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MATHEMATICS 51

517.397.1

512.831 646 
On a new reduction theorem of matrices. G h o s h ,

N. N. Bull. Calcutta Math. Soc., 37, 33-6 (June, 
1945).—A method is given for expressing a rectangular 
matrix as the sum of a number of products of matrices 
of a certain kind. The reduction is closely related to 
the problem of factorizing the matrix, and the reduced 
form is of physical significance [Abstr. 2544 (1944), 
587 (1943)]. l .  s. g.

512.831 : 531.36 see Abstr. 695

512.974 =  5 647
Pseudo-extensors. De M ir a  F e r n a n d e s ,  A. 

Portugaliae Mathematica, 4 (No. 1) 41-51 (1943). 
In Italian.—In modern differential geometry it is 
important to have an extension of the notion of the 
tensor. Some general types of co-ordinate trans
formations are considered and, with reference to these, 
co-variant and contravariant extensors and pseudo- 
extensors are defined. Various properties of these are 
established. l .  s . g .

513.629.5:511.471 648
The biaxial surfaces, and the equivalence of binary 

forms. S e g r e ,  B. Proc. Camb. Phil. Soc., 41, 187-209 
(Oct., 1945).—Two given binary forms are said to be 
equivalent when there exist linear substitutions 
transforming one form into the other; and the problem 
is to determine all such substitutions. A general and 
simple solution of the problem of equivalence, in the 
complex domain, is obtained by a geometric method. 
Iff ( x ,  y) and/,(xj y t) are any two binary forms, each 
of degree it, the equation f( x , y) =  fy (xu y{) represents 
a surface of order n in the space where (x, y , *j, jq) 
are homogeneous co-ordinates. It is called a biaxial 
surface and the lines x  =  y  =  0 and x, =  y 1 =  0 
are its axes. The problem of equivalence of /  and f t 
is the problem of deciding whether this surface con
tains any lines skew to its axes and, if  so, of finding 
these lines. In an introductory section the parabolic, 
flecnodal and asymptotic curves upon an analytic 
surface are studied. Then the asymptotic curves upon 
the tetrahedral surfaces (particular biaxial surfaces) 
are investigated. Various algebraic results relating to 
binary forms are given, including information about 
invariants and co-variants. The biaxial surfaces are 
then studied in detail, using the results of the pre
ceding sections, and their various geometric properties 
are investigated. The results are applied to the 
problem of equivalence of binary forms, in particular, 
cubic and quartic forms. The problem of canonical 
forms (related to that of equivalence) is briefly 
studied in the case of quartic forms. l .  s. g .

513.77:513.813 649
Projective collineations in a space of A-spreads. 

C l a r k ,  R . S . Proc. Camb. Phil. Soc., 4 1 , 210-23 
(Oct., 1945).—The projective geometry o f /f-spreads 
is studied, including the projective connection and the 

v o l .  x l i x .—a .—1946. M a r c h .

projective derivative. The Lie derivative is defined 
and some of its properties are obtained. Previous 
results for collineations in a projective space of paths 
are generalized and improved by using the Lie 
derivation. The conditions are obtained for the 
equivalence of two projective spaces of Tf-spreads. 
[See Abstr. 2524 (1944)]. l .  s . a.

513.813 : 513.77 see Abstr. 649

513.835 =  3 650 
A mapping theorem for Euclidean space. H a d w ig f r ,

H. Portugaliae Mathematica, 4  (No. 3) 140-4 (1944). 
In German.—A A-set in R" is defined and a proof is 
given of the theorem that if Rn is covered by n +  1 
closed sets then at least one of the sets is a A-set.

L. S. G.

513.835 =  3 651 
A generalization of well-known mapping and covering

theorems. H opf, H . Portugaliae Mathematica, 4 
(No. 3) 129-39 (1944). In German.—The mapping 
theorem of Borsuk-Ulam states that if 
arc continuous real functions upon the «-dimensional 
sphere S n in «-dimensional Euclidean space R n, there 
exists a pair of diametrically opposite points (x, x ') 
such that /¡(x) ='/¡(x') for i — 1,. . . ,  «. This and 
two related theorems are generalized and proofs are 
given. Some similar topological mapping theorems 
are discussed in an appendix. l .  s. g .

513.881 =  4 652
On spaces with a weak metric. R ib e ir o , H. 

Portugaliae Mathematica, 4 (No. 1) 21-40 and 65-8
(1943). In French.—Various theorems on the topology 
of such spaces are proved. Semi-continuous functions 
in the space are defined and their properties are in
vestigated. Necessary and sufficient conditions are 
given in order that a space possess a weak metric.

L. S. O.

517.384 =  5 653
On the passage to the limit under the integral sign. 

F ic h e r a ,  G. Portugaliae Mathematica, 4 (No. 1)
1-20 (1943). In Italian.—Some criteria arc given for 
the uniform summability of a sequence of functions, 
{F„(P)}> in a domain E  of finite or infinite measure. 
When the sequence converges to F(P) conditions are 
found under which

lim Fn(P)dT-
J u

F(P)dT
J u

for all measurable domains U of E. A proof is given 
of a theorem of Caratheodory on summability.

l . s . o .

517.397.1 =  3 654
On left- and right-Stieltjes’ integrals and their 

applications. S c h ä r f ,  H. Portugaliae Mathematica, 
4 (No. 2) 73-80 (1943), (No. 3) 81-118 (1944). In 
German.—Some properties of functions of limited 
fluctuation are discussed and then the theory of left- 
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517.5 523.1

and right-Stieltjes’ integrals is developed thoroughly. 
Various existence theorems are proved and the 
properties of iterated integrals are investigated. The 
application consists of the mathematical formulation 
of the theory of life-assurance. l .  s. g .

517.5 =  5 655
Continuous functions upon a spherical surface.

d e  M ir a  F e r n a n d e s ,  A. Portugaliae Mathematica, 
4 (No. 2) 69-72 (1943). In Italian.—A generalization 
is made of a theorem due to Kakutani [Ann. Mathe
matics, 43, 739 (1942)]: If f(P ) is a real continuous 
function, defined upon a spherical surface S 2 of 
space 7(3, and O is the centre of the sphere and 
A(< 2-/3) is any positive number, there exist, upon S 2, 
three points P lt P2, P2 such that the angles between

the vectors OPlt OP2 and OP3 are each equal to A 
and /(/>,) =  f(P 2) =  f(P 3). l .  s. g .

517.942.7 =  4 ■ 656
On Rodrigues’ formula. G o n s a lv e s ,  J. V . Por

tugal iac Mathematica, 4 (No. 1) 52-64 (1943). In 
French.—A study is made of the solutions of A y"  +  
B y '+  cy =  0 where A =  OqX2+  axx  +  a2, B — bQx  +  blt 
c  =  const., on the assumption that the equation 

— 1) +  +  c =  0 has a positive integer n
as one of its roots. It is shown that if A is an arbitrary 
polynomial, of degree at most n, and cl)=j7?A~*i6:, 
then

defining probability in momentum space, is given by

M(i, m, it) exp 2~i(lx +  my +  nz)dldmdn

=  A e - * ^ [ e * A ’‘- l { d  +

satisfies the equation, and this reduces to Rodrigues’ 
formula when d  =  I, N==0. Then y  is a polynomial 
in a: of degree at most equal to n. The case where 
Rodrigues’ formula fails (namely when e®An~ l is a 
polynomial of degree less than n) is examined and it is 
shown that polynomial solutions are still obtainable. 
Conditions for the existence of two polynomial 
solutions are found. L. s. G.

517.947.44 : 534.121.1 657
The Fourier transform solution of an elastic wave 

equation. S n e d d o n ,  I. N. Proc. Camb. Phil. Soc., 
41, 239-43 (Oct., 1945).—Previous analysis relating 
to the equation governing the symmetrical vibrations 
of a thin elastic plate [Abstr. 1739 (1945)] is here 
extended to the case where no symmetry exists. 
A double Fourier transform is now necessary instead 
of a Hankel transform. Two examples are given. 
Forced and free vibrations are considered. l .  s. g.

517.948.32 : 539.152 658
On an integral equation associated with the equation 

for hydrogen atom. Bose, S. N . Bull. Calcutta Math. 
Soc., 37, 51-61 (June, 1945).—Let ^ be a Schrodinger 
function characterizing a stationary state of the 
hydrogen atom. The associated function, M , used in

An integral equation for M  is set'up and solved com
pletely and expressions for M  are obtained which are 
at once applicable to physical problems. l .  s . g.

519.2 659
Lognormal distributions. A l l e n ,  P., P e a r c e ,  S. C., 

a n d  G a d d u m , J. H. Nature, Land., 156, 746-7 
(Dec. 22, 1945).— [See Abstr. 12 (1946)].

519.21 =  3 660 
The probability of rare happenings. F i n s l e r ,  P.

Experientia, 1, 56-7 (M ay 15, 1945). In German.

519.21 : 621.791.75 : 621.316.15.016.33 =  4 661 
Application of the theory of probability to distribu

tion networks of electric or fluid energy. (Feeding 
several electric arc-welding stations.) V o l f f ,  C . 
Rev. Gen. Elect., 54, 122-4 (April, 1945). In French.— 
[Abstr. 547 B (1946)].

519.241.1 : 551.582.2 =  3 see Abstr. 919

519.48 =  4 662
Abstract hyperelliptic fields of characteristic two. 

A n c o c h e a ,  G. Portugaliae Mathematica, 4 (No. 3) 
119-28 (1944). In French.—Three cases are con
sidered: 1. Three distinct points of ramification;
2. Two coincident points different from the third;
3. Three coincident points. In each case the normal 
forms of the equations representing the fields are given 
together with the invariants and automorphisms. 
The normal forms are: I. y 2 — (x2 — x)y  =  Aa:5 +  
fix2 +  vx-, 2. y2 — x y  =  Ax5 +  fix2 +  x-, 3 . y 2 — 
y  — x 2 +  fix2. In case 3 there are two groups of 
automorphisms, consisting of 32 and 160 elements 
respectively. The structure of these groups is 
determined. l .  s .  g .

519.53 663
Additive functions of intervals and Hausdorff 

measure. M o r a n ,  P. A. P. Proc. Camb. Phil. Soc., 
42, 15-23 (Jan., 1946).—The Hausdorff measure, 
h — mE, of a set E, in a Euclidean space, R ‘!, relative 
to a function h(t) is defined, and some properties of 
the measure are noted. Necessary and sufficient 
conditions, in order that h — m E  be greater than zero, 
are established in terms of the existence of a certain 
additive function of intervals. The theorem, which 
is an extension of an earlier one [Proc. Camb. Phil. 
Soc., 33, 419 (1937)], is used to determine the dimen
sional number of a class of sets generalizing Cantor’s 
ternary set. Some theorems are also given on the 
measures of plane sets which are the products of 
linear sets of fractional dimension, and similar results 
hold for cylinder and product sets in three dimensions.

l . s. G.

ASTRONOMY . GEODESY 52
523.1 =  4 664 The constant A plays a very different part in the various

On the mathematical and physical significance of the relativistic theories of the universe. It is here shown
cosmological constant X. D r u m a u x , M. P. Ann. Soc. that A is not a universal constant but merely a constant
Sci. Brux., 60, SO (M ay 15, 1945). In French.—  of integration corresponding to the limits imposed in

72



523.11 527.1.088

a gravitational problem studied by means of the tensor 
field equations. In the problem of the structure of the 
universe A may be assumed zero. L. s. a.

applied to the problem of the time of dissolution of 
binary systems. This again leads to a time-scale of 
order 3 x 109 years. g. c .  McV.

523.11 =  3 665
Modem cosmogony, v. d . P a h le n ,  E. Experientia, 

1, 36-50 (M ay 15, 1945). In German.—The author 
gives a non-mathematical account of the following 
subjects: The classification into types and the structure 
of extra-galactic nebulae; the distribution in the 
Russell diagram of the stars and their characteristics; 
the formation of solar planets. The third of these 
items forms the main substance of the paper. After 
referring to the work of Jeans and others on rotating 
compressible spheres, Weizsftcker’s new theory of 
“accretion on vortices” is described at length [see 
Observatory, 66, 112-15 (Aug., 1945)]. Finally, a 
short account is given of the recession of the extra- 
gaiactic nebulae. G. c. McV.

523.72 : 535.231 : 621.396.821 666
Solar radiations in the 4-6 m radio wavelength band. 

H e y , J. S .; S t r A t t o n ,  F. J. M. Nature, Loud., 157, 
47-8 (Jan. 12, 1946).

523.746 667 
Provisional sunspot-numbers for March-June, 1945.

B r u n n e r ,  W. Terr. Magn. Atmos. Elect., 50, 198 
(Sept., 1945).

523.746 668 
Final relative sunspot-numbers for 19 4 4 . B r u n n e r ,

W. Terr. Magn. Atmos. Elect., 50, 231-2 (Sept., 
1945).

523.746 669 
Provisional sunspot-numbers for July-September,

1 9 4 5 . B r u n n e r ,  \V . Terr. Magn. Atmos. Elect., 5 0 ,  
3 1 9  (Dec., 1945).

523.83/.85 670
Reports on the progress of astronomy: stellar 

dynamics. C h a n d r a s e k h a r ,  S. Mon. Not. R. Astr. 
Soc., 105 (No. 2) 124-34 (1945).—The first problem 
discussed is that of stellar encounters as a two-body 
problem. It is shown that the theory can be treated 
as a generalized Brownian motion on the basis of a 
dynamical friction together with a process of diffusion. 
Applied to the Pleiades, the mean life of this cluster 
proves to be 3 X 109 years. The second problem is 
that of the consequences for dynamical theory of the 
observed kinematics of stellar motions. These 
motions can be analysed into a field of differential 
motions and the phenomenon of star-streaming. 
It is proved that for steady states of systems of finite 
extent, the gravitational potential must have axial 
symmetry. Lastly, the problem of multiple stellar 
encounters is discussed. The fluctuation in the 
stellar distribution whose gravitational potential 
affects a given star is assumed to be restricted to 
providing a constant average number of stars per unit 
volume. The stars also trace out linear trajectories 
independently of each other. The statistics of the 
fluctuating gravitations' field are worked out and

523.841.11 671
B Casslopeiae as a supernova of Type I. B a a d e ,  W. 

Astrophys. J., 102, 309-17 (Nov., 1945).—The Iight- 
curve of this nova of 1572 is determined from Tycho 
Brahe’s observations and those of his contemporaries. 
The light-curve and the variations of colour show that 
the outburst was that of a supernova of Type I with 
a maximum apparent magnitude of -4 -0 .  A 
characteristic feature of Type I is the linear decrease 
in brightness which sets in at about 120 days after 
maximum; another is that the star reddens for a time 
during decreasing brightness. Both features are 
exhibited by Tycho’s star. B Cassiopeiae is the third 
Type I supernova observed in our galaxy in the last 
900 years; since it shows no observable expanding 
shell, it is probably further on towards the white- 
dwarf stage than are the other two supernovae of 
a .d .  1054 and 1604. g .  c .  McV.

523.842 =  4 672
The problem of the double-stars. T x e r c y , G. 

