Fermi
theory of (3decay to energy transfers by high-energy
protons to electrons and neutrinos in passing through
matter is examined. N B.

Transformation series from neutron irradi-
ation of uranium. L. Meitner, 0. Hahn, and F.
Strassmann (Z. Physik, 1937, 106, 249—270).—
A physical discussion of the relationship between the
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three transformation series, and elements of at. no.
93 to 96. L. G G

Determination of the number of free electrons
in metals from their mean free paths. L.
Riedel (Metallwirts.,, 1937, 16, 634—640).—Recent

investigations are reviewed. C. E. H.
Heavy particle interactions from 3-decay
theory. G. D. Camp (Physical Rev., 1937, [ii],

51, 1046— 1048).—Mathematical. Heavy particle
and [3-decay interactions could not be reconciled by
replacing the small const, g of a Fermi type coupling
by a function of the momenta of the light particles.
N. M. B.

Matrix element in Fermi’s theory of {3-decay.
L. W. Nordheim and F. L. Yost (Physical Rev.,
1937, [ii], 51, 942—947).—Mathematical. The
formulation of Fermi’s theory of {3-decay for a com-
plex nucleus containing many particles is investigated.

N. M. B.

(A) Mutual potential energy between two
deuterons. K. Umeda, S. Tomonaga, and Y. Ono.
() Exchange integral. S. Tomonaga and K.
Umeda (Sci. Papers Inst. Phys. Chem. Res. Tokyo,
1937, 32, 87—96, 97— 102).— (a) Mathematical. The
exchange energy is calc, on the basis of neutron-
proton force.

(o)  The conditions of disappearance of the exchange
integral are determined. F.J. L.

[Suggested] experimental test of the proton-
neutron exchange interaction. H. J. Bhabha
(Nature, 1937, 139, 1021—1022). L.S. T.

Statistical calculation ofthe density of the
energy levels of the nuclei. C.van Lier and G. E-
Uhtenbeck (Physica, 1937, 4, 531—542).—The
calculation of Bethe (). A., 1936, 1175) is extended.

o.D. S.

Statistical theory of the nucleus. L. Landau
(Physikal. Z. Sovietunion, 1937, 11, 556—565).—
Formula) for the energy distribution of nuclear levels
can be obtained without assuming the nucleus to be
an ideal gas (cf. A., 1936, 1175). A formula for the
determination of the width of resonance levéis for
neutrons is given. The inelastic scattering of neutrons
is also discussed. A.J. M.

Dynamic liquid model of atomic nuclei.
K. Umeda and Y. Ono (Sci. Papers Inst. Phys. Chem.
Res. Tokyo, 1937, 32, 120—128).—Theoretical. The
Thomas-Fermi liquid model of at. nuclei is treated
dynamically bv the method of Bloch (A., 1933, 443).

F.J. L.

Structure of nuclei beyond oxygen. E. W igner
(Physical Rev., 1937, [ii], 51, 947—958; cf. this vol.,
109).—Mathematical. An attempt is made to cor-
relate the inflexions in the mass defect curve with the
energy differences between isobars as obtained by
direct measurements and from the shift of the isotopic
no. to higher vals, with increasing no. of particles.

N. M. B.
Magnetic moments of atomic nuclei. T.
Schmidt (Z. Physik, 1937, 106, 358—361).—A

regular relationship exists between nuclear magnetic
and mechanical moments. H. C. G



i(h), n @

Signs of the nuclear magnetic moments of
w1i, 8Rb, 8Rb, and 13Cs. S. Miltiman and J. R.
Zacharias (Physical Rev., 1937, [ii], 51, 1049—
1052).—Application of the at. beam method of non-
adiabatic transitions shows that the sign is in each
case positive, in agreement with results from hyperfine
structure determinations. N. M. B.

Magnetic moment of the neutron. P. N.
Powers, H. Carroll, and J. R. Dunning (PhySiCé’d
Rev., 1937, [ii], 51, 1112—1113).—Investigations
previously reported (cf. this vol., 211) on the trans-
mission of neutrons through Fe plates are repeated
with two and three plates, using neutrons emitted
from a “ howitzer ” cooled to liquid air temp. Curves
are given showing that the effect (% increase in
transmission with the plates magnetised) increases for
slower neutrons and for greater thicknesses of Fe.
Theory is discussed. N. M. B.

Sign of the magnetic moment of free neutrons.
0. R. Frisch, H. von Halban, jun., and J. Koch
(Nature, 1937, 139, 1021).—Using the method
previously proposed (this vol., 340), the magnetic
moment of the free neutron is found to be negative,
l.e., the relative direction of spin and magnetic moment
is the same as in thé electron. This is in agreement
with expectations based on the magnetic moments of
the proton and deuteron. L.S T.

Origin of quadrupolar moments of atomic
nuclei. J. Solomon (Compt. rend., 1937, 204-,
1935— 1938).— Mathematical. J. G. A G.

Additional interaction of protons with an
electromagnetic field, due to the presence of the
electron-neutrino field. H. Primakoff (Physical
Rev., 1937, [ii], 51, 990—991; cf. this vol., 278).—
Mathematical. N. M. B.

Generalisation of the equations of the self-
consistent field for two-electron configurations.
A. F. Stevenson (Proc. Roy. Soc., 1937, A, 160,
588—604).—Mathematical.

