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511.2: 531.19 see Abstr. 2771

512.52 2724
Inverse interpolation for eight-, nine-, ten-, and 

eleven-point direct interpolation. S a l z e r ,  H. E . 
J. Math. Phys., 24, 106-8 {May, 1945).—Formulae 
are given for inverse interpolation for functions that 
are tabulated at a uniform interval and which require 
direct interpolation polynomials ranging from the 
7th to the 10th degree. The full use o f these formulae 
can provide unusual accuracy in solving equations up 
to the 10th degree. l .  s . g .

517.551 2725
On the longitudinal and the transversal delta- 

function, with some applications. B e l i n f a n t e ,  F. J. 
Pltysica, 's Grav., 12,1—16 (April, 1946).—The ordinary 
¿-function is given formally by the Fourier integral

MATHEMATICS 51 V 0y

517.93 =  4  2728
A new method of integrating numerically [intégra

tion approchée] differential equations of the second 
order. R a b i n o v i t c h ,  F. Ann. Radioélectricité, 1, 
134-51 {Oct., 1945) In French.—This new method, 
based on extrapolation, is essentially an extension of 
Adam’s method for first order equations. It is 
claimed that the new method is more general than 
existing methods, including that o f Stormer. It is 
applied to the equation d2x/d t2 = f{x )  sin t, and the 
error estimated in this case. A numerical integration 
of a particular case o f the equation is given as an 
example, and this is compared with the solution 
obtained by Stormer’s method. v . c. a .  f .

•x dk¿ t o  =  ( 2 7 7 ) - j j e í * -  

iction

¡!j(x) =  (2 jT ) - ^ k ¡ k j k - * e < i * x d k

and the longitudinal ¿-function 
tensor field defined by

is a symmetrical

The transversal ¿-function is then defined by

¿ / / ¿ t o  =  ¿ [ / t o  +  ¿ i / t o

These functions are used to obtain some known 
formulae in electrostatics and an application is made 
to quantum electrodynamics; They are also useful in 
a study of the static interaction between nucleons at 
rest in various types of meson fields. l .  s. a.

517.9 2726
A new type o f  boundary-value problem in hyperbolic 

equations. C h a n d r a s e k h a r ,  S. Proc. Camb. Phil. 
Soc., 42, 250-60 {Oct., 1946).—A solution of the 

. b2f  b2/  
equation ^  — jj- j +  /  =  0 is obtained in a strip

bounded by x  =  0, x  =  /, and the x-axis by quadra
ture, using a Green’s function. Ttie function /  and 
its derivatives are given on the segment o f the x-axis, 
(bffbx — bffby) along x  =  0  up to y  =  l2, a n d /a lo n g  
x  =  / ,  up to y  — / 2. G . J . K .

517.923 =  4 2727
A g e n e ra l iz a tio n  o f  th e  n o rm a liz e d  M a th ic u  fu n c tio n s .

C a m p b e l l ,  R. C.R. Acad. Sci., Paris, 222, 266-71 
{Jan. 28; errata, 980 {April 15, 1946) In French.—If 
the wave equation, ( y 2 +  k 2)tp — 0 , be written in 
elliptical coordinates and a solution in separated 
variables be sought, the equation

d 2U/dx2 — ta n h ydU /dx +  (a +  k 2f 2 sin2 y)U  =  0
arises, and it is necessary to find solutions of this 
equation of period lit. A solution of the formoo
U — H /f„Pn(sin y) is found, where the Pn are the 

o
Legendre polynomials, and the coefficients A„ are 
evaluated in the form o: continued fractions, l . s . g .

v o l .  x l i x . —a . — 1946. N o v e m b e r .

517.94 2729
Solution of linear and slightly non-linear differential 

equations. S c h e l k u n o f f ,  S. A. Quart. Appl. Math., 
3, 348-55 {Jan., 1946).—The usual methods of 
solution (e.g. Picard’s method or the B.W.K. method) 
are replaced by a perturbation process based on the 
idea that solutions of linear differential equations may 
be regarded as distorted sinoidal o r exponential 
functions. Much better results are obtained than 
those given by Picard's method. Specific formulae 
are given so that only simple integrations are needed 
in any particular case. The method is illustrated by 
solving the equations

dVIdx =  - Z { x ) l ,  d l/dx  =  -  Y(x) V, 
which arise in an antenna problem. The principal 
waves on a  thin cylindrical aerial are considered as 
an example. l .  s. a .

517.944 : 518.5 =  4 2730
Solution of certain partial differential equations by 

means of the electrolytic trough. M u s s o n - G e n o n ,  R.
C.R. Acad. Sci. Paris., 222, 274-5 {Jan. 28, 1946) In 
French.—A method is outlined for solving equations 
o f the type

b m b x 2 +  b2<f>[by2 =  Y v (x ,  >0, 
where 'F <p(x, y) is a function which is known in a 
domain D when <f> is known in D. A method o f 
successive approximation is given and a special 
equation discussed is

b2d> b2d> bd> bd>
bx2 +  ¿to  + f( x ) bx  +  giy)by +  =  ° ’

the method for solving this depending on whether or 
not li is zero. An example, in which this last equation 
holds, is the problem o f the distribution of the electro
magnetic field inside a surface of revolution, e.g. a 
cylindrical wave-guide. This is discussed briefly.

l . s. G .

517.947 : 624.04 2731
The convergence of a specialized iterative process 

in use in structural analysis. B ie z e n o ,  C . B ., a n d  
B o t t e m a ,  O. Proc. K. Ned. Akatl. Wet., 49 (No. 5) 
489-99 (1946).—The iterative method discussed is 
restricted to 2-dimensional frameworks the joints o f 
which are only liable to rotations. It is a relaxation

299 11
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method similar to those o f Southwell, and two proofs 
o f the convergence arc given. These are different 
from those previously given by Temple [Abstr. 1498 
(1939)]. l .  s . G.

518.5 : 517.944 = 4 see Abstr. 2730
519.2 2732 

On the mean conserving property. Rao, C. R.
Proc. Indian Acad. Sci. A., 23, 165-73 (April, 1946).— 
The general forms o f the distribution laws which 
possess the mean conserving property arc investigated 
mathematically and new frequency curves useful for 
graduation purposes and in tests o f significance con
nected with means in random samples are derived.

w .  R. A.

519.2 2733 
The large-sample theory of sequential tests. B a r t 

l e t t ,  M. S. Proc. Camb. Phil. Soc., 42, 239-44 
(Oct., 1946).
519.2 : 530.162 2734 

The resultant of a large number of events of random
phase. Domb, C. Proc. Camb. Phil. Soc., 42, 246-9 
(Oct., 1946).—Rayleigh’s method of deducing the 
probability distribution of the amplitude of the sum 
of n equal vibrations o f random phase is generalized 
to the case when the amplitude of each vibration is a 
definite function of its phase. The same method is

applied to the shot effect and it enables the distribu
tion o f random noise to be obtained. Campbell’s 
Theorem and its generalizations can then be deduced 
from this.

519.21 : 532.5 : 533.7 =  4 2735
Random functions and their use in mechanics 

[interprétation mécanique]. B a s s ,  J .  Rev. Sci., 
Paris, 83, 3-20 (Jan., 1945) In ¡French.—This im
portant article begins with a discussion of the pro
perties o f random variables and random functions, 
and illustrations are taken from the irrotational 
m otion of fluids following Jacobi’s equation. Some 
o f the topics discussed are random velocity fields, 
stochastic continuity and derivation of random 
functions. The mathematical treatment of various 
random processes is studied and application is made 
to the kinetic theory of gases. l .  s . g .

519.251.8 2736
Linear “ curves of best fit”  and regression lines. 

L i n d l e y ,  D. V . Nature, Lond., 158, 272-3 (Aug. 24,
1946).—Austen and Pelzer’s solution [Abstr. 1771
(1946)] is not new. I t is im portant t a  distinguish 
between the above lines; the former estimate the 
constant o f proportionality between true values, the 
latter provide the best estimate o f a true value from 
observed values.

ASTRONOM Y . GEODESY 52

523.11:530.145 -  4 2737
The generalized cosmological problem and rclativistic 

wave-mechanics. GiAo, A. Portugaliae Physica, 2 
(No. 1) 1-96 (1946) In French.—A new theory of the 
unification of general relativity and quantum 
mechanics leading, amongst other results, to Edding- 
ton’s relation for the total number o f elementary 
particles in the universe. The initial premise o f the 
theory is that the metric o f space-time must be com
pletely and uniquely determinable by its defining 
equations, which are taken to be the formal analogues 
o f Einstein’s gravitational equations (with cosmical 
constant) for the first and second differential forms 
characterizing the space-time. By means of this 

.notion  o f “complete determinability,” the author 
shows that (a) space-time must have three “spatial” 
and one “ temporal” dimensions, (b) it must be a sub
space o f a  flat 5-dimensional manifold. Again, the 
“ energy-tensors” occurring in the gravitational 
equations must be expressible in terms of two sets o f 
wave-functions vF»m (for the first differential form) 
and <I>mn (for the second). In the first.approximation 
the first differential form of space-time is 

ds2 — —dr2 +  P2(r){d02 +  sin2 0(d<i2 +  sin2 <t>dt/i2)} 
with P(t )  — P0 cosh (r/P0), (P0, a  constant)
The second part o f the paper deals with the physical 
interpretation in terms of gravitational, electro
magnetic, etc., field-variablcs o f the various vectors, 
tensors, etc., derived from vF m„ and It follows
that the paths o f light-rays are null-geodesics o f the 
second differential form and only in special cases of 
the first as well. Elementary particles may have 
different masses and charges. Finally the Cddington 
relation above referred to, as well as the ratio of

the masses of the proton and electron, are obtained, 
protons and neutrons being regarded as “intimately 
united” electrons. In the third part o f the paper 
there is solved the problem o f the physical inter
pretation o f and which, since the theory 
does no t permit o f their being normalized, cannot be 
combined so as to give probability functions. But it 
is found that maxima o f E T m n  correspond to the

m
positions o f elementary particles defined by their
masses whilst maxima of 2<I>,«„ correspond to those 

111
of elementary particles defined by their charges. 
I t is only fortuitously that these positions are identical.

G. c .  McV:
523.2:523.841.11 2738

Note on the origin o f  the solar system. H o y l e ,  F. 
Mon. Not. R. Astr. Soc., 105 (No. 3) 175-8 (1945).— 
The planets are supposed to result from the super
nova outburst o f a binary companion to the primaeval 
sun. The basic assumptions o f the theory are 
related to observations o f the Crab nebula, which is 
probably the remains of the supernova o f  a .d .  1054. 
Asymmetry of ejection o f material from tire com
panion causes a recoil o f 50 km/sec, sufficient to break 
up the binary if the separation of its components was 
originally comparable with the radius o f Jupiter’s 
orbit. The amount o f material ejected is quite large 
enough to account for the planets; most o f it in fact 
escapes owing to its high velocity (1 000 km/sec), 
and the remainder, ejected at low velocity, is retained 
by the sun since the heating effect o f the parent star 
is removed before any thermal escape is possible.

A. HU.
523.21 : 530.145 see Abstr. 2764
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523.322 2739
The co-albedo of the moon. P e t t i t ,  E. Astrophys.

J., 102, 14-16 ( July, 1945).—The ratio o f the radiation 
emitted by the moon to the solar radiation received 
by it is defined as the co-albedo 1 -A , where A is the 
albedo determined radiometrically. The magnitude 
of the full moon in planetary heat outside the atm o
sphere at mean distance is computed from the albedo 
formula, the solar constant and the reflected radiation 
from the sub-solar point, and is used to calibrate the 
phase-radiation curve of an earlier paper [Abstr. 626
(1935)]. This re-calibration adds 0-4 mag. to the 
scale values o f the curves, 0-26 mag. o f which is 
accounted for by a  rediscussion o f the corrections 
applied. a .  h u .

523.7 2740
On the sun’s general magnetic field. C o w l i n g ,

T. G. Mon. Not. R. Aslr. Soc., 105 (No. 3) 166-74
(1945).—If  the sun’s magnetic field decays solely as a 
result o f electromagnetic effects, the time of decay is 
1010yr, i.e. o f the order o f the time-scale o f the 
universe. The field may thus be a relic o f a different 
primeval state o f the universe. Thermal effects due 
to convection in a rotating sun can give a  field o f the 
right sign but less than the observed field by a  factor 
o f 107, and any dynamo-action growth of field requires 
10l8yr to develop the present intensity. It is sug
gested that the field may grow by the convective 
extension o f existing lines of force, or that permanent 
magnetization is present in the central regions o f the 
sun. The effect o f the solar rotation on its internal 
turbulence is considered. a .  h u .

523.72 : 621.396.821 2741 
Polarization of solar radio-frequency emissions.

M a r t y n ,  D. F. Nature, Loud., 158, 308 (Aug. 31,
1946).—The effect o f the magnetic field o f sunspots on 
the h.f. emission from the sun was demonstrated by 
the use o f receiving aerials (200 Mc/s) adapted to 
receive only radiation circularly polarized in one sense. 
Seven times more right- than left-handed energy was 
received on July 26, 1946, when a large northern 
group of sunspots was approaching the solar meridian. 
Three days later, when the spot group had crossed the 
meridian, the results were reversed. Sudden short 
bursts [Abstr. 897 B (1946)] were confined to the 
stronger component.
523.72 : 621.396.821 2742 

Circular polarization of solar radio noise. A p p le 
t o n ,  E. V ., a n d  H e y ,  J. S. Nature, Lond., 158, 339 
(Sept. 7, 1946).—Solar radio noise on 85 Mc/s was 
found to be left-handed (viewed looking forward 
along the direction o f propagation) on July 27 and 28, 
1946.
523.72 : 621.396.821 2743 

Solar radiation on 175 Mc/s. R y l e ,  M., a n d
V o n b e r g ,  D. D. Nature, Lond., 158, 339-40 (Sept. 7,
1946).—Apparatus has been constructed for the 
automatic recording of 175 Mc/s noise down to 
3 x l O ~ 15W, with which solar radiation can be 
detected under relatively quiet conditions. To 
distinguish the solar radiation from background
galactic radiation a “ Michclson interferometer”
arrangement o f two directive aerials separated by 
several wavelengths was used. The direction 
diagram of such a  system has a number of sharp 

v o l .  x l i x . —a .— 1946. N o v e m b e r .  301

lobes, and its traversal across the sun showed signal 
oscillations superimposed on the steady background. 
When the two aerials were polarized at right angles to 
each other, the noise signals during periods of intense 
activity were found to be circularly polarized, in
dicating a non-thermal origin. On July 27-Aug. 3, 
1946, the polarization was anti-clockwise (viewed 
along the positive direction of propagation). It was 
zero by Aug. 7, and on Aug. 8 40% clockwise.
523.72:621.396.821 2744

Origin of solar radiation in the 1-6 metre radio wave
length band. K ie p e n h e u e r ,  K. O. Nature, Lond., 
158, 340 (Sept. 1, 1946).—Abnormally intense solar 
radio-frequency radiation is taken to be due to 
electrons revolving in the magnetic field o f sunspots. 
The intensity relative to radiation from the photo
sphere (assumed to be a 6 0 0 0 ° k  black body) is 
calculated, and gives a result o f the same order as 
experimental observations (about 104). The radiation 
from the corona would be about 10* x  that from the 
photosphere in the general field o f the sun of 50 gauss; 
this field is therefore apparently shielded.

523.746 2745 
The apparent distribution of preceding and following

sunspots. G l e i s s b e r g ,  W. Astrophys. J., 102, 133—4 
(July, 1945).—From counts o f about 23 000 sunspots 
on the Mt. Wilson maps between 1917 and 1921 it is 
shown that preceding spots show a western excess, 
while following spots show an eastern excess; the 
overall eastern excess o f spots as a whole resulting 
from the predominant effect o f the latter. If the 
excesses are due to axial inclination of the spots the 
direction of slope must be opposite in the 2 cases, 
as would be expected on Bjerknes’ theory. a .  h u .

523.746 : 551.577.33 =  393 see Abstr. 3017

523.755 2746
Photographs of the corona taken during the total 

eclipse of the sun on July 9, 1945, at Pine River, 
Manitoba, Canada. H i l t n e r ,  W. A., a n d  C h a n 
d r a s e k h a r ,  S. Astrophys. J., 102, 135-6 (July,
1945).—Photometrically calibrated photographs were 
secured on a 6 in equatorial telescope and with a 
4 in lens of 20 ft focus fed by a coelostat. Coronal 
streamers are more fully developed than expected at 
solar minimum, and it is noted that unusual auroral 
activity accompanied the eclipse. a .  h u .

523.774 2747
The variations of absorption-line contours across the 

solar disc. T u b e r g ,  M. Astrophys. J., 103, 145-64 
(March, 1946).—A method for calculating theoretical 
absorption contours is proposed which does not 
assume a constant ratio between line and continuous 
absorption coefficient throughout the solar atm o
sphere. The appropriate boundary-value problem 
of line formation is solved in approximations higher 
than those hitherto considered. Theoretical contours 
are constructed on the third approximation for three 
points on the disc between centre and limb, and are 
compared with observed values for certain lines. 
The general trend of the observed variation is 
accounted for. a .  h u .

523.821 : 523.851.3 =  3 see Abstr. 2753
523.841.11 : 523.2 see Abstr. 2738
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523.841.3 2748
T  Tauri variable stars. J o y ,  A. H. Astrophys. J., 

102, 168-95 (Sept., 1945).—A new class o f variable 
stars is distinguished, the type star being T Tauri. 
The characteristics are: irregular light-variations o f 
about 3 magnitudes; spectral type F5-G5 with emission 
lines resembling the solar chromospheric lines; low 
luminosity; and association with nebulosity. The 
spectra o f the 11 variables so far classified arc 
described. The radial-velocity measures indicate 
irregular atmospheric motions; the emission lines 
tend to be displaced towards the violet with respect 
to the absorption lines. a .  h u .

523.841.372 2749
The velocity curves of seven Ccpheid variables. 

S t r u v e ,  O. Astrophys. J., 102, 232-8 (Sept., 1945).— 
Radial velocities for the following Cepheids in Cygnus 
are determined from 113 M cDonald spectrograms: 
V386, MW, VY, BZ, TX, SZ and CD. The velocity 
curve for BZ Cyg in 1944 differs markedly from the 
curve obtained in 1934-36. a .  h u .

523.841.9 2750 
Intermediary elements for eclipsing binaries.

R u s s e l l ,  H. N. Astrophys. J., 102^-1-13 (July,
1945).—Recommendations are made for the in
vestigation of eclipsing binaries by first determining 
intermediary elements and then, if the observations 
warrant, correcting these to allow for refinements. 
The simplest generally useful model consists o f 2 
similar prolate ellipsoids. Limb darkening, gravity 
effect and reflection effect must all be included in the 
initial discussion: when the radii, masses and spectral 
types o f the components are known, all these can be 
calculated theoretically and the elements adjusted 
within the physical restrictions. A definitive dis
cussion by the method o f “false position” is justified 
only in a few well-observed binaries: where only 
photometric observations are available, limiting 
elements should be quoted. The method is analogous 
to the determination o f cometary orbits. a .  h u .

523.841.9 2751 
Spectrographic observations of thirteen eclipsing

variables. S t r u v e ,  O. Astrophys. J., 102, 74-127 
(July, 1945).—Astrophysical questions encountered in 
recent studies o f spectroscopic and eclipsing binaries 
are reviewed categorically, particular attention being 
paid to axial rotation, variable line intensity, reflec
tion effect, emission-line formation, deformation of 
velocity curves, and extended shells. The spectro
scopic features and radial velocities o f the following 
eclipsing binaries are then studied on more than 
500 spectrograms: RW Per, EY Ori, SV Gem,
R U M on, AO Mon, SW C M a, UZ Pup, VZ Hya, 
Ru Cnc, Y Leo, RW UM a, S S  Boo, AW Peg. a .  h u .

523.841.9.035.92 2752
The photometric orbit of QY Aquilae. W h i tn e y ,

B. S.; R u s s e l l ,  H. N. Astrophys. J., 102, 202-7

(Sept., 1945).—Photographic and visual observations 
of this star with a 10 in reflector are used to deduce 
light curves, which show asymmetries o f unknown 
origin. The colour index at maximum indicates a 
spectral type of gG2 or dG6, that at minimum gG9 
or r/K l. Comparison of the photographic radius 
with the visual value indicates that both components 
are surrounded by red atmospheres o f great depth.

a . h u .

523.851.3 : 523.821 =  3 2753
Photometry' of the star cluster N.G.C.752 in An

dromeda. G r a f f ,  K. S.B. Akad. Wiss. Wien, 149, 
2a (Nos. 5-6) 291-302 (1940) In German—Discusses 
previous results by Jungkvist and Heinemann with 
some recent additional material. The magnitudes are 
compared and re-reduced to the Harvard photometric 
system. 220 stars down to magnitude 13 are listed, 
the Heinemann number being retained. e . g .  m.

523.854.12= 3 2754
Selective absorption in the boundary region Scutum- 

Sagittarius. G r a f f ,  K. S.B. Akad. Wiss. Wien, 149, 
2a (Nos. 3-4) 213-30 (1940) In German.— Nisual 
colorimetry with the 68 cm refractor at Vienna is 
applied to the region 17 h 53 m to 18 h 23 m in 
R.A. and —10° to —23° in dec. The colours o f all
B.D. stars o f type B0-B8 in the 85 degs2 concerned 
are estimated on a  scale defined by a  series o f com
parison stars between B9 and M, and the reddening 
is deduced in tenths o f a spectral class. A  chart of 
the region shows that the greatest reddening occurs 
not near the visible dark clouds but in the richer 
star-fields. a .  h u .

523.991 2755 
Occultations observed a t the Radcliffe Observatory,

Pretoria, in the years 1939 to 1944. Mon. Not. R. 
Astr. Soc., 105 (No. 3) 179-88 (1945).
523.991 2756 

Occultations of stars and planet by the moon,
observed at the Nizamiah Observatory, Hyderabad, 
during the year 1944. Mon. Not. R. Astr. Soc., 105 
(No. 3) 189-90 (1945).
525.14 : 526.6 =  393 2757

New formulae for the deviations of the vertical and 
Laplace’s theorem. V e n in g  M e in e s z ,  F. A. Vers!. 
Ned. Akad. Wet. Afd.Natuurk.,53 (No. 4) 160-8 (1944) 
In Dutch.— Laplace’s theorem concerning devia
tions between astronomical (suffix a) and geodetic 
(suffix g) longitude and azimuth determinations, 
aa — ocg — — (Aa — kg) sin <j> is correct to within 
terms of the second order in the vertical deviation. 
Helmert’s formula for systems of deviations o f the 
vertical, adding first-order terms o f the components 
f 0 and i]0 o f the vertical deviation a t the central point 
P0 is criticized and a formula is given for the changes 

and o f the vertical deviation in P , caused by 
and ?;0. J. a .  w .

526.6 : 525.14 =  393 see Abstr. 2757

PHYSICS 53
FUNDAMENTALS 530.1 A  general survey of contemporary physics is given.

530.1 =  82 2758 The basis o f modem physical science rests on de
Contemporary physics and energetics. F a b r i k a n t ,  Broglie’s formula: A =  h/m V  and Einstein’s law:

V. A. Elektrichestvo (No. 5) 3-8 (1946) In Russian.— E  — me2. Principles o f wave mechanics are ex-
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plained with the help o f conceptions of potential 
barrier and “ tunnel effect.”  A  physical picture o f 
electric currents in conductors is presented: electrons 
move freely in insulators and conductors alike, but 
react only in the latter when an electromagnetic field 
is applied. The indeterminacy principle is discussed 
and applied in the concrete example o f utilization of 
the outer electron surface o f carbon atoms (chemical 
energy); the result agrees with the known thermal 
yield o f burning coal. The present state o f nuclear 
physics and atomic disintegration is surveyed, a .  l .

530.12 : 531.26 see Abstr. 2778
530.12 : 531.51 2759 

Imaginary waves in canalised space; followed by:
The atom and the spiral nebula in a  Riemannian space 
with coefficients depending on the time. C a r n e t ,  P. 
Ann. Fac. Sci. Toulouse, 7, 1-70 (1945).—The first 
part o f the paper contains the theory of “canalized” 
spaces. By this is meant that, by a  suitable par
titioning o f space, certain integrals over surface 
elements can be propagated by variable surfaces and 
even by discontinuous fragments o f surface, each one 
propagating itself along ' its own compartment. 
Mathematically, the basis is a  generalization o f 
Stokes’s theorem, which is given. Application is made 
to the differential equation o f planetary orbits deduced 
from Schwarzschild’s solution of Einstein’s gravita
tional equations, particularly to the degenerate spiral 
orbits. Also to the propagation of light-waves in 
classical mechanics, but with the assumption that the 
velocity o f light is c/(l — C/r) where c, C are constants 
and r a polar co-ordinate. This is formally the 
velocity o f light in the Schwarzschild field. The 
second part o f the paper deals with space-times whose 
metric is o f the form

ds2 =  e'Ult2 — ev-dr2 — r2dO2 — r2 sin2 Od<j>2 
where v, ft are functions o f r, t. A  roundabout method 
o f analysis due to Delsarte (“ binary ds2”) is used to 
calculate the Einstein gravitational equations with 
the cosmical constant equal to zero. A solution is 
then found corresponding to a mass-particie at 
/• =  0 and an “expanding” distribution o f matter- 
energy outside it o f zero density and constant pressure. 
The paths o f light-rays and of planetary particles in 
this field are worked out in detail. In particular the 
degenerate orbits are said to reproduce the arms o f 
spiral nebulae if it is assumed that there are two 
mass-particles a t r — 0, the fields o f which are super- 
posable, one of which has a positive and the other a 
negative mass. The degenerate orbits are, in certain 
other cases, regarded as corresponding to the electron 
system in an atom. g .  c .  m cv.

530.145 =  5 2760 
On the dimensions of elementary particles. S c a n -

d o n e ,  F. N u o y o  Cim., 3, 57-60 (Feb., 1946) lit 
Italian.
530.145 2761 

On the vanishing of div E  — 4itp in quantum electro
dynamics. B e l i n f a n t e ,  F. J. Physica, 's Grav., 12, 
17-32 {April, 1946).—The difference (?;/c), where 
i] =  div A +  (<p/c) cannot have a zero eigenvalue in 
quantum mechanics, owing to the commutation rules, 
although i] is usually ignored in this sense. Ignoring 
variables in the Hamiltonian really means limiting to

the sub-space ij — 0 the domain o f integration of the 
wave-function on which r\ acts. Some corresponding 
limitations on the form o f the Hamiltonian are dis
cussed and it is shown that they arc satisfied in 
electro-dynamics if both =  0 and effectively rj -- 0 
are imposed. Relativistic invariance o f the scheme 
is proved. g .  j .  k .

530.145 2762 
On the motion of a Gaussian wave-packet in a

p a ra b o l ic  p o te n tia l  fie ld . C o u l s o n ,  C . A .,  a n d  
R u s h b r o o k e ,  G. S. Proc. Camb. Phil. Soc., 42, 
286-91 {Oct., 1946).—The quantum-mechanical 
behaviour o f the packet is contrasted with that which 
follows from pure classical mechanics. The similar 
problem for a free particle is also discussed.
530.145 2763 

Elimination of certain divergencies in quantum
electrodynamics. G u s t a f s o n ,  T. Nature, Loml. 
158 , 273 {Aug. 24, 1946).
530.145 : 523.11 =  4 see Abstr. 2737
530.145 : 523.21 2764 

Quantization of the solar system and its consequences.
B a r n o t h y ,  J. Nature, Lond., 158, 309 (Aug. 31,
1946).— [See Abstr. 2254 (1946)]. I f  the spin quan
tum number o f a planet is to  remain constant during 
its cooling, the kinetic energy o f revolution must 
increase at the expense o f orbital energy. I f  centri
fugal force exceeds gravitational, the planet will be 
unstable, and this condition limits the quantum 
numbers available for the existing planets. It is 
suggested that the planetoid ring between Jupiter 
and Mars was originally a planet with a quantum 
number unable to maintain stability. The hypothesis 
is further extended to the galactic system.
530.145 : 531.19 : 536.48 =  5 2765 

Generalized quantum statistics and the properties of
liquid h e liu m . G e n t i l e ,  G .,  J r . N u o y o  Cim., 19, 
109-25 (April, 1942) In Italian.—The author con
siders quantum statistics in which the maximum 
number, d, o f particles which can occupy a given 
phase cell is no longer 1 (Fermi-Dirac statistics) or co 
(Bose-Einstein statistics), but may be any positive 
integer. He then considers thermodynamically 
Einstein’s theory of gas degeneration by postulating 
that d  is equal to the total number o f  particles in the 
gas. The results o f the investigation are applied to 
explain various properties o f liquid He II, viz. super
fluidity, viscosity, thermal conductivity. v .  c. a .  f .

530.145 : 537.122 2766 
The classical equations of motion on an electron.

E l i e z e r ,  C. J. Proc. Camb. Phil. Soc., 42, 278-85 
(Oct., 1946).—A set o f relativistic classical equations 
o f a radiating electron in an electromagnetic field are 
derived from the principle o f conservation o f energy, 
momentum and angular momentum. It is shown that 
these equations lead to results more in harmony with 
the usual scheme o f mechanics than do the Lorentz- 
D irac equations. When applied to the m otion o f the 
electron o f the hydrogen atom, these equations permit 
the electron falling into the nucleus, which the 
Lorentz-Dirac equations do not. When applied to 
the motion o f an electron disturbed by a pulse of 
radiation, the solution is in a  more symmetrical form. 
The expression for the scattering cross-section for light
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o f frequency v is the same as the classical Thomson 
formula for small v, and varies as v~* for large v.
530.145.6 =  4 2767 

The expression X h/mv for the de Broglie wave
length associated with moving particles, d e  B e i r e s ,  
R. S. Portugaliae Physica, 2 (No. 1) 121-3 (1946) 
In French.—A derivation of this expression assuming 
that E  — hv, and that particles and waves are so 
related that the ratio o f the action and time integrals 
of Maupertuis and Fermat along the path is a function
of v. G. J. K.

530.145.6 : 539.18 =  5 - 2768
The meson field equations in five dimensional space.