Experientia, 1, 127-36 (Aug. 15, 1945). In French.— 
A non-technical account is given of the methods of 
observing double-stars and of calculating their orbits. 
Visual, spectroscopic and eclipsing binaries are 
reviewed in turn. The mass-luminosity law is based 
observationally on these stars. The author points out 
that the study of binaries provides no conclusive 
evidence for the constancy of the velocity of light. 
All the relevant phenomena can also be accounted for 
by assuming that Iight-waves are ellipsoidal in form.

g . c . McV.

523.852 673
A study of general and selective absorption in four 

small dark nebulae. S t o d d a r d ,  L. G. Astrophys. J., 
102, 267-80 (Nov., 1945).—The areas are B34, 201, 
226, 227 of Barnard’s list and the absorption was 
studied by star counts in the dark nebulae and in the 
surrounding normal regions, both photographically 
and photovisually. Attempts were made to describe 
the situation in the normal regions by means of a 
constant density function and uniform absorption, 
but no unique solution could be found. Trial and 
error was therefore employed to determine these 
quantities in each region and then the absorbing power 
of each cloud was found by assuming that the dark 
cloud was of negligible extent in depth and that the 
true star density was the same in the direction of the 
nebula as in the surrounding field. All four clouds 
showed selective absorption, the mean ratio of photo
graphic to visual magnitude being 1-31. The dis
tances of the clouds are not greater than 1 000 parsecs 
and so these objects are comparable with the Orion 
nebula. The absorption coefficients are at least of the 
order of 0'2 parsecs within the clouds. G. c. Mcv.

527.1.088 674
The probability distribution around a fix in celestial 

navigation. D e u t s c h ,  A. J. Amer. J. Phys., 13, 
379-83 (Dec., 1945).
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53.085.422 530.145

PHYSICS 53
53.085.422 : 681 == 4 675

Apparatus for the photographic reproduction of scales 
on metallic cylinders. Rev. Opt. (Théor. histrion.), 22, 
101-2 (April-June, 1943). In French.—The cylinder is 
coated with a light sensitive emulsion and supported 
vertically against a slab of glass engraved with the 
desired scale. Rotation of the cylinder causes the 
scale to move past. Illumination is by means of a Hg 
lamp and cylindrical lens. The process is claimed to 
be one of high speed and convenience where the 
greatest accuracy is not required. a . h .

FUNDAMENTALS 530.1

530.1 : 539.15 see Abstr. 825

530.12 676
O n  a  type o f  kinematical “ Red-Shift.” H i l l ,  E. L.

Rhys. Rev., 68, 232-3 (Nov. 1 and 15, 1945).

530.145 677 
Field concepts in quantum theory. Beck, G. Rev.

Mod. Rhys., 17, 187-94 (April-July, 1945).—A general 
discussion is given of various physical pictures which 
have been formulated in a description of the micro
structure of matter and radiation. Dirac’s equation is 
taken firstly in the form

Po +  «p +  fimc — 0 
and it is pointed out that two interpretations are 
possible. Firstly p t are taken as canonical variables 
and a  and /3 are a formal means of making the equation 
linear. Secondly the velocity concept is introduced 
and the equation is written in the form

{—c - ^ l h t  +  oc grad +  ij9A- I }'P  =  0 
Now the operators a  and (I are taken as kinematical 
variables, and, to make the field variables show up 
explicitly, the use of canonical variables is eliminated. 
Kinematical quantities, given by certain bilinear forms 
derived from Dirac’s equation, are interpreted 
physically and their transformation laws are discussed.

l . s . G.

530.145 678 
On the strong coupling case for spin-dependent

in teraction s in  scalar- and vector-p a ir  th eories. P a u l i ,  
W„ a n d  Hu, N. Rev. Mod. Rhys., 17, 267-86 (April- 
July, 1945).—Spin-dependent interactions have been 
treated until now only (by a perturbation method) in 
the case of weak coupling. The strong coupling case 
is now investigated for the scalar theory and the vector 
theory. In the first case the interaction of one nucleon 
with the meson field is assumed to be

where
H  «= 4 77/01 [7 x  J1 +  4ttg l .  J

/  = U(x)y<f>*(x)dx U(x)Sjmdx

Here U(x) is the source function, <j>(x) a complex 
scalar field describing charged particles with spin 0, 
/an d  g  are coupling constants and a  is the spin of the 
nucleon. The method involves splitting the Hamil
tonian into three parts, H0, H ' and Q. H0 gives no 
interaction between nucleons, W  gives the main 
result of the paper, namely a formula for the inter

a c tio n  en erg y , w h ic h  s h o w s  th a t th is  en ergy  is  sp in  
in d ep en d e n t i f  th e  cr iter io n  fo r  s tr o n g  c o u p lin g  is  
fu lfilled . Q  is treated  as a  p ertu rb ation  en erg y  in  th e  
str o n g  c o u p lin g  c a se  a n d  g iv e s  a  c o n tr ib u tio n  to  th e  
in ter a c tio n  en ergy  o f  sm a ller  ord er  o f  m a g n itu d e  th an  
th a t d u e  to  H ’. A s im ila r  m e th o d  is  u se d  in  th e  ca se  
o f  th e  v ecto r-p a ir  th eo ry , in  w h ic h  a  p a ir  o f  m eso n s  
w ith  s p in  1 a n d  o p p o s ite  ch arge  in tera cts  w ith  th e  
n u c le o n s . l .  s. g .

530.145 679 
On the elimination of divergencies in quantum field

theory. G u s t a f s o n ,  T. K. Fysiogr. Sallsk. Lund 
Forh., 15 (No. 28) 12 pp. (1945).—Using Ricsz’s 
mathematical method of resolving the wave equation 
the theory of quantum electrodynamics is discussed, 
assuming the theory, due to Dirac [Abstr. 1742
(1942)] of positive- and negative-energy photons. 
The Compton effect is studied since this is a simple 
problem where divergencies appear [Abstr. 2852 
(1934)] when ordinary» quantum electrodynamics is 
used. The electrons are treated by quantization of 
electron waves and the Heisenberg picture (matrices 
varying with time, and state vector fixed) is used. 
In the problem of a photon colliding with an electron 
the transition probability from one state to another is 
calculated, the matrix equations for the electron waves 
and the field being resolved by successive approxima
tion. The first, second and third approximations are 
considered. The methods of Wentzel and Dirac give 
divergence-free solutions to the problem but lead to 
difficulties when assuming the hole theory. These 
difficulties do not arise in the present method, l. s. g.

530.145 680 
On the analogy between classical and quantum

mechanics. D ir a c ,  P. A. M. Rev. Mod. Phys., 17, 
195-9 (April-July, 1945).—A method is given for 
defining general functions of non-commuting ob
servables in quantum mechanics, with a certain 
limitation. The method is developed to provide a 
formal probability for non-commuting observables to 
have numerical values. This probability is in general 
a complex number, but has some physical meaning, 
since when it is close to zero one can say that the 
numerical values are unlikely. The method enables 
one to discuss trajectories for the motion of a particle 
in quantum mechanics and thus makes quantum 
mechanics more closely resemble classical mechanics. 
It also enables the analogy between classical and 
quantum contact transformations to be set up on a 
more general basis.

530.145 681 
Comments on the difficulties of the meson theory.

Hulth£n, L. Rev. Mod. Rhys., 17,263-6 (April-July, 
1945).—The symmetrical form of the meson theory 
suffers from well-known disadvantages, but is sup
ported by its ability to explain the saturation of heavy 
nuclei, and by its prediction of equality of neutron- 
proton and neutron-neutron forces in corresponding 
stages (“charge independence hypothesis”). New 
measurements, however, throw doubt on the experi
mental basis of the latter, and the author considers 
whether an unsymmetrical theory, where neutral and
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charged mesons are described by different kinds of expression reduces to Mailer’s formula. The results
fields, can overcome some of the difficulties of the are relativistically invariant in spite of the usual
meson theory at the price of abandoning the charge 
independence hypothesis.

530.145 682 
O n  th e  s in g le t and tr ip let s ta te  o f  th e  deutcron in  th e

meson pair theory. B r u l i n ,  O., a n d  H ja lm a r s ,  S. 
Ark. Mat. Astr. Fys., 32 A (Paper 7). 10 pp. (1945).— 
Using Klein’s expression [Abstr. 2458 (1944)] for 
the term in the Hamiltonian corresponding to the 
mutual interaction between two nuclear particles, an 
estimation is made of the interaction constant, y, 
the cutting-off distance and the sign and order of 
magnitude of the quadrupole moment of the deuteron. 
Thus the singlet scattering of neutrons and protons by 
protons and the ground state of the deuteron are 
investigated. The cutting-off distance is determined 
by numerically integrating inwards the Schrodinger 
equation for given values of y . Asymptotic solutions 
provide the starting point, and the integration is 
carried out until the cutting-off distance is reached. 
The value y  — 2 seems plausible from the singlet 
calculation and this value, corresponding to a cutting- 
off distance in the triplet state of O' 19, gives the right 
sign of the quadrupole moment but a value which is 
about ten times less than the experimental one.

L. s. o.

530.145 683 
Fourier transforms of retarded and advanced poten

tials. M a , S. T. Phys. Rev., 68, 166-72 (Sept. 1 and 
15,1945).—The Fourier transforms of the retarded and 
advanced potentials of the electromagnetic field and 
o f the wave fields of elementary particles are obtained 
with the help of the invariant functions of Jordan, 
Pauli and Dirac, together with their generalizations. 
It is shown that the Fourier transforms of these 
potentials are closely related to those of the outward 
and inward moving waves given by Dirac for the 
scattering problems in quantum mechanics, and their 
connection is discussed. It is also shown that there 
exists a type of potentials which represents waves with 
frequencies of opposite signs propagating in opposite 
directions.

530.145 684 
On the theory of the electron and of the nucleon.

P a is ,  A. Phys. Rev., 68, 227 (Nov. 1 and 15, 1945).

530.145 : 535.14 685 
O n th e  in teraction  o f  rad iation  and m atter. H a v a s ,

P. Phys. Rev., 68, 214-26 (Nov. 1 and 15, 1945).— 
The quantum theory of radiation describes the effect 
of retardation in the interaction of two charged 
particles by the mutual emission and absorption of 
light quanta. The method used in a previous paper 
[Abstr. 159 (1945)] on the interaction of radiation 
and two particles is extended and applied to a process 
involving the interaction of any number of charged 
particles (obeying Dirac’s equation) and light quanta. 
It is shown that in the usual first-order approximation 
of perturbation theory the resulting expression for the 
interaction of two free particles obtained by summing 
over all the intermediate states involving virtual quanta 
is of the same form for any process. By carrying the 
summation one step further it is shown that this

omission of divergent terms in the Hamiltonian.

530.145:537.122 686
The pair production of light mesons by electrons. 

F e s h b a c h , H., a n d  T is z a ,  L. Phys. Rev., 68, 233 
(Nov. 1 and 15, 1945).

530.145:537.122 =  4 687
Present state of the theories of elementary particles 

and of quanta. S t u e c k e lb e r g ,  E. C. G. Experientia, 
1, 33-6 (M ay 15, 1945). In French.—A general survey 
is given, in abstract mathematical terms, of the 
theories of electrodynamics which have been proposed 
to overcome the difficulty of the infinite “self-energy” 
of the electron in the Lorentz theory. The related 
theory of the quantum of energy is also discussed.

G. c. McV.

530.145 : 537.227 : 548.7 688 
On the quantum theory of pyroelectricity. B o r n ,  M .

Rev. Mod. Phys., 17, 245-51 (April-July, 1945).— 
The problem solved is part of the author’s general 
revision of lattice electrodynamics and lattice optics 
from the standpoint of quantum mechanics. It con
cerns the temperature (T) dependence of the pyro
electric moment, M . It was formerly found that 
M  followed a T 4 law, but the new application of 
quantum theory shows that M  follows a T 2 law for 
small T, and this is in agreement with experimental 
results. The denial by the Indian physicists (Raman 
and his collaborators) of the validity of the whole 
theory of lattice dynamics is criticized and the view 
is expressed that all the recent observations of these 
physicists may be explained by a lattice theory founded 
upon quantum mechanics. l .  s. G.

530.145 : 537.591 see Abstr. 809

530.145 : 539 see Abstr. 824

530.145.61 689
Some integral theorems for eigenfunctions of a  

discrete spectrum. H u l t h e n ,  L. K. Fysiogr. Sällsk. 
Lund Förh., 15 (No. 22) 9 pp., 1945.—It is shown that 
analogous integral relations to those considered for a 
continuous spectrum [Abstr. 492 (1945)] hold for a 
discrete spectrum. The process is illustrated by 
considering the equation

d 2i/ildx2 +  {e +  v(x)}il> =  0 
and the generalization is illustrated by considering the 
Schrödinger equation for a system of two particles 
influenced by a central force. The integral relations 
occurring in the theory of the deuteron «re also 
discussed. l .  s .  g .

MECHANICS OF SOLIDS 531

531.18 690
On Mathisson’s variational equation of relativistic 

dynamics. S h a n m u g a d h a s a n ,  S . Proc. Camb. Phil. 
Soc., 42, 54-61 (Jan., 1946).—The equation was 
solved by Mathisson [Abstr. 506 (1942)] on the 
assumption that a certain vector vanishes. This 
assumption is now removed and a solution is obtained 
by Mathisson’s methods with a generalization at one
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stage. This consists in replacing a certain tensor 
with three independent components, by an anti
symmetric tensor, with six independent components. 
The solution gives two equations describing the 
translational motion and the rotational motion. 
The rotational equation is investigated by setting up a 
variational equation based upon the conservation of 
angular momentum, and this proves to be of the same 
form as that obtained from Mathisson's variational 
equation. l .  s .  g .

531.19 : 532.517.4 see Abstr. 704

531.224:624 =  3 691
Diagrams and method for calculating elastically 

supported beams with any loading. M a n g e r ,  A. 
Schweiz. Bauztg, 125, 125-8 (March 17); 137-40 
(March 24); 165-8 (April 7, 1945).— [Abstr. 688 B
(1946)].

531.252.2 692
Problems of thin plates with circular holes. S e n , B. 

Bull. Calcutta Math. Soc., 37, 37-42 (June, 1945).— 
The problems solved are those of finding the stresses 
in an infinite plate when either a force in the plane of 
the plate or a couple with its axis normal to the plate 
acts at a point outside a circular hole, not far from 
its centre. ' L. s . g .

531.258 =  3 693
Approximate calculation for a plate constrained on 

three edges. S t r a u b ,  H . Schweiz. Bauztg, 126, 
125-7 (Sept. 22, 1945). In German.—The elastic 
deformation of a rectangular plate with one edge free 
and subject to pressure on one side is important in the 
construction of reservoirs, etc., but the exact solution 
of the differential equation is difficult. The function 

J x \ 2 'v \3
w =  4w„: 9 - ’© ’+ © }

* , - 0  • ( 0 ]
where w is the displacement of the point (x, y) and 
a and b are the width and depth of the plate, satisfies 
the boundary conditions and is proposed as an 
approximate solution. The maximum displacement 
of the free edge, wmax, is calculated by equating the 
elastic strain energy to the work done by the external 
pressure for two cases, pressure uniform, and pressure 
proportional to depth. Tables to facilitate the 
calculation of the bending moments are given for 
various values of the ratios ajb, x/a, yjb. a . j .  c .  w .