Calculation of transition probabilities in hel-

ium. E. A. Hylleraas (Z Physik, 1937, 106,

395— 404).— Theoretical. H. C. G
Neutrino theory of light. A. Sokolov (Nature,

1937,139, 1071).—Theoretical. L.S. T.

Bose amplitudes in the neutrino theory of light.
V. Fock (Compt. rend. Acad. Sci. U.R.S.S., 1937,15,

241—244).—Mathematical. A.J. E.W.
Values of fundamental atomic constants.
S. von Friesen (Proc. Roy. Soc., 1937, A, 160,

424— 440).—A crit. survey of the at. consts. from a
no. of sources leads to the following vais. : velocity
of light (2-9978i0-0002) X 1010 cm. per sec., sp.
charge of electron (1-7585+0-002) X 107 e.m.u. perg.,
electronic charge (4-S00i0-005) x 10-10 e.s.u.,
Planck’s const. (6-610i0-015) X 10-27 erg sec.,
Avogadro’s no. (6-028+0-008) X 1023 mass of H
atom (I-673x0-003) X 10-24 The reciprocal of
Sommerfeld's fine structure const, is thus 136-9,
which agrees within the limits of error with Edding-
ton’s hypothetical val. 137. G. D. P.
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Redetermination of the elementary charge
by the oil drop method. Y. Ishida, |I. Fuku-
SHIMA, and T. Suetsugu (Sci. Papers Inst. Phys.
Chem. Res. Tokyo, 1937, 32, 57—77, and Nature,
1937,140, 29).—In view of discordant available vals.
of e an investigation was made, using an improved
Mijlikan apparatus, with special reference to the
effect of the convection current on the speed of the
oil drop, evaporation and oxidation (or adsorption)
of the drop, the shape of the drop, and the effect of
the arc on the drop. Full data are tabulated. The
val. obtained for e is (4-806+0-003) X 10-10 e.s.u.
using Harrington's val. for ij. N. M. B.

Collision of two oil drops and the stability
of a non-spherical oil drop. Y. Ishida (Nature,
1937, 140, 70—71).—In experiments on the fall of
electrified oil drops for the determination of e (cf.
preceding abstract) four types' of drops, varying in
shape and time of fall, have been identified.

L.S. T.

Mechanism of the formation of atomic and
colloidal centres of silver in alkali halide phos-
phors. A. Toporec (Compt. rend. Acad. Sci.
U.R.S.S., 1937, 15, 245—248; cf. A., 1936, 427).—
The formation of at. Ag and K centres by penetration
of electrons into KC1 and KBr crystals has been
studied by observing their ultra-violet absorption
coeffs. The formation of colloidal Ag particles
instead of at. centres is discussed. A.J. E.W.

Aluminium oxide bands. (Miss) E. Bodson
and (Miss) F. Dehatu (Bull. Acad. roy. Belg., 1937,
[v], 23, 408—415).—Using the method of explosion of
fine A1 wires as a source of excitation, several new
bands of the system :S—25 of A10 have been observed,
and the sequences Ad— 2 and Av= 3 have been
traced beyond their convergence. The extrapolated
normal heat of dissociation is 4-105 e.v. N. M. B.

Analysis of molecular 3n states with applic-
ation to A1H, OH+, and BH. C. N. Challacombe
and G. M. Aimy (Physical Rev., 1937, [ii], 51, 930—
936).— The mol. consts. X, B, and D are calc, by
Gilbert's method (cf. A., 1936, 661) with a more
accurate consideration of the rotational D terms. A
graphical method of obtaining Xis developed. Graphs
show, for K — 2, 3, 4, 5, the variation in multiplet
splitting as the coupling const. Xvaries from - s to 10.
New data for A1H lines with K <6 are given. A
comparison of corresponding electronic Is coupling
coeffs. in mol. and atom is made. N. M. B.

Structure of the a and 3band systems of SiF.
E. H. Eyster (Physical Rev., 1937, [ii], 51, 1078—
1086).—A new vibrational analysis of the a system
is given, and a detailed rotational structure analysis
of the (0, o) band of the a and of the p system is
tabulated. Consts. are evaluated and spin doubling
is discussed. N. M. B.

Band spectra of ionised halogen hydrides.
I1l1. Fine structure and isotope effects in hydro-
gen chloride and deuterium chloride spectra.
Term schemes. F. Norting (Z. Physik, 1937,
106, 177—204).—A theoretical discussion.

L. G. G.



442 BRITISH CHEMICAL

Spectrum of thallium fluoride. H. G. Howell
(Proc. Roy. Soc., 1937, A, 160, 242—253).—Absorp-
tion and emission spectra of TIE have been photo-
graphed and analysed. A doublet and singlet band
system and three continua are found in the region
2000—3100 A. No sign of 2BT1 is detected.

G. D. P.

Molecular emission spectra of metallic salts.
P. Mesnage (Compt. rend., 1937,204,1929—1931).—
Under the conditions employed (cf. A., 1935, 1051),
CrBij, Nil2, and MnlI2 did not afford mol. emission
spectra. With NiBr2 band spectra were emitted at
3900—5100 A. and there was a max. of continuous
emission at 5700 A. With CoBr2, band spectra were
emitted at 4340—4900 and 5400—5750 A.