C a l d i r o l a ,  P. N u o v o  Cim., 19, 25-35 (Feb., 1942) 
In Italian.—The theory of the meson field is developed 
in a pseudo-Euclidean space with the metric ds2 =  
dx2 +  dy2 +  dz1 — c2dt2 +  dw2, and it is shown 
that there exists a 5-vector from which the field 
equations may be derived. The pure meson field is 
first discussed, and then charge and current, and so 
nucleons, are introduced. Explicit expressions for 
the field equations are given in each case. The 
physical significance of the 5th dimension is also 
discussed and it is shown that

dt/m

where m =  E/c2, m0 being the rest mass and E  the 
energy. Some properties o f generalized vectors are 
recorded briefly. L. s . G.

530.145.63 =  4 2769
M atrix theory of the representations of particles of 

spin h/2n. P e t i a u ,  G. Rev. Sci., Paris, 83, 67-74 
(Feb., 1946) In French.—Details o f relations and 
irreducible representations o f matrices formed from 
2, 3, 4 or 5 matrices satisfying the commutation 
rules A.^A./Ap +  / tpd v/ l |i =  /tn<5pv-l- Apb^y. Kemmer 
has already discussed the general properties and the 
case o f 4 matrices [Abstr. 80 (1944)]. The reduction 
is made of such matrices as occur in the photon theory 
o f de Broglie. G. J. K.

530.162 2770 
Properties of the fortuitous force in the Einstcin-

Langevin equation. M i l a t z ,  J. M . W .,  a n d  O r n -  
s t e i n ,  L. S. Physica, 's Grav., 7, 793-801 (Oct., 
1940).—In a  model case it was possible to indicate the 
relation between F, the force in the Einstein-Langevin 
equation, and the force that acts in reality. In this 
way the mean square o f F an d  the function F(t)F(t +  6) 
could be calculated, thereby enabling one to discuss 
their properties. It appeared that in the usual treat
ment F 2 tends to infinity because the time o f correla
tion, which depends on the time of interaction during 
a  collision, is accepted to be zero.
530.162 : 519.2 see Abstr. 2734

MECHANICS OF SOLIDS 531

531.19:511.2 2771
Statistical mechanics and the partitions of numbers.

A u l u c k ,  F. C., a n d  K o t h a r i ,  D. S. Proc. Camb. 
Phil. Soc., 42, 272-7 (Oct., 1946).—The statistical 
mechanics o f an assembly of identical harmonic 
oscillators is used to deduce the Hardy-Ramanujan

asymptotic expressions for the number of partitions 
o f an integer into either smaller positive integers or 
into different positive integers. Asymptotic formulae 
at high and low temperatures o f the thermodynamic 
functions E, S  and F a re  given for Bose, Fermi-Dirac 
and classical statistics. g .  j .  k .

531.19:532.7 :533.7  2772
E rrata: Statistical mechanics of transport processes.

I. General theory. K i r k w o o d ,  J. G. J. Chem. Phys., 
14, 347 (May, 1946).— [Abstr. 2043 (1946)].
531.19 : 536.48 : 530.145 =  5 see Abstr. 2765
531.19 : 536.7 : 548.73 2773 

A theorem in statistical mechanics. E h r e n b e r g ,  W.
Nature, Load., 158, 308 (Aug. 31, 1946).—The 
probability P  o f finding a system at temperature T  
with energy E  is P  cc Q  exp — E /kT  where Q  is the 
multiplicity o f the level E. For the system under test, 
P  is a maximum with respect to any parameter n, so 
that

J_ ^
k T  bn

() log p =  o =  c) log n
C)/Z (Vi

An application of the theorem to a monatomic crystal 
with n Schottky defects is given.
531.24:621.317.39 2774

An electrical airplane C.G. position indicator. 
N i l a k a n t a n ,  P. Proc. Indian Acad. Sci. A, 23, 174-8 
(April, 1946).—An electrical circuit is described which 
enables the centre o f gravity position of an airplane 
to be determined after only a  few adjustments requiring 
very little skill. The general principles are applied to 
work out the e.g. position in an airplane of 6 000 lb 
gross weight. w . r .  a .

531.252.2:536.413 =  397 2775
Thermal stresses in rings, tubes and discs. N o r d 

s t r o m ,  L. Tekn. Tidskr., 76, 475-83 (May 11, 1946) 
In Swedish.— A  number o f diagrams are given, based 
on the theory o f elasticity, from which deformations 
and stresses arising from non-uniform heating may 
be found when boundary temperatures, dilatation 
coefficients and the modulus o f elasticity o f the 
material are given. Numerical examples are given.

j .  a . w .

531.259 2776
Elastic stresses along the bottom of a dam.

G l a g o l e v ,  N. I. C.R. Acad. Sci., URSS, 3 4  (No. 7) 
187-91 (1942).—The bottom is supposed to  be 
elastic and the dam perfectly rigid. Formulae due to 
Muskhclishvili are used to calculate the stresses in 
two cases depending on the nature o f the contact 
between the dam ’s foot and the bottom, (1) limit 
equilibrium along the contact, (2) full slip along 
the contact. l .  s. g .

531.259:621.38.032.53 2777
Stresses in cylindrical glass-metal seals with glass 

inside. H u l l ,  A. W. J. Appl. Phys., 17, 685-7 
(Aug., 1946).—It was shown previously [Abstr. 367
(1936)] that, when a cylinder o f glass is sealed to the 
outside of a metal rod, the principal stresses in the 
glass are o f opposite sign, so that tensile stresses 
cannot be avoided except by a perfect match. In this 
article the stresses are calculated for a solid glass 
cylinder sealed to the inside o f a metal cylinder. It is 
shown that the stresses are all o f the same sign, so 
that a moderate mismatch in thermal expansion, with
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531.26 532.137

the m etal expansion the greater, is allowable and 0-05 p  is atta ined; the system is stable w ithin this
perhaps desirable. Large differences in expansion 
should be avoided, because o f  the shearing stresses 
a t the ends.
531 .26 :530 .12  2778

Schwarzschild interior solution in an isotropic co
ordinate system. Wyman, M. Phys. Rev., 70, 74-6 
(July 1 and 15, 1946).-—The relativistic equations for 
the case o f  a  sphere o f  perfect fluid o f  constant density 

'a re  solved when a n  isotropic co-ordinate  system  is 
used. It is again found that a  sphere o f  given density 
has upper bounds on its m ass and radius bu t that 
these upper bounds are sm aller than  those given by 
the ordinary  Schwarzschild solution.
531.51 : 530.12 see Abslr. 2759 
53L558 3 2779

An interpolator)' procedure for calculating the 
trajectory of a projectile, and its alteration by varying 
the angle of projection. P imia, L. Comment. Phys. 
Math. H elsingf, 12 (No. 7) 13 pp. (1944) In German.— 
T he equations o f  m otion  o f  the projectile are solved 
by m eans o f  a  pow er series and  the so lu tion  is used to  
develop an  interpolation  m ethod for com puting paths, 
based on  3 basic paths. Som e num erical examples 
a re  considered. l .  s. g.
531.562/.565 =  3 2780

The perturbation theory of external ballistics. 
L iikkanen , I. Comment. Phys. M ath., Helsingf., 12 
(No. 1) 72 pp. (1944) In German.— A com prehensive 
m athem atical treatm ent o f  the  m otion  o f  a  projectile. 
The differential equations o f  m otion are set up for 
the norm al m otion  and integrated numerically. 
Pertu rbations o f  the m otion are  then considered; 
these depend on: (1) T he initial velocity and angle o f 
projection; (2) the variation  o f  the pressure, tem 
peratu re  and sta te  o f  m otion  o f  the a ir from  the 
norm al state; (3) variation  o f  the acceleration due to 
gravity w ith height and latitude. Differential equa
tions a re  set up  for the perturbed m otion  and  solved 
by a  num erical m ethod due to N evanlinna. Some 
num erical exam ples are considered. l .  s. g.
531.565 =  3 2781

Deviations o f projectiles caused by the earth ’s 
rotation, taking a ir resistance into account. Simons, L. 
Comment. Phys. M ath., H elsingf, 12 (No. 11) 12 pp.
(1944) In German.—The differential equations 
governing the deviations are w ritten  dow n and trans
form ed into a form  suitable fo r num erical integration. 
Som e exam ples are discussed in detail. l. s. g.

M EC H A N IC A L M E A SU R E M E N T S 531.7
531.715.27 2782

A photo-electric method of indicating small displace
ments and of timing a moving body. Perfect, D. S., 
and Withers, R. M. J. J. Sci. Instrum., 23, 204-8 
(Sept., 1946).—T he sharp  edge o f  a small stainless 
steel prism  attached to  the m oving body is caused to 
pass across the narrow  image o f  a  fixed slit. The two 
reflected com ponents into which the prism  divides the 
incident beam  o f  light fall respectively on two photo
cells w hich form  part o f  a  balanced circuit fed w ith an 
input o f  frequency 10 kc/s. F o r a  specific position o f 
the  prism relative to the image the amplified ou tpu t 
has a  sharp  m inim um . A positional sensitivity o f

range fo r a t least 3 min. It is stable within a  range 
o f  0 - 15 p  over a period o f  a few hours. T he system 
was prim arily designed for determ ining, w ith an 
accuracy o f  1 msec, the times when a slowly m oving 
carriage reaches certain  positions.
531.787.4 2783

A method for the accurate determination of pressures 
from 100 to 1 mm [Hgj. Kistemaker, J. Physlca, 
's Grav., 12, 217-26 (July, 1946).—The m ethod is 
based on X-ray shadow graphs o f  the m anom eter. 
A n  accuracy o f  ab o u t 3 m icron H g is obtained. The 
influence o f  distortions o f  the gelatine layer on  the 
photographic plate is investigated, and  the influence 
o f  H g  vapour in the apparatus is discussed. [Sec 
A bstr. 1245 (1946)].

M E C H A N IC S O F L IQ U ID S 532

532.122 : 532.7 see Abstr. 2792
532.13 : 532.72/.74 3 see Abstr. 2801
532.13 : 534.845.2 see Abstr. 2814
532.13 ; 539.133 . 2784

On the application of viscosity data to the determ ina
tion of the shape of protein molecules in solution. 
Burgers, J. M . Proc. K. Ned. Akad. Wet., 43 (No. 4)
425-35; (No. 5) 645-52 (1940).— In  continuation  o f  
previous w ork [see A bstr. 1696 (1940)], form ulae 
for the specific increase o f  the viscosity o f  suspensions 
o f  elongated particles are supplem ented by expressions 
for cases where the particles (1) have the form o f  
oblate ellipsoids o f  revolution, o r  (2) can be repre
sented by a  few rigidly connected spheres. In  pa r
ticular, systems com prising 4 spheres arranged a t the 
corners o f  a  square, 8 spheres a t the com ers o f  a  cube, 
o r 2 rigidly connected spheres, are discussed. It is 
assum ed th roughout that all positions o f  the particles 
are  equally probable. A n elongated ro tational 
ellipsoidal shape o f  pro tein  molecules does no t fit 
experim ental sedim entation da ta  sufficiently well; 
discrepancies rem ain if  it is assum ed that molecules 
o f  this shape are hydrated o r have the form  o f  oblate 
ellipsoids o f  revolution. M odel systems consisting o f 
2 spheres, o r 8 spheres a t the corners o f  a cube, fit the 
experim ental da ta  equally well; a  prism atic system is 
also satisfactory. J. s. g. t.
5 3 2 .1 3 3 :5 3 5 .5 5 1 :5 4 1 .6 4  2785

The behaviour o f macromolecules in inhomogeneous 
flow. Kramers, H. A. J. Chem. Phys., 14, 415-24 
(July, 1946).—The statistical behaviour o f  the indi
vidual links o f  dissolved polym er molecules is in
vestigated, and  results equivalent to H erm ans' 
[Abstr. 2500 (1946)], based on the relative diffusion 
o f  the molecule ends, are obtained. T he m ethod can , 
however, be  also applied to  m olecules w ith branching 
points and rings.
532.133 : 537.226.31 see Abstr. 2884 
532.137 2786

E rrors in viscometry due to surface tension. Barr,
G . Proc. Phys. Soc. Lond., 58, 575-85 (Sept., 1946).— 
In  viscom eters o f  the  O stw ald type used for the 
determ ination  o f  kinem atic viscosities relative to 
water, surface tension causes a  reduction o f  the head 
available and increases the tim e o f  flow. The correc-
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tion  is n o t p roportional to the surface tension and 
earlier estim ates o f  the  correction  are show n to  be 
suspect. Tw o m ethods are  proposed for elim inating 
the  correction during the calibration  o f  viscometers.
532.5 : 533.7 : 519.21 =  4 see Abstr. 2735
532.511 =  4 2787

General equations o f the hydrodynamics of perfect 
fluids, de Beauregard, O. C. C.R. Acad. Sci., 
Paris, 222, 369-71 (Feb. I I ,  1946) In French.—T he 
au th o r defines an  incom pressible perfect fluid as one 
in  w hich the four-dim ensional velocity V 1 and  force- 
density f 1 satisfy the equations / '  =  She, V f'  =  0 
(w being the pressure). H e  then  shows that V1 is 
expressible in term s o f  tw o potentials, one scalar and 
one vector. H e  also calculates the four-dim ensional 
force-vector due to V1, g. c. mcv.
532.522 : 533.17 =  5 see Abstr. 2806
532.525 -)- 532.542 2788

The flow o f boiling water through nozzles, orifices 
and pipes. Burnell, J. G . J. Insln Engrs, Aust., 
18, 41—9 (March, 1946).— Reviews the  published 
m athem atical and  experim ental w ork and  presents 
fresh da ta . F o r  the discharge th rough  nozzles, a  
fo rm ula  is derived having a  logical physical basis and  
agreeing closely w ith all the experim ental data . 
F o r the flow in pipes, experim ental d a ta  are presented 
giving discharges greater th an  those calculated from  
sim ple therm odynam ic theory, the  explanation  being 
th a t the w ater and  steam  in the flashing m ixture flow 
a t different velocities.
532.542 +  532.525 see Abstr. 2788
532.612.4 2789 

On the surface tension of mercury. Kemball, C.
Trans. Faraday Soc., 42, 526-37 (June-July, 1946).—  
A n  appara tus is described fo r the m easurem ent o f  the 
surface tension  o f  H g  by the sessile drop  m ethod in 
vacuo o r in the presence o f  vapours, to an accuracy 
o f  i% . A  new  type o f  m ercury cut-off, capable o f 
taking differences in pressure o f  over an  atm osphere 
is also described. The prism atic shape o f  the window 
through  w hich the d rop  was viewed is show n to be 
a n  im portan t source o f  e rror. D etails o f  the m ag
n itude o f  this e rro r and  the m eans o f  correcting for 
it are given. A  value o f  484-0 dynes/cm  a t 25Qc  
was found  fo r the surface tension in vacuo, which is 
in agreem ent w ith o th er recent values. C ontam ina
tion  by high grade vacuum  grease was dem onstrated  
and the adsorp tion  is com pared w ith the effect o f 
lower hydrocarbons.
532.612.4 : 532.64 2790 

Jones-R ay effect, wettability, and. zeta-potential.
Cassel, H. M . J. Chem. Phys., 14,462 (July, 1946).— 
A n alternative to L angm uir’s explanation  o f  the 
Jones-R ay  effect [see A bstr. 2276 (1946)] is offered— 
th a t m inute concentrations o f  strong electrolytes m ay 
increase the  wetting angle.
532.612.4 : 532.72 : 541.183.33 2791 

Time-depcndence of boundary tensions of solutions.
I .  The role o f diffusion in time-effects. Ward, A. F . H ., 
and Tordai, L. J. Chem. Phys., 14, 453-61 (July,
1946).—A  rigorous m athem atical analysis is attem pted. 
T he lim itations o f  previous diffusion theories are dis
cussed and  a general theory is derived, which allows 
fo r back-diffusion and  m akes no special physical

assum ptions. I t  is possible to use P ick’s equation  to  
calculate the  total am ount o f  solute which diffuses 
from  a  semi-infinite bulk solution in to  the surface if 
the concentration  imm ediately under the surface is 
know n a t various times th roughout the process; this 
m ay be deduced from  the variation  o f  surface tension 
w ith tim e and  the final equilibrium  values. The 
m ethods o f  this theory are applied to  analyse recent 
da ta  on  time-effects o f  short duration . It is concluded 
th a t even in cases where the variation  o f  the surface» 
tension is over in less th an  a second the rate-determ ining 
process is n o t diffusion. Even for these very rap id  
changes one is therefore led to assum e the existence 
o f  an  activation barrier which determines the ra te  o f  
adsorption.
532.64 : 532.612.4 see Abstr. 2790 *
532.694.1 : 545.844 see Abstr. 2995
532.7 : 532.122 2792 

On the theory of liquids. Brinkman, H . C. Physica,
’s  Grav., 7, 747-52 (O ct., 1940).— U sing Eyrings 
concept o f  free volum e [see A bstr. 5394 (1937)] a  
differcnce-equation fo r the  free energy o f  liquids is 
derived. This equation  yields a  form ula fo r the 
com pressibility o f  liquids which contains only one 
constant, viz. the volume o f  the  molecules in the 
closely packed state  b. A  satisfactory agreem ent 
betw een theory and  experim ent is obtained, while b 
has nearly the  sam e value as deduced from  Van 
W ijk’s and Seeder’s theory o f  viscosity [Abstr. 1021
(1939)].
532.7 : 533.7 : 531.19 see Abstr. 2772
532.7 : 536.423.1 =  4  2793 

On the attraction constant o f liquid molecules a t the
boiling point under fixed pressure. D uch, G. C.R. 
Acad. Sci., Paris, 222, 786-7 (April 1, 1946) In French.
532.7 : 541.135 see Abstr. 2963
532.72 =  3 2794 

The diffusion of lithium, sodium and thallium car
bonates in aqueous solution. Oholm, L. W. Comment. 
Phys. Math., Helsingf., 12 (No. 2) 5 pp. (1944) In 
German.—Experim ental values fo r the diffusion 
coefficients for L i2C O „  N a 2C O , an d  T 1C 03 are  
reported, and  com pared w ith th e  theoretical values, 
calculated by m eans o f  N em st’s form ula. l. s. g.
532.72 =  4 2795 

Phenomenological theory of the Soret effect.
de Groot, S. R . Physica, 's Grav., 9, 699-708 (July,
1942) In French.—T he boundary  problem  that arises 
from  phenom enological assum ptions abou t the 
diffusion and  therm al diffusion process between 
parallel plates in  liquids (Soret effect) is rigorously 
integrated. F rom  the solu tion  an  approxim ate 
expression is derived, th a t can  be applied fo r the 
usual tem perature differences and  ra tios o f  therm al 
diffusion coefficient to diffusion coefficient (Soret 
coefficient). The theory canno t easily be extended 
to  the  Clusius and  D ickel separation  process, in 
w hich there is a n  additional convection flow.
532.72 =  4 2796 

Phenomenological theory of the therm o-gravitational
process of separation in a  liquid, de Groot, S. R . 
Physica, ’s  Grav., 9, 801-16 (Sept., 1942) In French.— 
T he equations fo r the  diffusion a n d  convection 
processes in liquids are  pu t forward. In  a  discussion
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o f  previous a ttem pts to develop a theory o f  separation  
by therm al diffusion, it is po in ted  o u t th a t the m ethod 
proposed by Furry , Jones and  O nsager for calculation 
o f  separation  in gases [Abstr. 2666 (1939)] can  be 
adap ted  to  the separation  process in a  liquid. A 
general expression fo r the separation, depending on 
two dimcnsionless functions o f  the param eters o f  the 
problem , is obtained and the  influence o f  som e o f 
these param eters is considered (tim e available for the 
separation , distance between h o t and  cold plate, 
height and  inclination o f the apparatus, tem perature 
gradient). Som e num erical calculations are repre
sented in diagram s.
532.72 =; 4 ' 2797 

A forgotten effect in (he theory o f the therm o-
gravitational method of separation, de Groot, S. R ., 
Hoogenstraaten, W ., and Gorter, C. J. Physica, 
’.v Grav., 9, 923-4 (Nov., 1942) In French.
532.72 =  4 2798 

The therm o-gravitational method of separation
applied to the case o f an aqueous solution, de Groot, 
S. R ., Gorter, C. J., and Hoogenstraaten, W. 
Physica, 's Grav., 10, 81-9 (Jan.-Feb., 1943) In 
French.—A n apparatus is described for applying the 
C lusius-D ickel m ethod to solutions o r liquid mixtures. 
Results obtained w ith C u S 0 4 solution  arc  given in 
term s o f  the  separation  o f  the two vertical surfaces o f 
the  appara tus for three different tem peratures, and  are 
in good agreem ent w ith the  theory [Abstr. 2795, 
2796 (1946)].

532.^2 =  4 2799
Study of therm al diffusion in alcohol-water m ixtures 

by the therm o-gravitational separation method, van
Velden, P. F ., van der Voort, H . G . P., and 
Gorter, C. J. Physica, 's Grav., 12, 151-62 (June, 
1946) In French.—The apparatus described in A bstr. 
2798 (1946) was used a t a  tem perature o f  ab o u t 40°c. 
Two m ethods o f  calculating the Soret coefficient 
and  the constan t o f  therm al diffusion are  described, 
based on de G ro o t’s theory [Abstr. 2796 (1946)]. 
A t low alcohol concentrations the separation  changes 
its sign when considered as a  function  o f  the distance 
betw een the plates. This is a ttribu ted  to  the “ fo r
gotten  effect”  [Abstr. 2797 (1946)].
532.72 =  3 2800 

The theory of diffusion with special reference to
characteristic (eigen) diffusion. Lamm, O. Ark. 
Keini Min. Geol., 18 B (No. 2) Paper 5, 3 pp. (1944) 
In German.— Different expressions for the diffusion 
coefficients are first considered for the 2-com ponent 
an d  then fo r the 3-com ponent system, following 
which comes a treatm ent o f  characteristic (eigen) 
diffusion fo r these systems. T he eigen diffusion 
should be independent o f  the m ixture proportions, 
which, however, cannot be imm ediately concluded 
front the theory, bu t follows from  elem entary 
statistical considerations. it. h. ho.
532.72 : 541.183.33 : 532.612.4 see Abstr. 2791

532.72/.74 : 532.13 -  3 2801
Molar friction coefficients in solutions of associated 

and solvated substances with special consideration of 
diffusion theory. Lamm, O. Ark. Kemi Min. Geol., 
18 A (No. 2) Paper 10, 11 pp. (1944) In German.—  
Equations for the calculation of friction coefficients

are developed for tw o-com ponent systems o f  which 
one com ponent diffuses in dilute solution. It is shown 
that under ideal conditions, the  average friction 
coefficient o f  the  diffusion so com puted agrees w ith 
that'«determ ined from  the sedim entation velocity. 
T his agreem ent, w hich is fundam ental fo r m olecular 
weight determ ination  by diffusion an d  sedim entation, 
assum es th a t the partial specific volum es o f  the various 
associates o r solvates are equal. Sim ilar agreem ent is 
necessary for the validity o f  the  N em st diffusion theory 
between diffusion and ionic m obility under ideal 
conditions. In  com bination  w ith the therm odynam ics 
o f  the association an d  solvation processes, the 
derivation  o f  the  friction coefficients perm its o f  a 
possible simple calculation o f  the diffusion coefficients.

H. H. HO.

M E C H A N IC S O F  GASES 533
533.15 =  3 2802 

Tem perature gradients in the diffusion of stream ing
gases. Waldmann, L. Z . Naturforsch., 1, 10-12 
(Jan., 1946) In German.—Two circular tubes 50 cm 
long w ith parallel axes are connected along their 
length by a  com m on slot. I f  two gas m ixtures o f  
different com position stream  along the  tubes diffusion 
takes place th rough  the slit norm al to  the  flow. 
A s in the non-static diffusion-therm o effect [Abstr. 
401 (1946)] the  heat convection does n o t balance and 
a tem perature gradient is produced across the slit, 
i t  is show n th a t the tem perature difference between 
the  axes o f the two tubes, averaged over their length, 
depends only on the gas com positions a t the  two ends 
and  the therm al diffusion coefficient a . This average 
is m easured by P t wires along the axes. The experi
m ent is sim ple and gives values o f  a  fo r N 2- H ,  and 
N j-O j m ixtures in  good agreem ent w ith values 
previously obtained. g. j. k.
533.15 =  3 2803 

Tem perature phenomena in diffusion. Waldmann,
L. Z . Naturforsch., 1 ,59-66  (Feb., 1946) In German.— 
D etails o f  the diffusion therm o-effect [Abstr. 401, 
(1946)] are discussed, involving heat transfer akT  
by diffusing m olecules, w here a  is the therm al diffusion 
coefficient. M easurem ents o f  non-static effect were 
m ade w ith two cylinders containing m ixtures placed 
end to end, by finding the tem perature-tim e integral 
o f  a P t wire a t various levels in the cylinders. Various 
cylinder sizes were used, w ith a num ber o f  gas 
m ixtures. T he static effect was observed w ith the  two 
gas m ixtures stream ing along parallel tubes w ith a 
com m on slit. R esults for N 2- H 2 are  given. g. j. k.
533.15 : 539.155.2 =  3 2804 

The diffusion thermo-effect in many-component
isotopic gas m ixtures. Waldmann, L. Z . Natur
forsch., 1, 12-13 (Jan., 1946) In German.—The  theo iy  
o f  the -diffusion therm o-effect fo r m any gases is 
simplified fo r a  m ixture o f  isotopes. T he therm al 
diffusion coefficients are  then  know n except fo r a 
constan t factor. Experim ent determ ines this factor 
if  the average m olecular weight before and  after 
diffusion is known. It is no t necessary to  know  the 
individual concentrations o f  the com ponents, g. }. k.
533.15 : 539.133 ' 2805

M utual diffusion of pairs o f gases. W all, F . T .,
and Kidder, G . A. J. Phys. Chem., 50, 235-42
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(M ay, 1946).— A study is described o f  the m utual 
diffusion o f  pairs o f  the following gases: carbon 
dioxide, n itrous oxide, propane an d  ethylene oxide. 
E ach o f these com pounds has a m olecular weight o f  
abou t 44, so that differences in  the observed effects 
can be a ttribu ted  prim arily  to size. A theoretical 
treatm ent precedes the description o f  the experimental 
m ethod, essentially that o f  B oardm an and W ild 
[Proc. Roy. Soc. (London) A 162, 511 (1937)] used at 
25°c and  760 mm. T he m utual diffusion coefficients 
for the pairs carbon-dioxide/propanc and nitrous 
oxide/propane were nearly equal, which was to be 
expected from  such physically sim ilar molecules. 
M ean m olecular diam eters a re  calculated from the 
diffusion data . h. h. ho.
533.17 : 532.522 =  5 2806

O n the efflux of saturated and superheated steam 
from Venturi tubes. C odegone, C. A tti Accad.
Torino, 78 (Tomo I) 221-30 (1942-1943) In Italian.—  
A n investigation to  exam ine the validity o f  the law 
o f  sim ilitude for ranges o f  values o f  the Reynolds 
num ber, R, obtained in hydraulic experim ents, for the 
flow o f  sa tu rated  and superheated steam  through 
V enturi tubes. T he au th o r considers also values o f  
R beyond the hydraulic range. It appears that the 
coefficient o f  efflux increases slowly with R. v. c. a. p.
533.7 2807 

Accommodation coefficients for heat conduction
between gas and bright platinum, for nine gases between 
80°K (or their boiling points) and 380°k . G rilly , 
E . R ., T aylor, W. J., and  J ohnston, H . L. J. Client. 
P/iys., 14, 435-40 (July, 1946).—A ccom m odation 
coefficients fo r 0 2, N O , CO, C 0 2, N 20 ,  C H „  H 2 
and H e are com puted from  the (1 /7Q  v. (1 /P ) slopes 
o f  therm al conductivity m easurem ents [Abstr. 2321 
(1946)]. T he results are tabulated and collected in 
a  g raph  fo r com parison w ith o th er results. H ydrogen 
rises tow ards a coefficient o f  unity with lowering 
tem perature, but o th er gases d rop  steeply at low 
tem peratures. The values differ slightly from  
K nudsen accom m odation coefficients. E quations are 
derived which give the relationship between the 
reciprocal slopes, the tem perature ju m p  constants g' 
and  the accom m odation coefficients.
533.7 : 532.5 : 519.21 =  4 see Abstr. 2735
533.7 : 532.7 : 531.19 see Abstr. 2772
533.7 : 534.22 see Abstr. 2811

533.7 : 541.183 2808 
Pressure dependence o f accommodation coefficients.

Am dur , I.; M orrison, J. L. J. Chem. Phys., 14, 
339-42 (M ay); 466 (July, 1946).— This is explained 
fo r gases on m etals by assum ing that the  accom m oda
tion coefficient varies linearly w ith the fraction o f  the 
surface covered with adsorbed gas. It is further 
assum ed that the accom m odation coefficient has a  
negligibly small value a 0 on a gas-free surface and an 
asym ptotic value ax  on  a sa tu rated  surface. The 
assum ptions lead to an  accom m odation coefficient 
isotherm  which reproduces the pressure dependence 
o f  119 accom m odation coefficient values for 10 gases 
on  P t w ith an  average absolute deviation o f  1-5%. 
M orrison, however, poin ts out th a t m inute quantities 
o f  im purity ( 0 2, H 2) in the inert gases would be 
adsorbed even a t low pressure and could  account for

the  fitting o f  the Langm uir isotherm  [see A bstr. 4481 
(1939)].