531.259.1 =  3 694
On a graphical representation of the strained states 

of a solid. M e l d a h l ,  A. Schweiz. Arch, angew. 
fViss. Tech., 10, 269-74 (Sept., 1944). In German.— 
The three principal stress coefficients are used as 
rectangular co-ordinates in space and for any material 
the states of stress are represented by the points of a 
surface which is characteristic of the material. This 
applies to isotropic or anisotropic materials. But a 
space representation (involving the use of a model of 
the surface) is not so convenient as a plane representa
tion. The latter may be obtained by a suitable 
projection of the surface and two methods for doing 
this are considered. In one, contourlines are obtained,

and in the other, meridian curves provide the 
representation. Examples are given. l .  s . g .

531.36 : 512.831 695
Matrix treatment of a rigid body motion in complex 

space. G h o s h ,  N. N. Bull. Calcutta Math. Soc., 37, 
43-50 (June, 1945).—An extension to complex space 
of previous work [Abstr. 2544 (1944)] on the motion 
in a Euclidean «-space. Complex vectors are 
represented by means of Hermitian matrices (of a 
certain type), which play a dominant part in the 
theory. The kinetic energy, magnitude of angular 
velocity, the moment of a couple and the work done 
by a force or a couple are all defined by real quantities.

L . S. G .

531.39 696
Nonlinear springs. S a d o w s k y ,  M. A. / .  Franklin 

Inst., 240, 469-76 (Dec., 1945).

531.5 =  4 697
On the universal relation between distance and mass. 

D r u m a u x , M. P. Ann. Soc. Sci. Brux., 60, 73-9 
(May 15, 1945). In French.—The relation associates 
with each mass m  a length I, given by / =  2Km/c2 
where K  is the Newtonian constant and c is the 
velocity of light; and conversely, with each length I 
a mass m  given by m — c2l/2K. This relation is dis
cussed in conjunction with previous work by the 
author. It is deduced uniquely from the general tensor 
equations of the gravitational field. l .  s. G.

531.57 698
Simplified equations of interior ballistics. M a y e r ,  

J. E., a n d  H a r t ,  B. I. J. Franklin Inst., 240, 401-11 
(Nov., 1945).—The equations are presented subject 
to the assumptions of zero starting pressure, covolume 
equal to charge volume, burning rate proportional to 
pressure, constant burning surface, and no heat loss 
through gas or projectile friction. The expressions 
for the maximum pressure and muzzle velocity are 
discussed, and the derivatives with respect to various 
parameters are given.

531.66 : 621.974.1 699
Theory of forging hammers and their foundation. 

A n d r e w s ,  W. C., a n d  C r o c k e t t ,  J. H. A. Trans. 
Instn Engrs Sltiph. Scot., 89, 53-104 (Dec., 1945).— 
[Abstr. 686 B (1946)].

MECHANICAL MEASUREMENTS 5 3 1 .7

531.754 700
Apparatus for measurement of the density of porous 

solids. K r ie g e r ,  K . A. Industr. Engng Chem. 
(Analyt. Edit.), 17, 532 (Aug., 1945).—An apparatus 
previously described [Abstr. 110 (1945)] for surface 
area measurement was found to be convenient for 
measurement of densities of porous solids with He 
as the displaced fluid.

MECHANICS OF LIQUIDS 532
532.122 : 536.632 701

The isothermal and adiabatic compressibilities of oil. 
C a m e r o n , A. J. Inst. Petrol., 31 , 421-7 (Nov., 1945). 
—The work published on both the isothermal and 
adiabatic compressibilities of oils is considered and
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average curves are given fo r b o th  com pressibilities 
over a  range o f  tem peratures. T he ra tio  iso
therm al/ad iabatic  com pressibility equals the  ra tio  o f 
the  specific heats, y ,  which is show n to  be 1-135 for 
m ineral oils.

532.13 : 668.31 : 620.172.212 702
Physical testing of glue compositions. G riffin, 

W. C., a n d A l m y, E. G . Indiistr. Engng Chem., 37, 
949-52 (O ct., 1945).— [Abstr. 469 B (1946)].

532.5 : 536.7 703
On the thermo-hydrodynamics o f perfectly perfect 

fluids. I I .  v a n D antzig, D . rro c . Ned. Akad. 
W et., 43 (No'. 5) 609-18 (1940).—A continuation  o f  
previous w ork [Abstr. 1614 (1940)]. T he equations 
describing chem ical reactions are given and the mass- 
action  law is ob tained  as a  special case o f  the con
d ition  o f  isentropy. T he equations o f  continuity  for 
the different com ponents in  the absence o f  reactions 
are studied  and  various errors in  the literature o f 
relativistic hydro- and therm odynam ics are  pointed 
ou t. A  sym m etrical form  for the equations o f  m otion 
and continuity  is obtained and the sym m etry is further 
strengthened by the use o f  hom ogeneous variables.

l . s . G.

532.517.4:531.19 704
Application o f statistical mechanics to the theory of 

turbulent flow motion. A hypothesis which can serve 
as a  basis for a statistical treatm ent o f some m athe
m atical model systems. B urgers, J. M . Proc. Ned. 
A kad. W et., 43 (No. 8) 936-45 (1940).— In continua
tio n  o f  preceding w ork [Abstr. 1714 (1940)] the  
a u th o r show s that difficulties encountered in  th a t 
w ork, m ore especially in  connection w ith its failure 
to  lead to  a “ spectrum '’ o f  elem entary com ponents, 
can be removed by m eans o f  an  additional hypothesis 
which describes in  a schem atic m anner the influence o f 
non-linear term s o f  the equations upon the d istribution  
o f  weights over the phase space. J. s. g . t.
532.517.4 : 541.182.4 see Abstr. 869

532.582 705
V irtual masses of rectangular plates and parallelepi

peds in water. Y u , Y. T . J. Appl. Phys., 16, 724-9 
(Nov., 1945).—A  report on experim ental results 
obtained fo r the  virtual masses o f  th in  rectangular 
plates and rectangular parallelepipeds m oving in  
water. Experim ental data, together w ith an  em pirical 
equation , show ing the  m anner in  which the v irtual 
m ass o f  a  rectangular p late varies with dim ensions 
and  d irection o f  m otion are  given. D a ta  and an 
em pirical equation  giving the  virtual m ass o f  a  
rectangular parallelepiped as a  function o f  dim ensions 
and direction o f  m otion , fo r the  special case in which 
the  m otion is parallel to one face, are also listed. 
[See A bstr. 1234, 2271 (1942)].

532.59 706
O n the reflexion of surface waves by a  submerged 

plane barrier. D ean, W. R. Proc. Camb. Phil. Soc., 
41, 231-8 (O ct., 1945).— If  the  top  edge o f  the barrie r 
is a t a  depth  a below  the surface the coefficient o f 
reflexion is found to be about */4 when a =  g 7^/80, 
where T  is the  period o f  the incident waves. Curves

are given showing the variation, with T, of the 
coefficients of reflexion and transmission. l. s. g.
532.59 707

O n some cases of the reflexion of surface waves by 
an inclined plane barrier. D ean, W. R . Proc. Camb. 
Phil. Soc., 42, 24-8 (Jan., 1946).—T he reflexion o f  a  
sim ple harm onic train  o f  waves is considered in the 
case where the barrier is inclined at an  angle tt/2 s  to 
the undisturbed free surface o f the water, s  being an  
integer. T he solutions for s  =  1 and  s  — 2 arc known 
and the solution for any integral value o f  s  is now 
given. In  the  case s  =  3 the 'fo rm  o f  the free surface 
is calculated and a  graph  is given o f  the function 
which gives the profile o f  the  standing wave a t any 
tim e. l .  s. g.

532.61 : 541.183.1 708
Change of surface tension with time. II . Surface 

tension of saponin solutions. R oss, S. J. Phys. Chem., 
49, 377-86 (July, 1945).— D a ta  for th e  change o f 
surface tension w ith tim e in aqueous saponin solutions 
a re  in terpreted  on the basis o f  an  autocatalytic reaction 
betw een molecules already sorbed on the surface and 
m olecules captured  by them  from  a  layer ju st under
neath. Results a re  in general conform ity w ith such 
an  explanation. n . m . n.

532.64 709
The hysteresis of the angle of contact of mercury. 

Y arnoi.d , G . D . Proc. Phys. Soc., Load., 58, 120-5 
(Jan., 1946).—A  dynam ical m ethod is described for 
the observation o f  the advancing and receding angles 
o f  contact o f  H g a t very low velocities. I t  is suggested 
th a t the irreversible pa rt o f  the w ork expended when 
the  line o f  contact o f  the liquid  traverses the solid 
surface is different for the two directions o f  m otion.

532.68 710
D ata  on ra te  o f capillary rise. LeG r a n d, E. J., 

a n d R ense, W. A. J. Appl. Phys., 16, 843-6 (Dec.,
1945).— General aspects o f  the dynamics o f  capillary 
rise are considered with references to  extant theories. 
A  stroboscopic m ethod used to study the rise o f  a  liquid 
in a  capillary tube is discussed. Tables are presented 
show ing the observed heights a t various tim es during 
the rise for water, ethyl alcohol and glycol in  each o f 
three capillaries o f  different diam eters. [See A bstr. 
131 (1945)].

532.694.1 711
The three-dimensional shapes o f bubbles in foams. 

M atzke, E. B. Proc. Nat. Acad. Sci. Wash., 31, 
281-9 (Sept., 1945).

5 32 .712:541 .24  712
B acterial cellulose for osmometer membranes.

M asson, C. R ., M enzie, R . F., C ruickshank, J., 
a n d M elville, H. \V. Nature, Lond., 157, 74 
(Jan. 19, 1946).
532.72 : 535.324.2 713

N ote on the refractom etric measurement o f con
centration gradients by using cylindrical tubes. La m m ,
O. A rk. K em i M in. Geol., 16 B (No. 5) Paper 17, 
7 pp. (1943).—T he optical conditions fo r the m easure
m ent o f  concentra tion  gradients—e.g. in  studying the  
diffusion o f  liquid b inary  m ixtures in  general— by
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refraction m ethods, especially the scale m ethod, were 
exam ined for the case o f  a  cylindrical tube. A  certain 
diffusion colum n should be m easured e ither in  an 
ordinary  cylindrical tube o r in  a  tube w ith planed 
ou ter surfaces, the right choice depending upon  the 
refractive index o f  the liqu id  inside and  outside the 
tube. T he m easurem ent requires a  low aperture and 
it  is preferable to use sho rt scale lines o r bette r a  
series o f  points instead o f lines. In  critical regions o f  
the  refractive indices the use o f  quite narrow  slit 
diaphragm s, lim iting the light path  through the tube, 
is unavoidable.

532.739.2 : 541.133 see Abstr. 863

M E C H A N IC S O F  GASES 533

533.15 : 537.54 : 545.827 see Abstr. 878
533.275 : 621.315.612 : 537.226.8 see Abstr. 789
533.56 714

Use of silicones as diffusion pump oils. B r o w n ,
G . P. Rev. Sci. lustrum., 16, 316-18 (Nov., 1945).—  
C om parative perform ances o f  L itton  C, Octoil, 
N arcoil and two typical silicones in a  non-fractionating 
diffusion pum p are presented w ith a  discussion o f  v.p., 
stability to  heat and oxidation, and th e  ability to 
operate against high forcpressures. E xtrapolated v.p., 
tem perature  data, and  test results show  the high 
boiling silicone to  produce the highest vacuum  as 
indicated by an  untrapped ionization  gauge. The 
silicone was further found to be nearly completely 
resistant to  oxidation when exposed to  a ir  while hot. 
A  table shows the  relative m erits o f  various oils, as 
applied to  vacuum  pum ping conditions ordinarily  
encountered.

533.6.01 715
A ir flow separation a t  high speed. K orvin- 

K r oukovsky, B. V. J. Franklin Inst., 240, 477-85 
(Dec., 1945).— T he resistance coefficient o f  a  body 
m oving in a  fluid depends on R eynolds num ber R, 
M ach num ber M  and the param eter g L /U 2, w hich is 
custom arily  neglected in  view o f  sm all weight o f  the 
air. H ere L  denotes a characteristic  length; U denotes 
th e  body’s speed o f  transla tion . D im ensional deduc
tio n  o f  th is param eter does no t lim it it to  the accelera
tio n  o f  gravity, and the  resistance coefficient is affected 
by the general acceleration to  which the a ir is  subjected. 
E valuation o f  the acceleration o f  the a ir  flowing abou t 
spheres puts th is param eter in the  form  L /R , where 
th e  characteristic length L  is in terpreted  as the m ean 
free m olecular pa th . Large and  sm all spheres were 
found  to  have widely different values o f  the pressure 
coefficient A  p/q  fo r the sam e Reynolds num ber o r 
M ach num ber. H ere A P  denotes the difference in 
pressure between front stagnation po in t and the rear 
p o rtion  o f  the sphere, and q  denotes the  dynam ic 
pressure. T he plo t o f  A p lq  against the  param eter 
L /R  removes th is confusion. T he low values o f  
A p/q are found to  be associated w ith L /R  below a 
certain  critical value, and high values o f  A  p/q w ith 
L /R  above the  critical value, which apparently  ind i
cates the  condition  under which the flow separation  
takes place. A ttention  is called to the  effect o f  a ir 
pressure on  the separation  as show n by the param eter

L /R  and  its possible bearing on the drag in high 
a ltitude flying.

533.6.011.3 716
Adiabatic a ir flow. S a k s e n a , G . B. Aircr. Engng, 

17, 317-23 (Nov., 1945).—T he flow o f  a ir  under 
ad iabatic  conditions through a  duct is exam ined 
theoretically and it is show n that in cases where the 
velocity is h igh the erro r in troduced by assum ing the 
a ir  to  be incom pressible is considerable. The results 
are presented in  the form  o f  tables, graphs and 
nom ogram s w hich can be readily applied to  adiabatic  
a ir  flow problem s. m .-v .

A C O U ST IC S . V IBRA TIO N S 534

534.113 =  393 717
Iterative determination of mechanical vibration 

frequencies. K o c h ,  J. J. Tijdschr. Ned. Radio- 
genoot., 11,97-108 (Nov., 1945). In Dutch.— A  sim ply 
supported  stra ight rod is considered, w i'h  a  finite 
num ber («) o f  poin t masses nq (i =  1 . . .  n), the rod 
itself being weightless. H ooke’s law and M axwell’s 
reciprocity relation are  assum ed, and in  the absence 
o f  dam ping, the oscillations o f  the m ass po in ts are 
supposed to be co-phasal. The n oscillation equations 
are established and it is show n that the equation  
expressing the  vanishing o f  their determ inant has 
positive real roo ts, giving n values o f  coj^k =  1 . .  . n), 
where co is the angular frequency, leading to  deter
m ination  o f  the am plitudes when one o f  them  is 
know n. The solutions are  orthogonal,

n
W k flii =  0 Xk /)•

/=  l
T o determ ine the lowest eigenvalue a>j, a rb itrary  
deflections y u- (i =  1 . . . /;) are assum ed and, neg
lecting higher powers o f  co[/cofc (k  =  2 . .  . it), an 
approxim ate value o f  u>j is found. Itera tion  leads to 
closer approxim ation, and  h igher values (o\, co\, may 
likewise be determ ined. T he m ethod is applicable to  
m ore com plex systems. j. a . w .