J. G. A G

Absorption spectrum of solid anhydrous
cobalt chloride. 0. R. Howell and A. Jackson
(J.C.s., 1937, 973—979).— An investigation and

comparison of the bands of the solid deposited on
filter-paper and of solutions in agq. HC1 confirms the
view that the blue colour is typical of association of
the Co ion with four Cl ions, and the red colour of
association with six groups. The transition red -
blue in the range liquid air temp.—350° does not
accord with the visual appearance Owing to the vari-
ation of intensity of the relative amounts of Co in
the respective forms. The conversion with rise of
temp, is comparable with that of the salt in agq. HC1
or aq. MgCl2and is attributed to increasing association
of Co with four Cl ions. Crystal structure determin-
ation by the powder method shows no indication of
such change. The absorption spectrum of the solid
salt deposited on various supports shows that different
bands are enhanced by different surfaces.
N. M. B.

Available surface of cellulose. O. R. Howell
and A. Jackson (J.C.S., 1937, 979—982).—With a
view of determining the available or real surface of
cellulose fibre, the absorption spectrum of solid CoClI2
deposited in different amounts- on filter-paper was
measured. Absorption max.-deposit curves show
discontinuity corresponding with the formation of a
primary covering, and evidence that this is unimol. is
given. The calc, available surface is 85 times as great
as the total apparent surface obtained by measure-
ments of the constituent fibres under a microscope.
Results are discussed in relation to the granular theory
of cellulose. N. M. B.

Absorption spectra of solutions of some
halides and oxyhalides of sulphur, selenium,
and tellurium. R. Samuel and M. Usman (Proc.
Indian Acad. Sci.,, 1937, 5, A, 425—432)—The
absorption spectra X >2400 A. of SOBr2, SeOCI2,
SeBr4, TeBr2, Tel2, and Se2Br2 dissolved in neutral
solvents are similar to those found in the vapour state
(A., 1936, 775). The Te-l bond energy is 36 kg.-cal.
per mol. F. J. L.

Absorption spectrum of phosphorus penta-
selenide vapour. M. I. Hag and R. Samuel
(Proc. Indian Acad. Sci., 1937, 5, A, 423—424). The
two long-wave limits are XX3420 and 2534A,, Xl
2780 A .; the energy difference is 1-3 e.v. (ID — 2P of
So = 1*18 e.v.). The two regions of selective
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absorption probably correspond with the dissociation
processes 0-5P,Ses -> 0-5P,Ses + Se (&) ; 0-5P2Ses ->
0-5P2Ses + Se"(iZ>). “ F.J. L.

Energy of dissociation of carbon monoxide.
R. Schmid and L. Gers (Z. physikal. Chem., 1937,
B, 36,105—128; cf. this vol., 279).—Consideration of
the absorption spectrum leads to the dissociation
scheme CO + 11-06 volts-> C (59 + 0 (). This
scheme also agrees with the results of electron
collision experiments in CO and CO02 The val.
170-2 kg.-cal. is calc, for the at. heat of vaporisation
of solid C. This leads to CN (XZ)-> C(55) +
N (*$) — 182-6+5 kg.-cal., a result which seems to
be supported by the distribution of perturbations in
the B2 state. The above dissociation scheme also
permits an interpretation of the ultra-violet absorption
spectra of CO and C02 R. C.

Completion of the term schemes of carbon
monoxide. Il. R. Schmid and L. Gero (Z
Physik, 1937, 106, 205—211).—A continuation of
earlier theoretical work (this vol., 279). L. G. G

Absorption spectra and photochemistry of
polyatomic molecules containing alkyl radicals.
V. Vibration frequencies and structure. H. W.
Thompson and J. W. Linnett (Proc. Roy. Soc., 1937,
A, 160, 539—562; cf. A., 1936, ‘ 1443)—The
vibration frequencies of metallic alkyl compounds are
considered. It is shown that with ZnMe2 and HgMe2
a valency force field is more satisfactory than a
central force, and that the experimental data are
consistent with a linear structure. The bearing of
the results on certain chemical problems is discussed.

G. D. P.

Optical absorption of porphyrins. XI. A.
Stern and M. Dezelio (Z. physikal. Chem., 1937,
179, 275—294; cf. this vol., 165).—Introduction of
two OH into the 5:6 position of the chlorin system
shifts the band max. towards the red, but otherwise
has little effect on the band spectrum, which remains
of the “ chlorin” type. Dihydroxychlorin and
dihydroxy-"-chlorin have different absorption
spectra, which suggest that the steric relations between
these isomerides are similar to those between the
corresponding unoxidised compounds. The absorp-
tion curves of the diliydroxyporphyrins (I) are of the
“ porphin ” type, indicating oxidation, not at the
(3-positions of the nuclei of the porphin system (1),
but at the methine bridges. From the similarity
between the effects on the absorption spectrum of
introduction of Me and OH into the methine bridges
of (I1) and the effects accompanying similar substitu-
tions in CeHs it is inferred that the OH in (l) are
attached to the y- and S-C atoms. The absorption
spectra of solutions of mono- and di-hydroxypor-
phyrins vary little with the solvent. The changes
occurring in porphyrin solutions in light apparently
consist in photo-oxidation proceeding by way of (I).
In acid solutions the absorption spectra of (1) differ
considerably from those of the corresponding por-
phyrins, presumably owing to modification of the
basic character of the porphyrin complex by the OH.
The absorption spectrum of mesorhodin Me ester (I11)
(fluorescent) is of the *“ porphyrin” typo. In
solution equilibrium seems to be established between
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(1) and the (non-
fiuorescent). R. C

Near infra-red absorption spectrum of heavy
water. L. Kellner (Proc. Roy. Soc., 1937, A,
159, 410—415).—The absorption of liquid D20 in tho
range 0-9 to 2-1 u has been measured. Four absorp-
tion bands are observed and ascribed to overtones and
combination tones of three fundamental frequencies.