A C O U STIC S . V IB R A TIO N S 534 
534.121.1:537.228.1 2809

Forced vibrations of piezoelectric crystals. Ekstein, 
H. Phys. Rev., 70, 76-84 (July 1 and 15, 1946).— 
The vibrations o f  anisotropic bodies under the 
influence o f  sinusoidally variable volum e forces and 
boundary  stresses are investigated. T he displacem ent 
com ponents are represented as sum s o f  a  system o f 
“ zero-order” solutions which solve approxim ately the 
free-vibration problem . The p ro b lem 'is reduced to 
a system o f  inhom ogencous linear equations which, 
fo r the frce-body case, fu rther reduces to the hom o
geneous system derived earlier [Abstr. 530, 2836 
(1946)]. I f  the external forces are  piezo-electric, the 
forces are no  longer given explicitly because the 
electrical field distribution  is know n only if  Maxwell’s 
equations a re  solved sim ultaneously. However, if  the 
pertinent piczo-electric constants are sm all, the field 
can be calculated approxim ately. As an exam ple, 
forced vibrations o f  thin q uartz  plates between 
parallel electrodes are discussed.
534.22 2810 

The velocity of sound: a  molecular property.
Richardson, E. G . Nature, Lond., 158, 296-8 
(Aug. 31, 1946).—A brief review is given o f  the 
relaxation theory o f  the influence o f  m olecular 
properties o f  a  gas on the velocity o f  sound p ropaga
tion  a t high frequencies; it is em phasized that the 
theory  has no t yet been independently confirm «! by 
experim ent. N o  evidence has been found  o f  d is
persion o f  velocity in liquids, though  there is evidence 
o f  enhanced scattering. T he “ second velocity o f 
sound  in H e I I”  [Abstr. 1255 (1946)] can be explained 
on the sim ple basis o f  h igh therm al conductivity, 
which propagates tem perature changes w ith a speed 
o f  acoustic order.
5 3 4 .2 2 :5 3 3 .7  2811

Velocity o f sound in m ixtures o f argon, helium and 
hydrogen a t low temperatures, van Itterbeek, A., 
and van Doninck, W. Proc. Phys. Soc., Lond., 58,
615-24 (Sept., 1946).— M easurem ents a t a  frequency 
o f  524 kc/s as a function o f  pressure and  at fixed 
tem peratures near 90° and  20°a  are described. 
F rom  these data , inform ation about the interaction 
between the gases in the m ixtures is deduced, using 
the equation  o f  state  o f  K am erlingh Onnes.
534.22 : 536.633.3 =  4 2812 

M easurem ents o f sound velocity in gaseous ammonia.
van Itterbeek, A., and Lauwers, L. Physica, ’s 
Grav., 12, 241-4 (July, 1946) In French.— M easure
m ents were m ade as a  function o f  pressure a t 
514-5 kc/s. H olst’s value for the second virial 
coefficient was confirm ed. T he value o f  (cp/cv)p =  0 
com puted from  the m easurem ents increases with 
decreasing tem perature and becomes > 1 -3 3 3 . This 
agrees w ith G iacom ini [Abstr. 2122 (1925)], bu t the 
values a re  greater th an  his, probably  due to  a  dis
persion effect.
534.321.9 : 537.226.2 =  4 see Abstr. 2883
534.844.1 2813

The measurement o f reverberation. T ak , W . 
Philips Tech. Rev., 8, 82-8 (March, 1946).—Theories
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concerning reverberation in room s and audito ria  are 
discussed. R everberation  is considered as the sum  o f 
a num ber o f  dam ped characteristic vibrations. D ue 
to interference, fluctuations are  superposed upo n  the 
m ainly exponential variation. T he varia tion  in 
intensity depends upon  the  shape and  dimensions o f  
the room , the  d istribution an d  properties o f  the 
absorp tion  m aterial, the  position  o f  the  observer, 
the position  o f  the  source o f  sound, and  the  frequency 
spectrum  o f  the sound produced, b u t when these 
factors rem ain  constan t it is com pletely reproducible. 
Several principles a re  indicated according to  which 
appara tus can  be constructed  to study the varia tion  in 
intensity during the reverberation and  to characterize 
it by one o r m ore  param eters.
534.845.2 : 532.13 2814

Compressional viscosity and sound absorption in 
water a t  different tem peratures. F o x , F . E ., and  
R o c k , G . D . Phys. Rev., 70, 68-73 (July 1 and 15, 
1946).—T he tem perature dependence o f  the coefficient 
o f  ab so rp tion  (2av~2) o f  u ltrasonic waves in  w ater 
was m easured from  0°c to 33°c. Values range from  
1 3 7 x 1 0 -”  a t 0°c to  4 0 x 1 0 - ”  a t  33°c. In  pa r
ticular, a t  4°c , where the sound  p ropagation  is iso
therm al, the value 101 X 10“ ”  is found, and  is to  be 
com pared w ith a  shear viscosity con tribu tion  o f 
30 x  10“ ” . T herefore the  excess can n o t be caused by 
the slowness o f  energy exchange betw een the  internal 
an d  external degrees o f  freedom . T he excess abso rp 
tion  is used to  calculate the  value o f  a  new coefficient 
o f  com pressional viscosity k , which is found  to  be 
0-052 poise a t  4 °c  an d  0 • 026 poise a t 20°c. A  general 
discussion o f  the origin o f  sound  absorp tion  in  liquids 
is included, w ith particu lar applications to  recent 
m easurem ents.
534.862 2815

The form ation o f stereophonic images, de Boer, K. 
Phillips Tech. Rev., 8, 51—6 (Feb., 1946).— In this 
m ethod o f  reproduction  the sound  is always heard  
from  the sam e direction as th a t in w hich its source is 
seen, an d  a  considerable im provem ent o f  quality  
results. T he paper discusses the  principles by w hich 
the coincidence o f  sound image and  visual image can 
be a ttained. A n  artificial head w ith two m icrophones 
a t the position o f  the  ears is set up in the  studio  and 
sound  recorded on  film fo r each  is reproduced via 
separate  channels. The two loud-speakers are placed 
a t either side o f  the screen in  the  p rojection  room . 
T he distance between them  can  b e  varied. Curves 
arc  given show ing the  relation between apparen t and  
real angle o f  deviation o f  the sound. W hen it is 
desired to “ project”  images o f  sound “ objects”  o f 
different sizes (large orchestras, stage plays, o r  small 
orchestras) in the sam e hall, the  loud-speakers should 
in  each case be placed a t a  different distance apart. 
This difficulty is overcom e by a  slight m odification in 
the electrical connections, which results in an  apparent 
increase o r  decrease in the  distance ap art o f  the 
loud-speakers. a .  b . w .

O P T IC S  . R A D IA T IO N  . SPEC TR A  535
535.14:535.338.32 -  4 2816

Interaction between m atter and radiation near the 
optical resonance frequencies. L ennuier, R . Ann. 
Phys., Paris, 20, 91—110 (Jan.~Feb., 1945) In French.—

A fter a  discussion as to  how  the tim e o f  em ission is 
involved in the form ula fo r the line b read th  and  
intensity curve o f  em itted radia tion , after excitation 
has ceased, the  au th o r considers its relation to  the 
subsequent d ispersion o f  the rad ia tion  by o th er atom s. 
I f  the incident rad ia tion  is widely different from  the 
resonance energies o f  the dispersing atom s the m ean 
life o f  these atom s is m uch shorter th an  the usual 
inverse o f  th e  decay constant. a . j. k .

535.231 : 771.448.1 2817
The determination o f the initial tem perature o f a  

cooling total radiator from measurements o f the spectral 
distribution o f the energy emitted during cooling.
C aldin , E. F . Proc. Phys. Soc., Lond., 58 , 350-7 
(July, 1946).— A n expression is derived theoretically 
relating the initial tem perature T0 o f  a  to ta l rad ia to r, 
cooling by radiation, to the  spectral d istribution  o f  the 
to ta l energy em itted during  cooling (i.e. the variation  
w ith wavelength o f  the integral w ith respect to tim e 
o f  the energy flux a t a  given wavelength). This 
expression allows the determ ination  o f  the initial 
tem perature o f  such a  cooling source (to which 
photographic flash bulbs, etc., provide approxim a
tions), from  the spectral d istribution  o f  the energy 
received by a  photographic p late o r o ther recording 
device exposed to  the source. This spectral d istribu
tion  is com pared w ith th a t o f  the energy flux from  a 
to ta l rad ia to r a t various fixed tem peratures 7 j ;  it is 
found  that' fo r each value o f  T„ (between 2 500’'k  and  
4 500°k ) a value o f  T , can  be found  such th a t there 
is close agreem ent between the two spectral d istribu
tions. 7 j corresponds to  the “ tem perature” cited in 
the  literature fo r such sources. T he relation Tl =  
450 +  0 -7  T0 is found  to  hold.
535.242.63 2818

Influence of the Stiles-Crawford effect on measure
ments with the Pulfrich photometer. H ansen, G . 
J. Opt. Soc. Amer., 36, 321-5 (June, 1946).—The 
Stiles-C raw ford effect m ust be taken  in to  account 
in the use o f  photom eters o f  the  d iaphragm  type, 
such as the  Pulfrich. This can  be done by m aking 
a  correction  to  the  reading. T here is also a  colour 
effect, however, and the am oun t o f  correction  needed 
o n  this account is dependent on  the sta te  o f  adap tation  
o f  the  observer's eye. j. w . t . w.
535.245.24.08 2819

A portable brightness distribution photometer. 
T homas, E. R . J. Sci. Instrum., 23, 187-9 (Aug., 
1946).— Describes an  instrum ent which gives o n  a  
c.r.t. a  trace in  which the ordinates a re  p roportional 
to  the  brightness d istribution  across the field o f  view 
imaged by a  lens on  a  scanning disc behind which is 
a 10-stage electron-m ultiplier photocell. T he lower 
lim it o f  brightness is 0 -3 c /f tz uncorrected, o r  
3 c /ft2 w ith th e  cell corrected to  the  sensitivity curve 
o f the eye. j. w . t . w .
535.247.4 : 535.345.6 2820

The specification o f a  spectral correction filter for 
photometry with emission photocells. Preston, J. S. 
J. Sci. Instrum., 23, 211-16 (Sept., 1946).— A n 
aqueous so lu tion  o f  C uC l2, Co am m onium  sulphate 
and  K  dichrom ate  is a  useful filter fo r m odifying the  
spectral response o f  certain  types o f em ission photo
cell, so  as to  m atch  the  response o f  the standard  
(photopic) eye. T his paper gives the spectral densities
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o f  various concentrations o f  these three substances, in 
water. F ro m  these, the concentrations o f  the three 
com ponents required to  m ake a correction  filter fo r a  
given photocell, can be calculated. An exam ple o f 
such a  calculation is also given, and  the practical 
perform ance o f  the filter is discussed.

535.31 =  4 2821
Analytical study of centred systems. D urand, £. 

Rev. Opt. (Thcor. lustrum.) 23, 91-104 (April-June,
1944) In French.— A n entirely m athem atical trea t
m ent w hich directs a tten tion  to an  old form ula due 
to  Cotes and  applies it to  a  num ber o f  cases. A 
generalization o f  the Lagrange-H elm holtz form ula 
fo r a po in t o f  the axis is given. F inally  it is show n 
how  a  centred system  can  be represented by means 
o f  a m atrix. a. h.
535.313 : 535.87 =  4 2822

Parabolic projector with spherical source. Intensity 
variation with position of source and with distance. 
F  evrot, C. Rev. Opt. (Theor. Instrum.) 23, 121-35 
(April-June, 1944) In French.—This exam ination o f 
the  rad ia tion  reflected by a  parabolic  m irro r is treated 
purely as an  exercise in  geom etrical optics, assum ing 
a  perfect m irro r and a spherical source obeying L am 
bert’s' Law. A tten tion  is particularly  directed to the 
character o f  the beam  close to  the m irro r fo r source 
a t focus, and  away from  focus. T he results obtained 
are  exhibited graphically and  examples w orked fo r 
specific cases. T he effect o f  slight displacem ents is 
also exam ined. ' a. h.
535.313.2 : 535.833 =  4  2823

The problem of the correction o f the aberrations of a 
m irror by means of an  auxiliary refracting system. 
Lagrula, J. Rev. Opt. (Theor. Instrum .) 21, 140-50 
(1942) In French.— It is poin ted  o u t th a t com a severely 
limits the useful field o f  parabolic  m irrors and that 
correction  o f  this by add ition  o f  an  auxiliary refracting 
system  w ould be useful. A  m athem atical treatm ent 
is given o f  a suggestion m ade by R oss, essentially the 
correction o f  the  extra-axial aberra tions whilst leaving 
a residue o f  spherical aberra tion . V arious correcting 
systems are  considered; the best is th a t using two pairs 
o f  lenses. T he application to  telescopes is discussed.

a. h.
535.316 -  4 2824

The achrom atism  of optical systems. Marechal, A. 
Rev. Opt. (Theor. Instrum.) 21, 151-5 (1942) In 
French.—Discusses m athem atically  the  conditions for 
achrom atism  o f  a  th in  lens system situated  between 
m edia o f  m arkedly different refractive indices. 
Practical applications considered are ; the imm ersion 
o f  fragile galvanom eter systems in organic liquids; 
and  the case o f  m onochrom ators using liquids for 
dispersion. a. h.
535.317.6 2825

The algebraic analysis o f the higher-order aberrations 
o f optical systems. Buchdahl, H . A . Proc. Phys. 
Soc., Lond., 58, 545-75 (Sept., 1946).—T he behaviour 
o f  an  optical system is know n i f  the  position o f  the 
point o f  intersection o f  an  arb itrary  ray passing through 
the  system with any chosen plane o f  reference can  be 
determ ined. In  this paper tangential aberra tions o f  
any o rder are defined in  term s o f  the distance o f  this 
poin t from  an  ideal image point, using elem entary

m ethods only. I t  is show n how these aberra tions m ay 
be com puted  in practice w ithout the  use o f  any 
trigonom etrical traces. As a  practical example, the 
com putations necessary fo r the determ ination o f  the 
com plete prim ary and  secondary aberra tions and o f  
the tertiary  spherical aberra tion  are given in detail 
fo r the  case o f  a  C ooke triplet. T he inform ation  so 
obtained is com pared w ith th a t yielded by strict 
trigonom etrical tracing, illustrating the good agree
m ent between them  and  the sim plicity o f  the  com 
putations involved.

535.317.9 2826
On the theory and computation o f an aspherical 

surface. G lancy, A. E. J. Opt. Soc. Amer., 36, 
416-23 (July, 1946).—A  m ethod is described for 
calculating the figuring o f  a  surface o f  a  lens system 
to correct spherical aberra tion . R ays a re  traced 
backw ards from  the desired aberration-free im age 
po in t (at “ guessed”  inclinations) to  a  chosen surface, 
the rays th rough  this and the rest o f  the system being 
m atched by successive approxim ation . C onsideration 
o f  optical p a th  differences leads to the desired form  o f 
surface. T he m ethod can  be used fo r the calculation 
o f  Schm idt lenses. A  num erical exam ple is given.

H. H. HOP.
535.32 : 541.65 see Abstr. 2986

535.321 : 537.363 2827
Optical methods in electrophoresis. Principles, 

apparatus, determination o f apparatus constants, and 
application to  refractive index measurements. L ongs- 
w orth , L. G . Industr. Engng Cltem. (Analyt. Edit.) 
18, 219-29 (April, 1946).—T he optical equipm ent 
developed a t the Rockefeller In stitu te  fo r the  quan ti
tative study o f  refractive index gradients in solution 
is described, together w ith suggestions fo r its installa
tion  and  adjustm ent. I t  is based on the F o u cau lt- 
T oepler schlieren m ethod, and  incorporates a  
scanning m odification and  the cylindrical lens 
arrangem ent o f  Philpot an d  Svensson. T he chief 
use o f  the appara tus is to  record  the  m oving 
boundary  patterns in the electrophoretic analysis o f  
proteins by the Tiselius m ethod. T he precise m easure
m en t o f  refractive index differences in  aqueous so lu
tions is also described.

535.323-15 ; 535.345.1-15 : 771.351 =  4 2828
Study of the refractive indices and transparency of 

optical glasses in the photographic infrared (to 
10 000 a). M arquet, M . Rev. Opt. (Thcor. Instrum.) 
21, 207-34 (1942) In French.—Photograph ic  objectives 
fo r  use in the  visible region n o t being suitable fo r infra
red w ork because o f  m arked spherical and  chrom atic 
aberration , an  experim ental study is m ade o f  a  con
siderable num ber o f  glasses fo r the region 7 000- 
10 000 a , w ith a  view to obtaining d a ta  w hich will 
facilitate the selection o f  suitable glasses and  perm it 
o f  the calculation o f  objectives. D etails a re  given o f  
the  experim ental technique em ployed, also tables o f  
the da ta  obtained. It is found th a t values fo r the  infra
red cannot be obtained by ex trapo lation  from  visible 
d a ta  and it is concluded th a t it is im possible to  
produce large apertu re  lenses suitable fo r use in bo th  
regions. D etails a re  also given o f  a  com plem entary 
study o f  the transm ission o f  the  glasses in question 
fo r this infra-red region. a. h.
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535.326 535.343-15

535.326 =  5 2829
Propagation, according to  geometrical optics, o f a  

monochromatic light ray  in an  isotropic heterogeneous 
medium. O done, F . Nuovo Cim., 19, 157-68 (M ay-  
July, 1942) In Italian.—A  m athem atical treatm ent o f 
the  geom etry o f  a  sim ple ray th rough  a m edium  o f 
which the refractive index varies from  point to poin t. 
T he analysis is perfectly general, bu t the results are 
applied to  a  m edium  in w hich the equirefractive 
surfaces are parallel planes and  to  B ouguer’s case in 
w hich they are  concentric circles. j . w . t . w .
535.33 : 545.82 2830

Spectroscopy, past, present, and future. M eggers, 
W . F . J. Opt. Soc. Amer., 36, 43 i—48 (Aug., 1946).—  
A short history o f  the developm ent o f  spectroscopy is 
given, and  references (378 in all) a re  given fo r pub
lished spectral analyses, and nuclear m om ent deter
m inations. T he results o f  th e  la tter are  collected 
in  a  table, and the  form er a re  also tabulated , by 
elem ent and  ionization  order, to  show  the existing 
knowledge and  unexplored territory. T he develop
m ent o f  spectrochem ical analysis is discussed, and 
light-sources and  m ethods o f  analysis a re  listed. 
T he article ends w ith a  discussion o f  fu ture  possibilities 
in  spectroscopy. M any spectra a re  partly  o r  com 
pletely unknow n, the  use o f  the  Zeem an effect fo r the 
analysis o f  com plex spectra m ust be developed, w ith 
im provem ent o f  resolving power. T he radio  frequency 
m ethod  o f  observing nuclear m om ents is only ju st 
being introduced.
535.33.072 : 535.417 =  4 see Abstr. 2849
535.338.1 : 536.46 2831 

The light emission from  “ cool”  and “ blue”  flames
in the two-stage process o f ignition o f ether- and 
acetaldchydc-oxygen m ixtures. T o pps , J . E. C., and 
T ow nend , D . T. A . Trans. Faraday Soc., 42, 345-53 
(March-April, 1946).
535.338.1 : 537.531 2832 

On the emission spectra o f some oxides and pure
elements in the soft X -ray region. Coster, D ., and 
H of, S. Physica, 's Grav., 7, 655-68 (July, 1940).— 
T he AT-emission spectra o f  Be an d  B and  the L- 
em ission spectra o f  A1 an d  Si o f  the p u re  elements 
and  their oxides were investigated w ith a  vacuum  
grating  spectrograph. F o r m etallic Be and A1 a  
b road  line w ith a  sharp  edge on  the  sho rt wavelength 
side was found, typical o f  a  m etallic conductor. 
T he sam e was found  w ith a pu re  B  sam ple, which 
proves th a t this elem ent has to  be regarded as a  con
ductor. T he em ission line o f  Si looks m ore like that 
o f  a  sem i-conductor o r  insulator. T he oxides o f  these 
elem ents, however, give b road  emission lines which 
a re  typical fo r totally filled valency-bands. F o r  B 
and  Si the  sho rt wavelength side o f  the lines has a  
h igher frequency fo r the oxides than  fo r the metals. 
In  the  case o f  Be and  A1 the reverse is true. I t  is 
reasonable to  assum e th a t these lines consist o f  two 
b road lines which partly  overlap. In  the case o f  BeO 
a  new broad  line o f  sm aller frequency has been found, 
which m ay be regarded as K  ->  L  transition. In  the 
case o f  B jO , a  boron  line is found, which m ay be 
interpreted in the sam e sense.
535.338.32 : 535.14 =  4  see Abstr. 2816
535.338.4 =  4 2833

Rem arks on some cases o f predissociation. R osen,

B. Physica, 's Grav., 12, 184-8 (July, 1946) In 
French.—The effect o f  predissociation in  the lower 
sta te  o f  a  band  system is discussed. T he 22 — 2£  
system  o f  A lO  serves as an  example, and it is shown 
th a t the  lower sta te  suffers predissociation o f  type 16, 
w ith the dissociation lim it o f  the pertu rb ing  state  
lying 0-93 e.v. above v" — 0, K  =  0 o f  the  lower 
2S  state. The ground state  o f  A lO m ust therefore 
dissociate to  one o r  m ore  excited atom s, p robably  to 
A1(2P) +  O ('D ). P . M igeotte’s study o f  N O  bands in 
em ission and  absorp tion  confirm s th a t the v =  1 
level o f  the C 2£  sta te  is predissociated and  th a t the 
levels v =  1 and  2 suffer vibrational perturbations. 
T his confirm s F lory  and Johnston ’s w ork on the 
photochem ical decom position o f  N O . Phenom ena 
observed in the spectrum  o f  T e2 are  interpreted as 
“ accidental vibrational predissociation.”  The analogy 
between the spectra o f  S2, Se2 and T e2 is thereby 
strengthened. a . g . g .
535.338.4-31 : 539.133 2834

The rotational analysis o f  some bands of the near 
ultra-violet system (D-X) o f silicon monosulphidc. 
Barrow , R . F . Proc. Phys. Soc., Lond., 58, 606-15 
(Sept., 1946).—A n analysis has been m ade o f  the 
0,1, 0,2, 0,3, 0,4, and 1,5 bands o f  the  system 
(ve ~  35 030 cm -1 )- T he transition  responsible for 
the  p roduction  o f  the  band-system  is o f  the type 
d T I - x ' S .  T he ro tational constants have been 
derived from  experim ental observations o f  absorp tion  
a n d  emission. B "  =  0-3036 — 0-00149 (v”  - f  ■)) 
fo r the  g round  state, and  B ' =  0-2664 — 
0 • 00203 ( t / + 1) fo r the upper state. A -ty p e  doubling 
in the upper ‘I I  sta te  is negligibly sm all, a t least up  to 
J  — 100. T he values o f  the equilibrium  in tem uclear 
distances a re  r , ' — 1 ■ 929 A and  r ‘
A  brief discussion o f  the results is given.
535.339 =  4  2835

H igh luminosity monochromator. M erland, A. 
Rev. Opt. (Theor. Instrum.) 23, \M -2 0  (April-June,
1944) In French.— Full details a re  given o f  a  high 
luminosity, h igh dispersion (7 600-3 934 A =  23°) 
m onochrom ator using a  Pellin-B roca type prism  
(angle =  120°) containing ethyl cinnam ate. A  totally 
reflecting m irro r imm ersed in the liquid an d  used to 
contro l the d irection o f  the rad ia tion  leaving the 
prism  also cuts dow n loss o f  light. The apparatus 
was designed fo r the study o f  absorp tion  bands o f 
solutions o f  the ra re  earths. a . h .
535.341 : 535.651 2836

A simple photo-electric absorptiom eter. C layson,
H . R ., and Scott, B. A. J. Soc. Chem. Ind., Lond., 
65, 97-100 (April, 1946).
535.342 : 539.166 =  4 see Abstr. 2935
535.343-15 : 541.61 =  4  2837

Infra-red absorption spectra o f m etallic salts of 
mono- and dibasic acids (aliphatic and arom atic); 
symmetry and structure of the carboxyl group. D uval,
C ., Lecomte, J., and  D ouville, F . Ann. Phys., 
Paris, 17, 5-72 (Jan.-Feb., 1942) In French.— The 
spectra o f  ab o u t 100 pow dered salts (form ates, 
acetates, m alonates, benzoates, etc.) have been 
studied  in the  region 600 to  1 600 cm -1 . T he bands 
form  easily recognizable groups, whose frequencies 
a re  n o t entirely independent o f  the m etal, bu t generally 
only vary w ithin sm all lim its. In  a ttem pting  to

2-0593 A.
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535.343.4-14 535.371

assign the bands to  definite m odes o f  v ibration, use 
has been m ade o f  the fact th a t the  frequencies charac
teristic o f  the C  chain  arc m ore affected by changing 
the m etallic substituent than  are  the frequencies 
associated w ith v ibrations within the carboxyl group. 
C om parison is also m ade w ith sim ilar structures in 
which the carboxyl group is replaced by o th er groups, 
such as Me. T he sym m etrical valence v ibration  o f  
the CO O  group and  the  corresponding antisym m etrical 
vibration (which has a slightly higher frequency than  
the first) lie in the region 1 280-1 550 cm -1 , while the 
symmetrical deform ation v ibration  is between 800 and 
950 cm -1 . It is show n that the carboxyl group has 
an  angular structure, the angle OCO being between 
110° and 130°. The binding forces C -O  and  0 - 0  
are o f  the sam e o rder o f  m agnitude and vary between 
7 and 7 - 7 x l 0 3 dynes/cm . It is better to  write the 
structure  o f  these salts in the form

.O
M  ra th e r th an  R — C f

O—M
w here M  denotes a  m onovalent m etal atom . The 
spectra correspond closely w ith those in w hich the 
CO O  group is replaced by a  N 0 2 group. There is, 
however, little sim ilarity in the spectra o f  the acids 
and  their salts. a. g g.
535.343.4-14:621.396.11 2838 

The absorption o f one-half centimeter electromagnetic
waves in oxygen. Beringer, R. P/iys. Rev., 70, 53-7 
(July 1 and 15, 1946).—T he absorp tion  was m easured 
fo r O j and 0 2~N 2 m ixtures as a  function  o f  pressure. 
The appara tus em ployed a  klystron oscillator, 
crystal-rcctificr frequency-m ultiplier, wave-guide ab 
sorption  path , and  crystal detector. T he m easured 
values are in agreem ent w ith the theory o f  Van Vleck 
b o th  as regards the absolu te value o f  the absorp tion  
(which is as great as 67 db /km  a t the  band  centre for 
pu re  0 2 a t a  pressure o f  one atm .) and  the dependence 
on  pressure.
535.343.4-15 : 539.133 see Abstr. 2928
535.343.4-31 2839 

U ltra-violet absorption band-systems of SiS, SiSe
and SiTe. Vago, E. E ., and Barrow, R . F. Proc. 
Phys. Soc., Lond., 58, 538-44 (Sept., 1946).—A  new 
ultra-violet band-system , e- x, o f  each o f  the m olecules 
has been observed in abso rp tion  a t 800-1 000°c, and  
vibrational analyses have been done. T he d-x 
systems, already know n in emission, have also been 
photographed  in  absorption . These observations 
have extended the  d- x systems o f  SiSe and o f  SiTe 
and  have led to  som ewhat im proved values o f  the 
vibrational constants. T he results are  given in  tables. 
535.345 : 535.434 : 541.182.6 =  398 . 2840

Investigations on the transmission of light through 
suspensions. Andreasen, A. H . M . Tekn. Tidskr., 
76, 467-74 (M ay  11, 1946) In Danish.—A  series o f  
m easurem ents o f  extinction coefficients and  turbidity 
o n  m onodisperse suspensions o f  BaSO„ in aq. 
0-003 m N a pyrophosphate (10g /l) a re  described. 
A  Pulfrich photom eter with red, green o r  blue filter 
was used, and the particle sizes in the sam ples were 
varied between 0 -1 5 /r and  4 / t  by addition  o f  N a 
c itrate. C oncentration  was varied by 4-5 successive 
d ilutions to double the volume. L am bert-B eer's 
law  is valid fo r particle sizes < 0 - 5 / t  and  > l - 5 / r ,

between these values the extinction coefficient increases 
w ith d ilu tion  and the specific extinction is given as 
e =  lim  e/c where c is cm 3 per litre solution. Som e

c —0
approxim ately m onodisperse suspensions (M nO z, 
C r oxide green) were also exam ined, w ith different 
m ean particle  size, and  suspensions o f  M n 0 2 with 
particle sizes < 0  ■ 15 /r were p repared by extraction 
w ith pipette  a t various depths o f  a polydisperse 
suspension which was allowed to  set for 15-30 days. 
H ere, also, there is a max. o f  the extinction coefficient 
a t a definite particle size, 0-17  /z fo r red light, 0-07 p  
fo r green and  0 -0 6 /t fo r blue. T he results o f  all 
m easurem ents are given in  tables and graphs, j. a. w .
535.345.1-15 : 771.351 :

535.323-15 =  4 see Abstr. 2828
535.345.6 : 535.247.4 see Abstr. 2820 
535.352 2841

Determ ination of absolute efficiency for excitation 
by electron-impact of the lines A =  5 945, 6 142, 6 334 
and 6 402 of neon. Milatz, J. M. W., and Wouden- 
berg, J. P. M. Physica, 's Grav., 7, 697-704 (O ct., 
1946).
535.354 : 537.523.4 see Abstr. 2895
535.354 : 537.568 2842 

Recombination and the long duration of the Ba finer
spectrum. Zanstra, H . Proc. Roy. Soc. A, 186,
236-41 (July 9, 1946).— A  discussion is given o f  an 
experim ent by L ord  R ayleigh [Abstr. 2604 (1944)], 
w ho found th a t the tim e o f  relaxation o f  the Balm er 
series o f  H  excited by an  electrodeless discharge is o f  
the o rder o f  10“ 5 sec. A ssum ing th a t the lum inosity 
is due to recom bination o f  electrons w ith protons, 
it is now  shown th a t K ram er’s theory yields half-value 
periods > 1 0 ~ 5 sec under the special experim ental 
conditions. T he difficulties o f  the theory, poin ted  
ou t by Cillie [Abstr. 4066 (1936)] and by Page [Abstr. 
3072 (1946)], are  discussed. The problem  o f  re
com bination  still presents m any contradictions, l. s. g.
535.37 : 548.73 =  3 see Abstr. 2998
535.371 =  3 2843

On a  group of complex phosphors with mixed 
activators. Brauer, P. Z . Naturforsch., 1, 70-8 
(Feb., 1946) In German.— A  continuation  o f  earlier 
w ork [Abstr. 749 (1940)]. A lkaline earth  sulphide 
phosphors w ith Sm and  ano th er activator showed 
abnorm al behaviour com pared w ith th e  sam e m atrix  
activated by these elem ents singly. T he second 
activator m ay be Pb in CaS, M n, Ce, P r o r Eu in  SrS. 
T he sam ples were excited by light, after 2 sec the 
stored energy was expelled by heating o r by infra-red 
rad ia tion  a t room  tem perature. Spectrogram s o f  the 
emission were m ade, w ith au tom atic repetition up to 
hundreds o f  times to  give the required photographic 
density. S r S . Ce gave a n  approxim ately equal 
am ount o f  light, and  in the sam e spectral band , by 
either expulsion process. SrS . Sm responded to 
heating only. SrS . CeSrn on heating gave only the 
Sm spectrum , in am oun t less than  from  SrS . Sm ; 
by infra-red it gave only the Ce spectrum , in am ount 
greater th an  from  SrS . Ce. Partial exhaustion o f  the 
available light by infra-red dim inished the am oun t 
expelled, in the o ther spectrum , by subsequent heating. 
T he two actions occurred independently a t elevated 
tem peratures. Spectral sensitivity in the infra-red



535.371 535.417

effect was the sam e fo r all phosphors w ith Sm as one 
activator. T he greater light o u tp u t produced by 
infra-red com pared w ith healing was typical, whereas 
in  simple phosphors heating never produces less than 
infra-red. A  short theoretical discussion is given in 
term s o f  trapped  electrons. T he phenom ena are 
p robably  related to the “ killer”  effect o f  som e ele
m ents in o th er phosphors. s. t . h.
535.371 2844 

On infra-red sensitive phosphors. U rbach, F.,
Pearlman, D ., and Hemmendinger, H. J. Opt. Soc. 
Arner., 36, 372-81 (July, 1946).—These m aterials are 
subject to  “ stim ulation ,”  o r  the infra-red acceleration 
o f  the em ission o f  their stored  energy. SrS . Bi and 
CaS . P b  required  to  be stored and  used a t low 
tem peratures, bu t alkaline earth  sulphides w ith two 
activators were m ore convenient and  efficient. The 
dom inant activator determ ines the emission spectrum ; 
s tim ulation  is sensitized by a n  auxiliary activator 
determ ining the spectral d istribu tion  o f  this sensitivity 
(“ stim ulation  spectrum ”). T he auxiliary activator 
also diminishes the apparen t after-glow  due to the 
dom inant activato r by slowing dow n the ra te  o f 
emission, bu t increasing the total storage. The 
spectrum  o f  the auxiliary activator m ay appear in 
spontaneous after-glow  and  in therm oluminescence. 
I f  the phosphor has only the auxiliary activator, the 
after-glow  is extinguished by infra-red o r  o th er wave
lengths, and this effect has a  spectral d istribution  
identical w ith the  stim ulation  spectrum  observed in the 
presence o f  a  dom inant activator. In  SrS the dom inant 
class includes Ce, Eu, Cu and  M n, and  the  auxiliary 
Sm (peak o f  stim ulation  1-02 p.), Bi (0-89 p), Sn 
(0 -63 /r), Fe, N i and  V. In  SrS . SmBi the  dom inant 
ac tivato r is Sm. These results emphasize the im
portance o f  traces o f  im purities in phosphors. Close 
con tro l o f  the a tm osphere in w hich preparation  and 
firing occurred were necessary to ensure repro
ducibility. C ation  interchange betw een m atrix and 
flux was dem onstrated, and  the effects o f  sulphate and 
chloride ions. T he m ost efficient phosphors were 
SrS . EuSm  with C a F 2 flux, and SrS . CcSm with 
L iF  flux, B oth  gave a to ta l emission by stim ulation 
o f  ab o u t 1017 q u an ta /cm 3, w ith a  quan tum  efficiency 
o f  ab o u t 1 visual quantum /300 infra-red quanta .

s . T. H.