534.12/. 13 718
Flexural vibration of unrestrained cylinders and disks. 

P i c k e t t ,  G. J. Appl. Rhys., 16, 820-31 (Dec., 1945).— 
Solutions are given fo r the  free flexural v ibration  o f  a 
cylinder vibrating as a  rod  w ould vibrate and for the 
free flexural v ib ration  o f  a  disc v ibrating  as a  circular 
p late  w ould vibrate. The solutions a re  based upon  the 
m athem atical theory o f  elasticity. Curves are given 
show ing the correction  factors, which, when applied 
to  the  elem entary solutions, will give results in agree
m ent w ith those obtained by m eans o f  the  m ore 
rigorous solutions given here.

534.121.1 719
The fundamental frequency o f vibration o f rectangular 

wood and plywood plates. H e a r m o n , R. F. S. Proc. 
Phys. Soc., Lond., 58, 78-92 (Jan., 1946).—Equations 
are derived expressing th e  frequency o f  vibration o f  
rectangular wood and plywood plates in term s o f 
elastic constants, dim ensions and density. F o r 
supported  edges, the solution is exact and gives the 
com plete series o f  overtones. F o r clam ped edges, 
the fundam ental frequency is estim ated by the
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approxim ate R ayleigh m ethod, but evidence is 
presented which indicates th a t the errors in troduced 
by the use o f  the Rayleigh m ethod are, in fact, 
negligible. A  m ethod o f  m easuring the frequencies is 
described; com parison o f  calculated w ith observed 
frequencies show s th a t the  form er are on  the  average 
abou t 23% high  fo r clam ped edges and abou t the same 
am oun t low fo r supported  edges. T his discrepancy is 
a ttribu ted  to  lack o f  correspondence between the 
experim ental edge conditions and those assum ed in 
the theoretical treatm ent. F inally, an empirical 
m ethod, based on the rough proportionality  between 
elastic constants and density o f  wood, is suggested and 
justified for obtain ing  approxim ate estim ates o f  the 
fundam ental frequencies in  term s o f  p late  dim ensions 
only.

534.121.1 : 517.947.44 see Abstr. 657

534.121.1 =  3 720 
N atural frequencies o f thin rectangular crystal plates.

M a h l y, H . Helv. Phys. A cta , 18 {No. 4) 248-51 
(1945). In German.—^Form ulae have been given by 
Bechm ann, Ekstcin and others fo r calculating the 
natural frequencies o f  crystal plates. T he present 
paper is concerned only w ith length oscillations o f 
square plates o f  an iso trop ic  crystals. F o r  the m ore 
rap id  length oscillations, in  w hich expansion o r con
traction  occurs sim ultaneously in the two directions 
parallel to  the  edges, it is show n that B echm ann’s and 
Ekstein 's form ulae give values o f  the frequency w hich 
are  too  high. A better result has been obtained by 
representing the  boundary  conditions by m eans o f  a  
10-term polynom ial. T his enables a lower lim it fo r 
the  frequency to  be calculated and also a closer upper 
lim it. T he frequency errors for a  value o f  Poisson’s 
ra tio  o f  0-3 given by the new form ulae do  no t exceed
0-3% . E kstein’s approxim ation  gives an e rro r o f  a t 
least 1 • 4% and  B echm ann’s form ula 3 • 7%. a .  w .
534.121.1:621.396.611.21 =  3 721

Artificial crystal with a  zero tem perature coefficient 
o f resonance frequency a t room tem perature. B antle,
W . Helv. Phys. Acta, 18 {No. 4) 245-7 (1945). In 
German.— Experim ents have show n that a  K H 2P 0 4 
crystal in  w hich H 2 is replaced by D 2 (K D 2P 0 4) has 
a  null tem perature coefficient o f  frequency a t + 20°c.
A  square p late 8-65 x  8-65 x  0-775 m m  w ith edges 
parallel to the  a  axes and  vaporized gold electrodes 
was found to  have a m axim um  frequency o f  116 kc/s 
a t + 2 0 °c . T his tem perature can be lowered by use 
o f  a  series capacitor. W ith the above p late the 
tem perature lowering was 7°c with a  capacitance o f 
200p F  and  w ith 100pF . Since the  null tem 
perature  coefficient is for a  transverse oscillation, the 
crystal can be supported  a t the centre, the  supports 
serving also as leads to  the electrodes. a . w .
534.152 : 534.61 722

A method for obtaining small mechanical vibrations 
of known amplitude. Smith, D . H . Proc. Phys. Soc., 
Lond., 57, 534-42 {Nov., 1945).—T he theory o f  a 
m ethod for m easuring sm all am plitudes o f  vibration 
by m eans o f  thin-film  optical interference fringes, 
due originally to  Thom as and W arren [Abstr. 2112 
(1928)], is developed. Experim ents on  a  specially 
m ade m oving coil unit are described w hich confirm  the 

vol. xux.—a .— 1946. M a r c h. 79

theory. The possibility o f  using the m ethod for 
p roducing a  standard  source o f  sound is discussed.

534.22 723
Ultrasonic dispersion and absorption in hydrogen. 

Stew a r t, E. S., Ste w a r t, J. L ., a n d H ubbard, J. C. 
Phys. Rev., 68, 231 {Nov. 1 and 15, 1945).

534.223.2 724
Shock wave pressures in water produced by impact of 

small spheres. M c M illen, J. H . Phys. Rev., 68, 
198-209 {Nov. 1 and  15, 1945).— M icrosecond spark 
shadow gram s were m ade show ing shock waves in 
water. T he waves were produced by spheres 1 /g in 
to  1 /4 in. in d iam eter when they struck a  w ater surface 
w ith  velocities between 2 000 and  4 800 ft/sec. 
Pressures in  the  wave were calculated from  m easure
m ents o f  the absence-of-light band. T he pressure was 
found to  be greatest a t a  po in t directly ahead  o f  the  
sphere and  to  fall off to  norm al pressures n ear the  sur
face. The waves o f  large pressures were observed to 
travel faster than  a  sound  wave and to  have velocities 
in  accordance with the  m easured pressure. Because 
o f  the  varying streng th  over the  wave fron t, the waves 
have the  shape o f  a  semi-ellipse. W hen the  entrance 
velocity V  and  projection area  o f  the sphere were 
varied it was found th a t the pressure varied as V2' 17. 
I t  a lso increased linearly with the  projection  area  o f  
the  sphere. T he pressures were show n to be in  fair 
agreem ent w ith those calculated from  the com pression 
o f  the  w ater a t the sphere’s entrance; in the calculation 
an arb itrary  loss o f  w ater in the  sp lash  was assum ed.

534.24/.25 =  4  725
Reflection and refraction of acoustic waves a t the 

boundary o f two liquids a t  rest or in a  relative trans
ference motion. Esclangon, E. C.R. Acad. Sci., 
Paris, 215,45-8 {July  15,1942). In French.—A m athe
m atical study is m ade o f  the special characteristics a t 
the boundary o f  two liquids capable o f  a  relative 
transference m otion, as d istinct from  the case o f  a  rigid 
boundary undisturbed by the acoustic waves, e. r .  a.

534.321.9 726
Ultrasonic lenses and transmission plates. E rnst, 

P. J. J . Sci. Instrum., 22, 238-43 {Dec., 1945).— 
The au th o r claims th a t solid lenses give the  best 
results for u ltrasonic w ork; as alum inium  and glass 
have alm ost the  sam e acoustic resistivity as quartz , 
lenses in  these m aterials may be jo ined  directly to  the 
generating crystal. W hen there is a large difference 
in  acoustic resistivity between two m edia, the loss 
due to back-reflcction a t the d iscontinuity  m ay be 
reduced by transm ission plates, i.e. parallel-sided 
sheets o f  su itably chosen in term ediate resistivities. 
A  photograph  is included, show ing the focusing effect 
o f  a  p lastic  lens. n . c.
5 3 4 .3 9 :5 3 5 :5 4 1 .1 8  =  4 727

O ptical properties of a  colloidal solution o f tungsten 
trioxide traversed by ultrasonic waves. B o m m e l, H ., 
a n d N ikitine, S. Helv. Phys. A cta , 18 (No. 4) 
234-8 (1945). In French.

534.415 : 621.317.785.089.6 =  4 728
Stroboscopic method for checking and regulating 

electric supply m eters on consumers premises. M ail- 
lat, G. Rev. Gen. ¿ lect., 51, 237-42 {April, 1942). 
In French.— [Abstr. 565 B (1946)1.



534.442 535.14

534.442 729
Visible patterns of sound. P o t t e r ,  R . K . Science, 

102, 463-70 (Nov. 9, 1945).— T his paper describes an 
au tom atic converter o f  sound in to  visible patterns 
(the “ sound spectrograph”) for use m ainly as an 
a id  to  the deaf. The analysed sound is recorded on 
m agnetic tape and played repeatedly in to  a  filter, 
the  passband o f  which is scanned periodically across 
the whole frequency spectrum . T he ou tpu t operates 
a  stylus m oving over electro-sensitized paper. All 
three— tape, scan, paper—are ganged, so that a  three- 
dim ensional picture (frequency-tim e-intensity) is 
obtained. T im e is recorded along the horizontal, 
frequency along the vertical axis, am plitude inform a
tion  is given by various shades o f  grey. Resonances 
and beats between various harm onics arc observable. 
D ifferent speakers (male o r female) will produce for 
the sam e sentence the sam e basic pattern , so that it 
becom es possible, after training, to  recognize par
ticu lar words. A  developm ent o f  a  two-dim ensional 
sound-vision transla to r led to  poor results, as it 
im posed unusual stra in  on mem ory, th e  analogy 
being: Three-dim ensional pattern  corresponds to 
prin ted  words m oving slowly from  right to left on a 
tape, tw o-dim ensional pattern  corresponds to viewing 
a  single letter a t a  tim e, appearing  through a  narrow  
slit. Two large-scale experim ents were conducted: 
Firstly, train ing  pupils (norm al and deaf) to  read the 
patterns; quicker results were ob tained  th an  with 
lip-reading m ethods. Secondly, discrim ination  tests, 
to  find ou t the resolution necessary to  avoid am biguity 
w ith sim ilarly sounding syllables. a .  l .

534.6 730
M easurem ent o f supersonic absorption in w ater by 

the balance method with mechanical integration. H su, 
E . T. Y . / .  Acoust. Soc. Am er., 17, 127-31 (O ct.,
1945).— M easurem ents were m ade over a  range 
10-58 M c/s. The acoustic rad ia tion  pressure on a  
square p late various distances from  the source was 
m easured by weighing, and  by m oving the  p late 
laterally, the to ta l pressure ou t to  the  edges o f  the 
beam  could be obtained by in tegration . It is claim ed 
th a t th is removes inaccuracies o f  m easurem ent due to 
beam  divergency. D etector p late  and  walls o f  the 
tank  were coated w ith fine sand  to prevent regular 
reflection and standing waves. T he results a re  in  
good agreem ent w ith Fox and R ock [Abstr. 1886 
(1941)], the absorp tion  coeff. varying directly as 
(freq .)2 w ith no  sign o f  an absorption band. 
(2a/v2)av =  4 5 '4  x  10-17  which is 2$  x  the  Stokes 
theory value; this disagreem ent is discussed.

534.61 : 534.152 see Abstr. 722

534 .647 :550 .341:621 .317 .39  =  82 731
Short description of an electrical clinometer. 

J o u r a v le v ,  I. I. Izv. Uzbekistan Branch Acad. Sci., 
U SSR , 10, 35-8 (1940). In Russian.— The instrum ent 
consists o f  a  Z oellner horizontal pendulum  w ith 
electrical m eans for recording displacem ents. The 
pendulum  arm  carries two P t wires, whose ends dip 
in to  m ercury filled tubes. The wires form  two arm s 
o f  a  resistance bridge, w hich is unbalanced by a  
m ovem ent o f  the  pendulum . U sing a  pendulum  o f  
am plification facto r 300, an  overall sensitivity o f

80

1 : 48 880 is obtained, and it is claim ed that this 
could be increased 10 tim es with a  better galvanom eter. 
An im proved version is discussed, in  which H g con
tacts are elim inated by replacing the P t wires by Bi 
wires m oving in  and  ou t o f  a  m agnetic field. T his 
would have a sensitivity o f  1 : 500 000. a .  l .

534.773 : 612.85 732
Clinical phenomena in conductive m edia: The

individual earpiece. S c h ie r ,  M. B. A. J. Acoust. Soc. 
Am er., 16, 77-82 (July, 1945).—The design o f  plastic 
earpieces for insertion in to  the aud ito ry  m eatus is 
discussed w ith respect to the p roduction  o f  m echanical 
and  acoustical aids for deafness. r. j. l.

O P T IC S  . R A D IA T IO N  . SPEC TR A  535 

535 : 541.18 : 534.39 =  4 see Abstr. 727

535.11 733
Interaction with the absorber as the mechanism of 

radiation. W h e e le r ,  J. A ., a n d  F e y n m a n , R . P. 
Rev. M od. Phys., 17, 157—81 (April-July, 1945).— 
A ction a t a  distance is unable fully to account fo r the 
m echanism  o f  radiation . A  quantitative form ulation 
o f  the idea that the  absorber m ay be an  essential 
elem ent o f  the act o f  em ission is given here on the 
basis o f  the following postulates: (1) A n accelerated 
charge in  otherw ise charge-free space does no t rad ia te  
energy. (2) T he fields which act on  a given particle  
arise only from  o th er particles. (3) These fields are 
represented by 1/2 the retarded plus ‘/2 the advanced 
L ienard-W iechert solutions o f  M axwell’s equations. 
In  a system containing particles sufficient in  num ber 
ultim ately to  absorb  all radiation , the absorber reacts 
upon an  accelerated charge w ith a  field, the advanced 
p a rt o f  which, evaluated in  the neighbourhood o f  the 
source on the basis o f  these postulates, is found to  have 
the following properties: (1) It is independent o f  the 
properties o f  the absorbing medium . (2) I t  is com 
pletely determ ined by the m otion o f  the source. 
(3) It exerts on  the source a  force which is finite, is 
sim ultaneous with the m om ent o f  acceleration, and is 
ju s t sufficient in m agnitude and direction to  take away 
from  the source the energy which the act o f  rad ia tion  
im parts to  the surrounding particles. (4) It is equal 
in  m agnitude to V2 the retarded field m inus 1 /2 the 
advanced field o f  the accelerated charge itself, ju st the 
field postu lated  by D irac  as the source o f  the  force o f  
radiative reaction. (5) This field com pensates the 
1 /2-advanced field o f  the source and com bines w ith 
its  1 /^-retarded field to produce the full re tarded  d is
turbance which is required by experience. R ad ia tion  
is concluded to be a  phenom enon as m uch o f  statistical 
m echanics as o f  pure electrodynam ics. A com plete 
correspondence is established betw een action  a t a  
d istance and the usual form ulation  o f  field theory in  
th e  case o f  a com pletely absorbing system. In  such a  
system the phenom enon o f  pre-acceleration appears as 
the  sole evidence o f  the advanced effects o f  the  theory 
o f  action  a t a  distance. O ther advanced effects 
appear in the case o f  an  incom pletely absorbing 
system  and are also discussed.