G.D. P.

Rotation of water molecules in carbon disul-
phide solution. E. L. Kinsey and J. W. El1lis
(Physical Rev., 1937, [ii], 51, 1074—1078).—The
absorption spectrum of H2 dissolved in CS2 (1 in.
length) was investigated for four combination bands
corresponding with those found in the vapour state.
A correlation is made between the solution and
vapour bands with and without the assumption of
vapour-solution shift. Results in each case indicate
that the mol. in the solution is freely rotating. The
existence of line structure in the solution spectrum is
undecided. In the 3 (xregion a doublet in the solution
of components at 2-80 and 2-65 jais found.

N. M. B.

Infra-red absorption of mixtures of water
and organic liquids. D. Williams, T. Gatica,
and W. Gordy (J. Physical Chem., 1937, 41, 645—
649).—Tho infra-red absorption spectraofMeOH-H20,
PrOH-H20, and glycerol-H20 mixtures have been
measured. It is concluded that the intense bands at
2-8 x and the weaker bands at -1 jx are due to H2
mois, which have been distorted by the solvent mois.
Even in mixtures containing only 5% of H2 a con-
siderable no. of these distorted mois, are associated
in a manner similar to that in the liquid H2 state,
as is shown by the existence of the 4-7 (i absorption.
No evidence of the distortion of alcohol mois, was
found. 0.J. w.

Effect of hydrogen bonding on the infra-red
absorption of the hydroxyl group. A. M. Bus-
well, V. Deitz, and W. H. Rodebush (J. Chem.
Physics, 1937, 5, 501—504 ; cf. this vol., 110).—Ag.
solutions of0-NOo0'CgHj-OH (1), 2 : 4-dinitroresorcinol,
2:4-and2:*(NQ~Hg-OH, 2:4:6-(N02)3sCsH2-0H,
Me salicylate (11), salicylaldehyde, and o-nitroanisole,
and solutions of (I) in CS2 and C2Cls all show a strong
absorption max. at about 3350 cm.-1  After keeping
in contact with D20, (I) and (1) show a decrease in the
intensity of this band and formation of a new max. at
2440 cm.-1, attributable to replacement of OH by 01).
The absorption spectra of aq. MeOH, EtOH, Bu“OH,
and CH2Ph-0OH show a decrease in the intensity of
the 3700 cms band with increasing alcohol concn.
whilst a band appears at 3400 cm .1 of intensity 4
that of the 3700 cm.-1 band. This is interpreted as
indicating intermol. H bonds. J. W. S

Assignment of the 85 frequencies in
the ethylene molecule. T. Y. Wu (J. Chem.
Physics, 1937, 5, 600—601).—Theoretical consider-
ations support the view of Sutherland and Dennison
that of the fundamental frequencies of CoH,, =
1623 and vArt= 1342 cm.-1, respectively (cf. A.,
1935, 569). This causes certain changes in the vais,
of the frequencies for G>H,D, and C:Ds (this vol.,
397). " J. W. S

corresponding mesoverdin

INORGANIC CHEMISTRY. 443

Infra-red spectrum and internuclear distances
of methylacetylene. R. M. Badger and S. H.
Bauer (J. Chem. Physics, 1937, 5, 599).—The
spectrum of CMe-CH lias been measured over the
range 7500—11,500 A., and the 10,304 A. band
re-investigated in detail. The results confirm
previous data (this vol., 166), and it is concluded
that the short C—C distance, 1-463 A., indicated for
this compound is real. This is in accord with the
observation that the bond force const, in these
compounds is > the val. expected for a C—C distance
of 1-54 A. (ibid., 219). J.W. S

Infra-red and Raman spectra of chlorobromo-
methanes. J. Lecomte, H. Volkringer, and A.
Tchakirian (Compt. rend., 1937,204,1927— 1929).—
The Raman frequencies are: CCI3Br 187, 243, 289,
418, 710, 765, CCI,Br2 141, 164, 230, 252, 318, 370,
672, 720, 759, and CCIBrs 139, 210, 266, 326, 674,
734 cm.1 The infra-red frequencies between 500
and 1400 cm.-1 are : CCIBr 717, 764, CCl2Br2 680,
727, 764, and CCIBrz 667, 740 cm.-1 J. G. A G

Werner complexes. Dissimulation of the N-H
vibrationin ammine complexes. (Mme.) M. Frey-
mann and J. P. Mathieu (Bull. Soc. chim., 1937, [v],
4,1297— 1300).—Aq. solutions of [Pt(NH.3)3CsHsN]Cl2
and n's-[Pt(NHs)2(CsHsN)2]Cl2 do not show the ab-
sorption band at 1-04 j. and tho Raman frequencies

characteristic of NHs (cf. A., 1935, 563; this vol.,
219). An anomaly is explained (A., 1931, 1353;
this vol., 168.) J. G. A G

Raman spectra of crystal powders. V. |I.
Inorganic nitrates. 1l. Water of crystallisa-
tion. R. Ananthakrishnan (Proc. Indian Acad.
Sci., 1937, 5, A, 447—462).—1. The Raman spectra
of NaNOo, KNOa NH,N03,Pb(N03)2, Sr(N03)2,4H20,
Ca(N03)2,4H,0, Cd(NO02)2,4H,0, "Mg(NO03)2,6H20,
Cu(NO03)2,3H20, Ce(NO03)3,6H20, and Bi(NO03)3,5H20
have been photographed using the technique of
complementary filters. The main nitrate frequency
is 1050 cm.-1, intense and sharp in all nitrates, and a
less intense lino 710—755 cm.-1  The interval 1100—
1600 cm.-1 is complex, and depends on nature of
cation, no. of HXD of crystallisation, and crystal
structure.