535.372 2845 
Transfer o f energy- between centres in zinc sulphide

phosphors. Klasens, H. A. Nature, Land., 158, 
306-7 (Aug. 31, 1946).— An explanation is p u t forw ard 
fo r  the observed tem perature-dependence o f  the 
separate  em ission bands o f  phosphors w ith two o r 
m ore  activators. Energy is transferred from  im purity 
centres o f  one kind to  those o f  ano ther by “ holes” 
travelling th rough  the lattice, and equations are given 
fo r the  tem perature-dependence o f  such an  effect, 
from  which the effects on  emission spectrum  and 
afterglow  can  be deduced.
535.375.5 2846

Fine structures in Raman spectra. Rank, D . H ., 
and Van Horn, J. A. J. Opt. Soc. Amer., 36, 454-9 
(Aug., 1946).— Cylindrical lenses used in conjunction 
w ith powerful grating spectrographs have achieved 
a  resolving pow er approxim ately one o rder o f  m ag
n itude  greater than  is easily feasible w ith prism

spectrographs fo r the photography o f  R am an  spectra. 
F ine structures due to the isotopes o f  Cl have been 
observed in the spectrum  o f  CC14 and CHC13. The 
A¡’ =  217 cm -1 and  Av =  314 cm -1 frequency shifts 
o f  CC14 are no t resolvable. The “ difference bands”  
arising from  re turn  transitions from  the Ferm i 
resonance doublet in  the CC14 spectrum  have been 
found. These bands appear with approxim ately the 
intensity calculated by H oriu ti [Abstr. 4513 (1933)]. 
F ine structu re  o f  the totally sym m etric frequency in 
the benzene spectrum  has been m easured under high 
dispersion. T he results o f  these m easurem ents are in 
good agreem ent with those o f  Langseth and L ord  
[Abstr. 2910 (1938)].

535.39 : 535.5 =  4 see Abstr. 2853

535.39.07 -  4 2847
Apparatus for the measurement of reflexion and 

transmission factors and the rapid study of semi
transparent metallised sheets. Terrien, J. Rev. Opt. 
(Théor. lustrum.) 23, 105-10 (April-June, 1944) In 
French.— D escription o f  simple apparatus for the 
m easurem ent o f  the reflexion factors, etc., o f  thin 
metallic films produced by evaporation  in vacuo. 
T he original beam  o f  light is split in to  two and by 
m eans o f  a p a ir o f  m irrors directed on to  the film from  
opposite sides. The reflected o r transm itted  beams 
are  collected by two m ore m irrors and directed on  to 
a  photocell. By m eans o f  four screens o r shutters, 
one in  connection w ith each m irror, the light falling 
on  to the photocell can  be restricted to th a t reflected 
from  one o r o ther surface o r to th a t transm itted. 
A n  accuracy o f  1% is claimed to  be easily obtainable.

A . H.
535.417 -  4  2848 

On the Fabry-Perot interferometer. Im portance of
surface defects. D ufour, C., and Picca, R. Rev. 
Opt. (Théor. Instrum.) 24, 19-34 (Jan.-March, 1946) 
In French.—A  study is m ade o f  the effects produced 
by various instrum ental defects—diffusion, plate 
curvature, surface irregularities. A  m athem atical 
treatm ent is developed and is show n to  account fully 
for the observations. A  simple m ethod is indicated 
fo r distinguishing between effects due to instrum ental 
causes (surface defects, diffusion) and  spectral causes 
(non-resolved satellites, continuous background).

A . H .

535.417 : 535.33.072 =  4 2849 
Use o f the Fabry-Perot interferometer for the study

of feeble satellites. Dufour, C. Rev. Opt. (Théor. 
Instrum.) 24, 11-18 (Jan.-March, 1946) In French.—  
Heavily silvered m irrors a re  best. Low lum inosity 
due to  reflection a t the first surface is overcom e by 
having a clear space fo r  entry. T he m ethods o f  use, 
and  the advantages obtained, a re  discussed a t length. 
A tten tion  is also given to the  use o f  long tube 
“ end-on”  sources. a . h.
535.417 ; 548.572 2850 

Further interferometrie studies with mica. New
multiple-beam fringes and their application. Tolan- 
sky, S. Proc. Roy. Soc. A, 186, 261-71 (July 9, 
1946).—Three m ultiple-beam  interference m ethods 
are  described fo r studying the surface topography 
and  internal structural features o f  th in  slips o f  m ica. 
These involve (a) new white light interference fringes,
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(b) an  adap tation  o f  m onochrom atic Fizeau fringes,
(c) m onochrom atic non-localized fringes o f  high 
dispersion. T he properties o f  (a) are discussed. 
They provide a  powerful m ethod fo r investigating 
interferom etrie properties o f  th in  films. T he directions 
o f  surface contours an d  o f  cleavage steps can be 
determ ined, and  surface angles o f  only 0-003 m in 
o f  arc can be m easured, over a length o f  1 cm. T he 
fringes give inform ation abou t surface contours, 
local variations in  chem ical com position, local occlu
sions, grow th nuclei, birefringence, n a tu re  o f  cleavage 
surface, etc. The precision is such th a t the m olecular 
lattice spacing o f  m ica norm al to  the cleavage d irection 
can be evaluated. T he fringes o f  type (c) also reveal 
cleavage steps and birefringence. l. s. g_
535.42 2851
„  The diffraction of light by a  large number o f circular 
objects. Reesinck, J. J. M ., and de Vries, D . A. 
Physicd, 's Grav., 7, 603-8 (July, 1940).—A  large 
num ber o f  c ircular holes were drilled “ arb itrarily” 
in an  opaque plate. T he diffraction intensity dis
tribu tion  was no t sim ply a m ultiple o f  the scattering 
by one hole; bu t had an  additional m inim um  round  
the  direct ray, caused by the  presence o f  som e regularity 
in  the  d istribution  o f  the holes. The radial d istribu
tion  function  fo r the given p late  was determ ined 
experimentally, an d  show ed a  periodicity responsible 
fo r the effect. T he theoretical d istribu tion  function 
o f  not-overlapping holes is calculated from  statistical 
principles. I t  shows som e regularity  due  to  “ steric 
hindrance.”  This regularity is, however, m uch 
sm aller than  in the  preceding case and  so is its influence 
on  the  diffraction pattern .
535.434 : 541.182.6 : 535.345 =  398 see Abstr. 2840 
535 .435 :541 .24  2852

A light scattering investigation of cellulose acetate. 
Stein, R. S., and Doty, P. J. Amer. Chem. Soc., 
68, 159-67 (Feb., 1946).— Instrum ents are  described 
fo r the absolute m easurem ent o f  turb id ity  and for 
the m easurem ent o f  the angular d istribution  o f 
intensity o f  scattered light. F rom  m easurem ents o f 
turbidity , dissym m etry, refractive index increm ent 
an d  depolarization, the  m olecular weights o f  four 
cellulose acetate fractions have been calculated and 
found  to  agree w ith those m easured by o ther m eans 
w ithin 8%. T he com plications in the m ethod when 
the m olecules a re  large enough to  give a dissym
m etrical angular intensity d istribu tion  are discussed. 
The empirical constan t p ,  characterizing deviations 
from  van’t H o ff law  behaviour, is found  to  be
0-45 ±  0-01 by light scattering m easurem ents as 
com pared w ith the value 0-43 ±  0-005 based on 
osm otic pressure m easurem ents on  the system 
cellulose acetate/acetone. A ngular variation  in 
intensity is in agreem ent with theoretical prediction. 
C om parison o f  m easured w ith predicted dissymmetry 
for a  ro d  o r  random  coil molecule indicates th a t the 
cellulose acetate m olecule in acetone so lu tion  is 
ra th e r extended up to  a m olecular weight o f  ab o u t 
80 000 and a t higher m olecular weights the molecule 
m ay coil back on  itself. T his effect increases w ith 
increasing m olecular weight. w. r. a.
535.5 : 535.39 =  4  .  2853

Elliptical reflexion and the optical study of thin 
layers, de Mallemann, R., and Suhner, F. Rev.

Opt. (Tliéor. Instrum .) 23, 20-38 (Jan.-March, 1944) 
In French.—A  lengthy survey is given o f  the theory 
and  the derivation o f  form ulae for the state  o f  
polarization o f  the reflected light in the case o f  tw o 
m edia in contact. T he general case is considered fo r 
b o th  isotropic and anisotropic m edia, after which the 
special case o f  thin layers is dealt w ith (from  a  thick
ness o f  10 Á up to  several microns). T he argum ent is 
o n  geometrical lines. D etails a re  also given o f  the 
experim ental determ ination o f  the  thickness and  
refractive index o f  th in  layers, deposited on  solids, 
using elliptically polarized light. a. h.
535.551 : 541.64 : 532.133 see Abstr. 2785
535.568.1 =  4 2854 

Critical study of the errors produced in polarim etry
when using bare sheets o f mica. Rabinovitch, J. 
Rev. Opt. (Théor. Instrum.) 25, 36-44 (Jan.-March, 
1946) In French.—A n entirely m athem atical treatm ent 
o f  the m easurem ent o f  birefringence by C hauvin’s 
m ethod. Stress is laid on the  im portance o f  reducing 
very considerably the reflecting pow er o f  the surface 
when dealing w ith th in  sheets. a. h.
535.64 2855 

Colour equations. Bouma, P. J. Physica, 's Grav.,
12, 189-94 (July, 1946).
535.64 : 612.843.32 2856 

M athem atical relationship between the colour vision
systems of trichrom ats and dichromats. Bouma, P. J. 
Physica, 's Grav., 9, 773-83 (Sept., 1942).
535.642.1 2857 

The basic sensation curves o f the three-color theory.
Stiles, W. S. J. Opt. Soc. Amer., 36, 491-2 (Aug., 
1946).
535.651 : 535.341 see Abstr. 2836
535.661.3 2858

The ccllulose-dyestuff complex. The intensity of 
light reflected from dyed fibres. Preston, J. M ., and 
Tsien, P. C. J. S oc. Dy. Col., Bradford, 62, 242-8 
(Aug., 1946).—A n explicit re la tion  betw een reflected 
light intensities and  dye concentrations is derived from  
a  proposed m odel and  gives a  reasonable fit to  
experim ental m easurem ents on  dyed fibres.
535.833 : 535.313.2 =  4 see Abstr. 2823
535.87 =  4 2859 

Geometrical stability o f metal m irrors. deGramont,
A. Rev. M eta li, 42, 254-7 (Aug., 1945) In French.—  
A n  interferom etrie m ethod  is used to explore the 
con tours o f  various m irrors o f  invar, elinvar, bronze 
on  beryllium, steel and alum inium . O ptical flats o f  
invar acquired  a concavity o f  nearly  1 / i o n a  sam ple 
50 m m  in d iam eter during  a  period o f  8 years. Sim ilar 
m irrors o f  elinvar lost their shape ab o u t 3 times as 
rapidly. T he o th er m etals used seem to  be m ore 
satisfactory, bu t long term  tests a re  no t yet com pleted.

n. c.
535.87 : 535.313 =  4 see Abstr. 2822
535.88 : 778.552 2860 

O ptical problems of the rotating-prism  cinem ato
graph projector. Kudar, J. Proc. Phys. Soc., hond., 
58, 598-605 (Sept., 1946).—T he m ost characteristic 
optical aberra tion  in  the rotating-prism  non- 
in term ittent cinem atograph projector, the  non- 
linearity o f  the image shift, can  be elim inated by a
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536.2.02 536.631

suitable periodic varia tion  o f  the d irection o f  the 
illum inating beam . In addition  to a  description o f  
this m ethod, o ther aberra tions o f  the  image form ation 
by the ro tating  prism are  discussed, such as the 
prism atic astigm atism  an d  the  tangential and  sagittal 
prism atic com a.

H E A T  . T H E R M O D Y N A M IC S 536
536.2.02 2861

Therm al inductance. Bosworth, R. C. L. Nature, 
Loud., 158,309 {Aug. 31,1946).—T he analogy betw een 
electrical and  therm al resistance is extended to  include 
inductance,' which is represented (for a  fluid system) 
by the  kinetic energy stored  in  the convection currents 
o f  the fluid. A n experim ent is described to  dem on
stra te  its existence. T he tem perature difference 
between the surface o f  a  wire an d  the bulk o f  the 
fluid in  which it is im m ersed was m easured by therm o
couples, and  p lo tted  w ith respect to  the  time elapsing 
after the starting o f  a  heating curren t in the wire. 
Steady equilibrium  states were reached in 2-10 m in, 
b u t the  tem perature difference always rose above its 
final value before settling down. The graph  resembles 
an  electrical circuit containing resistance, capacitance 
and  inductance, less than  critically dam ped.

536.24 2862
Some simplified heat transfer data. Inst. Fuel 

Bull., 171-4, 184 {April, 1946).— References, corri
genda and  discussion o f  a  paper by F ishenden and 
Saunders [Abstr. 1062 (1946)].
536.413 : 531.252.2 =  397 see Abstr. 2775
536.42 : 541.183.55 see Abstr. 2978, 2979
536.423 2863

Free evaporation into a ir o f w ater from a free hori
zontal quiet surface. Boelter, L. M. K ., Gordon, 
H . S., and Griffin, J. R . Industr. Engtig Client., 38, 
596-600 {June, 1946).— [See A bstr. 4600 (1398)]. 
Curves an d  equations are given fo r the evaporation  
o f  distilled w ater from  a surface (12 in diam eter) 
w ithin the  tem perature  range 63-200°f in to  quiet 
a ir  a t 65-80°f and  54-98%  R .H . In  extension o f  
previous w ork a quieting cham ber and  a  spherical 
glass float cvaporim eter are  employed. w . r. a.
536.423 : 536.71 2864 

An equation for the line o f saturation of liquids and
vapours. Haggenmacher, J. E . J. Amer. Chem. 
Soc., 68, 1123-6 {June, 1946).—A n expression in  term s 
o f  v apour volum e, liquid volum e, pressure and  tem 
perature, w hich affords a  m athem atical expression o f 
the  line o f  sa tu ration , and expressions for the sum  
and  difference o f  the volumes o f  vapour and saturated  
liquid have been developed. T he relationship is m ore 
accurate  fo r the region o f  th e  line o f  sa tu ration  than  
those o f  van  der W aals o r  B erthelot when tested for 
58 substances, fo r each o f  which the constants o f  the 
equation  have been evaluated. w . R. a.
536.423.1 : 532.7 =  4 see Abstr. 2793
536.441 2865

A theory of the critical tem peratures of the normal 
paraffins. Corner, J. Proc. Camb. Phil. Soc., 42 , 
328-36 {Oct., 1946).—A  sim ple m odel o f  independent 
curled-up molecules is exam ined theoretically. T he 
critical tem perature is found to  be o f  the right o rder

o f  m agnitude bu t does no t increase sufficiently rapidly 
w ith the size o f  the molecule. T he Onnes constan t 
and the critical density show the discrepancies ex
pected from  th e  theoretical equation  o f  state, and  the 
form er also has an  incorrect dependence on  m olecular 
weight. In  the critical region, therefore, the paraffins 
canno t be regarded as an  assem bly o f  independent 
m olecules, curled up  in the w ay expected a t high 
tem peratures and  low densities.
536.46 : 535.338.1 see Abstr. 2831
536.48 : 531.19 : 530.145 =  5 see Abstr. 2765
536.48 : 536.631 see Abstr. 2868
536.48 : 536.71 2866

Isotherms of helium gas from 2 -7  to 1-7°JK. K iste-
maker, J., and  K eesom, W . H . Physica, ’s  Grav., 12,
227-40 {July, 1946).—Experim ental results are 
reported. The behaviour o f  the second virial coefficient 
B  is well represented by B  =  — 387/T +  15 cm 3/m ol 
(uncertainty 5%), in the tem perature region from  1 ■ 8 
to 60°k . The experim ental values o f  B T  / lie between 
those calculated by de B oer and  M ichels [Abstr. 
2580 (1939)] and  those derived from  the A  potential 
o f  Buckingham , H am ilton  and  M assey [Abstr. 2678 
(1941)]. erl has a  value o f  abou t 120 x  10-32 erg cm 2, 
the potential m inim um  o f  two atom s being charac
terized by its dep th  e and  by the distance r„ between 
the nuclei.
536.48 : 536.71 see Abstr. 2874
536.48 : 538.24 see Abstr. 2914
536.48 : 538.632 see Abstr. 2922
536.483 2867

A helium cryostat. Collins, S. C. Phys. Rev., 70,
98-9 (July 1 and 15, 1946).
536.631 : 536.48 2868

Specific heat of Gd2(SC>4)3. 8H 2O  between 1-0  and 
4-0°K. v a n  D ijk , H ., and  A uer, W . U . Physica, 
's Grav., 9, 785-99 {Sept., 1942).—N ew  accurate 
m easurem ents in zero m agnetic field are presented 
and used to  ob tain  inform ation  on the electronic pa rt 
o f  the  specific heat. T he experim ental results com 
bined with theoretical considerations provide good 
evidence th a t in  a  predom inantly  cubic field the eight
fold degenerate basic sta te  o f  the G d +  + + -io n  is split 
up  in to  two doubly degenerate levels and  one 
quadruply  degenerate level between them ; the 
quadruple  level lies nearer to  the lower doublet, and 
the ra tio  o f  th e  spacings is 3 : 5. 5/k  am ounts to
1-35 db 0-01°k .
536 .631 :548 .0  =  3 2869

Low tem perature investigations. I .  The molecular 
heat o f lithium fluoride between 18° and 273’2° abs. 
C l u s i u s ,  K . Z . Naturforsch., 1, 79-82 {Feb., 1946) 
In German.—T he varia tion  w ith tem perature between 
18° and 273 -2°a , o f  the m olecular heat o f  an  ionic 
crystal, in  this case L iF , has been investigated, using 
a vacuum  calorim eter. T he Debye continuum  theory 
holds only qualitatively. A  single characteristic 
tem perature, t)D, docs no t suffice to  describe accurately 
the varia tion  o f  the  m olecular heat. T he value o f  0D 
passes th rough  a  m inim um  o f  607° a t 80°a , rising 
to  648° a t 273-2°a  an d  to  752° a t 18°a . The 
average atom ic heat, w hich in the  case o f  L iF  is 
h a lf  the m olecular heat, falls to  0-0065 cal/g  atom .
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536.633.3 537.226

This is ab o u t 0-001 o f  the  value a t room  tem perature. 
L iF  is the  m ost suitable m aterial fo r confirm ing the 
applicability o f  the B om  lattice theory to the m olecular 
heat o f  ionic crystals. a . j . m .

536.633.3 : 534.22 =  4  jcc  Abstr. 2812
536.7 =  4 2870 

Thermodynamics of fluids, de Beauregard, O. C.
C.R. Acad. Sci., Paris, 222, 590-2 (March 11, 1946) 
In French.—The proper m ass o f  a  portion  o f  fluid 
subjected to forces a t its boundary  is no t constant 
and the 4-dimensional integrals involved in the 
expression o f  this fact lead to  a  definition o f  an  
invariant proper-density o f  therm al energy. It is also 
show n how  the quantity  o f  heat in  the  po rtio n  o f  fluid, 
the entropy and the tem perature can be expressed as 
4-dimensional invariants. g .  c. mcV.

536.7 2871 
The thermodynamic properties and potential energy

of solid argon. I I . R ice, O. K . J. Chem. Phys., 
14, 321-4 (M ay, 1946).— In  an  earlier paper [Abstr. 
2178 (1944)] a  relation was derived from  the  available 
experim ental da ta  giving the D ebye characteristic 
tem perature o f  solid A as a  function o f  a (the inter-' 
a tom ic distance) o r  V  (the m olal volum e o f  the solid). 
T his relation was no t consistent w ith the usual 
G runcisen assum ption, w hich fo r a  sm all range o f 
volum es m ay be wri t ten approxim ately —Q -'d Q /d V — 
constant. In  this paper it is show n th a t the  G riineisen 
assum ption, w ith the  constant set equal to  0-18 
m ole/cm 3, is reasonably consistent w ith  the experi
m ental data. O n this basis a  new re la tion  between 
the potential energy Ep o f  solid  A  and  a is derived. 
M ost o f  the earlier conclusions a re  unaltered, and 
difficulties are avoided when application is m ade to 
liquid A . [Abstr. 2872 (1946)].
536.7 2872 

The thermodynamic properties o f liquid argon.
R ice, O. K . J. Chem. Phys., 14, 324-38 (M ay, 
1946).—T he therm odynam ic properties and  equation- 
of-statc da ta  o f  liquid argon  are  interpreted  in  term s 
o f  a  p a rtition  function previously derived [Abstr. 822
(1944)]. This p a rtitio n  function has a  p a rt due to 
v ibratory  m otion o f  the atom s in the liquid and  a 
p a rt due to translational m otion. T he properties o f  
the liquid can  be correlated  ra th e r well w ith those o f  
the solid [Abstr. 2871 (1946)].

536.7 : 539.388.8 : 541.182.5 see Abstr. 2968
536.7 : 541.183.3 see Abstr. 2972, 2973, 2974
536.7 : 548.73 : 531.19 see Abstr. 2773
536.71 2873 

Generalised Beattie-Bridgem an equation of sta te  for
real gases. Su, G .-J., and Chang, C.-H . J. Amer. 
Chem. Soc., 68, 1080-3 (June, 1946).—A  generalized 
form  is proposed which holds fo r 17 gases w ith a 
deviation o f  no t m ore th an  2% up to  their critical 
density. T he reduced pressure, tt, is given as tt — 
(1 — e')(<f> -F B')0/<f>2 — A'Iifr, where e' =  c'f^O3, 
A ' — A'0( 1 — a'I if), B' — R j(l — b'l<f>), 0 =  reduced 
tem perature, if> — ideal reduced volum e =  V/Vci, 
Va  =  R T Jpc (ideal critical volume). T he generalized 
constants, A 0, B0, a', b', c' have the sam e num erical 
values irrespective o f  the n a tu re  o f  the gas. w. r. a.
536.71 : 536.423 see Abstr. 2864

536.71 : 536.48 2874 
On some theoretical consequences o f a  revised

equation of sta te  and a possible explanation of liquid 
helium II. Macleod, D . B. Trans. Faradav Soc., 
42, 465-8 (June-July, 1946).— [See A bstr. 148 (1945)]. 
A  theoretical basis has been developed fo r the sta te
m ent th a t vc =  2bc a t the critical condition. Reasons 
a re  outlined for believing th a t liquid helium  II- is due 
to  the interm ediate fluid phase, indicated by Van der 
W aals, becom ing actual.
536.71 : 536.48 see Abstr. 2866

536.71 : 541.183 see Abstr. 2970
536.791 =  5 2875

On the thermodynamical probability of sta te  o f a 
mass of a ir. Pignedoi.i, A. Nuovo Cim., 19, 176-81 
(M ay-July, 1942) In Italian.— Starting  from  the fact 
th a t the entropy o f  a  substance need n o t vanish solely 
a t the absolu te zero, bu t can  do  so over an  interval 
(having the absolute zero as lower limit) depending 
on the particu lar substance, the  au th o r derives the 
therm odynam ic probability  o f  a m ass o f  air. v. c . a. f.

E LE C T R IC ITY  . M A G N E T ISM  . X-RAYS 
C H A RG ED  PA R TIC L E S 537/538

537.122 =  3 2876 
M ass stability o f electrons. Bopp, F . Z . Natur-

forsch., 1, 53-8 (Feb., 1946) In German.— T he develop
m ent o f  M axwell’s field theory by D irac  and  Stueckel- 
berg is discussed and the  conditions to  be satisfied by 
such a  theory are propounded  w ith particu lar reference 
to  the  condition  o f  “ m ass stability” which is dealt 
w ith in som e detail. w. e. d .
537.122 : 530.145 see Abstr. 2766
537.123 : 537.591.1 see Abstr. 2904

537.224 : 550.37 =  3 2877
Tests on the spontaneous charging of isolated con

ductors. v . Schweidler, E. S.B. Akad. fViss. 
Wien, 149, 2a (Nos. 3-4) 133-44 (1940) In German.— 
A  further a ttem pt is m ade to  verify experim entally 
S im pson’s suggestion [Abstr. 870 (1904)] that the 
negative charge o f  the earth  is due to a  corpuscular 
rad ia tion  o f  cosm ic origin. T he test equipm ent 
consists essentially o f  two evacuated concentric 
cylinders, the o u ter o f  w hich is 20-5 cm  high and 
1 4 -4 cm  in diam eter and  the inner slightly sm aller, 
representing a  capacitance o f  ab o u t 70 cm. The 
inner cylinder is connected to an  electrom eter. Tests 
a re  m ade with the inner cylinder em pty and  filled with 
lead shot. T he results obtained confirm  a negative 
charging o f  the inner cylinder bu t as the charging does 
no t increase p roportionately  with the m ass the above 
hypothesis is no t regarded as satisfactorily proved. 
A n  alternative explanation is advanced. r. h. g .
537.226 =  4 287S

Variation of dielectric polarisation with concentration.
Guillien, R. Ann. Phys., Paris, 17, 237-64 (M arch- 
A pril-M ay, 1942) In French.— The conclusions o f  
previous w ork [Abstr. 2597 (1946)] a re  verified fo r 
m ixtures o f  two types o f  particle an d  a  liquid. 
M easurem ents fo r m any m ixtures o f  liquids a re  in
cluded. O f  recent form ulae, th a t o f  Sugdcn is m ost 
satisfactory. A  sim ple derivation o f  this is given.

g, J. K.
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537.226 537.312.5

537.226 2879
O n  th e  re a c t io n  fie ld  o f  a n  e cc e n tr ic  d ip o le . D e k k e r ,  

A. J. Physica, 's Grav., 12, 209-16 (July, 1946).—  
The O nsager-B ottchcr theory [Abstr. 810 (1939)] is 
here extended fo r the case o f  a  dipole placed eccen
trically in a  spherical cavity in an  isotropic medium , 
a  closer approxim ation  to real molecules. T he m ean 
value o f  the reaction field is found  to have the sam e 
value as before.

537.226.2 “ 2880
Dielectric constants o f the methanol-watcr system

from 5 to  55°. A l b r i g h t ,  P. S., a n d  G o s t i n g ,  L. J. 
J. Amer. Chem. Soc., 68, 1061-3 (June, 1946).—  
T he perm ittivities o f  the entire range o f  methyl 
alcohol-w ater m ixtures a t 10° intervals from  5 to 55° 
have been determ ined using an  a.c. bridge circuit. 
It is claim ed that the values arc accurate to no t less 
th an  one part in 1 0 0 0 . w .  r .  a .

537.226.2 =  4  2881 
M easurem ents o f  the permittivity o f  several non

polar gases (H 2, D 2, H e, O 2 and air) and CO between 
ordinary tem peratures and 20° abs. v a n  I t t e r b e e k ,  
A ., a n d  S p a e p e n ,  J. Physica, 's Grav., 9, 173-83 
(March, 1943) In French.— Precision m easurem ents 
were m ade using an  im proved version o f  the Vcrain 
ap p ara tus [Abstr. 1557 (1915)], w hich is described. 
A t liquid oxygen and  liquid nitrogen tem peratures, 
the polarization o f  CO rises as the  pressure is reduced, 
bu t no  change was observed w ith 0 2. The dipole 
m om ent o f  CO was calculated from  the results to be 
0 - l l x l O -18. T he C lausius-M osotti law  was con
firm ed by m easurem ents o n  H ,, D 2 and H e a t liquid 
hydrogen tem perature. T he polarization  agrees well 
w ith the  corresponding liquid, except fo r 0 2. The 
second virial coefficient o f  D 2 was calculated from  the 
results to  be B  =  — 12 -2 X 1 0 -3 (for H 2, B — 
- 6 - 4 2  x  1 0 -3).