535.14 : 530.145 see Abstr. 685
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535.23.08 : 535.33-15 : 621.317.794 734
Alternating-current bolometer for infra-red spectro

scopy. SCHLESMAN, C. H ., AND BROCKMAN, F. G . 
J . Opt. Soc. Am er., 35, 755-60 (Dec., 1945).—The 
bridge, am plifier-recorder, and  bridge pow er supply 
system s are described, and certain  im provem ents are 
pointed  out. T he useful sensitivity is lim ited now by 
fluctuations originating in  the pow er supply to  the 
bolom eter bridge. A  tem perature rise o f  11 x  10~ 6 
deg. c  in  the bolom eter arm  is detectable.

535.231 : 621.396.821 : 523.72 see Abstr. 666

535.233 : 535.642.2 see Abstr. 763

535.243 735 
E rra ta : Uses o f retardation plates in spectro

photometry. I I I .  M easurem ent of dichroic samples. 
B uc , G . L ., a n d  S t e a r n s ,  E. I. J. Opt. Soc. Amer., 
35, 724 (Nov., 1945).— [See A bstr. 2864 (1945)].

535.243 : 541.138 : 541.486 =  397 736 
The complexity o f iron chlorides. O le r u p ,  H . Univ.

Lund  (Thesis Phys. Inst.) 93 pp. (1944). In Swedish.— 
T he complexity o f  FcC13 and FeC l2 was determ ined 
from  spectrophotom etric  (H ilger quartz  spectrograph 
w ith Spekker photom eter) and electrom etric m easure
m ents (oxidation-reduction potential in  F e 3 +  and 
Fe2+  salt solutions). T he apparatus is described in 
detail, a  m ethod o f determ ining the zero poin t o f  the 

. Spekker is indicated and sources o f  erro r are discussed. 
T he calculation o f  equilibrium  constants o f  a  com 
posite  system from  absorp tion  m easurem ents is 
described. T he m olar extinction  fo r Fe(C104)3 and 
Fe(C104)3 +  HC1 in  the ultraviolet was determ ined. 
I t  is concluded th a t Fe(C104)3 is com pletely dissociated. 
T he com plexity o f  FeCl3 is determ ined photo- 
electrically, the com plexity o f  FcC12 is calculated from  
th e  electrom etric m easurem ents by the  a id  o f  the 
form ation  function o f  FeCl3. j. a . w .

535.243 : 545.828 737 
A method of eliminating calculations in routine

quantitative spectrographic analysis by means o f a  
curved galvanometer scale. H e n d e r s o n -H a m i lto n ,  
J. C., a n d  L o u r ie ,  A. J. Soc. Chem. Ind., Lond., 64, 
309-12 (Nov., 1945).—H itherto  it has been the  general 
practice to  use a  p lain  centim etre scale in  conjunction 
w ith a  reflecting galvanom eter to  obtain  m icrophoto
m eter readings. T he readings thus obtained are 
related to  the  relative in tensities o f  lines in  the 
spectrum  and hence to  concentrations o f  the con
stituen ts o f  the sam ple by som e form  o f  mechanical 
calcu la to r w hich generally involves the  draw ing o f  
a  density curve. These interm ediate steps can be 
avoided in  rou tine  w ork by the use o f  a  curved scale 
w hich accurately represents the density curve fo r all 
types o f  photographic p late exam ined.

535.247.4 738
Cosine response of photocells and the photometry of 

linear light sources. M o r t o n ,  C. A. Light and Ltg, 
38, 157-60 (Nov., 1945).— If  the  illum ination  on a 
horizontal plane due to  a  fluorescent lam p is being 
m easured a t various positions there are two possible 
e rrors, viz. ( 1) the so-called cosine erro r o f the  pho to 
cell, i f  the  la tter is horizontal and  a t  som e distance 
from  the p o in t below the  lam p, and  (2) th e  fact th a t

the  ra tio  o f  the illum ination  on the horizontal to  that 
o f  a  surface facing squarely the centre o f  the  lam p 
does no t exactly equal the cosine o f  the angle between 
these two positions, owing to  the length o f  the  source. 
T he au th o r gives a  sim ple m ethod fo r deciding at what 
distance from  the lam p to change over from  the 
horizontal to  the tilted position  so th a t the  erro r m ay 
be as small as possible. j. w .  t .  w .

535.247.4 : 537.531 739
The design of a  microdensitometer. B r e n t a n o ,  

J. C. M. Rev. Sci. Instrum ., 16,309-15 (Nov., 1945).—  
Exam ines design and  operational procedure fo r m icro
densitom eters from  the  view point o f  certain  types o f  
m easurem ents, e.g. m easurem ent o f  line distances on 
X -ray diffraction patterns and  evaluation o f  the 
intensity  d istribu tion  o f  X-ray reflections. The 
reasons fo r the dem ands o f  th is type o f  w ork exceeding 
those fo r optical spectra a re  discussed. T he various 
techniques are exam ined. F inally  a  full description is 
given o f  an  instrum ent designed to meet som e o f  the 
requirem ents discussed. a . h .

535.31 740 
The optical sine-condition. H o p k in s , H. H . Proc.

Phys. Soc., Lond., 58, 92-9 (Jan., 1946).—The sine- 
condition  is form ulated on  th e  basis o f  optical path  
differences, leading to  an  expression which is valid in  
the  presence o f  spherical aberration . It is show n to 
contain  results obtained previously by m eans o f a 
“ ray-intersection” analysis. T he “ next term s” are 
estim ated and serve as an  approxim ate m easure o f  the 
e rro r involved; or, alternatively, as an  indication o f  the 
size o f  field over which the sine-condition is a  valid 
m easure o f  off-axis aberration.

535.31 741 
H erschel’s condition. H o p k in s , H . H . Proc. Phys.

Soc., Lond., 58, 100-5 (Jan., 1946).—The change in 
spherical aberration  in troduced by a change in  object 
distance is discussed. Herschel’s condition is show n 
to  be valid for originally corrected conjugates. It 
follows as a  special case o f  the general form ulae 
derived.

535.317 : 771.351.4 742
Theoretical investigation on telephoto lenses. S m ith ,  

T. Proc. Phys. Soc., Lond., 57, 543-58 (Nov., 1945).—  
T he theory o f  th in  lenses is em ployed to  investigate 
possible form s o f  telephoto lenses consisting o f  
two widely separated th in  com ponents. F ro m  a  
consideration o f  the  shapes o f  the  un it surfaces it is 
show n th a t perm issible form s have a  lim ited  range 
on e ither side o f  those in  w hich bo th  com ponents are 
aplanatically  corrected; on  the one side the  lenses 
tend to  present their m ore convex aspects to  one 
another, on  the o ther side th e ir m ore concave aspects. 
On taking o ther conditions in to  account it is found 
th a t heavy figuring is  required  except in  tw o cases. 
In  one o f  these the com ponents a re  nearly aplanatically  
corrected, and in  the  o th e r they  are strongly concave 
tow ards one another. T he form er construction  has 
the  advantage in  offering less strongly curved surfaces. 
I t  is show n that a  design o f  th is class, consisting o f  two 
o rd inary  cem ented doublets each m ade from  the sam e 
k inds o f  glass, has stab le  characteristics. The fo r
m ulae used in the investigation are given.

81



535.317.6 535.338.42

535.317.6 743
Variational formulae in optics. S m ith , T. Proc. 

Phys. Soc., Loud., 57, 558-64 (Nov., 1945).—Form ulae 
fo r calculating the effect in  a  com plete optical in stru 
m ent o f  sm all changes in  the powers and  separations 
o f  its com ponent parts are collected together. The 
coefficients in  these form ulae need n o t be specially 
calculated, fo r they are already know n if  rays have 
been traced th rough  the  original system algebraically.

535.317.9 744 
On decentred aspheric plates. L in f o o t ,  E. H .

Proc. Phys. Soc., Loud., 58, 65-77 (Jan., 1946).—  
E rrors o f  centring m ay occur during  the aspheric 
grinding o f  the  plates and  also in  the lining up o f 
p late-m irror systems. It is first show n th a t i f  a  
grinding technique is used w hich builds up  the 
asphericity a t a  p roportionately  equal rate  all over the 
surface, the resu lt o f  a  large num ber o f  small centring 
errors a t different stages o f  the grinding is very nearly 
equivalent to  a  sim ple decentring o f the asphericity 
on  the surface, com bined w ith a  sm all am ount o f 
prim ary  astigm atism . Next, general form ulae are 
ob tained  for the effects on the Seidel errors o f  a  centred 
system  o f decentring and  tilting  its com ponents, and 
it  is show n th a t in  the case o f  a  plate-m irror system 
the  form ulae can  be used to  estim ate the practical 
tolerances for disturbances o f  this kind. Lastly, the 
general form ulae are applied to  discuss the lining up 
o f  a  tw o-sphere one-plate Schm idt-C assegrain cam era.

535.317.9 : 535.822.8 745 
Flat-fielded singlet aplanats. B u r c h ,  C. R . Proc.

Phys. Soc., Land., 57,567-76 (Nov., 1945).—T he design 
o f  flat-fielded aspheric ap lanatic  singlets is discussed 
by m eans o f  the “ plate d iagram ,”  and  two flat-fielded 
singlets o f  n — 1-525 are  designed. Flat-fielded 
m irro r pairs a re  discussed, and it is show n that a 
sufficient condition for Seidel field-flatness is that 
object and  im age should  lie on  planes tangent to  the 
m irro r surfaces. Some form ulae relating  to  reflecting 
m icroscope design are given.

535.324.2 : 532.72 see Abstr. 713

535.324.2 : 541.123.31 see Abstr. 856

535.33.072-15 746
A versatile infra-red spectrograph. O e tje n ,  R. A. 

J. Opt. Soc. Am er., 35, 743^1 (Dec., 1945).—The 
instrum ent has sufficient flexibility fo r a  wide variety 
o f  investigations. Any one o f 2 prism s and 2 gratings, 
m ounted  on a  table ro tated  by a large w orm  wheel, 
m ay readily be pu t in to  the  pa th  o f  th e  collim ated 
radiation . A  foreprism  spectrom eter is bu ilt in to  the 
instrum ent in  such a  way th a t it m ay be by-passed. 
The spectrograph case and  the  source housing are 
evacuable. M oving parts in  the evacuated cham ber 
are  controlled electrically from  a  sem i-portable unit 
outside the spectrograph. T he w idths o f  the slits are 
autom atically  varied so th a t the ou tpu t o f  the  radiation 
detector therm ocouple is approxim ately the sam e for 
all spectral regions i f  no  absorbing m aterial is in  the 
pa th . T he rad ia tion  detector is a  rapid-response 
evaporated  therm ocouple whose ou tpu t is amplified 
by a  vacuum  tube amplifier. A  pulsating therm o
couple ou tp u t voltage is obtained by in terrup ting  the 
rad ia tion  a t the entrance slit by a  ro tating  shutter.

Shutters o f  m etal, m ica, and N aC l are used to  
m inim ize theeffect o f  scattered radia tion . A  thyratron- 
operated calib ra tion  flasher is used to pu t reference 
lines on the photographically  recorded spectra. T he 
housing in w hich th e  N ernst glower is-m o u n ted  is 
equipped w ith windows so  th a t it m ay be divided in to  
com partm ents to  serve also as a  vapour cell. T h is 
un it carries a  m ounting designed to locate a  liqu id  cell 
precisely.

535.33-15 : 621.317.794 : 535.23.08 see Abstr. 734

535.337 : 538.615 747
Structure and Zeeman-cffect of doubly ionized 

thorium , Th III .  D e  B r u in ,  T. L ., a n d  K l in k e n -  
b e r g ,  P. F. A. Proc. Ned. A kad. W et., 43 (No. 5) 
582-90 (1940). In German.—T he Zeeman-effect o f  
T h III  has been investigated by an  interferom etric  
m ethod, using a  quartz  Lum m er p late  crossed w ith a  
quartz  spectrograph. F ifty  energy levels o f  doubly 
ionized T h  have been detected, and  a  classified list o f  
T h  III  lines is given. T he structure  o f  the  T h  III 
spectrum  is com pared w ith  th a t o f  R a  I, L a II  and 
C e l l l .  I t  is analogous to  C e l l l  but n o t to  R a l .  
T he lowest configurations in  the T h  III spectrum  are 
f d  and fs ,  whereas in the  R a  I spectrum  they are s2, 
sp  and sd. T he g-values fo r L a II, Ce III and T h III 
arc com pared. a .  j. m.

535.338.334 748
O n the shape o f collision-broadened lines. V a n  

V le c k ,  J. H ., a n d  W e is s k o p f ,  V. F . Rev. M od. Phys., 
17, 227-36 (April-July, 1945).— Strong and  weak 
collisions are  defined and discussed and  a  sim ple 
derivation is given o f  the Debye form ula fo r the 
polarization. The L orentz oscillator theory o f  line 
broadening is presented and  m odified to give agree
m ent w ith the D ebye theory . Some rem arks are  
m ade on the validity o f  the form ulae obtained, l .  s . g .

535.338.4 : 535.343.31 : 539.132 749 
E lectronic spectra of polyatomic molecules. V ibra-

. tions o f the 1B2u-state  o f benzene. I n g o l d ,  C. K ., 
a n d  I .e ek e , F. M. Nature, Loud., 157, 46-7 (Jan. 12,
1946).

535.338.4 =  3 750 
Band spectrum of tellurium dichloride as a  forbidden

system. S p in n le r ,  W . Helv. Phys. Acta, 18 (No. 4)
297-316 (1945). In  German.—T he ab so rp tion  spec
trum  in  the  visible o f  o rd inary  TeCl2 and  o f  T eC l2 
enriched w ith  C l37 has been investigated. The 
vibrational analysis has been carried out, and the 
follow ing frequencies have been determ ined fo r the 
sym m etrical and  deform ation  vibrations: to" 391, 
co's 314, x ’ui's 2 -5 , x 'soj's 0 -5 , cog 71, cog 58 cm - 1 . 
Iso tope sp litting  show s that the  TeCl2 m olecule is 
triangular, w ith the  angle a t T e 72°. O n the  basis o f 
th e  selection rules for tria tom ic sym m etrical m olecules, 
th e  spectrum  is th a t o f  a  forbidden electron transition . 
Frequencies o f  the antisym m etrical v ibrations are 
co" 360, o)as 290 cm - 1 . A. J. M.

535.338.42 751
The analysis o f the vibratlon-rotatlon band «03 fo r 

C n O ’6 and C 130 26. N ie l s e n ,  A . H ., a n d  Y a o ,  
Y. T. Phys. Rev., 68, 173-80 (Sept. 1 and  15, 1945).— 
[See A bstr. 66 (1946)].
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53 5 .3 4 1 :5 3 5 .4 3 :5 5 1 .4 6 3  752
O ptics o f distilled and natural water. H u l b u r t ,  

E. O. / .  Opt. Soc. Am er., 35, 698-705 (Nov., 1945).— 
M easurem ents were m ade o f  the  a ttenuation  and 
scattering  coefficients o f  (a) d istilled water, (b) w ater 
from  C hesapeake Bay and (c) w ater taken  2£ m iles 
from  the coast o f F lo rida  a t a  depth o f  70 fathom s. 
T he results were related  theoretically  w ith m easure
m ents o f  the reflection factor o f  the  surface o f  the. w ater 
in  these localities, as observed from  the air. j. w . t .  w .