Il. The spectra of Mg, Ca, Cd, Cu, Ce, and Bi
nitrates, Sr, Mg, and Mn chlorides, CuS04,5H20,
NaV04,12H20, NasP0,12H20, Na2C03,10H20, and
Na2Bs+07,10H,0 all differ widely from one another.
The H20 of crystallisation gives rise to Raman fre-
guencies between 3150 and 3650 cm .-1 F.J. L.

Relation between Raman frequencies and in-
teratomic distances. P.DonzelotandJ. Barriol
(Compt. rend., 1937, 204, 1867— 1868).—The plot of
“ reduced ” frequency against internuclear distance
is a straight line. Methods of obtaining the
“ reduced ” frequencies are outlined. W. R. A.

Raman spectrum of monodeuteroethylene.
J. M. Delfosse, JVC. Jungers, G. Lemaitre, Y. L.
Tchang, and G. Manneback. (Nature, 1937, 139,
1111—1112).—Calc, data for C2H4, C2Hs3D, G2D 4 and
observed data for C:H3D are tabulated and discussed.
Calc, and observed frequencies for C:H3D agree to
within 1-5%. L.S. T.
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Raman spectra of amino-acids and related
compounds. 1V. lonisation of di- and tri-
carboxylic acids. J. T. Edsall (J. Chem. Physics,
1937, 5, 508—517; cf. A., 1936, 269; this vol., 168,
282).—Raman frequencies are recorded for ag.
solutions of H2C204, K2C20 4, CH2(CO,H)2,
CH2(C02H)(C02Na), CH2(C02Na)2,  CD2(C0:2D)2,
CD2(C02Na)2, crotonic acid, Na crotonate, Na
maleate, Na, fumarate, d- and 7?>eso-tartaric acids,
Naz ¢-tartrate, /-aspartic acid hydrochloride, Na
Z-aspartate, ;-glutamic acid hydrochloride, Na
¢-glutamate, tricarballylic acid, Naz tricarhallylate,
citric acid, and Nas citrate, together with preliminary
data for NH2-acids, The strong COH frequency at
about 1700 cm.-1 vanishes on ionisation, and the ions
show one or more intense polarised lines near 1400
cm.-1, which are almost unaffected by D substitution
and probably correspond with a symmetrical valency
oscillation of the CO02 group. Deformation fre-
quencies in the same region and due to CH2 and Me
groups are changed by D substitution. Most of the
substances show strong polarised lines at 700—
950 cm.-1, which are increased in frequency by
30—50 cm.-1 on ionisation and depressed bv D
substitution. Frequencies below 600 cm.-1, which
are almost unaffected by ionisation or D substitution,
are attributed to bending or twisting vibrations.

J. W. S

Light scattering, Raman spectra, and allied
physical properties of some essential and veget-
able oils. C. Dakshinamukti (Proc. Indian Acad.
Sci.,, 1937, 5, A, 385—406).—The adiabatic and
isothermal compressibility, sp. vol. for various temp.,
sp. heat at const, pressure, n, rotation of plane of polaris-
ation, depolarisation factor, intensity of scattered
light, and Raman spectra of eucalyptus, cajeput,
coriander, anise, citronella, sandal, coconut, ground-
nut, and castor oils are recorded. The intensity of the
scattered light indicates that its origin is mol., and
the Raman spectra show that the accepted chemical
constitutions of; the oils are correct. F. J. L.

Formation and mode of action of light-sensitive
zinc sulphide and other luminophores. N.
Rienht (Ann. Physik, 1937, [v], 29, 636—664).—A
survey of recent work. H. C. C.

lonisation potentials of free radicals methyl
andethyl. R.G.J.EraserandT. N. Jewitt (Proc.
Roy. Soc., 1937, A, 160, 563—574).—A beam of free
radicals, formed by thermal decomp, of Pb tetra-
alkyl, is admitted to an ionisation gauge. From
the ion current the ionisation potentials are deduced
(Me 11-2, Et 10-6 volts = 0-8). G.D. P.
Photo-electric measurements with metallic
antimony. R. Suhrmann and W. Berndt (Z
Physik, 1937, 106, 354—357; cf. Middel, this vol.,
395).—Middel’s films of Sb must have contained some
non-metallic Sb. The internal photo-electric effect
in metallic conductors is vanishingly small.
H. C. G.
New kind of permanent polarisation of dielec-
trics. G. Nadjakoff (Compt. rend., 1937, 204,
1865— 1866).— By subjecting a dielectric to the
simultaneous action of illumination and an electric
field a new type of polarisation (permanent photo-
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polarisation) is induced. This is maintained in-
definitely if the dielectric is kept in the dark after
removal of the electric field. Its magnitude can be
measured from the current produced in an ionised
gas under standard conditions of illumination of the
photo-cell. W. R. A.