537.226.2 =  4  2882 
M easurem ents o f the permittivity of gaseous C O 2

up to 10 atm . v a n  I t t e r b e e k ,  A., a n d  S p a e p e n ,  J. 
Physica, 's Grav., 9, 43-7 (Jan., 1944) In French.—  
U sing the appara tus previously described [Abstr. 
2881 (1946)], the C lausius-M osotti function a t 1 atm . 
was found to  be 7-33 and  to be independent o f  the 
pressure to  an  accuracy o f  ab o u t 1/700.

537.226.2 : 534.321.9 =  4  2883 
M easurem ents of the permittivity o f C O 2, N H 3 and

o f  m ix tu re s ,  v a n  I t t e r b e e k ,  A ., 'a n d  d e  C l i p p e l e i r ,  
K . Physica, 's Grav., 12, 97-104 (June, 1946) In 
French.—T he perm ittivity has been m easured a t about 
one atm osphere between 0°-120°c. The polarization 
o f  C 0 2 has been com puted  taking in to  account t h e . 
da ta  published by M ichels [Abstr. 3407 (1939), 
3182-4 (1937)] on  the equation  o f  state, and  is found 
to  be independent o f  tem perature even a t high tem
peratures. F rom  the m easurem ents on  N H , the 
dipole m om ent was calculated to be p. =  1 4 3 7 -10“ 18 
e.s.u . and the deform ation polarization  a  =
6  8 2 9 -10~24 cm 3. In  connection with ultrasonic 
abso rp tion  m easurem ents previously m ade on C 0 2 
gas to w hich a  sm all am ount o f  H 2 and  H e h ad  been 
added  [Abstr. 2966 (1939), 840 (1940)], the perm it
tivity o f  C 0 2- H 2 and  C 0 2-H e  m ixtures were also 
m easured. As fo r the sound absorp tion  m easure

m ents, an  interaction was found, bu t m uch sm aller 
fo r H e than  for H 2.
537.226.2 : 541.57 see Abstr. 2982
537.226.3 : 621.315.61.015.5 : 537.311.1 see Abstr. 2887
537.226.31 : 532.133 2884 

Dielectric relaxation and viscosity o f long-chain
dipolar liquids. S c h a l l a m a c h ,  A. Trans. Faraday 
Soc., 42, 495-507 (June-July, 1946).— It is show n 
experimentally th a t the tem perature coefficients o f  
dielectric relaxation time and  viscosity o f  a  num ber 
o f  long chain  liquids are  no t generally equal, in 

.con trad ic tion  to the behaviour o f  liquids o f  low 
m olecular weight. Im plications o f  the kinetic theory 
are briefly discussed.
537.226.31 : 544.8 =  3 2885 

Identification of dielectric m ixtures by loss angle
measurements. S c h u p p ,  P. O. Wiss. Vcröff. 
Siemens-Werk., 230-42 (1940) Werkstoff-Sonderh. 
In German.—T he chemical com position o f  some 
m ixtures o f  isom eric dielectric substances a re  difficult 
to  determ ine accurately. I t  is show n by examples 
that, by m easurem ent o f  the dielectric behaviour over 
a sufficient range o f  tem perature and frequency, the 
individual m olecules can  be identified. T he results 
lead to an  extension o f  Debye’s theory'. It is suggested 
th a t a  systematic developm ent o f  the m ethod would 
yield im portant physical and chemical data . a .  m. t .

537.226.33 2886 
The lower Curie-point o f ferro-electric salts.

B a r k l a , H . M . Nature, Lond., 158, 340-1 (Sept. 7, 
1946).—Experim ents were m ade, by a  static m ethod 
in which a m easured charge is supplied to a  crystal o f  
K H 2P 0 4 to  m aintain  a  fixed potential across it as 
its tem perature is altered. These show ed that, in  a  
constant field, the electric m om ent o f  the salt is 
unchanged on passing th rough  the “ lower Curie po in t.” 
A t the upper C urie point, the grow th o f  spontaneous 
polarization  could be followed, agreeing w ith values 
observed in m easurem ent o f  the  electric hysteresis. 
In  the latter, Barkhausen jum ps were observed to  
occur som e seconds o r even m inutes after a  change 
o f  field.
537.226.33 : 538.23 : 539.389.4 see Abstr. 2958
537.228.1 : 534.121.1 see Abstr. 2809
537.311.1 : 537.226.3 : 621.315.61.015.5 2887 

Theoretical physics in industry. F r ö h l i c h ,  H.
Nature, Lond., 158, 332-4 (Sept. 7, 1946).— A short 
review is given o f  the  m odem  theory o f  electrical 
conduction  in solids divided into the  following sections: 
free electrons in solids; theory o f  dielectric breakdow n; 
theory o f  dielectric loss.
537.312.5 : 621.383.4 2888

Thallous sulfide photo-conductive cells. I . E xperi
m ental investigation, v o n  H ip p e l ,  A., C h e s l e y ,  F. G ., 
D e n m a r k ,  H . S., U l i n ,  P. B., a n d  R i t t n e r ,  E. S. 
J. Chem. Phys., 14, 355-69 (June, 1946).—T he results 
presented include a n  investigation o f  the sensitizing 
ox idation  reaction; cell characteristics as function  o f  
voltage, tem perature, light intensity, wavelength, 
m odulating  frequency and  com position; m easurem ents 
o f  therm o-effect an d  optical absorp tion ; X -ray  and 
electron diffraction studies; and  an  exam ination  o f 
the photo-response to light flashes o f  very sho rt 
duration .
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537.312.5 : 621.383.4 2889
Thallous sulfide photo-conductive cells. II . T heo

retical discussion, v o n  H ip p e l ,  A ., a n d  R i t t n e r ,  
E. S. J. Chem. Phys., 14, 370-8 {June, 1946).—  
A  theory is form ulated  w hich is in substantial agree
m ent w ith all facts reported  in  the  previous paper. 
T he underlying physical picture is th a t light is. ab 
sorbed in the  T1,S proper and  in the  presence o f  
oxygen, positive “ holes”  and  negative oxygen ions 
are  form ed. T he “ holes”  and ions recom bine a t a 
ra te  p roportiona l to  the  p roduct o f  their concentra
tions. D uring their lifetime, the negative ions act as 
space charge com pensators fo r the defect conduction  
and allow  correspondingly h igher curren ts to  flow. 
This space charge com pensating action, which is 
sim ilar to  the  ro le played by positive ions in gas 
discharges, seems to  be one essential m echanism  o f  
producing secondary photo-effects.
537.312.62 2890

The electrical conductivity o f  rapidly frozen solutions 
o f  sodium in liquid ammonia. B o o r s e ,  H .  A .,  C o o k ,
D . B., P o n t i u s ,  R . B., a n d  Z e m a n s k y ,  M. W .; O gg , 
R . A. Phys. Rev., 70, 92-3 (July 1 and 15, 1946).— 
Negative results o f  attem pts to repeat Ogg’s dem on
stra tion  o f  superconductivity  [Abstr. 1894 (1946)] 
a re  reported. In  a second note, Ogg describes the 
experim ental conditions o f  his dem onstration .

537.312.62:538.113 2891
Diamagnetism and superconductivity o f a  collective 

electron assembly. B a n d ,  W . Proc. Camb. Phil. Soc., 
42, 311-27 (Oct., 1946).—A tentative theory o f  super
conductivity is advanced o n  the  follow ing lines: 
T he ideal resistance o f  a  conductor can  be neutralized 
by an  exchange energy betw een electrons a t  sufficiently 
low tem peratures. T he surface o f  the  conductor, 
and  internal surfaces o f  discontinuity  i f  sufficiently 
m arked, a re  regarded as sites fo r two-dim ensional 
resonance states in equilibrium  w ith th e  three- 
dim ensional resonance states in the  m etal. The 
superconducting transition  occurs when, a t the critical 
tem perature, the  neutralization  o f  the ideal resistance 
o f  the  surface by-passes the  residual resistance o f  the 
body o f  the  m etal. A t the sam e critical tem perature, 
equilibrium  conditions ensure th a t exactly the right 
num ber o f  electrons en ter the surface states to  give 
the  w hole m etal an  ideal d iam agnetic susceptibility. 
These equilibrium  conditions are d isturbed by a 
m agnetic field, and  the  transition  tem perature is 
show n to depend on the m agnetic field in the  observed 
m anner. O ther observed facts receive a qualitative 
explanation.
537.312.62-972 2892

Superconductivity o f lead a t 3-cm  wave-length. 
B i t t e r ,  F ., G a r r i s o n ,  J. B., H a lp e m ,  J., M a x w e l l ,
E., S l a t e r ,  J. C ., a n d  S q u i r e ,  C. F . Phys. Rev., 70, 
97-8 (July 1 and 15, 1946).— M easurem ents o f  the 
Q  o f  a  Pb resonato r show  a large rise in the con
ductivity between 3 0 ° k  an d  4 ° k .  Q  values o f  the 
o rder o f  5 x  106 were m easured by m eans o f  specially 
developed stable oscillators, frequency varia tion  being 
accom plished by adding o r  subtracting  the  frequency 
o f  a  separate (megacycle) oscillator.

537.363 : 535.321 see Abstr. 2827

537.363 : 541.18 see Abstr. 2966, 2967

537.364 : 541.134 2893 
The electrical double layer, the electrokinetic

potential, and the stream ing current. N e a l e ,  S. M . 
Trans. Faraday Soc., 42, 473-7 (June-July, 1946).— 
Starting from  the Poisson equation  o f  electrostatics, 
and  the B oltzm ann expression fo r the d istribution o f  
ions in  an  electric field, equations are  deduced w hich 
describe the  structu re  o f  the ionic a tm osphere o f  an  
electrically charged surface in a  m ono-m onovalent 
electrolyte, and determ ine the potential a t the surface. 
A n expression is deduced fo r the  quan tity  o f  electricity 
carried by a  stream  o f  liquid th rough  a p lug o f  
electrically charged fibres. This expression m ay be 
used to calculate the  surface po tential o f  the  fibre, and 
its electric charge density from  the experimentally 
ascertainable stream ing current.

537.364 : 541.134 2894 
Electrokinetic measurements with textile fibres and

aqueous solutions. N e a l e ,  S. M ., a n d  P e t e r s ,  R . H . 
Trans. Faraday Soc., 42, 478-87 (June-July, 1946).—  
A  technique is described fo r the m easurem ent o f  the 
surface potential </>0 o f  fibrous non-conductors in 
aqueous solutions. T he varia tion  o f  potential w ith 
concentra tion  for neutral electrolytes > 0 -0 0 1  m  con
cen tration  agrees with the  theoretical principles o f  the 
preceding paper. F o r  the am photeric  fibres silk, 
wool and  N ylon, tp0 is, below  p H  6, a  linear function 
o f  p H  and  changes sign a t ab o u t p H  3. F o r  the neutral 
fibres co tton , Vinyon and  cellulose acetate i/i„ decreases 
rapidly below p H  5, bu t there is no  evidence fo r a 
reversal o f  charge. This is sim ilar to  the  behaviour o f  
ethyl and  propyl benzene in dilute acid solutions. 
I t  could  be accounted fo r by a  d rift o f  electrons from  
liquid w ater tow ards the non-aqueous phase. Such a 
tendency w ould be repressed by the presence o f  excess 
pro tons in the aqueous phase. T he adsorp tion  o f  
ions w ith specific affinity fo r the  fibres causes m arked 
changes in the ip„ values fo r wool and  cotton .

537.523.4 : 535.354 2895
The emission of light from spark discharges. C r a g g s ,  

J. D ., a n d  M eek, J. M . Proc. Roy. Soc. A, 186, 
241-60 (July 9, 1946).—A  study is m ade o f  the 
transitory  effects occurring in spark  channels, a fte r the 
discharge gap has been com pletely bridged by  a 
stream er. H ydrogen and  argon a t pressures o f 
ab o u t 1 a tm . have been observed, the  m ain features 
being the light em itted during  the period o f  current 
flow and  the  after-glow w hich persists when the 
curren t has fallen to  a  negligible value. The afte r
glow in H  is p robably  only a. therm al effect bu t in 
A  it is also largely due to  the persistence o f  a tom s in 
m etastable states. A  new  experim ental m ethod is 
em ployed (as well as the  usual one o f  a  revolving 
m irro r cam era), using a photo-electric electron m ulti
plier tube coupled directly to  a  c .r.o . This allows 
quantitative  light em ission results to be obtained. 
F o r  currents o f  ab o u t 100 A , lasting fo r 2-4 pscc, the 
after-glow  in A  cou ld  be detected a fte r ab o u t 30 psec; 
in H  the after-glow  lasted only fo r 3 psec. T o 
correlate  light ou tp u t w ith energy dissipation in  the 
spark  channel, calorim etric m easurem ents were m ade 
from  w hich th e  m ean voltage d ro p  during  th e  passage 
o f  curren t was estim ated. T he spectra o f  the light 
em itted were also observed. T he ionization density 
in  the spark  channel was found to be abou t lO”
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ions/cm 3. Channel tem peratures a re  about 10 000- 
15 000°k. T he m echanism  o f  the light em ission is 
discussed. N either norm al excitation n o r electron-ion 
recom bination  can be entirely responsible. l . s. g .
537.531 : 535.338.1 see Abstr. 2832
537.531 : 537.533.8 : 621.386.1 2896 

Energy-angle distribution o f betatron targe t rad ia 
tion. S c h i f f ,  L. I. Phys. Rev., 70 ,87-8  (July 1 and 15, 
1946).— A form ula is deduced fo r a  thick target by 
integrating W illiam s’ form ula [Abstr. 3037 (1940)], 
and curves are given for 3 thicknesses o f  a  W  target. 
V ariations o f  incident electron energy only affect the 
scale o f  the curves.
537.531 : 615.849.5 : 621.386.82 2897 

Note on the m aintenance o f an X -ray dosage sub
standard. W e b s te r ,  H . C., R o b e r t s o n ,  D . F ., a n d  
S t e v e n s ,  D . J. Brit. J. Radiol., 19, 284-7 (July, 1946).
537.531.8 : 778.33 =  4  see Abstr. 3037
537.531.9 : 578.088.5 see Abstr. 3023, 3024
537.533.73 2898 

M easurem ents o f the relative intensity of electron
d iff ra c tio n  p a t te rn s  o f  c o p p e r , s ilv e r  a n d  g o ld . T o l ,  T ., 
a n d  O r n s t e i n ,  L. S. Physica, 's Grav., 7, 685-96 
(O ct., 1940).
537.533.74 : 539.23 2899 

The scattering o f electrons by hydrocarbon films.
K a r l e ,  J .  J. Chem. Phys., 14 , 297-305 (M ay, 
1946).— Several form ulae are  derived expressing the 
intensity o f  electron scattering fo r a  variety o f  
orientations o f  hydrocarbon  films on a  solid surface. 
Intensity  c o n to u r m aps m ay be constructed  from  these 
form ulae fo r a rb itrarily  chosen m odels. These m aps 
are  helpful fo r determ ining the structure  o f  a  film 
and are being prepared  fo r fu ture  publication.
537.533.8 : 621.386.1 : 537.531 see Abstr. 2896 
537.534 : 539.172.1 2900

High energy carbon nuclei. T o b ia s ,  C., a n d  
S e g rE ,  E. Phys. Rev., 70, 89 (July 1 and  15, 1946).— 
eC>2(<>+) nuclei have ab o u t the sam e e/m  ra tio  as 
deuterons, and  can be accelerated in the cyclotron to  
energies 6 x  larger. In  the absence o f  a  satisfactory 
io n  source, only feeble beam s o f  96 eM V  C  nuclei 
have been obtained in  the 60 in cyclotron; tracks were 
obtained in photographic emulsions, and  specific 
ionization  and range m easured.
537.542 ; 539.163.2 2901

The quantitativity o f the Geiger-M iiller counter. 
The spectrum of R aE . M i l a t z ,  J. M . W ., a n d  
t e n  R a t e ,  H . Physica, 's Grav., 7, 779-92 (Oct., 
1940).—Tests were m ade by projecting a beam  o f  
electrons o f  a  given velocity in to  the  counter by 
m eans o f  a  /3-spectrograph and determ ining the 
kicks/sec as a  function o f  the pressure o f  gas. In 
this way a  “ counting curve” was obtained, from  which 
the coefficient o f  prim ary ionization could be deter
m ined. F o r  high pressures, the num ber o f  discharges 
in the counter reaches a  saturation-value an d  the 
indication  o f  the counter is quantitative. I t  is thus 
possible to  correct the results o f  a  counter if  it does n o t 
indicate quantitatively. T he m ethod was applied to  
the spectrum  o f  R aE.
537.56 2902

On the theory o f ionization yield o f radiations in 
different substances. F a n o , U . Phys. Rev., 70,

44-52 (July 1 and 15, 1946).—T he energy absorbed by  
a  substance exposed to  an  ionizing radiation  is used  
partly  in ionization, partly in optical excitation. 
A rgum ents based on  atom ic m echanics are presented, 
to  show th a t the greater the ionization potential, th e  
greater is the share o f  the absorbed energy w hich is 
actually spent in  ionization. This explains why the  
ionization potential o f  a  substance has little influence 
upon the am ount o f  energy th a t m ust be absorbed by 
th a t substance per each p a ir o f  ions actually produced. 
537.566 : 541.126 see Abstr. 2960
537.568 ; 535.354 see Abstr. 2842
537.583 : 621.385.13.032.216 2903

Oxide coated cathode literature, 1 9 4 0 -1 9 4 5 .
B l e w e t t ,  J. P. J. Appl. Phys., 17, 643-7 (Aug., 
1946).—A  sho rt review o f  published papers, a 
bibliography o f  30 o f  w hich is given, covering the 
properties o f  Ba; physical, electrical and therm ionic 
properties o f  oxide-coated cathodes; and tim e effects.
537.583 : 621.385.13.032.216 : 548.73 see Abstr. 2999
537.591.1 : 537.123 2904

O n the possible existence o f negative protons in the 
prim ary component o f cosmic radiation. A r l e y ,  N. 
Physica, 's Grav., 12, 177-83 (July, 1946).— Experi
m ental results seem to  show that bo th  the soft and  the 
hard  com ponent o f  the cosmic radiation  are secondary 
radiations produced by prim ary protons. This result 
involves difficulties regarding the p ropagation  in 
in terstellar space and the latitude and  east-west effect 
o f  the soft com ponent. T he hypothesis is here pu t 
forw ard that the prim ary radiation  consists o f  negative 
protons as well as positive, the  form er being m ainly 
annihilated a t the top  o f  the atm osphere, giving rise 
to  the soft com ponent, th e  la tte r ones being trans
form ed into m esons, giving rise to  the hard  com 
ponent. This hypothesis is show n to  be com patible 
w ith all the present experim ental evidence, a lthough 
no t w ith the present quantum  theory w hich gives fa r 
too  sm all a  cross-section fo r the  annihilation  o f  fast 
negative protons. A rgum ents given by Heisenberg, 
however, predict a breakdow n o f  the present theory 
fo r ju s t this process.
537.591.15 =  5 2905

Experim ental and theoretical determination o f the 
density spectrum of extensive showers. C o c c o n i ,  G ., 
L o v e r d o ,  A ., a n d  T o n g i o r g i ,  V. Nuovo Cim., 3, 
50-6 (Feb., 1946) In Italian.—The density spectrum  
o f  extensive showers has been deduced, recording 
triple an d  quadruple  coincidences produced by 
extensive showers in  a ir in  groups o f  counters w ith 
various surfaces, a t 120 and  2 200 m  above sea level. 
The evolution m echanism  o f  such show ers is inter
preted by the cascade theory and  the  density spectra 
calculated by Heisenberg and M oliere’s form ulae. 
G ood  agreem ent between experim ental and  theoretical 
results suggests th a t the extensive show ers are  due to 
cascade-m ultiplication o f  very great energy prim aries. 
T he recorded show ers indicate the  existence o f 
particles w ith energies up to 1015— 1014 eV.
537.591.5 =  5 2906

The barom etric effect o f extensive cosmic-ray 
showers. P a t a n e ,  S. Nuovo Cim., 19, 169-75 (M a y-  
July, 1942) In Italian .—T he barom etric  coefficient o f  
large show ers w ith diam eters o f  2 ■ 5 m  and  5 m  was
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determ ined, show ing that: (1) In  spite o f  different 
experim ental conditions, the  values agree well w ith 
those o f  o th er au thors. (2) The barom etric  coefficient 
o f  the showers is the sam e w ith e ither pressure o r  
a ltitude variation . (3) T here is no  increase in b a ro 
m etric coefficient in passing from  the 2-5 m  to the 
5 m dia. showers. (4) T he barom etric  coefficient 
rem ains constant with showers above 12 m  in dia.
537.591.8 2907

M axim a of secondary radiation in lead by the 
penetrating part o f cosmic rays. C l a y ,  J., V e n e m a ,
A., a n d  J o n k e r ,  K . H . J. Physica, ’s  Grav., 7, 673-84 
{O ct., 1940).
5 3 8 .0 8 2 .1 0 2  : 6 2 1 .3 1 7 .4 4 3  2908

An clectrodynamic balance for the measurement of 
m agnetic susceptibilities. H u t c h i s o n ,  T. S., a n d  
R e e k ie ,  J . J. Sci. lustrum., 2 3 ,2 0 9 -1 1  {Sept., 1946).—  
A n electrodynam ic balance o f  sm all size, designed 
specifically fo r m easurem ent o f  the forces exerted on 
para- o r diam agnetic bodies in a  m agnetic field, is 
described. T he forces a re  com pensated by passing 
know n currents th rough  a coil system consisting o f  a  
single fixed coil and  a double coil a ttached  to  the 
balance a im ; the latter is attached  to , and  supported  
by, a  tau t phosphor-bronze strip. The balance is 
directly calibrated  w ith know n weights, and  can 
m easure forces as low  as a  few hundredths o f  a  dyne 
w ith an accuracy o f  ab o u t \% .  T o  illustrate the 
w orking o f  the balance m easurem ents o f  the m agnetic 
susceptibility o f  pure  A1 a t 9 0 ° k  and  a t  room  tem 
perature, using the G ouy  m ethod, are given.

538.113 : 537.312.62 see Abstr. 2891

538.122 : 621.3.013 2909
The unit-pole definition of magnetic field strength. 

H ow e, G . W. O. Wireless Engr, 23, 207-10 {Aug., 
1946).—T he electric field E  and  the m agnetic induc
tion B  a re  m easurable quantities. T he electric 
displacem ent D  and  the m agnetic field H  a re  not. 
T he au th o r considers the determ ination  o f  H  for a 
perm eable m edium  by w hat is effectively a  cavity 
experim ent. v . c .  a . f .

538.221 =  3 2910
Determ ination o f m agnetic permeability from 

resistance measurements on iron wires o f various 
structures a t frequencies of the order o f 10* hertz in 
connection with the size of the W eiss domains. S t r u t t ,  
M . J. O., a n d  K n o l ,  K. S. Physica, 's Grav., 7 , 
635-51 {July, 1940) In German.—The perm eability 
o f  Fe wires a t  very high frequencies m ay be determ ined 
from  the ra tio  o f  a.c. to  d.c. resistance under certain  
specified assum ptions. M easurem ents ,of this ra tio  
are  given fo r frequencies up  to ab o u t 3 x l 0 8 c/s. 
W hereas the perm eability, calculated from  the above 
ratio , rem ains practically constan t up  to  the said 
frequency a t  room  tem perature, it shows a m arked 
decrease w ith increasing frequency in  liquid oxygen 
fo r  all the m easured wires. These results and hypo
theses fo r their explanation are  discussed. Experi
m ents on  very th in  Fe layers upon constan tan  and Fe 
wires a re  described. A  satisfactory explanation o f  
the  phenom ena is possible w ith a  simple m odel, 
which enables the o rder o f  m agnitude o f  the Weiss 
e lem entary dom ains to be determ ined for the different 
wires. T he results a re  com pared w ith experim ents o f

o th er au tho rs and  som e unexplained questions are 
discussed. A bibliography o f  48 entries is included.
538.222 2911 

Param agnetic absorption and dispersion in chromium
potassium alum. G o r t e r ,  C. J., D i j k s t r a ,  L. J., a n d  
G r o e n d i j k ,  H . Physica, 's Grav., 7, 625-34 {July, 
1940).
538.222 =  4 2912 

Law of m agnetization in an S  state. Param agnetic
ro tatory  power of gadolinium ethyl sulphate hydrate 
in the direction o f the optic axis. B e c q u e r e l ,  J., a n d  
v a n  d e n  H a n d e l ,  J. Commun. K. Onnes Lab., 
Leiden {No. 259d). Physica, 's Grav., 7, 711-20 
{O ct., 1940) In French.—T he con tinuation  o f  previous 
w ork  [Abstr. 4073 (1938)]. T here is a  sm all para
m agnetic ro ta tion  which can  be represented by a 
B rillouin function  [Abstr. 2824 (1927)]. Systematic 
departures from  the Langevin fuhction  are found.
538.224 2913

The defect in the m agnetic susceptibility o f manganese 
dioxide and other compounds o f manganese. G r e y ,  
J. T ., J r .  J. Amer. Chem. Soc., 68, 605-8 {April, 
1946).—T he m ass susceptibility o f  M n 0 2 was 
m easured to be 39-0 x  10-6  a t 30°. O ther com pounds 
m easured are  K  dioxalato-dihydroxom anganeate, 
K  hexafiuom anganeate, K  dim alonato-diaquo- 
m anganiate, K  pentafluo-aquo-m anganiate, and 
K  hexafluocobaltiate. T he susceptibilities o f  the 
a- and /3-allotropes o f  M nS have been confirm ed. 
A  possible theoretical explanation  o f  the defect in 
susceptibility o f  certain  M n com pounds is advanced.

w . R. A.
538.23 : 537.226.33 : 539.389.4 see Abstr. 2958
538.24 : 536.48 2914 

Experim ents on adiabatic demagnetization. C a sim ir,
H . B. G .,  d e  K l e r k ,  D . ,  a n d  P o l d e r ,  D .  Commun. 
K. Onnes. Lab., Leiden {No. 261 a). Physica, 's Grav., 
7, 737-46 {O ct., 1940).—I t  is found  th a t the tem 
peratures calculated from  the m agnetic susceptibilities 
o f  three different param agnetic salts a re  in agreem ent 
w ith the tem perature scale o f  Bleaney and  Sim on 
[Abstr. 4108 (1939)]. T he S tark  splitting o f 
K C r(S 0 4)2 . 12H20  derived from  the  dem agnetiza
tion experim ents is <5 =  0- 263 degrees, th a t o f 
C r(N O j)3 . 9H jO  (5 =  0-283. F o r  the la tter sub
stance there is good agreem ent between the  experi
m ents and  the form ulae o f  H ebb and  Purcell [Abstr. 
2708 (1937)]. T he specific heat o f  K 2C u (S 0 4) , . 6H 20  
does n o t obey a  1/7"2 law and  is m uch  h igher than  
m ight be expected from  m agnetic in teraction  only. 
D a ta  on the ferrom agnetism  o f  som e param agnetic 
salts are  given.
538.244.2 2915

Strong magnetic fields, d e  H a a s ,  W . J., a n d  
W e s t e r d i j k ,  J. B. Nature, Loud., 1 5 8 , 271-2 {Aug. 24, 
1946).— M agnetic fields o f  abou t 250 000 gauss have 
been produced fo r periods o f  0 -1 sec in a  cylindrical 
space 8 m m  in diam eter, by attaching a  sm all copper 
coil imm ersed in liquid hydrogen to  a very big battery . 
T he large heat o f  vaporization  o f  hydrogen is able to 
d issipate the  relatively sm all am oun t o f  energy 
generated in the electrical resistance o f  the  coil. 
538.245 2916

O n the effective length o f a sm all Barkhausen dis
continuity. S n o e k ,  J. L. Physica, 's Grav., 7, 609-24

320



538.54 539.132

(July, 1940).—The effective length is calculated for a 
wire o f  rectangular section to be the  p roduct o f  the 
reversible perm eability ¡x and  the thickness a0.
5 3 8 .5 4  =  4 2917

Simple relation between the energies dissipated by 
hysteresis and by eddy currents in a  solid o f revolution. 
R i b a u d ,  G . C.R. Acad. Sci., Paris, 2 2 2 , 7 8 8 -9  
(April 1, 1946) In French.— A n h.f. field acts along the 
axis o f  revolution o f  a  ferrom agnetic body, the 
frequency being such th a t the skin thickness is small 
com pared w ith the dim ensions o f  the  body. F o r 
weak fields, the ra tio  o f  the  energy dissipated in 
hysteresis to  th a t produced by eddy currents, is 
independent' o f  the shape o f  the body and is equal 
to  the a rea/77 o f  the B H  cycle fo r H  — 1. [See A bstr. 
2 1 4 0  (1 9 4 6 )].

538.56 2918 
A method o f solution of field problems by means of

overlapping regions. P o r it s k y , H ., a n d  B l e w e t t , 
M. H . Quart. Appl. M ath., 3, 336-47 (Jan., 1946).—  
T he field m ay often  be found  in a  region w hich it is 
difficult to  hand le  directly by dividing the  region into 
2 o r m ore overlapping regions fo r each o f  which the 
field m ay be found by s tan d ard  m ethods. The 
m ethod  is illustrated  by the  detailed analysis o f  the 
p ropagation  o f  a n  electrom agnetic wave a round  the 
co rner o f  a  rectangular wave-guide. A n  alternative 
m ethod  is briefly discussed and a  com parison o f  the 
two m ethods is m ade. l . s . g .

538.56 =  4 2919 
Rigorous calculation of the radiation from a  linear

sinusoidal oscillator. D u r a n d , E . C.R. Acad. Sci., 
Paris, 222, 68-70 (Jan. 2, 1946) In French.—-A unit 
electric charge oscillates on  a line w ith a  frequency cu. 
T he vector and scalar potentials o f  the  field o f  rad ia 
tion  are calculated, in term s o f  Bessel functions, and 
it is show n th a t in the field all the  harm onics o f  the 
frequency to appear. l . s . g .