535.343 753
The vibrational spectra o f  esters and ketones. 

T h o m p so n , H . W ., a n d  T o r k in g t o n ,  P. J. Chem. 
Soc., 640-5 (O ct., 1945).—T he vibrational spectra o f 
a  num ber o f  ketones and  esters were m easured between 
5 -2 0 p.. C orrelation o f  strong bands found in related 
series suggests assignm ents o f  som e o f  the  frequencies 
to  v ibrations o f  p articu lar parts o f  the nuclear fram e
w orks, w hich m ay be useful in  disentangling the 
spectra o f  com plex molecules contain ing these 
groupings. T he results are  also useful in  suggesting 
key bands for infra-red analysis o f  m ixtures o f  these 
com pounds, o r  fo r the detection o f  im purities.

535.343.2-15 : 549.211 754
Infra-red absorption spectrum of diamond. K r is h -  

n a n ,  R .  S .,  a n d  R a m a n a t h a n ,  K . G .; S u t h e r l a n d ,
G . B. B. M . Nature, Lond., 157, 45-6 (Jan. 12, 1946). 
—T he first letter claim s th a t the  results o f  Sutherland 
and W illis [Abstr. 1419 (1945)] are in  accord w ith 
R am an [Abstr. 1877, 2637 (1944)]. T he second letter 
contests this.

535.343.31 : 539.132 : 535.338.4 see Abstr. 749

535.343.4-31 755
New ultra-violet band-systems of SiS , SiSe and 

SiTe. V a g o ,  E. E ., a n d  B a r r o w ,  R . F . Nature, 
Lond., 157, 77 (Jan. 19, 1946).

535.37 756
The phosphorescence of various solids. R a n d a l l ,  

J. T ., a n d  W i lk in s ,  M . H . F . Proc. Roy. Soc. A , 184 , 
347-64 (Nov. 6, 1945).—The experim ental apparatus 
and  technique fo r m easuring the  decay law o f  phos
phorescence is described and the  results o f  som e 
m easurem ents a re  given. Pure uranyl salts decay 
exponentially  and  are not photoconductors. The 
luminescence o f  these salts is a  property  o f  excitation 
states in the  co-ordination group o f the  uranyl ion, 
and  the transitions are o f  the forbidden type. The 
phosphorescence o f five solids con tain ing  M n im purity  
is exam ined. C d silicate, Z n  m esodisilicate, Cd 
ch lorophosphate, Cd borate  and N H 4 uranyl phos
phate . The first four o f  these give alm ost exponential 
decay curves, independent o f  phosphorescence in 
tensity. T he photoconduction  o f  these solids is also 
p resent in  the pure sta te  and  apparently  is not 
associated w ith the luminescence process. In the case 
o f  Z n orthosilicates w ith M n im purity  (willemite) 
and  various Z n-B e silicates the decay is approxim ately 
exponential a t first but subsequently a  phosphorescent 
tail develops. T his is explained by in troducing the 
idea o f electron traps. L. s . g .

535.37 757 
Phosphorescence and electron traps. I. The study of

trap  distributions. R a n d a l l ,  J. T ., a n d  W ilk in s ,  
M . H . F . Proc. Roy. Soc. A , 1 8 4 , 366-89 (Nov. 6 , 
1945).—The connection between therm olum inescence, 
phosphorescence and electron traps in  solids is in 
vestigated. The glow-curves fo r a  Z nS-C u phosphor 
and a  SrS-Bi phosphor a re  determ ined and a  theory 
o f  the  glow-curve is given. Therm olum inescence and 
long-period phosphorescence arise  from  the release o f  
electrons from  m etastable levels o r traps. M ethods 
are developed fo r finding the depths o f  electron traps 
in  phosphors. The phosphor is excited a t low tem 
peratures un til all the  traps are filled; it is then warm ed 
a t a  steady ra te  and the  light em itted while w arm ing is 
m easured as a  function  o f  the tem perature. T he trap  
d istribu tion  in  im purity  phosphors (e.g. willem ite) is 
generally complex and extends over a  wide range. 
T he probability  o f  release o f  an  electron from  a  trap  
o f  dep th  £  a t a tem perature T  is se~ ElkT  where s is a  
constant, in the  neighbourhood o f  108± ! sec- 1  fo r 
alkaline earth  and Zn sulphides. l .  s. g .

535.37 758
Phosphorescence and electron traps. I I . The in te r

pretation of long-period phosphorescence. R a n d a l l ,  
J. T ., a n d  W ilk in s ,  M . H . F . Proc. Roy. Soc. A , 
1 8 4 , 390-407 (Nov. 6, 1945).— T he phosphorescence 
decay laws are  found theoretically fo r these trap  
d istributions: ( 1) single trap  depth, (2) uniform  
distribution o f  traps, (3) quasi-uniform  trap  d is
tribu tions, (4) exponential trap  distribution. A n 
experim ental m ethod is descrffxid fo r m easuring long- 
period phosphorescence decay curves and results are 
reported  relating to  C a  and  S r sulphides and  Zn 
sulphide phosphors. F o r  the latter an  exponential 
trap  d istribution  is found and  this yields a  sim ple 
inverse pow er law  fo r the theoretical decay curve. 
M easurem ents o f  decay, using an  electron m ultiplier, 
confirm  the theory. The work provides the  first 
satisfactory and thorough explanation o f  long period 
decays. M odification due to  re-trapping o f  electrons 
is discussed. I-  S- G'

535.37 759 
Short period phosphorescence and electron traps.

G a r u c k ,  G . F. J.. a n d  W ilk in s ,  M . H . F . Proc. 
R oy. Soc. A , 184 , 408-33 (Nov. 6, 1945).—The decay 
is m easured during the first few m illiseconds o f  the 
process. E xponential decay occurs when lum inescence 
is due to  an  optical transition  o f  the forbidden type. 
T his is  show n by a  study o f  the  ruby. T he effect o f  
tem perature on  exponential decay is studied. A  tem 
perature dependent decay is som etim es superim posed 
on an  exponential decay. T h is is studied  by experi
m ent in  the  case o f  Z nS-M n. H yperbolic decay, 
characteristic o f  Z nS-C u and  Z nS-A g is due prim arily 
to  the  tim e electrons spend in traps; thus the bi- 
m olecular theory  is largely rejected. The change o f  
shape o f  the  decay curve w ith tem perature  is explained.

l .  s. g .

535.393 760
Values o f the optical constants for beryllium, m ag

nesium and zinc. B o c k ,  R . O. Phys. Rev., 68, 210-13 
(Nov. 1 and  15, 1945).— Reflectivities o f  evaporated
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m etal films have been observed under varying con
d itions, allowing the com putation  o f  conductivities 
and  perm ittivity  by a previously described m ethod 
[Abstr. 2176 (1943)]. A  reflectom eter em ploying 
bo th  a photo-cell and a therm opile perm itted  m easure
m ents in  the visible and near infra-red regions. 
Curves are included show ing the values o f  the con
stan ts for Be, Mg, Z n  and Cu. C om parisons are m ade 
w ith o ther published results.

535.411 : 778.3 761
An apparatus for photographing interference pheno

mena. Saunders, J. B. J. Res. Nat. Bur. Stand., 
Wash., 35, 157-86 (Sept., 1945).—A n instrum ent is 
described for recording the changes produced in the 
o rder o f  interference fringes over long periods and for 
iecord ing  large changes in  the order o f interference. 
It can be m ade to  yield a  continuous record o f  the 
sim ultaneous changes in tem perature, tim e, index, 
stra in  and  density. F o r exam ple, to record the  
annealing o f  an  optical glass requires several weeks of 
continuous recording. T he total am ount o f  35- 
m illim eter film needed by the  instrum ent for such a  
record (covering, say 3 m onths) does no t necessarily 
exceed 10 ft. T o  record the expansion o f  a  m aterial 
that is being heated from  room  tem perature to 500°c, 
a t a  ra te  o f  3°c/m in, requires approx. 1 ft o f 35 mm 
film. T he fringes are photographed at th e ir natural 
size, and the fringe shifts can be determ ined from  the 
photographic  record w ithout the use o f  enlarging or 
projection equipm ent.

535.417 : 541.183 see Abstr. 871

535.417:620.179.6  762
The measurement of finely finished surfaces by 

optical interference. T imms, C. J. Set. lustrum., 22,
245-6 (Dec., 1945).— [Abstr. 481 B (1946)].

535.42 : 551.593.9 see Abstr. 920

535.43 : 551.463 : 535.341 see Abstr. 752

535.642.2 : 535.233 763
Colours o f to ta l radiators expressed on the C .I.E . 

trichrom atic system for the tem perature range 0-1-660 
mireds (C i — 14 384-8). H arding, H. G. W. 
Proc. Phys. Soc., Lond., 58, 1-21 (Jan., 1946).— 
Six-figure tables o f  the trichrom atic  coefficients o f  the 
colours o f  P lanckian (total o r  black-body) radia tors 
expressed o n  the C .I.E . trichrom atic  system  (1931) 
are given fo r the tem perature range 0-1-660 m ireds 
[micro reciprocal deg., see A bstr. 1866 (1933)]. The 
colours refer to energy d istributions calculated from  
P lanck’s form ula w ith a  value 14 384-8 m icron degrees 
for the constant C2. A dditional tables give the 
differences in  the coefficients o f  the colours from  the 
tabulated  values for a change in  the value o f  C2 from  
14 384-8 to  14 320 and from  14 384-8 to  14 350. 
These additional tables can be used to calculate the 
colours i f  o ther values o f  C2 are used in  P lanck’s 
form ula. [See Abstr. 2567 (1944), 1974 (1934)].
535.65 =  4 764

Ideal colorim etric filters. Possibility o f realization 
and use for study or ordinary filters. Blottiau, F. 
Rev. Opt. (Theor. Instrum.), 22, 85-100 (April-June, 
1943). In  French.— D iscusses what m ay be considered

as the curve o f  spectral transm ission for the ideal filter. 
A  set-up (on the lines o f  a  m onochrom ator) is 
described suitable fo r producing light equivalent to 
th a t from  an ideal filter and  details are given o f  
apparatus, using a L um m er-B rodhun cube, fo r com 
paring  ordinary  filters with the  ideal filter. a .  h .

535.66 : 666.24 : 656.25 765
Specification o f railroad signal colours and glasses. 

G ibson, K. S., H aupt, G. W., a n d K eegan, H. J. 
J. Opt. Soc. Am er., 35, 772-95 (Dec., 1945).—A  con
tinua tion  o f  A bstr. 2922 (1939) describing the co
operative w ork leading to  the form ulation  o f  the 
A ssociation o f  Am erican R ailroads Signal Section, 
specifications for signal colours and glasses. T he 
previous paper defined the lum inous transm ission 
scale used by the signal engineers and glass m anu
facturers. T he present paper describes the glasses 
selected by these engineers to  define the lim its o f  
acceptable chrom aticities afforded by these glasses 
when com bined w ith kerosene o r electric illum inant. 
The spectral transm issions o f  the glasses are given, 
together w ith the lum inous transm issions and 
chrom aticities fo r the specified illum inants. T he 
photom etric  and colorim etric parts o f the A A R  Signal 
Section three-part specifications are illustrated, and 
the reasons given for the choice o f  tolerances both on 
the acceptable signal colours and on the  glasses 
certified by the  N ational B ureau o f  S tandards as 
duplicates o f  the  standard  lim it glasses. Various 
o ther d a ta  o f  interest are given, including the expres
sion o f  the perm issible chrom aticities o f  signal colours 
in a  uniform -chrom aticity-scale co-ordinate system.

535.733.5 766
A modified Helmholtz line-clement in brightness- 

colour space. Stiles, W. S. Proc. Phys. Soc., Lond., 
58, 41-65 (Jan., 1946).—The Helmholtz expression 
for the relation between the trichromatic co-ordinates 
x ,y ,  z  and x  +  Sx, y  +  <5v, z  +  <5z, of two juxta
posed light patches which can just be discriminated 
by the eye is

T o explain the  observed varia tion  o f  the  hue lim en 
th rough  the spectrum  it dem ands double-peak funda
m ental response curves which are a t variance w ith 
o th er evidence. It a lso leads to a  step-by-step visibility 
curve o f  w rong shape. T he difficulties are rem oved by 
in troducing  different constant factors in  the  three 
term s. Such a  m odification is indicated independently 
by recent m easurem ents o f  the lim inal brightness 
increm ent, from  which appropria te  values o f  the 
factors have been derived. T he factor in each term  
is sim ply related to  the lim iting Fechner fraction o f 
the  corresponding trichrom atic  m echanism , i.e. the 
Fechner fraction A B /B  which w ould be observed at 
sufficiently high brightnesses B  if  visual discrim ination 
depended on that m echanism  only. The modified 
expression for 6s2 is applied to  the calculation o f  hue 
lim ens, the  step-by-step visibility curve, the Fechner 
fraction  curves, and the general colour lim en a t 
different po in ts o f  the  colour triangle. C ertain m ain 
features o f  the experim ental results are correctly 
reproduced, but som e discrepancies w ith m easure
m ents o f  general colour lim ens m ay indicate that the
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m odified elem ent ignores som e factor which is 
operative in  their experiments.

5 3 5 .8 :6 8 1 .4  =  4 767
Suggestions for the surfacing of aspherical glasses. 

D e v e ,  C. Rev. Opt. (Theor. lustrum.), 22, 129-50 
(Julv-Sept., 1943). In French.—A  survey article  w hich 
discusses the m ethods available for producing surfaces 
o f  various types, including aspherical, bo th  the theory 
an d  the  practice o f  th e  various m ethods being 
exam ined. D etails o f  the use o f  the m etal W idia 
(an alloy o f  W , C  an d  Co) for optical work are given. 
D etails are also given o f  an  epicycloidal mechanism  
suitable for certain  types o f surface. a . h .

535.81 768
Effect of ultraviolet light on glass containing silver. 

B a d g e r ,  A . E .,  a n d  H u m m el, F . A . Phys. Rev., 68 , 
231 (Nov. 1 and  15, 1945).

535.822.8 : 535.317.9 see Ahstr. 745

535.822.98 769
A  new  p ock et prism atic microscope. O 'B r ie n , D .  J. 

N ew Engl. J. M ed., 232, 475 (April 26, 1945).—T h is  
w e ig h s  1 lb  6 o z  an d  m ea su res  4-5  x  2 -5  x  5-25 in .  
B y b en d in g  th e  lig h t th ro u g h  fo u r  r ig h t-a n g le  p r ism s, 
th e  a c tio n  o f  a  large  m ic r o sc o p e  is  m a d e  p o ss ib le . 
A  fo c a l le n g th  o f  175 m m  a llo w s  th e  u se  o f  reg u la r  
o b jec tiv e s  a n d  e y ep ie c e s . c .  j. g .

