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I.—SUB-ATOMICS.

Paschen-Back  effect. VII. Configuration interaction.
J. B. Green (Physical Rev., 1941, [ii]; 69, 69—T71; cf. A,
1939, I, 501).—The spectrum of Kr exemplifies well the
effect of configuration interaction.  The levels 3s, and 4d,,
belonging to configurations of the same parity, are <1 cm.??
apart, and the Zeeman patterns of lines;arising from them
show large perturbations as:regards both ‘positions and
relative intensities of the components. A semi-empirical
theory leading to good agreement with experiment is dis-
cussed. N. M. B.

Zeeman effect of xenon. J. B. Green, E. H. Hurlburt,
and ' D. W. Bowman (Physical Rev., 1941, [ii], 89, 72—T74).—
Full Zeeman data for ~125 Xe 1 lines are tabulated. The
g sum rule is violated by both of the completely known
configurations, and in some cases may be accounted for by
configuration interaction. ; N. M. B.

Photoconductivity of a natural willemite crystal. R. C.
Herman and R. Hofstadter (Physical Rev., 1941, [ii], .59,
79—84; cf. A., 1939, I, 60; 1940, I, 311).—Data for the
dependence of the photoconductivity on the A of the exciting
light, temp., and time are plotted and discussed.  The ultra-
violet absorption spectrum of the crystal has bcer:)N otﬁai}ged.

Work function and temperature. S. Seely (Physical Rev.,
1941; (ii], 59, 76—78).—The change in height of the potential
energy barrier at the surface of a metal with the expansion
of the metal on heating is investigated, and the change of
the normal max. energy of an electron in a metal is calc. as
a function® of temp. of the metal. Results show that the
work function is a’linear function of temp., and, with the
thermionic emission equation, show that the thermionic
emission const, is characteristic of the metal, and is no longer
the same for all pure metals, Calc. consts. for C, Ca, Mo,
Ni, Pt, and W show fair agreement with experimerllé:. i

~ Stationary electric and magnetic flelds in beams of light.
F. Ehrenhaft (Nature, 1941, 147, 26).—Experimental results
show that every wave of light possesses a stationary field
intensity in its direction of propagation, and also a stationary
magnetic field." There'is thus a p.d. between two points on
the ray of light which has magnetising effects. L. S. T.

- "Abundance ratio ®Ni: ®Ni. H. A. Straus (Physical Rev.,
1941, [ii], 89, 102—103).—In view of discordant available
data, a new double-focussing mass spectrograph was used to
separate the ions. The ratio obtained is 1-3. N. M. B.

Isotopic weights of nickel isotopes by the doublet method.
T. Okuda, K. Ogata, H. Kuroda, S. Shima, and S. Shindo
(Physical Rev., 1941, [ii], 59, 104).—From mass differences
obtained from doublet photographs, using a discharge
through the vapour mixture Ni(CO),—#-C,H,;, the following

isotopic wts. and packing fractions, respectively, were
obtained : 58Ni 57-959674-4:1 <104,  —6:97-4+0:07; *Ni
59:9497743-5 X104, —8:374-0:06; *Ni 60-9540-+15x 104,
—7-540:3; ©®Ni 61-94955+3-0x10-%, —8144-0:06; ©Ni

63:94740-+-5-6 X104, —8:22-+-0-09. The calc. at. wt. is
58-69, in exact agreement with the international val.
: N-M. B.