Effect of heat on the uni-polar electrical con-
ductivity of carborundum. M. K. Ciiakravarty
and S. R. Khastgir (Phil. Mag., 1937, [vii], 24,
127—141; cf. A., 1935, 148, 682).—The effect of
change of temp., between 300° and 800° abs., on the
conductivity of a carborundum crystal in two opposite
directions has been studied, k increases exponenti-
ally with temp. The ratio of the two vals. of k rises
or falls with temp., or shows a max. val. The results
are interpreted on the basis of the Wilson-Fowler
electron theory of semi-conductors. A.J. E. W.

Dependence of dielectric loss on constitution
and size of molecule of ketones. W. Holzmuller
(Physikal. z., 1937, 38, 574—587).—The dielectric
loss of a no. of aliphatic and cyclic ketones in non-
polar solvents was determined by finding the heat
produced when the solutions were placed in a high-
frequency field. The calc, relaxation time increases
with increasing size of the ketone mol., and is different
for two ketones of the same moment but different
structure. The effects of solvent and dipole associ-
ation are considered. The results can be explained
by the dipole theory. The agreement with theory is

better for the larger mols. A.J. M.
Theory of electrical breakdown in ionic
crystals. H. Frontion (Proc. Roy. Soc., 1937,

A, 160, 230—241).—From the time of relaxation of
an electron in an ionic lattice the crit. field, F, for
electrical breakdown is calc. Agreement with experi-
ment is obtained. F increases with rising temp, and
if foreign atoms are introduced into the lattice. The
theory also indicates an increase in F for layers about
10-s cm. thick. G. D. P.

Dielectric constant of mixed crystals of sodium
ammonium and sodium potassium tartrates.
R. C. Evans (Phil. Mag., 1937, [vii], 24, 70—79).—
Vals. of s for a complete series of mixed crystals,
obtained in the frequency range 50—2000 kc., are
recorded. For the Na NHs salt, e = 8-2. No vari-
ation of e with frequency occurs in the above range.

A.J.E.W.

Dielectric constants of solutions of some alco-
hols in benzene. V. I. Romanov and I. A. E1tzin
(Physikal. Z. Sovietunion, 1937, 11, 526—538).—
The dielectric consts. of MeOH, Bu”~OH, n- and iso-
CsHn*OH in CsHs have been determined for X57-75
cm., and the mol. polarisations have been calc. The
electric moments are obtained and compared with
those for a static field. The deviation is considerable,
except in the case of MeOH, the vals. agreeing more
closely with those calc, for the absorption max.

A.J. M.

Dipole moments of hydrazides. P. R. Frey
and E. C. Gitbert (J. Amer. Chem. Soc., 1937, 59,
1344— 1347).—Vals. of (. for benzoyl-, a(3-dibenzoyl-,
a-benzoyl-P-p-toluoyl-, a-benzoyl-|3-"-chiorobenzoyl-,
and  a-benzoyl-(3-"-nitrobenzoyl-hydrazidc, azodi-
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benzoyl, and 2 :5-diphenylfurazan are 2-70, 2-63,
3-38, 3-82, 5-57, 2-85, and 3-45, respectively.
E. S. H.
Raman effect and dipole moment in relation
to free rotation. VIII. Molecular structure
of carbonic esters. M. Kubo, Y. Morino, and
S. Mizushima (Sci. Papers Inst. Phys. Chem. Tokyo,
1937, 32. 129—137).—The dipole moment of Et;>C0s
is 1-07 (79—204°) and of Me2C0s 0-86—1-00 (55—
206°). These is no significant single bond-double
bond resonance, the normal state approximates to
the classical formula, and the temp, effect in Me2CO03
is due to oscillation of Me groups; this is not possible
in Et2C03 because of mutual interaction of Et groups,
F.J. L.
Dielectric constant of cetyl alcohol near itsm.p.
K. Higasi and M. Ktjbo (Bull. Chem. Soc. Japan,
1937, 12, 326—327).—Data for the range —13-5°
to 64° show that cetyl alcohol has a max. dielectric
const, at slightly < m.p. J. G. A G

Double refraction effect in certain fatty
materials. L. Berllingham (Nature, 1937, 140,
70).—When tested by the projection refractometer
vaseline, lanoline, rubber lubricant, ordinary yellow
soap, and green soft soap show two refractive indices.

L.S. T.

Origin of optical activity in nature. C. W. F.
Spiers (Naturwiss., 1937, 25, 457).—The theory of
Kuhn is preferred to that of Langenbeck and Triem
(cf. A., 1937, 111, 29). O.D. s.