H EA T . TH E R M O D Y N A M IC S 536
536.244 : 677.1 770

The therm al conductivity of textiles. B a x t e r ,  S. 
Proc. Phys. Soc., Lond., 58, 105-18 (Jan., 1946).— 
A review is given o f  m easurem ents o f  the therm al 
conductivity  o f  natu ral clo th ing  fibres and o f  form ulae 
th a t have been proposed for the overall therm al con
ductivity o f  fibre-air m ixtures in term s o f  their density 
and  fibre conductivity. M easurem ents o f  the con
ductivity  o f  wool felts ranging in  density  from  0-01 to 
1 -Ogm /cm 3 and o f  solid keratin  (horn) were m ade, 
and it is suggested th a t wool fibres and horn  have 
identical conductivities o f 4-62  x  10_ 4 c.g.s. units 
a t 0-7%  regain and 5-32 x  10- 4 c.g.s. units a t 
10-7% regain. T he da ta  given for wool felts and horn 
are  used to ob tain  an  em pirical relation between 
conductivity and  bulk density. R esults obtained with 
co tton  fabrics indicate th a t published values o f  the 
therm al conductivity o f  cotton  fibres are too high.

536.413 : 548.73 see Ahstr. 903

536.422.1 =  3 771 
Speed of evaporation of ice. M ie s c h e r ,  E., a n d

T s c h u d in ,  K . Helv. Phys. Acta, 18 (No. 6) 456-7 
(1945). In German.

536.423.1 772 
Vapor pressures and boiling points of some paraffin,

alkylcyclopentanc, alkylcyclohexane, and alkylbenzene 
hydrocarbons. W il l in g h a m , C. B., T a y l o r ,  W. J., 
P i g n o c c o ,  J. M ., a n d  R o ss in i , F. D . J. Res. Nat. 
Bur. Stand., Wash., 35, 219-44 (Sept., 1945).

536.424.1 : 537.226.8 : 548.73 =  3 111 
A transform ation of higher order in trihydrogen

periodate crystals. B a e r i s c h i ,  P. Helv. Phys. Acta,

18 (No. 4) 267-96 (1945). In German.—T he tr i
hydrogen periodates Ag2H3106 and  (N H 4)2H 3IOg 
were investigated dielectrically on  the  assum ption  o f  
their structural sim ilarity w ith K H 2P 0 4. Anom alies 
appeared, viz. th a t bo th  salts undergo a  tran s
form ation w ithin a  definite tem perature interval 
[(NH4)2H 3106: 246-255°k, Ag2H 3IO fi : 210-240°k], 
w hich changes a  strongly polarizable high tem perature 
form  to a  low tem perature m odification w ith sm aller 
perm ittivity. The course o f  th is transform ation was 
followed accurately w ith (N H 4)2H 3I 0 6 single crystals 
whose growth is now  described. In the critical tem 
perature  region large anom alies o f  specific heat occur 
which have been m easured. An X-ray exam ination 
o f  (N H 4)2H 31 0 6 gave neither a  structural change nor 
an  anom alous lattice extension in the transition  zone. 
The transform ations arc therefore a ttribu ted  to  
hydrogen bonding. T he sim ilar dielectric behaviour 
o f  (N H 4)2H 3I 0 6 and  HC1 indicates a  close relation
ship  with ro tation  changes in  dipole m olecule crystals.

H. H. HO.

536.424.1 : 548.0 =  3 see Abstr. 882

5 3 6 .4 6 :5 4 1 .1 1 :6 6 2 .6 1  774
The present era in combustion. T o w n e n d ,  D . T. A. 

Chem. and Ind. (No. 44) 346-51 (Nov. 10, 1945).— 
[Abstr. 695 B (1946)].

536.468:621.315.616 =  3 775
The determination of the flash-point o f organic in 

sulating m aterials. Z ü r c h e r ,  M. Schweiz. Arch, 
angew. Wiss. Tech., 11, 94-6 (M arch, 1945). See also 
Bull. Ass. Suisse ¿ le d . ,  36, 28-33 (Jan. 24, 1945). In 
German.— The flash-point o r  decom position tem
perature is defined as th a t tem perature a t which the 
pulverized m aterial begins to  evolve inflam mable 
gases. T he substance under test is confined in a 
cylindrical cavity bored in to  a  Cu block which is 
heated to  a  prearranged tem perature before inserting 
the m aterial. A  nozzle is fixed a t the entrance to the 
cavity and the inflam mability o f  the gases evolved is 
tested by m eans o f  a  small flame 3-5 mm wide. The 
block tem perature is m easured with an H g therm o
m eter inserted in to  a  slot drilled in to  the  block.

536.48 776
P lanck’s constant and low tem perature transfer.

L o n d o n , F. Rev. M od. Phys., 17, 310-20 (April-July, 
1945).—A contribution  to  the quantum  theory o f 
superconductivity. The analogy between the  surface 
flow o f  liquid He II  and the electric surface currents 
in a  superconductor [Nature, Lond., 150, 604 (1942)] 
is exam ined in  detail. It is given in  the form  o f  an 
inequality  in  w hich a  quantity  o f  the o rder o f  P lanck’s 
constant appears as a  k ind o f  lim iting transfer velocity 
and expresses a  connection between the  critical ra te  o f  
transfer and the  num ber o f  superconducting particles. 
It is show n th a t th is inequality  has a  close relationship  
to  the com m utation  rules o f  quan tum  hydrodynam ics.

L. S. G.

536.531.087.6 777
An autom atic recorder for resistance thermometry. 

S t u l l ' ,  D . R . Rev. Sei. Instrum., 16, 318-21 (Nov., 
1945).— A com pletely au tom atic  recording W heat
stone bridge is designed especially fo r use in resistance
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therm om etry. I t  is built in to  a  standard  comm ercial 
recorder, contains decade coils operated  by a G eneva 
gear m echanism , and  increases the  original range o f 
the m achine 100-fold. A  continuous record o f 
resistance v. tim e is m ade covering a  range o f  0-100 Q  
th a t m ay be easily read to  0-001 Q  ±  0 001 £2 . 
U sed in connection with a  standard  25 Q  P t resistance 
therm om eter a  tem perature range o f  —190° to  550°c 
can  be covered w ith a  precision o f  0 -01°c ±  0 -01°.

536 .58 :621 .316 .74 :621 .318 .5  778
An improved thermal control circuit. Ives, R. -L. 

Rev. Sci. Instrum ., 16, 294-6 {Oct., 1945).—C on
ventional therm al contro l circuits, in  w hich the heater 
curren t passes through th e  therm osta t contacts directly, 
o r  in w hich a  sim ple relay is controlled by the therm o
sta t contacts, com m only suffer from  contact troubles, 
and produce large am ounts o f  rad io  interference, which 
is difficult to  suppress. M odification o f  a  standard  
latching relay by the addition  o f  a  contact assembly 
actuated  by the latching arm ature, and  connecting it 
in  a  circuit so arranged th a t current flows only when 
the  therm ostat changes from  one position to  the  other, 
led  to a satisfactory solution to  the problem .

536.58 : 629.135 779
Automatic tem perature control for aircraft. G u n d ,  

R . A. Trans. Am er. Inst. Elect. Engrs, 64, 730-4 
{Oct., 1945).— [Abstr. 693 B (1946)].

536.581 780 
Analysis of operation o f a  therm ostat with contact

therm o-regulator. J e lo n e k ,  Z. Proc. Camb. Phil. 
Soc., 42, 62-72 {Jan., 1946).—The therm ostat con
sidered is sim ilar in  principle to  th a t o f  T urner 
[Abstr. 284 (1937)]. A  theoretical analysis is m ade 
o f  the  case where the  heater curren t s ta rts  and stops 
suddenly in  the  fo rm -o f rectangular pulses, and the 
m ethod m akes use o f  the analogy w ith electrical 
phenom ena in  lines with uniform ly distributed 
capacity  an d  resistance. The period o f  regulation is 
calculated, and also th e  dependence o f  th e  “ in ternal” 
tem perature upon the am bient tem perature. The 
effect o f  “ backlash”  o f  the therm o-regulator on  these 
quantities is found an d  the  results a re  presented in  
graphical form . Some rem arks are  m ade on  the 
application o f  the results ob tained  to  practical 
therm ostats. L. s. g .

536.582 781 
A m etal thcrm oregulator. S t o k e s ,  R. H . N .Z . J.

Sci. Tech. B, 27, 75-6 {July, 1945).—Because o f  the 
low  therm al conductivity o f  glass there is a  con
siderable response-lag in  toluene-H g regulators using 
a  glass container. This instrum ent uses a  12 ft 
length  o f  C u tubing 5/ ,6 in. ext. d ia. and  i /32 in. wall, 
w ound in  a  helix 3J/2 in. dia. and 12 in. high. The 
lower end is closed by soldering and the upper end 
attached to  a  bent glass tube which contains the H g - 
toluene junction . In  use the regulator is imm ersed so 
as ju st to  cover the horizontal glass tubes; thus only 
th e  very sm all H g volum e in the  capillaries above this 
level is exposed to  the uncontrollable variations o f  
room  tem perature. Such regulators function well a t 
25°c controlling the tem perature to  ± 0-002° o r less.

c .  J. G.

536.631 : 539.215 782 
The exact measurement o f the specific heat o f m etals

a t high tem peratures. XXXI. The mean specific heat 
o f cobalt in connection with the granular size o f its 
crystalline structure. J a e g e r ,  F. M ., a n d  Z u i t h o f f ,  
A. J. Proc. Ned. A kad. Wet., 43 {No. 7) 815-19
(1940).—Electrolytically-deposited fine-grained Co 
was found  to  have a  m ean heat capacity 0 -6- 2% 
lower th an  a  purer, coarse-grained sam ple. A fter 
heating  to  1 181 °c  th e  grains o f  the fine-grained sam ple 
had  becom e m uch coarser, and  the difference in heat 
capacities over m ost o f  the  range 600°-l 300°c was 
no t apparen t, though  still perceptible in  the  neigh
bourhood  o f  the transition  a t 1 125°c. a . j. c .  w .

536.632 : 532.122 see Abstr. 701

536.7 : 532.5 see Abstr. 703

536.8 : 621.56/.57 783 
On a novel form of refrigerator. H ayes, W . D .

J. Appl. Phys., 16, 642-3 {Oct., 1945).— [Abstr. 
2245 B (1945)].

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 : 530.145 see Abstr. 686

537.122 : 530.145 =  4 see Abstr. 687

537.122 : 538.691 : 538.3 784 
Radiating electron in a  m agnetic field. E l ie z e r ,

C. J. Proc. Camb. Phil. Soc., 42, 40-4  {Jan., 1946).— 
The equations o f  m otion, in  D irac’s classical theory 
o f  rad ia ting  electrons [Abstr. 3660 (1938)], are  solved 
in  the case o f  an  electron m oving in  a  uniform  m ag
netic  field. W hen rad ia tion  dam ping is taken in to  
account, and the  m otion  is restricted to  lie in  a  plane, 
th e  physical m otion  is such th a t the  electron spirals 
inw ards w ith steadily decreasing velocity, ultim ately 
com ing to rest; the non-physical m otion  is such th a t 
th e  electron spirals outw ards w ith steadily increasing 
velocity and ultim ately escapes to  infinity. T he non- 
relativistic equations are solved exactly and a  com plete 
solution is obtained. T he relativistic equations are 
solved approxim ately as a  series in  ascending powers 
o f  the  field strength. In  the physical m otion  the 
velocity begins to decrease and  after som e tim e the  
m otion  is correctly given by the non-relativistic 
solu tion . [For related w ork see A bstr. 239 (1944)].

L. s . G.

537.123 ' 785
Production and annihilation of negative protons.

M c C o n n e l l ,  J. Proc. R oy. Irish Acad., 50, 189-221 
{July, 1945).—T he existence o f  the  negative p ro ton  is 
necessary from  the theoretical po in t o f  view; the fact 
th a t i t  has no t been observed is no t surprising  fo r it 
is show n th a t the ra te  o f  production  is very sm all. A 
study is m ade o f  the production  o f  nucleon pairs by 
the  collision o f  charged pseudo-scalar cosm ic ray 
m esons w ith nuclear particles in  the atm osphere. The 
p a ir  production  is no t a  large effect since the  H e itle r- 
Peng theory o f  rad ia tion  dam ping, w hich it is neces
sary to  use, in troduces a  num ber o f  selection rules, 
and  it is found th a t pa ir p roduction  is a  “ forb idden” 
process. A  calculation is m ade, by the approxim ate
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m ethod o f  W cizsackcr and  W illiam s, o f  the  p roba
bility o f  pa ir p roduction  o f  nucleons by two oppositely 
charged m esons. T he process docs no t take place i f  
th e  energy o f  the incom ing m eson is less than  
4 x  10s eV. T he cross-section s ta rts  from  zero, 
reaches a  m axim um  value o f  7 X 10—29 cm2 fo r a 
m eson o f  energy about 8 x  109 eV and falls off slowly 
to  zero. A nti-nucleons, on  being produced, are no t 
im m ediately annihilated. T he probability  th a t a  high 
energy pro ton  will be annihilated  in to  m esons on 
passing through lead is less than  20%. T he negative 
p roton, on  being brought to  rest, is annihilated  with 
em ission o f  light quanta , its m ean lifetim e being 
about 10~4 secs. l .  s . g .

537.123 786 
On the scattering o f slow mesons. S in h a ,  M . S.

Phys. Rev., 68, 153-8 (Sept. 1 and  15, 1945).—P h o to 
graphs o f  m esons o f  to ta l energy lying between
1-55 x  108 and 2-55 x  108 eV have been obtained 
by a special arrangem ent o f  counters controlling the 
expansion o f  the cloud cham ber. T he scattering o f 
these particles, bo th  m ultip le and  single, has been 
s tudied  in  tw o thicknesses o f  lead (2 cm and  4 cm). 
I t  is found th a t though  the  t law o f  W illiam s holds 
good for the  average angle o f  scattering, its absolute 
value is only ab o u t 50% o f  the theoretical value 
expected from  W illiam s’ form ula. T he G aussian 
d istribu tion  o f  the  num ber o f  particles w ith  angle o f  
scattering  is found to  be approxim ately true. A  cross- 

• section  fo r the  non-C oulom bian nuclear scattering has 
been calculated to  be 1-84 x  10~2fi per nucleon for 
m esons o f  m ean to ta l energy 2 x  108 eV. T his agrees 
w ith th a t calculated by B habha and  W einberg and  M a 
fo r transversely polarized m esons o f  th is energy, but 
is abou t 25 x  the  value found experim entally by Shutt 
an d  Code. T he to o  low  value o f  Shutt and  others 
m ay be a ttribu ted  to  the  presence o f  h igh energy 
m esons (for which the nuclear scattering cross-section 
is very sm all) in  large num bers so as to m ask the 
effect o f  low energy m esons. O ne case o f  a  high 
energy pro ton  being singly scattered has also been 
obtained.

537.123 787 
On the decay process o f positive and negative mesons.

C o n v e r s i ,  M ., P a n c in i ,  E ., a n d  P ic c io n i ,  O . Phys. 
Rev., 68, 232 (Nov. 1 and  15, 1945).

537.226.8 788
Theory o f dielectric breakdown in amorphous solids. 

F r o h l i c h ,  H . Rep. Brit. Elect. A llied  Jndustr. Res. 
Ass., Ref. L /T 153, 7 pp. (1945).—It is show n th a t a 
tem perature T '  exists above which the previous theory 
o f  dielectric breakdow n becomes invalid . T '  is 
characterized by th e  fact that above it collisions 
betw een electrons a re  o f  im portance in con trast to  
tem peratures T  below it. W hile for T  < T '  the 
breakdow n field F  increases w ith tem perature, it is 
show n th a t fo r T  >  T '  i t  decreases according to  a 
sim ple form ula (log F  =  a +  b/T, with a, b constant). 
Satisfactory agreem ent w ith som e experim ents was 
found and further experiments are suggested. T his 
theory  o f  breakdow n includes a  theory o f  the  con
ductivity o f  sem i-conductors in  strong fields.