538.565 : 621.396.611.4 =  4  2920
Characteristic oscillations o f solid conductors and 

electromagnetic resonators. N ic o l a s , P. Ann. 
Radioélectricité, 1, 181-90 (Jan., 1946) In French.—  
M axwell’s equations are  w ritten  in  integral form , 
and this form  is used to  dem onstrate the  existence and 
to deduce som e properties o f  the  characteristic 
oscillations. T he m ethod fo r solving the equations 
is indicated in a  general way and  the  resonant fre
quencies appear as the roo ts o f  a  certain deter- 
m inantal equation . l . s. g .

538.632 =  5 2921 
On the sign of the H all effect. C a r r e l l i , A.

Nuovo Cim., 3, 40-9 (Feb., 1946) In Italian.—A 
review o f  the m o d em  in terpreta tion  o f  the H all effect 
and its application to  Bi. The values o f  the constants 
obtained for Bi-Sb alloys are exam ined and  their 
significance is discussed in the ligh to f recent knowledge.
538.632 : 536.48 2922 

M easurem ents on the Hall-phenomenon in pure
bismuth single-crystals a t low temperatures. G e r r it - 
s e n , A. N ., a n d  d e  H a a s , W. J. Commun. K. Onnes 
Lab., Leiden (No. 261 b). Physica, ’s  Grav., 7, 802-16 
(O ct., 1940).—Crystals o f  varying purity  and o f  two 
different orientations have been m easured a t a  num ber 
o f  tem peratures from  300°k to 14°k. T here exists a

critical purity  for a  m axim al H all effect, purer m aterial 
shows a low er H all tension. A  H all constant does no t 
exist, the H all coefficient is a  com plicated function o f  
tem perature and m agnetic field. F o r  the purest 
crystals a  rem arkable parallelism  between H all effect 
and  m agnetic susceptibility a t hydrogen tem peratures 
is pointed out.

538.653.1 2923
M agnetization and stress. B o z o r t h , R. M. Bell 

Lab. Rec., 24, 116-19 (March, 1946).—The effect o f  
stress in  altering the m agnetic properties o f  m aterials 
is often objectionable b u t finds useful application  in 
supersonic equipm ent and o ther m agnetostriction 
devices. Perm eability o f  som e substances increases 
w ith tension, notably  68 perm alloy; in others, such 
as N i, it decreases, whereas in Fe permeability in
creases w ith tension in  low fields and decreases in 
higher ones. These variations a re  discussed and 
results show n fo r 68 permalloy, N i and annealed 
iron. m .-v .

538.691 2924
A pparatus for illustrating the trajectory o f an 

electrified particle in a  m agnetic field. L o e b , J.
C.R. Acad. Sci., Paris, 222, 488-90 (Feb. 25, 1946) 
In French.— I f  a  wire, whose weight and radius can be 
neglected, carries d.c. and  is situated in a  plane norm al 
to  a  m agnetic field, it will take the shape o f  the 
trajectory o f  an  electrified particle in  the sam e m ag
netic field if  T /I  =  mv/e, where T  is the tractive force 
on the wire, I  the curren t and  m, v  and  e  the mass, 
velocity and  charge o f  the m oving particle. Experi
m ents w ith a  silver wire o f  0-02 m m  dia. an d  carrying 
a  curren t o f  500 m A  verified this relation. W ith a 
tension o f  18 dynes the curvature o f  the wire corre
sponds to that o f  the pa th  o f  a 10 kV electron in the 
sam e field. The m ethod can  be extended to extreme 
cases by application o f  the principle o f  sim ilitude and 
can be particularly  useful for studying the m otion o f 
electrified particles in the earth ’s m agnetic field and 
in  m agnetic electron lenses. a . w .

538.74 2925
M agnetostriction compass. R o w e , R .  G .  Elec

tronics, 18,123-5  (July, 1945).—Two rods o f  annealed 
steel are initially positioned in an  E .-W . direction, 
slightly m agnetized, in opposing senses, from  a  d.c. 
source and  vibrated  a t their resonant frequency by 
an  a.c. supply. Crystal pick-ups a t the ends o f  the 
rods detect the v ibrations and’ feed a  centre-zero 
galvanom eter th rough  two balanced amplifiers. 
R o tation  o f  the rods alters the earth ’s m agnetic flux 
in them , w hich by the m agnetostriction effect changes 
their length and their resonant frequency, altering the 
am plitude o f  v ib ration  and  unbalancing the gal
vanom eter w hich th en  indicates the  change o f  
direction. e . d . h .

R A D IO A C TIV ITY  . M O L E C U L E S . A T O M S 539

539.13 : 541.57 see Abstr. 2983, 2984, 2985

539.132 2926
A relation between infem uclcar distances and 

potential barriers o f m ethyl groups. F r e n c h , F . A ., 
a n d  R a s m u ss e n , R .  S. J. Chem. Phys., 14, 389-94 
(June, 1946).
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5 3 9 .1 3 2  2927  
The determination of dissociation energies by the

B irge-Sponer extrapolation. G a y d o n , A. G . Proc. 
Phys. Soc., Land.., 5 8 , 5 2 5 -3 8  {Sept., 1946).— A  
■critical exam ination is m ade o f  the B irge-Sponer 
m eth o d  o f  determ ining d issociation energies o f  
d iatom ic m olecules [Abstr. 4 8  (1 9 2 7 )]. Values 
determ ined  by linear ex trapolation  are  com pared w ith 
those determ ined independently. F o r the ground 
sta te s  o f  ord inary  molecules the  linear extrapolation  
tends to  give too high results, often by a round  20%. 
F o r  m olecules in  w hich ionic binding is im portan t 
th e  ex trapolation  often comes too  low, som etim es 
m uch  too  low. F o r  the  molecules in which one a tom  
has a  'S0 g round sta te  the linear ex trapo lation  is m uch 
too  high. T he m ethod appears to  w ork satisfactorily 
fo r ionized molecules. Excited states o f  m olecules 
cannot, in general, be  relied on  to give good extra
polations. These em pirical observations a re  dis
cussed in term s o f  the  potential-energy curves and  the 
binding forces in the molecules a t large inter-nuclear 
distances.
5 3 9 .1 3 3  : 53 2 .1 3  see Abstr. 278 4

5 3 9 .1 3 3  : 53 3 .1 5  see Abstr. 2805

53 9 .1 3 3  : 5 3 5 .3 3 8 .4 -3 1  see Abstr. 28 3 4

•5 3 9 .1 3 3  : 5 3 5 .3 4 3 .4 -1 5  2928
Notes on the infra-red spectrum and m olecular 

■structure o f ozone. A d e l ,  A., a n d  D e n n i s o n ,  D . M . 
J. Cltem. Phys., 1 4 , 3 7 9 -8 2  {June, 1946).—T he na tu re  
o f  the fine structure  o f  the band  a t  1 4 -2  p. in the 
absorp tion  spectrum  has been determ ined. These 
da ta , together w ith the finest ruc tu re  o f  the 9 -5 7  /< 
band (previously resolved in  the so lar spectrum ) 
render possible a n  unam biguous choice between 
■divergent views o f  structure  o f  the ozone molecule. 
I t  is concluded th a t the form  o f  the isosceles triangle is 
acu te, w ith the  apex angle in the neighbourhood 
o f  34°.

539 .1 5 2 .1  =  4  292 9  
Influence of “ Schwinger”  forces on nuclear processes.

M a r t i n s ,  J. L. R . Portugaliae Physica, 2  {No. 1)
9 9 -1 1 9  (1946) In French.—E xperim ental determ ination 
by Kellog, R abi, R am say an d  Z acharias o f  the quadru- 
pole m om ent o f  the deuteron indicates th a t the norm al 
state  is a  m ixture o f  3S, and 3D ,.  T his conclusion 
seems to be inconsistent w ith som e results o f  Beck 
and Tsien on  the  resonance scattering o f  pro tons. 
In  an  a ttem pt to  reconcile these 'resu lts , the 'p resen t 
investigation o f  “ Schwinger”  forces has been pursued. 
I t  is found  th a t such forces lead, in certain  circum 
stances, to  a  high probability  o f  reversal o f  spins 
even w hen these forces are w eak com pared w ith the 
binding forces o f  the nucleus. w . e . d .

539 .1 5 2 .1  293 0  
Resonance reactions and anomalous scattering.

W i g n e r ,  E . P .  Phys. Rev., 7 0 , 1 5 -3 3  {July 1 and  15, 
1946).—T he purpose o f  the  paper is to  give a deriva
tion o f  the resonance form ula fo r nuclear reactions 
which is free from  artificial assum ptions. T he wave 
function w ith respect to  the energy is developed as a 
T ay lor series, an d  it is assum ed th a t the first (energy 
independent) term  is the  same, w ithin a region where 
a ll particles are close together, however the com pound 
s ta te  is form ed. T he second term  can be calculated

easily, an d  is done fo r resonance scattering and 
resonance reactions, assum ing zero o rb ita l angular 
m om entum  round  the centre o f  mass o f  the colliding 
particles. The third term  is show n to be negligible 
over a  very wide energy range fo r resonance scattering 
if  there a re  no  o ther resonances near. M ore general 
scattering cross-section form ulae a re  obtained, con
taining term s interpretable as potential scattering and 
reaction. T he case o f  o rb ita l angular m om entum  h 
is discussed, and  it is show n th a t the  region o f  validity 
o f  the form ulae extends to the neighbouring resonances.
539.152.2 2931 

The magnetic moments of H 3 and H e 3. S a c h s ,
R . G ., a n d  S c h w i n g e r ,  J. Phys. Rev., 70, 41-3 
{July 1 and 15, 1946).—A  m easurem ent o f  the m ag
netic m om ents o f  the  nuclei H 3 and  H e 3 w ould yield 
inform ation concerning the deviations from  L -S  
coupling in  these nuclei. I t  is show n th a t the  sum  
o f  the m om ents o f  the two nuclei can be directly 
related  to  the am ount o f  adm ixture o f  the 2P, AP  and 
AD  eigenfunctions w ith the  2S  function. T hus the 
m easurem ent o f  b o th  m om ents w ould lead Xo direct 
inform ation  concerning the contributions o f  these 
functions to the g round sta te  o f  the two nuclei. The 
individual m om ents depend to  som e extent on  the 
detailed properties o f  the wave functions, bu t if  only 
the  2S  and  *D functions con tribu te  appreciably to the 
g round  state, and  if  particularly  sim ple form s o f  these 
functions are assum ed, the  m om ent o f  each nucleus 
is show n to  be expressible in term s o f  the  am oun t o f 
adm ixture o f  the  two functions. I f  then  the am ount 
o f  *D function is taken to  be 4%, the m om ents o f  
H 3 and  H e 3 are  found to  be 2-71 and  —1-86 nuclear 
m agnetrons, respectively.
539.155.2 =  3 2932 

A new M attauch-H erzog double focussing mass
spectrograph. The masses of C 13 and N 15. E w a l d ,  H. 
Z . Naturforsch., 1, 131-6 {March, 1946) In German.—  
C onstruction  details are given o f  a  m ass spectrograph 
which aim s a t  com bining m echanical rigidity w ith 
accuracy and  ease o f  adjustm ent. T he appara tus is 
then  used fo r m easuring the C 12H -C 13 an d  C 12H 3- N ‘3 
doublets leading to the values 13-007581 ±  
0-000025 m .u. and  15-004934 ±  0-000030 m .u. fo r 
the  masses o f  C 13 and  N 15 respectively. w . e. d .

539.155.2 2933 
Particle  accelerators as mass analyzers. W e is z ,

P. B. Phys. Rev., 70, 91 {July  1 and 15, 1946).— 
A  type o f  linear accelerator is proposed, in which a 
pulsed beam  o f  m ixed ions receives an  initial accelera
tion, subsequent accelerations being so phased that 
ions o f  a  particu lar m ass receive no  further increase o f 
energy. A n  exam ple is given w hich shows that 
4 steps o f  1 ekV acceleration would give an  energy 
ra tio  o f  2 : 1 to  ions differing in m ass by 2%. “H a r
m onic m asses”  could  be distinguished by their 
different times o f  arrival.
539.155.2 : 533.15 =  3 see Abstr. 2804
539.155.2 : 541.135 2934 

Efficiency o f the electrolytic separation o f potassium
isotopes. H u t c h i s o n ,  D . A. J. Chem. Phys., 14, 
401—8 {July, 1946).—T he electrolytic separation  
coefficient, a , has been determ ined fo r the  K  isotope 
separation  in the  electrolysis o f  aqueous solutions o f  
KC1 a t a  flowing H g  cathode. Suspension o f  purified
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539.156 539.172.1

KC1 crystals in a  liquid m ixture o f  brom oform , 
zt-pcntanol, and  /i-hexanol served as the analytical 
procedure in  determ ining the iso topic com position o f 
sam ples. Densities o f  the liquid suspension m ixture 
a s  a  function  o f  tem perature were independently 
determ ined, a  was found  to  be 1 -0054 ±  0-0005 fo r 
the tem perature range o f  15°-50°c, and , w ithin the 
limits o f  error, was independent o f  tem perature, o f  the 
fraction  electrolysed, o f  the concentration  o f  the 
■electrolytic solution, o f  the curren t density, and  o f  the 
am o u n t o f  back reaction a t the cathode. A n  empirical 
re la tio n  between the electrolytic separation  factors o f  
elem ents thus fa r investigated and  their atom ic weights 
is presented.
539.156 : 535.342 =  4  2935

Study of energy transfer in atom ic collisions. 
D u p u y , M . Aim. Phys., Paris, 20, 178-227 (March-  
April, 1945) In French.—Anom alies in absorp tion  and  
fluorescent spectra o f  m onatom ic vapours (N a, C d 
a n d  T h) were investigated, using h igh intensity 
sources. Earlier experim ental evidence is reviewed 
in  detail, and  results on  m ultiple absorption , associa
tio n  to  fo rm  m olecules, and the  effects o f  pressure, 
a s  well as the  p a r t played by added  gases in suppressing 
fluorescence, a re  used to show  the  difficulties o f  
reliable in terpreta tion  o f  the evidence. T he theory 
o f  in ternal and translational energy transfer is dis
cussed, and  experim ental verification given. F o r use 
in  deciding suitable concentrations, the  m ean life o f  
th e  sodium  32P  state  is calculated. g . j . k .

539.16.08 : 771.531.1-834 2936
New photographic emulsions showing improved tracks 

•of ionizing particles. D e m e r s , P. Phys. Rev., 70, 
86 {July 1 and  15, 1946).—T he procedure is described 
fo r  the p repara tion  o f  dense em ulsions containing as 
high as 95% o f  A gB r in  sm all grains. T racks o f  
fission particles, a-rays and pro tons a re  recorded, and 
the  properties o f  the em ulsion can  be adjusted  to  bring 
o u t  one o r o ther o f  these. F o r  p ro to n  tracks, each 
developed g rain  corresponds to  a n  energy loss o f  5 ek V.
539.163.2 2937 

The probability o f excitation of the nucleus 206P b
in the a-disintegration of polonium. F e a t h e r , N . 
Phys. Rev., 70, 88-9 {July 1 and 15, 1946).— C hang’s 
a llocations [Abstr. 1948 (1945)] are criticized on  the 
g rounds o f  incom patibility w ith the intensities o f  the 
y - ray spectra o f  excited P b 206 as m easured by B othe 
[A bstr. 4536 (1935), 2931 (1936)] and  W ebster [Abstr. 
3803 (1932)]. I f  C hang’s intensity m easurem ents o f  
Po a-ray  fine structure  are correct, some entirely new 
effect is in question.
539.163.2 : 537.542 see Abstr. 2901
539.163.4 : 542.3 see Abstr. 2988
539.164.75 2938

The straggling of Po a-particles in solid m atters. 
R u t g e r s , G . A . W ., B l o e m b e r g e n , N ., a n d  K l u y v e r , 
J .  Physica, 's Grav., 7, 669-73 {O ct., 1940).— The 
straggling param eter o f  the ranges was determ ined fo r 
Al, N i, Ag, A u and  m ica. F o r  th e  elem ents w ith a 
h igh atom ic num ber, the  m easured values a re  no t in 
accordance w ith theory.
539.164.93 : 778.34 : 549.12 2939

The localization o f uranium and thorium m inerals in 
polished section. Y a g o d a , H . Miner. Soc. Amer. J.,

31, 87-124 {M arch-April, 1946).— A selective a-ray  
em ission p a tte rn  on  light-desensitized em ulsions 
provides a  m eans o f  identification and  localization o f  
U  and  T h  m inerals in polished sections. T he rad io 
active m inerals can be divided in to  7 groups as a  
prelim inary tow ards their identification by the  relative 
intensity o f  the image. T he em ulsion has been 
studied intensively w ith respect to  its behaviour 
tow ards radiation , and  a developing procedure is 
described w hich, it is claim ed, will produce a sharply 
defined autoradiographic  image o f  reproducible 
density. T he latent image fades if  developm ent is 
delayed, and  H g vapour completely destroys the 
image. m .-v .

539.167.3 =  3 2940 
Isomers o f the stable nuclei rhodium and silver.

F l a m m e r s f e l d , A. Z . Naturforsch., 1, 3-10 {Jan., 
1946) In German.— R h  and  A g are  bom barded with 
D  +  D  neutrons. A  new active R h  is found with 
a half-life o f  48 m in  and is a ttribu ted  to an  excited 
sta te  o f  R h 102, being form ed by the process 
R h 103(//, n) R h 103*. R easons a re  given fo r attribu ting  
to  it a  nuclear sp in  o f  J . In  the case o f  Ag som e 
earlier discrepancies are cleared up. N eu tron  bom 
bardm ent produces three activities: 24 sec, 40 sec and 
2-4  m in. T he 24 sec and  2-4  m in  only appear when 
a  “ thick” Ag foil is used, while only the 40 sec and 
2 -4  m in when a  very thin foil is used in  conjunction  
w ith a  very thin-w alled counter. T he explanation 
offered is th a t the 40 sec activity is associated with a  
very soft radia tion , which is verified by direct abso rp 
tion  m easurem ents; this activity is a ttribu ted  to  an 
excited state  o f  one o f  the isotopes A g107. 109. This 
is in agreem ent w ith previous w ork  o f  Alvarez, 
H clm holz and N elson [Phys. Rev., 57, 660 (1940)] in 
which a  40 sec activity was found, produced by the 
/J-decay o f  Gd and  a ttribu ted  to  A g 107. los. w . e . d .

539.167.3 2941 
Preparation  o f high specific induced radioactivity by

neutron bombardment o f  metal chelate compounds. 
D u f f ie l d , R . B., a n d  C a l v in , M . J. Amer. Chem. 
Soc., 68, 1129 {June, 1946).—N eutron  bom bardm ent 
o f  C u  salicylaldehyde-o-phenylenediimine led to a 
concentra tion  o f  12-8 hr. C u64, and, a lthough  the 
m ethod has no  practical value for the p roduction  o f 
this isotope, the general m ethod is expected to be 
useful as a  m ethod fo r enriching the isotopic content 
o f  the  m etal in chelate com pounds o f  o th er metals.

w . R. A.

539.167.3 2942 
Assignment o f mass to 46-hr sam arium  and 9 -2 -h r

europium by a mass spectrograph. H a y d e n , R. J., 
a n d  I n g h r a m , M . G . Phys. Rev., 70, 89 {July 1 
and 15, 1946).—A  Sm  prepara tion  irrad iated  with 
neutrons was analysed in a  m ass spectrograph, the 
resulting pho tograph ic  p late  show ing th e  norm al Sm 
m ass spectrum . T his p late  was then  placed face to  
face w ith ano th er plate, w hich o n  later developm ent 
show ed only lines corresponding to  th e  Sm 153 an d  
S m l530 lis lines o f  the m ass spectrum . M easurem ents 
o f  decay characteristics confirm ed th a t the half-life 
was 46 hr. Sim ilarly, E u 132 was found  responsible 
fo r the 9 • 2 h r  activity.

539.172.1 : 537.534 see Abstr. 2900
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539.172.4 2943
Fission fragm ent tracks in photographic plates. 

G r e e n , L . L . ,  a n d  L iv e s e y , D .  L . Nature, Load., 
158, 272 (Aug. 24, 1946).
539.18 : 530.145.6 =  5 see Abstr. 2768
539.185 =  5 2944 

The albedo of slow neutrons. A g e n o ,  M. N u o vo

Cim., 3, 3-14 (Feb., 1946) In Italian.— Arley has show n 
[Kgl. Dansk. Vid. Selsk. M edd., 16, 1 (1938)] that 
the scattering process o f  slow neutrons in paraffin 
can be represented by a scattering probability  in  
the solid angle sin OdOdtf) o f  d<j>(\ +  a cos 0) sin 
Odd/An, where 0 is the angle between neu tron  velocities 
after the collision, and  a 0 -4 . The purpose o f  this 
w ork is to see how  the expression a  =  p(oo)/p(0) =  
1 +  V (A  +  1) for the ra tio  o f  neu tron  densities on 
the border and  inside a paraffin half-space m ust be 
changed to  take in to  account A rley’s results. N  is 
the ra tio  o f  scattering and  absorp tion  cross-sections 
an d  a  is connected with the albedo ft by the expression 
a. =  2/(1 — /?). The diffusion equation  (unidim en
sional) is solved by an  approxim ation m ethod used 
by W ick in the  case a  — 0, w hich consists in sub
stitu ting  it w ith a  set o f  linear differential equations. 
The ra tio  a  is calculated by in troducing convenient 
polynom ials. A figure is given where N  is p lo tted  as 
a  function o f  a fo r different values o f  a . F rom  the 
graph  an d  cross-section m easurem ents one w ould 
expect a  value o f  a  ~  13-5. Experim ental d a ta  are 
n o t accurate enough to  confirm  A rley’s result.
539.185 =  5 2945 

Diffraction effects in the scattering of fast neutrons.
A m a ld i ,  E., B o c c i a r e l l i ,  D ., C a c c i a p u o t i ,  B. N ., 
a n d  T r a b a c c h i ,  G . C. N u o v o  Cim., 3, 15-21 (Feb., 
1946) In Italian .—N eutrons o f  the D  +  Li reaction 
detected by m eans o f  the C u 63(«, 2/i)Cu42 process, 
extend over a  ra th e r narrow  energy interval with 
m ean ~  14 eM V; their de Broglie wavelength is 
7- 5 x 1 0 '* 3 cm, so th a t they appear very convenient 
fo r ‘'investigation o f  possible diffraction effects in 
elastic scattering by m edium  and  heavy nuclei. 
U sing these neutrons, three experim ents were carried 
out: (1) for 19 elem ents the total cross-section was 
m easured, i.e. the cross-section fo r form ation  o f  the 
com pound nucleus +  the cross-section fo r elastic 
scattering; (2) fo r 4  elem ents the cross-section for 
inelastic scattering +  absorp tion  was m easured; this 
is alm ost equal to  the cross-section fo r form ation o f 
the com pound nucleus. The values ~  |  the  p re
ceding ones; the  large difference is due to  elastic 
scattering w hich can  be fu rth er investigated by 
m easuring the angular d istribution  o f  scattered 
neutrons; (3) finally, the  au thors m easured the angular 
d istribution o f  the neutrons scattered by Pb, using 
a  disposition w ith good angular definition. The 
differential cross-section has th e  typical shape o f  a 
diffraction curve which shows, besides a  very strong 
m axim um  in the  forw ard direction, a  second small 
m axim um  a t ab o u t 40°. F rom  such a  curve the 
dim ensions o f  the Pb nucleus are deduced using the 
form ula for F raunhofer diffraction a round  a  spherical 
obstacle.
539.185 2946 

The slowing down of low energy neutrons in water.
I I .  Determination of photo-neutron energies. O 'N e a l ,

R. D . Phys. Rev., 70, 1-4 (July 1 and 15, 1946).—  
A  new m ethod for determ ining neu tron  energies which 
should  be particularly  useful below 500 ekV has been 
developed and  applied. The m ethod consists in slow
ing dow n the neutrons from  the source in w ater and  
m easuring the  d istribution o f  D  group neutrons. 
The arrangem ent is calibrated  w ith neu tron  sources 
o f  know n energy. T he energies o f  the photo-neutrons 
em itted from  Y (l0 0 d )  +  Be and  Sb(60rf) +  Be have 
been determ ined and  found to be 220 ±  20 ekV and 
100 ±  20 ekV respectively. This is in agreem ent w ith 
previous m easurem ents by o ther m ethods. This 
m ethod has the advantage o f  great sim plicity and  
should  be applicable to  neu tro n  energies below 
100 ekV, w hich cannot be studied by o th er know n 
m ethods.

539.185 2947
H igh energy neutron-proton scattering and the meson 

theory of nuclear forces with strong coupling. L o p e s , 
J. L. Phys. Rev., 70, 5-15 (July  1 and 15, 1946).— 
In the first pa rt o f  this paper the aniso tropy  o f  the 
elastic scattering o f  14 eM V  neutrons by protons is 
investigated in  the m eson field theory o f  nuclear forces 
w ith the  scheme proposed by M ailer and  Rosenfeld 
[see A bstr. 2594 (1946)] in the strong coupling lim it 
and in the  sym m etrical form . In  the  second B o m ’s 
approxim ation, the v irtual isobars decrease the  ra tio  
R  o f  the differential cross sections in the backw ard and  
perpendicular directions (in the  centre o f  mass 
system), and  R  decreases w ith the  isobar energy. 
R  is still > 1 ;  nevertheless, the  results suggest the 
possibility th a t the com bined effects o f  the virtual 
isobars and the tensor force m ight give a  forw ard 
scattering in  agreem ent w ith A m aldi’s experiments. 
In  the  second part, the cross section o f  the inelastic 
scattering o f  100-200 eM V  neutrons by pro tons w ith 
production  o f  isobars is evaluated in the  M oller- 
Rosenfeld, pseudoscalar and Schwinger theories. 
T he ra tio  o f  the to ta l inelastic cross section and  the 
elastic one ~  0-03, fo r 100 eM V neutrons and  fo r an 
isobar energy equal to  45 eM V. A n  experim ent to 
detect the isobars w ould be im portan t fo r a  check o f 
the  fundam ental ideas o f  the strong coupling 
formalism.
539.185.7 2948

C apture cross sections for slow neutrons. II . Small 
capture cross sections. M u e h l h a u s e , C. O., a n d  
G o l d h a b e r , M. Phys. Rev., 70, 85 (July 1 and  15, 
1946).— C orrection  fo r scattering has to  be m ade 
when m easuring cap tu re  cross-section w ith the 
m ethod described in A bstr. 2159 (1946). This becomes 
‘serious when m easuring sm all-cap ture  cross-sections 
(Be, Si, Bi) and  a ltera tions o f  the  geom etry have been 
m ade w hich greatly reduced the scattering correction. 
Some results fo r these elem ents a re  quoted, bu t the  
cap ture  cross-sections a re  so low ( <  10-2< cm 2) th a t 
the actual values are unreliable.

ST R U C T U R E  O F  SO L ID S  539.2

539.215 : 548.735.7 see Abstr. 3006
539.216 2949 

Collapse of capillaries in the drying o f porous gels.
B a n k s , W . H ., a n d  B a r k a s , W . W. Nature, Lond., 
158, 341-2 (Sept. 7, 1946).— A  capillary losing liquid
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by evaporation  a t a particular vapour pressure will 
undergo a  hydrostatic tension which may reduce it 
in size. This will delay evaporation until a  lower 
v ap o u r pressure is reached, by which time the  tension 
has fu rther increased. A n unstable state  m ay be 
reached where the capillary wall canno t resist the rise 
in tension, and collapse will result. A n exam ple is 
w orked ou t m athem atically, and examples found in 
the drying o f  w ood are pointed out.
539.216 : 539.388.8 =  3 2950

Relationship between the m oisture content of fibrous 
m aterials and the relative atmospheric humidity in 
absorption and desorption. Hysteresis of swelling. 
K o c h ,  H .  Schweiz. Arch, angew. IViss. Tech., 12, 
176-84 (June, 1946) In German.—A  form ula based on 
the  m ethod o f  least squares is deduced, giving the 
approx. relationship between th e  R .H : (25-98%) and 
m oisture content o f  fibrous m aterials (crude and 
bleached co tton , rayons) and casein powder, in  
presence o f  atm ospheric m oisture a t 16-18°, cal
culated  values. The accuracy over this range is 
sufficient for m ost technical purposes. In  a modified 
form ula, a term  is in troduced to allow  fo r the effects o f 
capillary a ttraction , and M uller’s m ethod is used to 
correct for tem perature effects. Results are also 
tabu lated  fo r hydro-cellulose and pure cellulose 
(filter paper), and  com parison is m ade with those 
obtained by Schaposchnikow  fo r crude cotton. 
The S-shape o f  the m oisture-hum idity curve is 
characteristic fo r all vegetable and  anim al fibres. 
A  m ethod fo r determ ining the point o f  inflexion o f 
such  curves is given; the m ax. hysteresis value may 
then  be m easured by the difference between the 
m oisture contents o f  the  fibre at these points on  the 
abso rp tio n  and desorption  curves. j. g .

539.217.3 : 621.315.616.1 : 678.1 =  3 2951
W ater a b so rp tio n  of in d u s tr ia l  rubber. V e it h ,

H . IViss. Verdff. Siemens- Werk., 318-33 (1940) 
Werkstoff-Sonderh. In German.— Existing data  on the 
w ater absorp tion  o f  rubber, as used in the cable 
industry and  fo r general electrical purposes, is 
reviewed and extended by certain  m easurements. 
T he extremely long time for sa tu ration  to be attained 
is notew orthy; it m ay be 10 years o r m ore in 100%
R .H . T he facts are considered from  a therm o
dynam ic point o f  view, and on  this basis an  explana
tion  is given o f  the connection between the absorp
tion  and the special elastic properties o f  rubber, 
and  the relationship to osm otic phenom ena. The 
influence o f  w ater diffusion by absorbing materials 
and  the applicability o f  Fick’s law is discussed. Some 
conclusions with regard to the behaviour o f  rubber 
as an  industrial insulating m aterial and  the possibility 
o f  obtain ing  a lower w ater absorption  are given.