Relative and absolute spatial configurations
of optically active tri-diamine complexes of
chromium, cobalt, and rhodium. F. M. Jaeger
(Bull. Soc. chim., 1937, [v], 4, 1201—1220; cf. this
vol., 170).—Earlier work by the author and others is
discussed (cf. A., 1928, 1172). The application of
Werner’s solubility rule to the halogeno-cZ-tartrates
shows that Z)-[Co(en)3, Z>-[Cr(en)3, ;-[Rh(en)3 (I),
L-[X(d-cpn)3, and ¢-[X(d-cxn)3 have the same
spatial configuration, where D and L denote rotation
of resolved complex in red light, X = Co, Cr, Rh,
en = (CH2-NH22 cpn = cycfopentanediamine, and
cxn = «/dohexanediamine. Only in (1) does sub-
stitution of Co or Cr by Rh lead to inversion of
rotation in the red, the configuration remaining the
same. Application of Delepine’s * active racemate ”
method (A., 1935, 65) confirms the above conclusions.
The rotatory dispersions and circular dichroism of the
chlorides of the above ions and of i-[Co(i-cxn)z(en)]Cls
and L-[Co(<f-cxn)(en)2]Clz have been determined (cf.
A., 1936, 410) and when interpreted by the method of
Kuhn and Bein (A., 1934, 476) lead to identical spatial
configurations for all of the ions except in the case of
i-[Co(d-cpn)3]CI3, which gives anomalous results, and
this suggests that the method may not have the range
of application hitherto supposed. J. G. A. G

Measurement of circular dichroism in the
ultra-violet regions. |. R. Tsuchida (Bull.
Chem. Soc. Japan, 1937, 12, 276—285).—Mathe-

matical. A general equation (i) for use in measure-
ments of circular dichroism (A., 1930, 1096) has been
developed and the equation formerly used (loc. cit.)
is shown to be a very special case of (i). The optical
absorption, rotatory dispersion, and circular dichro-
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ism of NHa4 x-bromocamphor---snlphonate in the
visible and ultra-violet have been determined.
J. G. A G
Magneto-optical properties of compressed
gases : magnetic birefringence of nitric oxide.
Magnetic rotatory power of helium. H. Bizette
and B. Tsai (Compt. rend., 1937, 204, 1870—1871).
—A calc. Cotton-Mouton const, for NO agrees well
with the observed val. and indicates that the bire-
fringence is max. at —57°. The Verdet const. for
He at 89 kg. per sg. cm. lias been measured.
W. R. A
Anomalies in the magnetic rotatory dispersion,
of sulphuric acid solutions of tellurium. H.
Bizette and M. Scherer (Compt. rend., 1937, 204,
1931—1933).—The rotations due to Te were positive
on both sides of the Te absorption band. J. G. A. G.

Structure and electronic interpretation of
some optically active sulphoxides.—See A., Il,
373.

Polarity of chemical bonds. M. L. Huggins
(J, Chem. Physics, 1937, 5, 527—529).— It is as valid
to consider polar bonds to resonate between two
covalent states as between a covalent and an ionic
state. It is suggested that a H atom may be bonded
simultaneously to two other atoms if they are suffi-
ciently electronegative (e.g., F), and that C or N
atoms suitably surrounded by electronegative atoms
can hold >4 bonding electron pairs in the valency
shell. Pauling’'s magnetic criterion of bond type may
distinguish between covalent bonds and ionic bonds.

J. W. S

Determination of intermolecular forces in
gases from their viscosities. D. Burnett (Proc.
Camb. Phil. Soc., 1937, 33, 363—370).—Theoretical.

F. J. L.

Force constants and molecular structures.
C. R. Batley and J. B. Hale (Nature, 1937, 139,
1112).—For COC12 CH20, and CO(NH2)2 the carbonyl
force consts. are of the order 12-3, 11-5, and 10-2,
respectively; the carbonyl frequency, Oj, for CH20
(1744 cm.-1) can be regarded as the normal val., and
arises from a pure double linking. CO(NH2)2 («j —
1655 cm.-1) has a considerable single linking con-
tribution, but COC12 (<ax— 1827 cm.-1) has a marked
triple linking effect. L. S T.

Rotation and vibration of linear triatomic
molecules. A. Weinberg and C. Eckart (J.
Chem. Physics, 1937, 5, 517—522; cf. A., 1935, 685).
—Mathematical. The wave equation of the triat.
mol. is derived and its approx. solution is discussed.

J. W. S.

Determination of the constants of harmonic
vibrations, O. Redlich and H. Tompa (J. Chem.
Physics, 1937, 5, 529—538; cf. A., 1935, 685).—
Mathematical. The method of relating the consts.
of potential energy and frequency of potential
systems for harmonic vibrations is developed.

J. W. S

Re-determination of the carbon-oxygen dis-
tance in calcite and the nitrogen-oxygen distance
in sodium nitrate. N. Ertiott (J. Amer. Chem.
Soc., 1937, 59, 1380—1382).—X-Ray investigation
gives 1-313 A. for the C—0 distance and 1-210 A. for



446

the N—O distance. The latter val. is discussed in
relation to the effect of resultant charge of an atom
on its covalent radius. E. S. H.

Valency angle and radius of action of bound
atoms. H. A. Stuart (Z. physikal. Chem., 1937,
B, 36, 155—162).—Existing data for internuclear
distances and valency angles for mols. of the types
AX2 and AX3s indicate that valency angles > the 90°
required by wave mechanical theory for O, S, and N,
e.g., 110° for o , are due to repulsive forces between
the X atoms. Interat. repulsive forces appear in-
adequate to effect any appreciable deformation of
electron envelopes. R. C

Quantum theory of atomic polarisation. 1.
Polarisation by a uniform field. Il. Van der
Waals energy of two atoms. R. A. Buckingham
(Proc. Roy, Soc., 1937, A, 160, 94— 113, 113—126).
—1. The at. polarisability of several atoms containing
closed electron groups is calc, from their self-con-
sistent fields. An antisymmetrical wave function
gives better results than a symmetrical function.