Radioactivity and the periodic table. J. F. King and P. H.
Fall (J. Chem. Educ., 1940, 17, 481-—482).—A demonstration
model is described and illustrated. IS STS

Neutro-electric effect. S. Kikuchi and H, Aoki (Proc.
phys.-math., Soc. Japan, 1938, [iii], R0, 403—404; Chem.
Zenty., 1938, ii, 3783).—The effective cross-section of the Pb
93 Rk

atom for' the neutro-electric effect is 0:5—1 x10-2% sq. cm,
This val. accounts for the unexpectedly small no. of paired
tracks obtained in Wilson chamber photographs (cf. ‘Ai,
1938, I, 169, 289; 1939, I, 56). AL TEESWiing

Collisions of neutrons with deuterons and the nature of
nuclear forces. H. S. W. Massey and R. A, Buckingham
(Natyre, 1940, 148, 776),—The angular distribution of 1'85-
Myv. neutrons scattered by.deuterons has been calc. for three
assumed types of force, viz., (i) ‘‘mixed '’ exchange force,
(ii) Majorana—Heisenberg exchange force, and (iii) “ ordinary *’
force. Comparison with experimental results favours (i)
or (ii), whilst evidence from the total collision area supports
(i) strongly. Fundamental nuclear forces thus appear to be
of type (i). : JEXAS)

Scattering of a-particles in helium.. J: A. Wheeler (Physical
Rev., 1941, [ii], 59, 16—26).—Mathematical. Deviations
from the scattering expected from an inverse square law of
force between e-particles:are interpreted satisfactorily in
terms of the influence on particles of 0, 2, and‘4 units of
angular momentum of a sp. nuclear interaction having a
range <9 X 1013 cm. The semistable state of the com-
pound nucleus 8Be found in certain disintegration experiments
is found from the scattering analysis to have an energy
~3 Me.v., a mean life of 0-8 X 10-2* sec., and zero angular
momentum. There is evidence for a semistable state of
still shorter life; angular momentum 2, and energy 4—5
Me.v. N."M. B.

a-Particle. model and the properties of the nucleus ®Be,
J. A, Wheeler (Physical Rev., 1941, [ii], 59, 27—36).—
Reasons are given for renouncing any attempt to interpret
the scattering of a-particles in He in terms of a hypothetical
law of force between a-particles. =~ Available data and scatter-
ing -analysis’ (cf. preceding abstract) lead to the following
vals. for energy, width, life, and angular momentum, re-
spectively, of 8Be: mnormal state, 125 ke.v., 1-—100 e.v.,
10-15—10-17 sec., 0; first excited level, 2-8 Me.v., 0:8 Me.v.,
10-2* sec., 0; second' excited level, —, very great, —, 2.
Difficulties remain in the interpretation' of the reaction of
1B with protons to yield #Be. Na- M- B

Interaction of a-particles. H. Margenau (Physical Rev.,
1941, [ii], 59, 37—47; cf. Hafstad, A., 1939, I, 6).—Mathe-
matical. 'An examination, on the basis of a Heitler-London
analysis, of the forces between a-particles tends to discredit
the a-particle model of the nucleus and to destroy the sup-
position that the forces are describable as a superposition of
repulsive first-order and attractive 'second-order’ effects, or
that the forces are additive. The range of the forces is
approx. that of the forces between elementary nuclear

particles. . Results are applied to the problem of the scattering
of a-particles in He, N: M., B.
Production of *He. R. D. Hill (Physical Rev., 1941, [ii], 59,

1035 cf. Alvarez, A., 1939, I, 590).—Assuming that the
presence of *He in the atm. is due to transmutations involving
cosmic rays, with the ¢Li slow-neutron reaction the most
probable, the calc. no. of *He atoms in the air is ~4 ‘% 1031,
N. M. B,
Capture cross-section for C neufrons.. R. D. O’Neal and
M. Goldhaber (Physical Rev., 1941, [ii], 59, 102).—Data
obtained by the method of induced radioactivity are tabulated
for N, F, Na, Mg, Al, Si, P, Cl, K, Ca;, Ni, Cu, Ga, Sb, Tl;
and Bi, and results are compared with available d?éa'l\ s
Positrons from light nuclei. M. G. White, E. C. Creutz,
L. A. Delsasso, and R. R. Wilson (Physical Rev., 1941, [ii],
59, 63—68; cf. A., 1939, I, 592).—Four nuclei containing
Ad i o4





































