A. M. T.
539.23 : 537.533.74 see Abstr. 2899
539.232 2952

O xide films formed.on m etals and alloys a t moderate 
temperatures. P h e l p s , R . T ., G u l b r a n s e n , E. A., 
a n d  H ic k m a n , J. W. Industr. Engng Chem. (Analyt. 
Edit.) 18, 391-400 (June, 1946).— A study o f  the 
ox idation  process occurring on m etals is reviewed. 
T he w ork was carried ou t by electron diffraction and 
electron m icroscopy m ethods. T he oxide films were 
stripped by m eans o f  an  electrolytic apparatus. T he

appara tus and techniques employed are briefly 
described. M etals studied include Cr, Co, Cu, Fe, 
M o, N i, Al, Cb and W. Results o f  the study, in the 
form  o f  electron m icrographs, electron diffraction 
patterns and tables, are discussed; it is shown that the 
oxide films consist o f  small oxide crystals ranging in 
size from  100 to 2 500 a . m .-v .

ELA STIC ITY  . ST R E N G T H  . R H E O L O G Y  539.3/.8

539.31 =  4 2953
Theory of elastic forces, d e  B e a u r e g a r d , O. C.

C.R. Acad. Sci., Paris, 2 2 2 , 477-9 (Feb. 25, 1946) 
In French.— T he au th o r applies his definition o f 
covariant force [C.R. Acad. Sci., Paris, 2 2 1 , 473
(1945)] to the forces in the body o f  a fluid, produced 
by a force-field a t the boundary o f  the fluid. The 
proper-m ass o f  a  drop  o f  fluid is no t conserved under 
these conditions. G. c. Mcv.

539.313 2954 
Finite strain in aelotropic elastic bodies. II. S e t h ,

B. R. Bull. Calcutta Math. Soc., 38, 39-44 (March, 
1946).— Previous w ork [Abstr. 844 (1946)] is extended 
and  these problem s are solved: (1) T orsion  o f  a 
c ircular cylinder; (2) a  spherical shell under uniform  
norm al traction; (3) a cylindrical shell under uniform  
norm al traction. l . s . g .

539.313 : 591.112 see Abstr. 3025
539.374 2955 

The theory of plasticity—an outline of work done in
Russia. S o k o l o v s k y , W. W. J. Appl. Meek., 13, 
A 1-10 (March, 1946).— A sum m ary o f  an  address 
given in M oscow in June, 1945. E quations expressing 
the state  o f  stra in  beyond the clastic limit have been 
given by several authors. Expressions have been 
obtained fo r the  com ponents o f  deform ation expressed 
th rough  the stress com ponents; and  the inverse 
expressions have been given b o th  in the case o f  ideal 
plasticity (Mises condition) and in the case o f  strain- 
hardening according to  the Schm idt condition. A new 
theory o f  viscous m aterials has been evolved which, 
in addition to the Saint-V enant hypothesis, assumes 
th a t the maxim um  shearing stress in flow is always 
greater th an  a certain constant and depends linearly 
on the m axim um  rate o f  shear. T he theory o f  stability 
beyond the elastic limit has also been developed. 
T he elastico-plastic bending o f  shells and plates and 
the plastic states o f  plane stra in  have received a good 
deal o f  attention . A bibliography o f  relevant R ussian  
literature is appended. l . s . g .

539.374 2956 
The effect of hydrostatic pressure on plastic flow

under shearing stress. B r id g m a n , P. W. J. Appl. 
Phys., 17, 692-8 (Aug., 1946).—This paper presents 
m easurem ents o f  the forces required to  drive a punch 
into plates o f  several grades o f  steel as a  function  o f  
the distance o f  penetration, the operation  being con
ducted in a  fluid m edium  subjected to hydrostatic 
pressures up to  30 000 kg/cm 2. Qualitatively, the 
effects are sim ilar to  those already found  fo r the tensile 
properties [Abstr. 568 (1946)], nam ely, ductility  is 
greatly increased, and greatly increased d isto rtion  is 
to lerated  w ithout fracture. A t > 2 0  000 kg/cm 2 a 
punch m ay be driven com pletely th rough  a  p late o f  
mild steel, w ith no loss o f  coherence a t any stage o f
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the  process, and w ith stra in  hardening, when ex
pressed in term s o f  true  shearing stress, w hich m ay 
increase by a factor o f  as m uch as 3. I f  the punching 
operation  is suspended a t any interm ediate stage 
before com plete penetration  an d  afterw ard  com pleted 
a t atm ospheric pressure, very m aterial strengthen
ing is found  as com pared to virgin m ateria! o f  the 
sam e geometrical configuration.
539.388.23 : 548.736 see Abstr. 3007
539.388.8 : 536.7 : 541.182.5 see Abstr. 2968
539.388.8 : 539.216 =  3 see Abstr. 2950
539.389.4 2957

Hysteresis and related clastic properties o f tire cords. 
W a k e h a m ,  H .,  a n d  H o n o l d ,  E . J. Appl. Phys., 17, 
698-711 (Aug., 1946).— A  m ethod o f  evaluating 
m echanical hysteresis, elastic m odulus, elongation 
and grow th ra te  o f  a  y a m  o r  co rd  subjected to  cyclic 
loads in a fatigue test is described. T he test is applied 
to  seven typical tyre cords. Results are presented 
show ing the effect o f  cycle num ber, m oisture content, 
tem perature, and  load  range on  the elastic properties 
o f  each o f  the cords tested. T he influence o f  cyclic 
loading on  the stress-strain curve is also discussed. 
I t  is concluded that m oisture content is the dom inant

factor influencing the elastic properties and that the 
heat produced by m echanical hysteresis o f  the cord 
contributes appreciably to the heat build-up observed 
in tyres during heavy duty service.
539.389.4 : 537.226.33 : 538.23 2958 .

Several after-effect phenomena and related losses in 
alternating fields. S n o e k , J. L ., a n d  d u  P r é ,  F . K . 
Philips Tech. Rev., 8, 57-64 (Feb., 1946).—Two 
m echanical examples o f  after-effects a re  first discussed, 
viz. (a) the  after-effect in  a  loaded beam  in which, 
afte r the initial bending, there is a  slow increase to  a 
new equilibrium  position; the  explanation is given in 
term s o f  therm al diffusion due to  differences o f  tem
perature set up  in  the original bending; (b) a  torsional 
after-effect observed, fo r exam ple, in Fe only when 
small am ounts o f  C and N  im purities a re  present; 
the  explanation in this case is one o f  slow diffusion o f  
the impurities. The problem s o f  dielectric and 
m agnetic after-effects are considered and  are show n 
to  be closely related to  these m echanical examples. 
T he ferrom agnetic after-effect is accounted fo r by 
m eans o f  a tension set up in the solid, and  a discussion 
is given o f  the m eans by which it m ay be investigated 
and separated ou t from  o ther effects such as eddy 
currents and  hysteresis. w . e . d .

P H Y S IC A L C H E M IS TR Y  541
R E A C T IO N  K IN ET IC S 541.121/.128

541.122.2 =  3 2959
The p  T, diagrams of the silica-carbon and alum ina- 

carbon systems. B r u n n e r ,  R . Schweiz. Arch, artgew. 
\Viss. Tech., 12, 189-94 (June, 1946) In German.

541.126 ; 537.566 2960
The electrical conductivity of transient flames in 

hydrocarbons, and its relation to detonation. VtC H - 
n ie v s k y , R. Trans. Faraday Soc., 42, 322-8 (M arch- 
April, 1946).

541.127.1 2961
The therm al decomposition o f silver perm anganate. 

P r o u t ,  E. G ., a n d  T o m p k in s ,  F. C. Trans. Faradav 
Soc., 42, 468-72 (June-July, 1946).

E L E C T R O C H E M IS T R Y  541.13

541.133:621.315.615.2 2962
Conductometric investigation of electrolytic solutions 

in hydrocarbons. G e m a n t ,  A. J. Client. Phys., 14, 
424-34 (July, 1946).

541.134 : 537.364 see Abstr. 2893, 2894

541.135 : 532.7 2963 
The Poisson-Boltzmann equation derived from the

transfer o f momentum. C o o l i d g e ,  A. S., a n d  J u d a ,  
W . J. Amer. Chem. Soc., 68, 608-11 (April, 1946).— 
F o r  solutions o f  electrolytes, the Poisson-B oltzm ann 
equation  is derived by postulating a state  o f  balance 
between electrostatic forces an d  therm al pressure due 
to  B row nian m otion  o f  the ions. It is assum ed that 
the  average force on any ion can be calculated from  
the  average field, and w ith this assum ption the average 
interionic force o n  the contents o f  any specified 
volum e can  be derived using a  stress tensor. The

tensor is different from  the one fam iliar in electro
statics in th a t its com ponents involve the  squares o f  
the average field com ponents. In  the case o f  a  uni
directional problem  the m ethod leads a t once to  a  first 
o rder differential equation  fo r the average potential.

w . R. A.
541.135 ; 539.155.2 see Abstr. 2934

541.135.5:541.183.7 2964
Properties o f the electrical double layer a t a mercury 

surface. I I . The effect of frequency on the capacity and 
resistance o f ideal polarised electrodes. G r a h a m e ,
D . C. J. Amer. Chem. Soc., 68, 301-10 (Feb., 1946).— 
Experim ental studies on  H g  surfaces confirm  the 
theoretical deduction  th a t theeffect o f  frequency on the 
capacitance and  resistance o f  a  clean ideally polarized 
electrode should  be negligible. T here is no  slow stage 
in the form ation o f  the electrical double layer even 
when surface-active ions are present. The complex 
varia tion  o f  capacitance and  resistance on  a n  octyl 
alcohol-covered H g surface can  be explained if  the 
alcohol layer is assum ed to have a  resistance dependent 
upo n  potential. I f  the  electrical resistance from  every 
elem ent o f  the surface to  the reference electrode is no t 
the  same, considerable e rro rs arise in the m easurem ent 
o f  capacitance and  resistance. T he polarization  resis
tance o f  the double layer is zero on clean polarized 
H g  surfaces. w . r .  a .

541.135.6 2965
The anodic behaviour ofinctals. I I . Gold. H tC K U N G , 

A. Trans. Faraday Soc., 42, 518-22 (June-*July, 
1946).— Previous investigations [Abstr. 2483 (1945)] 
have been extended to  A u. Two m ain stages in the 
polarization  have been distinguished, corresponding 
to  the charging o f  a double layer, and  the deposition o f  
oxygen a t the electrode; from  m easurem ents o f  
potentials and quantities o f  electricity passed it is
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541.18 541.183.3

concluded th a t the latter process corresponds to the 
fo rm ation  o f  a unim olecular layer o f  auric oxide. 
T he behaviour in acid, neutral and alkaline solutions 
has been show n to  be fundam entally  the same.

C O L L O ID S . A D SO R P T IO N  541.18

541.18 : 537.363 2966
The boundary anomalies and the electrophoretic

analysis o f colloidal mixtures. Svensson, H . Ark. 
K em i Min. Geol., 17 A (No. 3) Paper 14, 15 pp. 
(1943).—W hile the effect o f  boundary  anom alies 
is well know n in one-com ponent systems, this is no t 
the  case w ith colloidal m ixtures o f  several com 
ponents, bu t by m aking certain  assum ptions, based 
u po n  electrophoretic experim ents, it has been possible 
to  derive equations fo r solutions contain ing  an  a r
b itra ry  num ber o f  ion species. These equations are 
used to  study the effect o f  the  boundary  anom alies 
u pon  the shape o f  the electrophoresis diagram s. The 
results obtained by the theory are tested experi
m entally by a  series o f  electrophoreses w ith succes
sively decreasing boundary  anom alies. H og  serum  
w as chosen as a  suitable colloidal m ixture, and  the 
analyses described have interest from  the standpoint 
o f  serum  chem istry. h. h. ho.
541.18 : 537.363 2967

The fractionation of proteins by electrophoresis-
convection. N ielsen, L. E ., and Kirkwood, J. G. 
J. Amer. Chem. Soc., 68, 181-5 (Feb., 1946).— A n 
ap p ara tus is described in w hich a n  electric field is 
applied to  carry  the  proteins in  a  horizontal direction 
w hilst the  resulting density gradient causes convection 
curren ts in  a  vertical direction. P artia l separations 
in the systems horse haem oglobin/bovine serum 
album in an d  horse haem oglobin/azo-ovalbum in have 
been accomplished. T he influence o f  various factors 
o n  the concentrating  o f  proteins is discussed, w. r. a.
541.182.5 : 539.388.8 : 536.7 2968

Some thermodynamic relations o f rigid hygroscopic
gels. Warburton, F . L. Proc. Phys. Soc., Loud., 
58, 585-97 (Sept., 1946).— In  studying the  absorption  
o f  liquids by rigid gels, certain  therm odynam ic 
relations are required  in term s o f  stress com ponents 
and generalized co-ordinates. These have been 
derived using the  analytical m ethods o f  G ibbs as 
developed by Guggenheim , and the conditions under 
w hich they ho ld  a re  clearly defined. T he analysis 
includes a  new  derivation  o f  K irchhoff’s relation for 
the  heat o f  absorption , in which it is show n to be an 
exact relation  betw een the isopiestic and isotherm al 
heat o f  absorp tion  and  the isopiestic and  isosteric 
varia tion  o f  equilibrium  hum idity  w ith tem perature, 
where the pressures concerned are  the external 
pressures on  the  gel-liquid phase. The effect o f 
internal and external stresses is also considered.
541.182.6 : 535.434 : 535.345 =  398 see Abstr. 2839 
541.183 2969

The variation o f the dipole moment of adsorbed 
particles with the fraction of the surface covered. 
M i l l e r ,  A .  R . Proc. Camb. Phil. Soc., 4 2 , 292-303 
(Oct., 1946).—The earlier treatm ent o f  heat o f  
adsorption  [Abstr. 352 (1940)] is extended to  take 
account o f  variation  o f  dipole m om ent, and  has been 
applied to the case o f  N H 3. T he effect o f  clustering

o f  the particles and  the m utual depolarizing effect is 
show n to reduce the to ta l am oun t o f  variation  o f  heat 
o f  adsorp tion  by a considerable am ount, and  since the- 
contributions o f  V an der W aals’ and  electrostatic 
forces are opposite, the resultant variation  is m uch 
less than  that due to  either alone. T he electrostatic 
con tribu tion  is show n graphically fo r a  range o f  
conditions.
541.183 : 533.7 see Abstr. 2808 
541.183:536.71 2970

Statistical mechanics of multimolccular adsorption.
II . Localized and mobile adsorption and absorption.
Hill, T. L. J. Chem. Phys., 1 4 , 441-53 (July, 1946).— 
I t  is show n th a t the transition  from  localized to m obile 
adsorp tion  (in the first adsorbed layer) takes place at 
ra th e r low tem peratures fo r potential barriers o f  
around  1 000 cal/m ole o r  less, so th a t localized 
physical adsorption  should be a  very rare  pheno
m enon a t the tem peratures usually employed in
adsorp tion  experiments. Since the B runauer- 
Em m ett-Teller (and Langm uir) isotherm  actually 
assum es localized adsorption , a  new  approx im ate  
isotherm  equation  is derived here on  the basis o f  a 
m obile first layer obeying a 2-dimensional van d e r  
W aals’ equation. This isotherm  is in  semi- 
quantitative agreem ent with the 2-dimensional 
phase changes recently observed at' very low pressures 
[Abstr. 1143, 2177 (1946)]. T he localized-m obile 
transition  in the absorp tion  o f  H  by m etals is m en
tioned briefly. T he relationships between (1) th e  
2-dimensional equation  o f  state  o f  a  m onolayer,
(2) the adsorption  isotherm  o f  the m onolayer, and
(3) the ordinary 3-dimensional equation  o f  sta te  o f  the  
gas being adsorbed are  discussed in som e detail.
541.183.1 2971

Modifications o f the Brunauer, Em m ett and Teller 
equation. Anderson, R. B. J. Amer. Chem. Soc., 
68, 686-91 (April, 1946).— In the relative pressure 
range 0-05-0-70, the B .E.T. equation  can be applied 
to  m any physical adsorp tion  isotherm s provided that 
the relative pressure is m ultiplied by a  constan t less 
th an  unity. A  sim ilar equation, involving an  add i
tional constant denoting the upper lim it o f  the layers 
in  w hich the heat, free energy, o r  entropy o f  adsorp
tion  are different from  the sam e functions fo r the 
liquid, has been fitted to  isotherm s in the range o f  
relative pressures 0 05-0-98. F o r porous solids, 
equations have been presented fo r adsorp tion  on 
solids in which the area available to  each succeeding 
layer is less th an  the previous one. A  new  type 
equation  has been developed for adsorp tion  lim ited to  
n-layers which has better properties th an  the n- 
equation  o f  B runauer, E m m ett an d  Teller. w . r . a .

541.183.3 : 536.7 2972
Thermodynamics of monolayers on solutions.

I. The theoretical significance of T raube’s rule. Ward,
A. F. H. Trans. Faraday Soc., 4 2 , 399-407 (M ay, 
1946).— Changes in free energy have been calculated 
fo r adso rp tion  o f  fa tty  acid molecules from  bulk to 
surface o f  water. T he logarithm  o f  the initial slope 
o f  the  y-c  curve (log a) varies linearly w ith the free 
energy change. I t  is show n that the m olecules do  no t 
lie stretched o u t o n  the surface bu t a re  in the form  o f  
the “ m ost probable”  spheroids. T he m olecular 
volum es an d  surface areas o f  the  lower hydrocarbons, 
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541.183.3 541.57

corresponding to  the soluble fa tty  acids, do no t vary 
with chain-length in the sam e regular way as for the 
higher hydrocarbons. If  they did, log a  w ould vary 
alm ost linearly with it2!3 and  n o t w ith « . T he fortuitous 
m anner in which the m olecular volumes and  areas 
o f  the lower hydrocarbons vary with the chain-length 
is show n to account for the experimentally observed 
T raubc 's  rule (i.e. log a  depends linearly on  /;).

541 .183 .3 :536 .7  . 2973
Thermodynamics of monolayers on solutions.

II. Determ ination of activities in the surface layers. 
W ard , A. F. H ., and  T ordai, L. Trans. Faraday 
Soc., 42, 408-13 (M ay, 1946).— An expression for the 
chemical potential in a m onolayer is derived by m eans 
o f  the 2-dimensional equation  o f  state. F rom  this it 
is possible to o b tain  2-dimensional analogues o f  
fugacity and activity fo r the m onolayer. Calculations 
a re  m ade fo r m onolayers o f  myristic acid, butyric 
acid and phenol a t an a ir-w ater boundary  and for 
myristic acid a t a  hexane-water boundary.

541.183 .3 :536 .7  2974
Thermodynamics of monolayers on solutions.

I II .  Relationship between surface and bulk activities. 
Energetics o f adsorption. W ard , A. F. H ., and 
T ordai, L. Trans. Faraday Soc., 42, 413-17 (M ay, 
1946).—It is shown that the values o f  the activity o f 
a  solute in the surface and in the bulk a re  p roportional 
to each other. M ethods are developed to ob tain  the 
proportionality  constan t between these so that bulk 
activities m ay be calculated. T raube’s rule is derived 
therm odynam ically, together w ith a n  expression by 
w hich T raube’s constan t m ay be obtained from  
activity values a t m oderate concentrations. Free 
energy changes are calculated fo r the  transference o f  
the solute from  bulk to  surface.

541.183.33 : 532.72 : 532.612.4 sec Abstr. 2791

541.183.53 2975
Nitrogen and stearic acid adsorption by supported 

and unsupported catalysts. R ies, H. E., J r . ,  J ohnson, 
M . F. L., and  M elik , J. S. J. Chem. Phys., 14, 
465-6 (July, 1946).

541.183.55 2976 
Aggrcgational states in adsorbed films on incompletely

wettable solid surfaces. Bangham , D . H . J. Chew. 
Phys., 14, 352-3 (M ay, 1946).

541.183.55 2977 
Surfaces o f solids. XVI. Adsorbed films of water

and normal heptane on the surface of graphite. H ar
kins , W . D., J ura, G ., and  Loeser, E. H . J. Amer. 
Chem. Soc., 68, 554-7 (April, 1946).—The adsorption  
isotherm s o f  w ater and «-heptane have been deter
m ined on two sam ples o f  graphite  containing 0-46 
and 0-004 wt % o f  ash. The latter sam ple was 
treated  to rem ove from  the surface any oxygen-carbon 
“ com plex.”  Above 0 -9  relative pressure the films 
were thicker than  m onolayers and  attained an  average 
thickness o f  three layers when the relative pressure 
was 0-98. F o r low values o f  P/P0 the  adsorption  
curves were convex to the pressure axis bu t flattened 
ou t when only a  sm all fraction  o f  a  tightly packed 
m onolayer was adsorbed. W ith hydrophilic solids 
this occurs when gas sufficient to  form  a  com plete 
m onom olecular film has been adsorbed. The

spreading coefficient, free energy o f  emersion, and 
w ork o f  adhesion are  —47, 25, and 97 ergs cm -2  fo r 
water, whilst for «-heptane they are 69, 89, and 109 
ergs c n r  2. Clean graphite  gave X -ray diffraction 
patterns identical with those for solid sa tu rated  w ith 
w ater and heptane. The cell constants arc a0 2 ■ 45 5 
and  c0 — 6-70 a . w . r .  a.
541.183.55 : 536.42 2978 

Surfaces o f solids. XV II. A first- and a second-
order phase change in the adsorbed film of «-heptane on 
graphite. J ura , G ., H arkins, W. D ., and Loeser,
E. H. J. Chew. Phys., 14, 344-7 (M ay. 1946).—  
The films o f  «-heptane form ed by adsorption  o n  the 
surface o f  graphite  between 25° an d  40°C exhibit a 
ls t-o rd er phase transition, between the gaseous and 
liquid expanded phases, and  a 2nd-order transition 
between the liquid expanded and  liquid interm ediate 
phases, an d  between the gaseous and liquid inter
m ediate phases above the critical tem perature. 
The critical constants for the gaseous film were: 
tem perature, 31°c; area, 400 a 2 per molecule; and 
film pressure, 1-05 dyne c m " 1. These values are 
different from  those found fo r «-heptane on  F e ,0 , ,  
which shows that the solid as well as the gas plays an  
im portan t role in the determ ination  o f  the adsorption  
isotherm . T he heat o f  transition  for the ls t-o rd er 
change is estim ated as 13 000 ±  5 000 cal/m oie a t 
25°c. It is found that the heat evolved in  the lst-o rder 
transition  is the sam e w ithin this large experim ental 
e rro r on graphite and ferric oxide a t corresponding 
tem peratures.
541.183.55 : 536.42 2979 

The recognition of phase transitions in adsorbed films
on solids. Bangham , D. H . J. Chem. Phys., 14, 
352 (M ay, 1946).
541.183.7 : 541.135.5 see Abstr. 2964

C H E M IC A L  ST R U C T U R E  541.2/.6

541.24 : 535.435 see Abstr. 2852
541.57 2980

A relation between bond force constants, bond 
orders, bond lengths, and the electronegativities of 
the bonded atom s. G ordy , W . J. Chem. Phys., 
14, 305-20 (M ay, 1946).— A  relation o f  the form  
k = aN (xAxBjd 2)  ̂ +  b  has been found to  hold 
accurately fo r a  large num ber o f  d iatom ic and simple 
polyatom ic m olecules in their g round  states. H ere 
k  is the bond-stretching force constan t in  dynes/cm  x  
10” 5, d  the  bond length in A, N  the bond  order, 
and x A and  xB a re  the electronegativities o f  the 
bonded atom s, a and  b have the values 1 • 67 and 
0-30, respectively, fo r stable molecules exhibiting 
their norm al covalencies, except those in w hich both 
bonded atom s have only one electron in the valence 
shell; fo r d iatom ic molecules o f  the alkali m etals, 
N a 2, N aK , etc., a and  b are 1 1 8 0  and  —0-013, 
respectively; fo r hydrides o f  elem ents having a  single 
electron in the valence shell, 1-180 and 0-040, 
respectively; and  for diatom ic hydrides o f  elem ents 
having 2-4 electrons in the valence shell, 1 -42 and 
0-08, respectively. N um erous applications o f  the 
relation  are m ade and certain  exceptions are poin ted  
out.
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541.57 542.943

541.57 2981 
Force constant o f the association bond in the formic

and acetic acid dimers. H alford, J. O. J. Client. 
Phys., 14, 395-400 (June, 1946).—The entropies o f 
the dim ers are used to  find a m inim um  value for 
the force constant. W ith the aid  o f  a  norm al co
ordinate  treatm ent the probable value is found to be 
4 x  I0 4 dynes/cm . This agrees w ith a  rough estim ate 
from  the heat o f  dim erization. A R am an band in 
the form ic acid spectrum  at 200 era“ 1 may be due to 
the association vibrations.
541.57 :537 .226 .2  2982

The dipole moment o f hydrogen fluoride and the ionic 
character o f bonds. H annay, N . B., and  Smyth,
C. P. J. Amer. Chem. Soc., 68, 171-3 (Feb., 1946).— 
Using a capacito r o f  non-reactive m aterial (not 
described) the perm ittivity o f  H F  v apour has been 
m easured from  305° to 374°k  over a  range o f  pressures. 
T he m ean value o f  the dipole m om ent is 1-91 d , 
indicating that the H -F  bond is 43% ionic in character. 
A  table is given for the estim ation o f  the approxim ate 
am ount o f  ionic character in a bond from  the difference 
in the electronegativities o f  the two bonded atom s.

w. R . A.

541.57 : 539.13 2983 
Theory of the non-tetrahedral carbon atom . D uffey,

G . H. J. Chem. Phys., 14, 342-3 (M ay, 1946).—  
T he hybridization o f  s  and  p  orbitals to  give non- 
tetrahedral orbitals is discussed. T he results are 
applied to cyclic hydrocarbons. T he theory yields an  
H -C -H  angle o f  111° 1' fo r cyclopentane and  180° 
for cyclobutane.
541.57 : 539.13 2984 

Bond hybridization in the non-tetrahedral carbon
atom . K ilpatrick , J. E ., and Spitzer, R. J. Chem. 
Phys., 7 , 463-4 (July, 1946).— Duffey’s calculations 
[Abstr. 2983 (1946)] are criticized, and a  different 
treatm ent giving a m ore reasonable result for cyclo
butane is outlined.
541.57 : 539.13 2985 

The tetrahedral P 4 molecule. A rnold , J. R.
J. Chem. Phys., 14, 351 (M ay, 1946).
541.61 : 535.343-15 =  4 see Abstr. 2837
541.64 : 535.551 : 532.133 see Abstr. 2785 
5 4 1 .6 5 :535 .32  2986

Group and bond refractions in organosilicon liquids. 
Sauer, R. O. J. Amer. Chem. Soc., 68, 954-62 
(June, 1946).— Analysis o f  refraction da ta  o n  a 
num ber o f  organosilicon liquids has led to the 
assignm ent o f  values for the refractions o f  the follow
ing groups: Si-M e, Si-O , Si-Ph, S i-H , Si-Cl. 
Established refractom ctric constants have been used 
to  com pute the refractions o f  a  large num ber o f  
reported  organosilicon liquids, an d  a m ethod has been 
developed by w hich the average com position o f 
polym ethylpolysiloxane systems m ay be determ ined 
from  a knowledge o f  only the refractive index and 
density. w . r . a .
541.651 2987

Colour and constitution. V III. Some colour problems 
from the viewpoint o f resonance theory. H odgson ,
H . H. J. Soc. Dy. Col., Bradford, 62, 237-40 (Aug., 
1946).— H . E. A rm strong’s quinonoid  and  triple 
colour-centre hypotheses are discussed from  the

standpoin t o f  m odern resonance theory, on  which the 
quinonoid system is only one type o f  oscillating system 
which can  exhibit resonance. T he older theory fails 
completely to explain the colours o f  the aliphatic 
nitroso-com pounds and o f  the absence o f  colour in 
pp'-quinonediim ine, as well as the enhanced colour o f 
quinhydrone. The earlier attem pts, however, laid the 
foundation fo r the later quasi-quantitative theory.

C H E M IC A L  PR O C E S SE S . A PPA R A TU S 542

542.3 : 539.163.4 2988
Ultra-m icro methods in nuclear chemistry. Sea- 

borg, G . T. Chem. Engng News, 1192 (M ay  10, 
1946). See also Nature, Land., 158, 313 (Aug. 31, 
1946).— A n account is given o f  the m ethods adopted  
for the direct chemical investigation o f  the transuranic 
elem ents (i.e. the pure com pounds, w ithout carriers). 
C ontainers, burettes and pipettes m ade from  capillary 
tubing were used, observed under the m icroscope, 
and solution volumes o f  I 0 “ 1 to 1 0 -5 cm 3 werb 
handled. A new quartz  fibre torsion balance weighing 
1 /rgm to 2% was developed.
542.48 2989

A simple laboratory falling-film molecular still.
F armer, E. H ., and  S utton, D. A. J. Soc. Chem. 
Ind., Loud., 65, 164-6 (April, 1946).—T he still is o f 
non-cyclic type, gives a  vacuum  o f  10_5-1 0 - e m m  
(as m easured by an  ionization gauge) in the distillation 
vessel, and is suitable fo r laboratory  research work 
in  which m oderate quantities o f  m aterial are to be 
dealt with. I t  has a wide range o f  usefulness fo r the 
fractionation  o f  m ixtures o f  liquid o f  different M , 
and  in  straight high-vacuum  distillation, but is 
unsuitable fo r use w ith viscous liquids which do not 
flow, o r  for m obile liquids which do n o t spread 
uniform ly over the glass distilling surface, a t the 
desired d istillation tem perature. D etails regarding 
construction, accessories and lay-out a re  given. 
542.923 : 548.735 2990

An X -ray diffraction investigation of the thermal 
decomposition of silver oxalate. G riffith , R . L. 
J. Chem. Phys., 14, 408-15 (July, 1946).— A single 
crystal was studied by X-ray diffraction during the 
process o f  therm al decom position.- The diffraction 
patterns indicated that som e fragm entation o f  the 
single crystal occurred early in  the reaction. Except 
for d istortion, the m onoclinic structure was m ain
tained until all trace o f  Ag oxalate disappeared. The 
gradual appearance o f  polycrystalline Ag was ap
parent. T he diffraction patterns show ed th a t a  portion  
o f  the Ag assum ed preferred orientations, the ratio  
o f  oriented to  unoricntcd Ag rem aining constan t 
th roughout the  reaction. F o u r different preferred 
orientations were found an d  were defined relative to 
the Ag oxalate lattice.
542.943 2991 

A general discussion on oxidation. Trans. Faraday
Soc., 42, 99-395 (March-April, 1946).—T hirty-three 
papers are collected, w ith the discussion on each.
542.943 2992 

Kinetic studies in the chemistry of rubber and related
m aterials. I. The therm al oxidation of ethyl linolcate.
Bolland , J. L. Proc. Roy. Soc. A, 186, 218-36 
(July 9, 1946).