Il. The method developed above is used to calc,
the mutual energy of an atom polarised by another
distant atom. The dipole-dipole const, is related to
the at. polarisability, and is calc, for rare gas atoms
and for alkali ions in crystals. G. D. P.

Role of dipole-dipole coupling in dielectric
media. J. H. Van Vieck (J. Chem. Physics,
1937, 5, 556—568; cf. this vol., 353).—Mathematical.
It is shown that the Lorentz expression for the local
field (E + 4-P/3) and the Clausius-Mossotti formula
are only first approximations, valid at low density.
A Gaussian approximation or a formula based on
Onsager’s theory does not allow the electric analogue
of ferromagnetism in polar liquids, demanded by the
Clausius-Mossotti law. Hence the hypothesis of
hindered rotation may not be necessary to explain
the absence of spontaneous polarisation and great
saturation curvature in strong fields. Kirkwood's
calculations (A., 1936, 1321) of the translational
fluctuation effect are extended to include polar mols.
and accord with measurements on NHsz (A., 1931,
147; 1934,11). J.W. S

Surface tension of deuterium oxide and of its
mixtures with water. G. Jones and W. A.
Ray (J. Chem. Physics, 1937, 5, 505—508).— The
surface tension (y) of D20--H20 mixtures (22—97%
D20) oc 1—0-00501As (As — change in d from that
of pure H20). By extrapolation y for pure D2 is
calc, to be 0-99946 that- of H20. J. W. S

Surface tension of water and heavy water.
J. Timmermans and H. Bodson (Compt. rend., 1937,
204, 1804—1807; cf. A., 1936, 557).—Vais, of y for
H20, obtained by capillary-ascent, bubble-pressure,
and drop-wt. methods, and vals, for D20 obtained by
a capillary-ascent method, are given for temp. >40°.
The yiT curves show an anomalous flattening at 13°
for H2 and at 17° for D20. A.J E. W.

Polyhalides. V. Structure of polyhalides.
S. K. Ray and D. Majumdar (J. Indian Chem. Soc.,
1937, 14, 197—207).—Parachor measurements indi-
cate that the bonds between the halogens in NEt413,
NEtl,Br2, CsH4Br-NMesl,Cl2, CsHsBr-NMesl,Cl4,
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CsHsBrNMes,Br3, and NEt4IBr,Clz are electron-pair
and not singlet links. Structures are suggested.
F. J. L.
Parachors ofpolycyclic compounds. 11. D.N.
Kursanov and V. S. Goriatschev (J. Gen. Chem.
Russ., 1937, 7, 1096—1101; cf. A., 1935, 15).—The
parachors of monocyclic compounds with a double
linking are in agreement with theory, whilst those of
similar dicyclic compounds are consistently <
theoretical. R. T.

“ Detour-excitation,” a hitherto unnoticed
retroaction phenomenon in grating interference.
M, Renniger (Z. Physik, 1937, 106, 141—176).—A
discussion of the reinforcing effect of secondary internal
reflexion, due to the primary radiation, on the
diffracted X-radiation from diamond. The Ilattice
const, of diamond obtained from a consideration of
this effect is 3-55948+0-00010 A. L. G G.

Theory of fine structure in the X-ray absorp-
tion spectra of triatomic molecules. B. V.
B ogdanovitsch (Physikal. Z. Sovietunion, 1937, 11,
513—525).—An exact formula for the fine structure
in X-ray absorption spectra of triat. mols. is derived
on the basis of Petersen’s generalisation (A., 1932,
892; 1933, 332; 1936, 399) of Kronig's theory (A.,
1932, 553). The scattering of the electron wave by a
system of two atoms is considered. Axial symmetry
of mols. has little effect on the fine structure function.

A.J. M

Uses and limitations of X-ray diffraction

methods. J. T. Norton (J. Appl. Physics, 1937,

8 , 307—312).—A discussion. H. J. E.
The liquid state. K. F. Herzferd (J. Appl.
Physics, 1937, s , 319—327).— A review. H. J. E.

Cathode sputtering of copper inlightand heavy
hydrogen. A. Gunther-Schulze (Z. Physik, 1937,
106, 371—372).— At 2000 volts cathode sputtering of
Cuin D2 is the same as in H2, H. C. G.

Nature of the boundary surface of selenium
film cells. P. Goritich (Z. Physik, 1937, 106,
373—378).—Cathode sputtering of the Se surface
with Pt or Ag gives greater sensitivity than evapor-
ation in vac. The Se surface appears to be covered
with a thin laver of Se oxides and adsorbed gas atoms.

H.C. G

Comparison of cathode sputtering of pure
and oxide-coated magnesium surfaces. A.
Gunther-Schulze and H. Betz (Z. Physik, 1937,
106, 365—370).—Sputtering from an oxide-coated
Mg cathode is only 0-4% of that from pure Mg.
Equally small is that from Mg in H2, whilst in He no
sputtering occurs. The reduction when impurities
are present on the surface is due to the expulsion of
Mg ions, which return to the cathode, instead of Mg
atoms. L. G. G,

Effect of temperature on the intensity of re-
flexion of X-rays from zinc crystals. E. O.
Wolran and G. G. Harvey (Physical Rev., 1937, [ii],
51, 1054— 1061).—Measur