329



544.8 548.734.382

544.8 : 537.226.31 =  3 see Abstr. 2885

545.32 : 669.35.5 2993
Electrolytic detection of small amounts o f lead in 

brass or zinc. M cLean , D . Nature, Loud., 158, 
307 (Aug. 31, 1946).—T h e  Pb particles can  be detected 
by their unique “ ringed” appearance under the  
microscope after electrolytic polishing o f  the specimen. 
T h e  necessary polishing conditions depend on the 
constitu tion  o f  the specimen. A n  explanation is given, 
depending on  the local cell action  o f  the Pb particles.

545.82 : 535.33 see Abstr. 2830

545.844 =  4 . 2994
Separation of radioactive ytterbium  earths in an 

adsorption column (radiometric adsorption analysis). 
L indner , R ., and  P eter, O. Z . Naturforsch., 1, 67-9 
(Feb., 1946) In German.—R adiom etric  adsorp tion  
analysis (chrom atographic adsorp tion  w ith an  A120 3 
colum n, using radioactive atom ic species) has been 
ap p lied  to the  separation  o f  th e  y tterbium  earth  
elem ents, i.e. elem ents 65 to  71, and  o f  yttrium . The

CHEMICAL ANALYSIS 543/545 separation  o f  dysprosium  from  holm ium , a  very 
difficult process chemically, is carried o u t com 
paratively easily by this m ethod. a . j . m .
545.844 : 532.694.1 2995

Fractionation by adsorption and crystallization on 
foam. I. M ethod and principles. Sch ü tz , F. Trans. 
Faraday Soc., 42, 437-43 (M ay, 1946).—A  technique 
is described by which several foam  fractions can  be 
obtained from  a solution. Substances m ay be purified 
either by adsorp tion  on  foam , an d  perhaps crystalliza
tion  when the  foam  breaks, o r by the  rem oval o f  
surface active substances by foam  adsorption . A 
sudden change o f  foam  stability indicates the rem oval 
o f  one com ponent. T he stability o f  foam  from  
solutions o f  different concentrations (foam  tim e/con
centration  curves) m ay be m axim al a t certain  points. 
Theory points to the choice o f  the peak a t the  lowest 
concen tra tion  fo r use in  the technique. T he choice 
o f  optim al p H , tem perature, speed o f  foam ing, and 
o f  o ther factors are  discussed. A  procedure is 
described by w hich some substances, w hich norm ally 
are non-foam ing, can successfully be fractionated  by 
the technique.

C R YSTALLO G RA PH Y 548
548.0 : 536.631 =  3 see Abstr. 2869

548.572 : 535.417 see Abstr. 2850

548.713 2996
The number o f configurations o f molecules on a 

lattice . M iller, A. R . Proc. Camb. Phil. Soc., 42, 
303-10 (Oct., 1946).— T he num ber o f  configurations 
o f  m ixtures o f  dim er and single molecules, o f  trim er 
a n d  single molecules, and o f  trim er and  d im er m ole
cules is examined by using the Bcthe technique when 
there m ay be som e vacant sites. This condition 
provides a  check on the internal consistency o f  the 
Bethe m ethod th rough  the  integrability o f  the resulting 
partial differential equations.

548.73 -v 2997
W ar-tim e progress in X -ray crystal analysis.

D ouglas, A, M . B., Peisen, H . S., and  R ogers,
B. W . Nature, Lond., 158, 260-3 (Aug. 24, 1946).— 
A  report o f  the conference held in  London, July, 
1946. Outlines o f  w ork done 1940-45 in  Belgium, 
Czechoslovakia, F inland, France, G erm any and 
A ustria , G rea t B ritain, H olland, India, N orw ay, 
Sweden, and  U .S.A . are  given.

548.73 : 535.37 =  3 2998 
X -ray investigation of the structure o f zinc sulphide-

copper phosphors by the powder method. W ecker, F. 
Ann. Phys., Lpz., 42 (Nos. 7-8) 561-72 (1943).—  
Q ualita tive  and  quantitative investigations o f  Z n-S -C u  
phosphors by m eans o f  D ebye-Scherrer diagram s. 
All the ZnS phosphors exam ined show a pure a-ZnS 
structure. T he changes in luminescence and  a-ZnS 
■content by pressure destruction  follow  along parallel 
lines. Phosphors destroyed by light and a-rayk show 
n o  change in m odification. In  the  case o f  ZnS, 
destruction  by pressure involves increases in density.

h . o . s.
548.73 : 536.7 : 531.19 see Abstr. 2773

548.73 : 621.385.13.032.216 : 537.583 2999
A study of oxide cathodes by X -ray diffraction 

methods. I I . O xide coating composition. E isenstein, 
A . J. Appl. Phys., 17, 654-63 (Aug., 1946).— [See 
A bstr. 2404 (1946)]. X -ray diffraction m ethods were 
used to  investigate tim e changes in the com position, 
initially equal m olar (B aSr)0 . Changes in the bulk 
o f  the coating were detected by m eans o f  lattice 
constan t m easurem ents. A  new  m ethod  o f  analysis 
was developed to  determ ine the varia tion  o f  com 
position w ith dep th  below the surface. T he bulk loss 
o f  B aO  is prim arily  a  function  o f  the base m etal used 
and  the  surface loss from  the oxide is effected to  a  
lesser extent. Possible correlations w ith therm ionic 
em ission arc  discussed.

548.733 =  4 3000 
Precision measurements o f lattice param eters by

means of X-rays. N guyen, T. C. Ann. Radio
électricité, 1, 236-41 (Jan., 1946) In French.—T he 
powder, back-refiection, and  sym m ctrical-focusing 
m ethods are  explained. A  novel form  o f  focusing 
cam era is described, in  w hich spottiness o f  the lines 
can be avoided by oscillating large-grained specimens 
on  the circum ference o f  the  cam era during  the 
exposure. a . j . c . w .

548.733 3001 
A vacuum tank for use with a  single crystal X -ray

goniometer. Perutz, M . F ., and  R ogers, G . L. 
J. Sci. Instrum., 23, 217 (Sept., 1946).

548.734.382 - 3002
Intensity measurements with focussing cam eras of the 

Seemann-Bohlin type. H âgg , G ., and  R egnstrôm ,
G . Ark. Kemi Min. Geol., 18 A  (No. 1) Paper 5, 
9 pp. (1944).—These cam eras a re  now  being used in 
connection w ith the  photographic  determ ination  o f 
the intensities o f  X -ray pow der reflections. Tho- 
intensity factors are  here deduced an d  the form ulae
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obtained a re  tested experimentally. A bsolute intensity 
m easurem ents are also discussed. a . h .

548.735 -  3 3003 
Investigations o f lattice defects by means of X-rays.

I I .  General theory, van R eijen, L. L. Physica, 
's Grav., 11, 114-28 (Feb., 1944) In German.—The 
intensity o f  reflection from  crystals n o t perfectly 
periodic is no t concentrated at the points o f  the 
reciprocal lattice, but extends th roughout reciprocal 
space. T hree im portan t disturbances o f  periodicity 
a re  therm al m otion, lattice d istortion , and incom plete 
order. I f  the d istortion  is no t too  great, the d istribu
tion o f  am plitude o f  reflection in reciprocal space 
in the second case consists o f  the usual sharp  m axi
m um  and  a  diffuse background which is the F ourier 
transform  o f  the scalar p roduct o f  the position  vector 
in  reciprocal space and the displacem ent vector. 
T o  a second approxim ation  bo th  parts are reduced 
by a  facto r exp ( —A/), where M  depends on  the m ean 
square displacem ents o f  the a tom s and increases w ith 
increasing distance from  the origin in reciprocal 
space. D isto rtion  consisting o f  a  num ber o f  inde
pendent centres o f  deform ation is treated  in  some 
detail. . a. j . c. w .

548.735 3004 
Investigations of lattice defects by means of X-rays.

II I .  Silver chloride. B u rg e rs , W . G ., a n d  H iok, 
T . K . Physica, 's Grav., 11, 353-68 (Feb., 1946).—  
Laue-photographs o f AgCl crystals, obtained by 
recrystallization o f  m aterial solidified from  the m olten 
state, show  diffuse bands and  spots o f  sim ilar character 
as those observed recently w ith Sn crystals [Abstr. 
1970 (1946)], w hich suggest th a t definite lattice 
deviations parallel to  the  cubic axes and  planes are 
present. A fter irradiation  w ith a  H g arc  the crystals 
tu rn  violet and  show a reflexion parallel to  the cubic 
planes, sim ilar to the effect observed after etching the 
crystals w ith a dilu te solution o f  N a thiosulphate.

This seems to  indicate th a t the photolytically form ed 
A g is in som e way deposited a t, and  “ parallel”  to, 
the  lattice deviations.
548.735 : 542.923 see Abstr. 2990
548.735.44 3005

A differential Fourier method for refining atom ic 
param eters in crystal structure analysis. Booth, A. D. 
Trans. Faraday Soc., 42, 444-8 (M ay, 1946). .
548.735.7 : 539.215 3006

Particle  size determination from X -ray line broaden
ing. B irks, L. S., and  F riedman, H . J. Appl. Phys., 
17, 687-92 (Aug., 1946).—The X -ray line broadening 
m ethod o f  determ ining particle  size was com pared 
w ith direct m easurem ent on  electron m icrographs. 
By contro lled  heating o f  the  carbonate, M gO particles 
were prepared from  50 to 1 000 a in diam eter. 
C alculated particle size agreed to  ±10%  with the 
m icroscope m easurem ents. M echanical m ixtures o f  
two different sizes were exam ined, but could no t be 
determ ined unless the  two m axim a o f  the d istribution  
curve were completely resolved.
548.736 : 539.388.23 3007 

The textures o f straight-rolled and of cross-rolled
molybdenum. C usters, J. H . F ., and  R iemersma, 
J. C. Physica, 's Grav., 12, 195-208 (July, 1946).— 
T he textures were determ ined w ith the aid o f  X -ray 
pole figures, w hich show them  to be a t least twofold. 
F o r exam ple, after cross-rolling, there was found 
besides the so-called (100) [110] texture ((100) parallel 
to the rolling p lane and  [110] parallel to  the rolling 
direction) a  second texture, which is ro tary  sym
m etrical around  the norm al to the rolling plane, -and 
which has a  (111) plane parallel to  this plane. The 
texture o f  straight-rolled M o turns ou t to be in good 
agreem ent w ith the  texture o f  straight-rolled Fe, as 
determ ined by K urdjum ow  and  Sachs [Abstr. 3874 
(1930)]; the texture o f  cross-rolled Fe is no t known.
549.12 : 778.34 : 539.164.93 see Abstr. 2939

G EO PHYSICS 55

550.311 =  393 3008
Tensions in the earth ’s crust as a  consequence of 

pole-shifting. Vening  M einesz, F . A. Verst. Ned. 
Akad. \Vet. Afd. Natuurk., 52 (No. 5) 185-96 (1943) 
In Dutch.—T he stresses brought ab o u t by a change in 
position  o f  the rigid ea rth ’s crust with regard to  the 
axis o f  ro ta tion  o f  the earth  are investigated; the crust 
is assum ed to  have uniform  thickness and  to behave 
as an elastic body. E quations are given fo r the con
ditions o f  equilibrium  and the relations between 
stresses and  strain , neglecting the bending stresses in 
the crust. I f  the vertical com ponent sp o f  the  crustal 
displacem ent is supposed to  be know n over the whole 
surface, the stresses and the o ther com ponents o f  the 
displacem ents may be derived from  these equations. 
U sing the theories o f  H uber-H encky  and  Bylaard 
fo r the origin o f  p lastic deform ation  in  elastic media, 
the  w riter has determ ined the resulting curves o f  shear 
over the e a rth ’s surface. I t  is suggested that the 
earth ’s crust a t  som e m om ent o f  its history has shifted 
w ith regard  to  the poles and that the crust has under
gone a corresponding block-shearing.

550 .311:550 .38  =  393 3009
Tensions in the earth ’s crust resulting from pole shift 

and the terrestrial magnetic field. Visser, S. W. 
Verst. Ned. Akad. Wet. Afd. Natuurk., 52 (No. 8) 
497-502 (1943) In Dutch .— T he net o f  shears derived 
by Vening M einesz [Abstr. 3008 (1946)] from  the 
stresses caused by a  m ovem ent o f  the axis o f  ro ta tion  
shows rem arkable correlations w ith the ea rth ’s 
m agnetic field. T he ne t o f  shears and  the  prim ary  
m agnetic field have an  equal an d  equally directed 
skewness. The net o f  shears an d  the secondary 
m agnetic field m ay be divided in to  fo u r sectors.

550.37 : 537.224 =  3 see Abstr. 2877

550.38 : 550.311 =  393 see Abstr. 3009

M E T E O R O L O G Y  551.5

551.513.1 ; 551.524.7 3010
Thunderstorms and the freezing level. B eers, N . R . 

Bull. Amer. M et. Soc., 27, 54-8 (Feb., 1946).— It is 
show n from  therm odynam ical considerations th a t



551.515.23 551.591.32

phase changes from  w ater to  ice o r  snow will produce 
large accelerations in ascending air, provided the 
phase change occurs w ithin a  level o f  accum ulation 
that is not too  thick, i.e. if  the phase change actually 
raises the tem perature o f  the ascending a ir  above that 
o f  its environm ent. This is believed to  clarify the 
problem  o f thundersto rm  forecasting by placing 
em phasis on  the im portance o f  the freezing level. 
The problem  o f  thunderstorm s and  the freezing level 
is no t yet com pletely solved and the fu rther inform a
tion required is outlined. R. s. r .

551.515.23 3011
The recurvature of tropical storms. R iehl, H ., 

and S hafer, R . J. J. M et., 1, 42-54 (Sept., 1944).— 
T he relations between m ajor alterations o f  the paths 
o f  tropical storm s and the upper wind field, especially 
changes in the height o f  the base o f  the po lar westerlies, 
are exam ined in detail for abou t 60 cases during 
1935-43. If  the base lowers greatly west o f  a  sto rm  
in connection with an  eastw ard m oving m iddle 
latitude trough an d  rem ains low, northw ard  re
curvature  will take place. I f  the upper westerlies 
cannot m aintain themselves in low latitudes, however, 
the storm  will by-pass the northern  trough and con
tinue to trend westward. Sim ilar rules are stated for 
several types o f  abnorm al hurricane tracks, and som e 
observations are m ade on the form ation o f  tropical 
storm s. R- s. r .
551.524.3 =  5 3012

The mean monthly and annual tem peratures a t Turin. 
L overa, G . A tti Accad. Torino, 78 (Tomo I)  77-90 
(1942-1943) In Italian— A statistical analysis over a 
period o f  174 years, showing the interdependence o f 
the  m ean m onthly, seasonal and  annual tem peratures 
with pressure, rainfall and  sunspots.
551.524.7 3013 

Distribution of wet bulb potential tem perature in
latitude and altitude. N o r m a n d , C. W. B., a n d  
R ao , K. N . Nature, Lond., 158, 128 (July 27, 1946).— 
A  diagram  has been prepared by sm oothing the  
available d a ta  up  to  1941 and its characteristics, 
particularly  w ith respect to  the potential tem perature 
d iagram , and  the  height o f  the  stratosphere, arc 
discussed.
551.524.7 : 551.513.1 see Abstr. 3010
551.55 : 551.58 3014

Intcrtropical convergence zone in the Eastern Pacific 
region. I . A lpert, L. Bull. Amer. M et. Soc., 26,
426-32 (Dec., 1945).—T he analysis is based on wind 
observations m ade by a ircraft using double-drift 
m ethods in the a rea  90° W -95° W and 7° S-14° N  
(1942-4). The position o f the  l.C .Z . is found to  be 
furthest sou th  in F ebruary -M arch  (1° N -3° N). 
I t  moves northw ard  rapidly to  a  m axim um  n o rth  
position in June-O ctober (7° N -10° N). T he l.C .Z . 
is only exceptionally sou th  o f  the equator. Cyclonic 
c irculations were detected and  it is suggested th a t 
som e o f  the hurricanes o f  the  E astern N o rth  Pacific 
develop from  them . It is no t yet determ ined whether, 
during a m onth  when the l.C .Z . is m oving rapidly 
north , it m oves as a  whole o r  form s, moves, dissipates 
and  reform s in a  new position. O. c . Mcv.
551.574.7 3015 

Certain aspects of a ircraft icing in the A laskan-
Aleutian area . Serbein, O. N . Bull. Amer. M et. Soc.,

26, 419-25 (Dec., 1945).— 1 413 icing cases and  
14 843 pilo ts’ reports fo r the area were exam ined. 
D uring  b o th  sum m er and w inter, icing is least a t 
ab o u t — 1 l°c , when it is possible. The icing incidence 
curve displays m axim a in  the w inter a t  ab o u t —36°c 
and  0°c and in sum m er a t — 6°c. Severe ice did no t 
occur in w inter above — 2°c  and  in sum m er only 
severe-mixed ice occurred above 0°c. T urbulence is 
associated with all types and intensities o f  ice and 
there  was no  strong correlation  between icing intensity 
and  turbulence intensity. G. c . M cv .

551.575.1 =  4  3016
Electrical determination o f the water content of a  fog. 

Pauthenier, M ., Brun , E., and  D emon. Bull. Soc. 
Fran?, ¿ le d . ,  3, 95-6 (March, 1943) In French.— 
[See A bstr. 1412 (1946)]. The foggy air is draw n 
th rough  a  light m etal cylinder (earthed) in which a 
wire is suspended axially on  insulating supports, 
being charged to  a  high negative potential. T he fog 
particles a re  thus precipitated o n  the cylinder walls, 
and  the increase in weight o f  the cylinder gives the 
w ater content. Suitable dim ensions o f  the  ap p ara tu s 
a re  given. j. a. w .

551.577.33:523.746 =  393 3017
Solar activity and frequency of rain. T etrode, P. 

Versl. Ned. Akad. Wet. Afd. Natuurk., 52 (No. 10) 
684-8 (1943) In Dutch.— Taking for each q u arte r o f  
the years 1868-1939 (De Bilt, U trecht) the  num ber o f  
days w ith m ore th an  0-1 m m  precip itation  in each 
o f  the 4 x 7 2  pentades, the num bers show m arked 
peaks, w ith adjoining m inim a, nearly coincident 
w ith the nodes o f  the  ecliptic and solar equator. 
A  sim ilar effect is found for N ew  Y ork (1869-1938) 
and  M elbourne (1907-39). T he facts th a t sunspot 
num bers increase w ith latitude and th a t, possibly, 
only radial radiation  reaches the earth , th a t the 
m agnetic polarity  o f  sunspots reverses o n  crossing the 
eq u ato r and th a t the C oriolis force has a  m axim um  
a t th e  equator, indicate th a t th e  observed d a ta  have a  
so lar origin. j . a . w .

551.577.33 : 551.590.21 3018
The 22 years solar pattern o f rainfall In Oklahoma 

and Kansas. Bollinger, C. J. Bull. Amer. M et. 
Soc., 26, 376-83 (Nov., 1945).—This paper presents 
evidence o f  a  dependence o f  rainfall on the varying 
o u tp u t o f  so lar energy from  1886-1943 and o f  a  
synchronization o f  a lternating  series o f  wet and dry 
years w ith so lar cycle indices from  relative sunspot 
num bers. A  co rrelation  coefficient o f  0-82 with a  
standard  e rro r o f  o f  this value is derived from  all 
the m aterial. e . g . m .

551.58 : 551.55 see Abstr. 3014

551.590.21 : 551.577.33 see Abstr. 3018

551.591.32 3019
Fog and smoke restrictions in the S t. Louis area. 

Beck , N . C. Bull. Amer. M et. Soc., 26, 315-16 
(O ct., 1945).— O bservations were m ade a t Parks 
Airfield 1936-8. The industrial areas o f  St. Louis 
lie in the qu ad ran t N .W . to N .E . o f  the airfield. 
T here is a  fog m axim um  in Jan u ary  and a lesser 
m axim um  in June, the latter being due to  cold fronts. 
A ir m ass analysis o f  the  fog situations is sketched.

G . C . M cV .
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551.593.55 =  393 3020
The measurement of tw ilight. Reesinck, J. J. M. 

Physica, 's Grav., 11, 61-77 (Feb., 1944) In Dutch .—  
T he brightness and spectral brightness o f  the  zenith 
sky during  twilight in H olland, under various a tm o
spheric conditions, for solar altitudes between + 2 °  
and —6°, were m easured with a  Sc rectifier cell and

colour filters. T he results for a  clear sky are tabulated. 
F o r  days w ith a  clear sky o r with cirrus clouds only, 
there  is a  co rre lation  between brightness and  colour, 
the  relative am ount o f  blue rad iation  being the largest 
on days w ith the  smallest brightness. A  theory  o f  the 
brightness o f  the zenith is developed under certain  sim
plifying assum ptions and com pared with observations.

B IO LO G Y  57/59
577.1 3021

The structure, function and synthesis of poly
saccharides. Haworth, W . N . Proc. Roy. Soc. A, 
186, 1-19 (June 4, 1946).— In  this, the  Bakcrian 
lecture to  the  R oyal Society, th e  wide significance o f 
polysaccharides in  biochem istry is dem onstrated. 
Som e o f  the  substances discussed are  cellulose, starch, 
glycogen and  am ino-sugars. l. s. g.
578.087.77/.78 : 621.395.614 3022

A piezo-electric unit for general physiological 
recording. Malcolm, L. J. Sei. Instrum., 23, 146-8 
(July, 1946).— [Abstr. 2131 B (1946)].

578.088.5 : 537.531.9 3023 
Effect of X -rays on the ra te  o f turnover o f phos-

phatides. Hevesy, G . Nature, Loiul., 158, 268 
(Aug. 24, 1946).

578.088.5 : 537.531.9 3024 
Effect o f Röntgen irradiation on the scrum content of

haemagglutinins in human blood. Borowskaja, D. 
Nature, Lond., 158, 269 (Aug. 24, 1946).

591.112:539.313 3025
Pressure-volume relation for cylindrical lubes with 

elastom eric walls: the human ao rta . K in g , A. L. 
J. Appl. Phys., 17, 501-5 (June, 1946).—The general 
theory  o f  the  elasticity o f  elastom ers as developed by 
Jam es and  G u th  [Abstr. 257 (1944)] is extended and 
applied to  cylindrical elastom eric tubes. D a ta  on  
hum an ao rtas o f  several age groups are described 
ra th e r well by the resulting equations. On the basis 
o f  this analysis an  in terpreta tion  o f  the ageing process 
fo r ao rtas  is given. [See also A bstr. 2055 (1945)].

M E D IC A L  SC IE N C E  . H U M A N  PH Y SIO L O G Y  61

612 : 614 3026
H um an ecology in relation to  the physico-chemical 

factors. Matthews, B. H . C. Nature, Lond., 158, 
255-7 (Aug. 24, 1946).— A  report o f  a  discussion 
covering th e  effects o f  clim ate (heat, hum idity, a ir 
m ovem ent), oxygen, nitrogen and  carbon  dioxide 
pressure, and  mechanical acceleration on  hum an 
physiology.

612.843.14 3027
Concentration of visual purple in the human eye. 

de Vries, H . Nature, Lond., 158, 303 (Aug. 31, 1946).
612.843.31 3028 

Fixation area in the human eye. Hartridge, H.
Nature, Lond., 158, 303 (Aug. 31, 1946).
612.843.32 : 535.64 see Abstr. 2856
612.843.63 3029

Visual thresholds of steady point sources of light in 
fields of brightness from dark to daylight. Knoll,
H . A., Tousey, R ., and FIulburt, E. O. J. Opt. Soc. 
Amer., 36, 480-2 (Aug., 1946).—The threshold 
illum ination i a t the eye from  a steady source o f  light 
o f  1' angular diam eter in a  field o f  brightness b was 
m easured fo r b ranging from  zero to abou t 1 500 c /f t2 
fo r five observers using both eyes unaided an d  with 
n a tu ra l pupil. A  bend in the », b  curve a t about 
b  =  1 000 m /iL  occurred a t the transition  from  fovcal 
to  extra-foveal vision. T he re la tio n / =  10—,0(1 +  b)i, 
where / is in footcandles and  b is in m /iL, expressed 
the experim ental da ta  within a  facto r o f  3 over the 
entire range.
614 : 612 see Abstr. 2993
614.8-027 : 621.357.7 3030

H ealth  hazards in the electroplating industry.
Bourne, L. B. J. Electrodepos. Tech. Soc., 21, 121-8 
(1946).
615.844 : 621.396.615.17 3031

Electronic stim ulators for medical and physiological 
purposes. Walter, W. G ., and Ritchie, A . E. 
Electronic Engng, 17, 585-8, 608 (July, 1945).— 
[Abstr. 2428 B (1946)].

615.849 3032 
A radon “ seed”  machine. Spicer, B. A. J. Sci.

Instrum., 23, 207-8 (Sept., 1946).
615.849 : 621.386.1.027.8 3033 

A 400 kilovolt installation for X -ray  therapy.
Boldingh, W. H ., and Oosterkamp, W . J. Philips 
Tech. Rev., 8, 105—10 (April, 1946).— [Abstr. 2397 B 
(1946)].
615.849.5 : 621.386.82 : 537.531 see Abstr. 2897

669.35.5 : 545.32 see Abstr. 2993 678.1 : 621.315.616.1 : 539.217.3 =  3 see A bstr. 2951

PH O TO G R A PH Y 77
771.351 : 535.345.1-15 :

535.323.15 =  4  see Abstr. 2828 
771.356 3034

Improvement o f photographic color rendering by 
correction filters. Krevf.ld, A. van. J. Opt. Soc.

Amer., 36, 412-13 (July, 1946).— M ultiplying factors 
o f  som e photographic correction  filters a re  calculated 
by m eans o f  the  addition  law and are  found  in  fa ir 
agreem ent w ith the  practical figures given by the 
m anufacturers. T he im provem ent o f  colour rendering 
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by the correction filters is calculated in the sam e way; 
it is very considerable. I t  is show n th a t each filter 
can be characterized by three “ im provem cnt-factors,” 
indicating th e  im provem ent o f  the green, yellow and  
red. T he im provem ent-factors are— in con tra
d istinction to  the m ultiplying factors— nearly inde
pendent o f  the eolour-sensitivity o f  the  emulsion. 
I t  is argued that green correction filters a re  no t 
generally useful, whereas (hypothetical) pale orange 
filters should yield the best possible co lour rendering.

771.447.9 3035
Photographic use o f  electrical discharge flashtubes. 

Edgerton, H . E. J. Opt. Soc. Amer., 36, 390-9 
(July, 1946).—Xenon-filled gaseous discharge tubes 
flashed from  energy stored in electrical capacitors 
a re  very useful converters o f  electrical energy into 
light, for b o th  visual and photographic  purposes. 
T he efficiency fo r a  typical tube is ab o u t 40 Ium ens/W  
fo r ra ted  conditions. M easured values o f  light ou tpu t 
and efficiency as functions o f  energy inpu t a re  given 
fo r th e  FT-14 flashtube. A  m ethod o f  m easuring the 
in tegrated light ou tp u t is described, as well as typical 
circuits and electrical conditions. T he X e electrical 
flashtube is particularly  useful for co lou r photography 
since its spectral d istribu tion  is sim ilar to  th a t o f  
daylight and  the spectral d istribu tion  and  efficiency 
are  no t appreciably affected by voltage o r life. The 
quantity  o f  light is predictable in term s o f  energy input 
from  the storage capacitor. The flashtube is proposed 
as a  standard  lam p, especially for flash com parison. 
A n  approxim ate relationship  useful fo r calculating 
th e  photographic exposure facto r o r  guide facto r 
(distance x  aperture) is given in term s o f  energy in 
the capacitor, the type o f  reflector used, and  film 
speed.

771.448.1 ; 535.231 see Abstr. 2817

771.531.1-834 : 539.16.08 see Abstr. 2936

771.535.01 3036 
A study of latent-im age form ation by a double-

exposure technique. Burton, P. C., and Berg, W . F . 
Photogr. J., 86 B, 2-24 (Jan.-Feb., 1946).

778.33 : 537.531.8 =  4 3037 
Radiography and m icro-radiography by secondary

electrons. Saulnier, A., and Trillat, J. J. Rev. 
Set., Paris, 83, 211-14 (M ay, 1946) In French.—  
Reference is m ade to  previous w ork  by the au thors 
o n  radiography by secondary electrons em itted from  
the  surface o f  the m aterial under exam ination, and 
a  description is given o f  a  new  m ethod in which the 
secondary electrons from  a lead sheet are utilized. 
This sheet, o f  thickness 0 -2  mm, is placed between 
the  X -ray source (at 150-200 kV) an d  the  specimen 
to  be exam ined. T he latter, which m ust be very th in  
(som e hundredths o f  a  m m ), is in contact w ith the  
lead an d  also w ith the  photographic  paper o r film. 
I f  fine-grained film is used m icro-radiographs are 
obtained by magnification. Exam ples o f  m agnifica
tion  up to  30 a re  given. j. t.
778.34 : 549.12 : 539.164.93 see Abstr. 2939
778.37 3038

The Scophony high-speed cam era. Photogr. J., 
86 B, 42-6 (March-April, 1946).—T he cam era takes 
49 pictures a t a  tim e on  stan d ard  35 m m  film a t the 
ra te  o f  10 000 sec. T he film is supported  on a  uni
form ly ro tating  d rum  and the image stabilized thereon 
by reflection front a prism  concentric w ith  and  rigidly 
attached to  th e  drum . T he optical, m echanical and 
electrical problem s connected w ith the  design are 
discussed.
778.37(204.1) : 662.21 3039

High-speed photographs of under-water explosions. 
S e n i o r ,  D . A. Photogr. J., 86 B, 25-31 (Jan.-Feb., 
1946).—Tw o m ethods are  available, one consisting o f  
illum inating th e  subject continuously and  regulating 
exposure an d  the o th er consisting o f  exposing th e  film 
continuously bu t regulating the  illum ination. T he 
paper only deals w ith the  latter m ethod. Illum ination 
and  synchronization w ith the  event, experimental 
observation  o f  the  behaviour o f  the gas bubble, the 
apparatus, including under-w ater protective system, 
photography  by reflected light an d  silhouette ph o to 
graphy are  discussed and  results shown.
778.552 ; 535.88 see Abstr. 2860
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