537.226.8:533.275 : 621.315.612 789
Influence of humidity on dielectric properties o f high- 

frequency ceramics. H a u s n e r ,  H. H . J. Amer. Ceram. 
Soc., 27, 175-81 (June, 1944).— [Abstr. 539 B (1946)].

537.226.8 : 541.66/.67 790
Dielectric and therm al properties of long-chain sub

stances. F r o h l i c h ,  H . Rep. Brit. Elect. A llied  Iti- 
dustr. Res. Ass., R ef. L /T l  56,7 pp. (1945).— [See A bstr. 
788, 286 B (1946)]. M ainly theoretical. A  crystal 
o f  6 long-chain molecules contain ing a d ipo lar group, 
when subject to  increasing tem perature, undergoes 
an order-disorder transition, term ed a  phase transi
tion  o f  the  second kind, o r  A-transition. A s a  result 
o f  detailed study it is concluded th a t (1) a  A-transition 
in  long-chain substances exists w hich is connected 
w ith an  increase o f  perm ittivity  w ith tem perature 
below the transition  po in t, and a  decrease above it;
(2) above the transition  po in t long chains should  be 
no longer plane zig-zags but should  be tw isted around 
th e ir axes. F u rth e r experim ents are suggested to test 
these conclusions. A. m. t .

537.226.8 : 548.73 : 536.424.1 =  3 see Abstr. 773 

537.227 : 548.7 : 530.145 see Abstr. 688

537.228.1 : 548.0 =  3 see Abstr. 883

537.29 : 621.385 : 537.533 see Abstr. 795

537.311.33 =  3 791
Electrical conductivity o f silicon carbide. B r a u n ,

A., a n d  B u s c h ,  G. Helv. Phys. Acta, 18 (No. 4) 
251-2 (1945). In German.

537.363 : 541.18 see Abstr. 868

537.365 _ 19 2
Supersonic vibration potentials and centrifugation 

potentials. R u t g e r s ,  A. J. Nature, Land., 157, 74-6 
(Jan. 19, 1946).— Experim ents to  test the  prediction 
o f  Debye [Abstr. 1626 (1933)1, Rutgers [Physica, 5, 
46 (1938)] and  H erm ans [Abstr. 4751 (1938)] th a t a 
potential difference will be established in  an  assym- 
m etric colloidal electrolyte by supersonic vibrations, 
o r by centrifugation. C olloidal A gl was used. T he 
theoretical potential gradient value was observed in 
the case o f  centrifugation a t 3 000 revs/m in bu t the 
observed vibration potential was 1/ 100th  o f  th e  theo
retical (wavelength =  5 m m  in  w ater, acoustical 
pressure, 5 dynes/cm2).

, 537.531 793
Absolute intensity o f Cu K a  radiation from a  thick 

target. B r a x t o n ,  W . L., B a e z ,  A. V., a n d  K ir k 
p a t r ic k ,  P . Amer. Phys. Soc. (Proc., July, 1945). 
Abstr. in Phys. Rev., 68, 106 (Aug. 1 and  15, 1945).— 
C u  Ka. rad ia tion  em erging a t a  grazing angle o f  10° 
from  a  th ick  target was isolated by R oss filters o f  
Co an d  N i and  received i n a  large air-fil led io n  cham ber 
standardized fo r absolute energy m easurem ents. 
A fter allowing fo r continuous rad ia tion , fo r absorp
tion  in  the  target, the tube and  cham ber w indows, the  
intervening a ir  and  th e  filters, i t  is concluded th a t the 
K a  energy produced in  the  target by electron bom 
bardm ent a t 15-5 ekV is 2 x  10-1 2  erg/electron. 
The efficiency o f  th e  p roduction  o f  C u K a  rad ia tion  in  
th ick  targets a t th is bom bardm ent energy is ab o u t
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0 • 01 %. Slightly < 1 /2 the produced radiation  emerges 
from  the target face. C orresponding figures fo r o ther 
tube voltages are obtained from  relative in tensity  
m easurem ents. The observed in tensities were approx. 
predicted on the basis o f  earlier m easurem ents o f  the 
intensity  o f  K a  rad ia tion  from  thin targets o f  N i.

537.531 : 535.247.4 see Abstr. 739

537.531 : 574 see Abstr. 921

537.531 : 615 849 see Abstr. 930

537.531 : 616-073.75 see Abstr. 932

537.531 : 621.386 : 615.849 see Abstr. 931

537.531.08 : 615.84 see Abstr. 928

537.531.9:77.019.2 794
The photographic action of X-rays. P e l c ,  S. R. 

Proc. Phys. Soc., Lond., 57, 523-34 (Nov., 1945).— 
Theoretical considerations are given, based on the 
abso rp tion  process in photographic em ulsions, and 
found to be in  good agreem ent w ith experimental
results. An equation  giving the varia tion  o f  the
photographic  action  with wavelength is deduced. 
C onsideration is given to the num ber o f  grains m ade 
developable per absorbed photon ; the conclusion is 
reached that the energy required to  m ake one grain 
developable is, for a  given em ulsion, constan t for 
effective wavelength from 47 x  395 x .u .

5 3 7 .5 3 3 :5 3 7 .2 9 :6 2 1 .3 8 5  795
Potential topography in electronics. R e im a n n , A . L. 

Anst. J. Sci., 7, 44-7 (Oct., 1944).— The diverse 
phenom ena in  w hich electrons m ove from  place to  
place lend themselves to  theoretical treatm ents which 
have one essential characteristic in  com m on: a  con
sideration  o f  the  “ hills,” “ valleys,”  etc., o f  potential 
over and th rough  which the  electrons have to  pass, 
and the way in which th is “ potential topography” 
determ ines their m otion. T his treatm ent is outlined 
for therm ionic emission, the diode valve, rectification 
a t the  contact between a m etal and  a  sem i-conductor, 
a triode valve, and the c .r.t. c . j .  g .

537.533.72 =  4 796 
Electron optics. G r iv e t ,  P. Rev. Gen. £ lect., 5 1 ,

473-84 (Nov., 1942): 54, 45-54 (Feb., 1945). In 
French.—The principles o f  electron optics are 
reviewed. In the first paper the form ation o f  images 
by electrostatic lenses is dealt w ith, the m ethods being 
those usually adopted  in optics. Exam ples o f  thick 
and th in  electrostatic lenses are  considered. In the 
second paper, m agnetic lenses are dealt with in a  
sim ilar m anner, the form ulae governing the calcula
tio n  o f  the constants o f  such lenses being deduced. 
Experim ental m ethods for determ ining the d istribu
tio n  o f  potential and the m agnetic field in  the two 
types o f  lens are described. a . j. m.

537.533.72 797 
Electron beams in strong magnetic fields. P ie r c e ,

J. R . Phys. Rev., 68, 629-30 (Nov. 1 and  15, 1945).—  
Modifies the conclusions o f  Brillouin [Abstr. 1857 
(1945)] and works ou t a  particu lar case.

537.533.72 798 
The class o f electron lenses which satisfy Newton’s

image relation. H u t t e r ,  R. G . E . J. Appl. Phys., 
1 6 , 670-8 (Nov., 1945).— N ew ton’s image relations are 
satisfied for all electron lenses i f  object and image are  
located outside the region o f  the electrom agnetic fields. 
It is show n that a  special class o f  electron lenses exists 
fo r which these relations hold for any object and 
im age position. T he results are com pared w ith those 
obtained by G laser [Ann. Phys., Lpz., 40, 367 (1941)].

537.533.72 799 
Rigorous treatm ent of the electrostatic immersion

lens whose axial potential distribution is given by 
cp(z) =  cp0eKarclan". H u t t e r ,  R . G . E . J. Appl. 
Phys., 1 6 , 678-99 (Nov., 1945).—Investigations have 
show n th a t the electrostatic im m ersion lens, given by 
the above axial potential d istribu tion , is the sim plest 
electrostatic lens fo r which N ew ton’s image equations 
are satisfied throughout the field. T he general solution 
o f  the paraxial ray differential equation  is derived. 
Based on th is solution and the fact that N ew ton’s 
image equations are satisfied, exact expressions are 
derived for the focal lengths, the  location o f  the fo u r 
cardinal points, m agnification, the object-im age 
relation, and the spherical and  chrom atic aberra tion  
for any object position. T he optim um  positions o f  an  
object are determ ined so th a t the chrom atic  and 
spherical aberra tions a re  reduced to a  m inim um . 
All quantities are represented graphically. A plot o f  
the equipotential lines in  space is given for a  special 
value o f  the  voltage ratio .

537.533.72:621.385.832 800
Complete computation of electron optical systems 

M o t z ,  H .,  a n d  K l a n f e r ,  L. Proc. Phys. Soc., Lond., 
58, 30-41 (Jan., 1946).— [Abstr. 604 B (1946)].

537.533.73 801 
E rratum : Refraction effects in electron diffraction.

S t u r k e y ,  L., a n d  F r e v e l ,  L. K . Phys. Rev., 68 ,  
209 (Nov. 1 and  15, 1945).— [See A bstr. 3042 (1945)].

537.533.73 : 621.385.833 802 
H igh dispersion electron diffraction by primary

magnification. S im a rd , G . L., B u r t o n ,  C. J., a n d  
B a r n e s ,  R. B. J. Appl. Phys., 16 , 832-6 (Dec., 1945). 
— High dispersion m ay be obtained by m agnification 
o f  a  diffraction pa tte rn  by a  m agnetic o r electrostatic  
electron lens. T he p a tte rn  is form ed in the norm al 
m anner a t the object plane o f  the lens. D ispersion 
m ay be varied continuously by changing the lens 
curren t o r  voltage. T he design o f  diffraction cam eras 
o f  th is type is discussed and their value in  diffraction 
problem s pointed out. T he validity o f  the m ethod is 
established by diffraction patterns ob tained  using a 
modified electron m icroscope adapter.

537.534.74 : 539.185 : 539.152.1 see Abstr. 826

537.54 : 533.15 : 545.827 see Abstr. 878

537.54 : 621.385.822.5 : 538.312 803 
Radiation from a  group of electrons moving in a

circular orbit. M c M i l l a n ,  E. M . Phys. Rev., 68 , 
144-5 (Sept. 1 and  15, 1945).

537.542 804
Experim ents on counters with grids. K o r f f ,  S. A .
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Phys. Rev., 68, 53 (July  1 and  15, 1945).— [Sec 
A bstr. 2773 (1940)].

537.542 805 
Effect o f the pressure of alcohol vapour on the

operation o f the fast Geiger-M iiller counter. R o 
c h e s t e r ,  G . D ., AND M c C u s k e r ,  C. B. A. Nature, 
Land., 156, 366-7 (Sept. 22, 1945).

537.543 : 621.385.822.5 806 
The Synchrotron—a proposed high energy particle

accelerator. M c M i l l a n ,  E. M . Phys. Rev., 68, 
143-4 (Sept. 1 and  15, 1945).— A  particle, in a  cyclo
tron , is considered whose energy is such th a t its
angular velocity m atches the  frequency o f  the electric 
field. It is show n th a t the o rb it o f  the particle is 
sta tionary  and stable. The particle m ay be accelerated 
by varying the m agnetic field o r the frequency. W hile 
the  energy changes, the phase o f  the m otion  alters 
ju s t enough to  provide the necessary acceleration. 
E quations describing the  phase and energy variations 
are given, and an  analysis bajed  on  these leads to the 
design o f  a  300 eM V electron accelerator which 
avoids the relativistic lim it o f  the cyclotron and is no t 
so expensive as the betatron. l .  s. g .

537.543 : 621.396.615.14 =  4  807 
On some new conceptions in the physics and tech

nique o f ultra high frequency valve generators. W a r -  
n e c k e ,  R . Ann. Radiodiffi/sion, 4 (No. 1) 37 pp. 
(Jan., 1944). In French.— [Abstr. 627 B (1946)].

537.581 808
An explanation of anomalous thermionic emission 

current constants. S u n , N . T., a n d  B a n d , W . 
Proc. Camb. Phil. Soc., 42, 72-7 (Jan., 1946).—The 
therm ionic curren t given by equilibrium  theory is 
I  ~  A T 2e~'/JkT, where T  is the tem perature, X  is the 
dep th  o f  the potential well in which the m etal holds 
the free electrons, and A is a  constant. A nom alously 
large o r  sm all values o f  A  m ay be explained by the 
usual statistical equilibrium  theory provided proper 
account is taken o f  the fact th a t free electrons m ay 
be shared by two overlapping energy bands. The 
theory  is developed and th is involves the calculation 
o f  the statistical param eter £, w hich occurs in  the 
Ferm i function, fo r overlapping bands, when one 
band  is nearly full o r bo th  bands a re  nearly empty. 
T he observed values o f  A  fo r N i and for H f  are well 
explained. L. s . g .

537.591 : 530.145 809
Theory o f cosmic-ray mesons. H e i t l e r ,  W ., a n d  

W a ls h ,  P. Rev. M od. Phys., 17, 252-62 (April-July, 
1945).— The theory o f  the  p roduction  o f  m esons 
given in  an  earlier paper [Abstr. 2834 (1943)] is 
revised in  accordance with an  im provem ent in  the  
application o f  the W eizsacker-W illiam s m ethod. 
The energy spectrum  and the  to ta l num ber o f  m esons 
at sea level, and their variation  with height and latitude 
is w orked ou t and  found to be in good agreem ent w ith 
th e  relevant facts, i.e. w ithin the accuracy o f the  
calculations (which is no t greater than  a  factor ~ 2). 
In  passing through a nucleus a  fast p ro ton  produces in  
general several m esons. The to ta l cross section o f  a  
nucleus for p roduction  o f  a t least one m eson and the 
relative probabilities for the production  o f n m esons 
are worked out. In  light elem ents abou t 50% o f  the

total cross section is due to production o f only 1-3 
m esons and 50% to  n =  4  . . . A  (atom ic weight). 
The total cross section is in  good agreem ent w ith the 
direct experim ents in  paraffin. T he absorption  o f  the 
prim ary protons is found to  take place according to a  
cross section slightly larger than  the geometrical cross 
section. T he form  o f  the m eson theory  used is the 
charge sym m etrical m ixture o f  pseudoscalar and 
vector mesons.

537.591 =  3 810
O n the determination of cosmic-ray coincidences.

K o l h o r s t e r .  W. Z . Phys., 120 (Nos. 7-10) 539-44
(1943).— M easurem ents w ith A1 and Fe tube counters 
in justification o f  the  general tube-counter m ethod 
[Abstr. 1545 (1941)]. h . g .  s .

537.591.3 811
The decay of the penetrating cosmic rays. IV. 

B r u in s ,  E. M. Proc. Ned. Akad. Wet., 43 (No. 6) 
699-701 (1940).— Ferm i’s theory th a t the  different 
absorp tion  o f  penetrating  cosm ic rays in  a ir and in 
condensed m aterials is due to  the sm aller loss o f  
energy o f  the particles in the  condensed m aterial is 
com pared w ith the alternative theory o f  decaying 
electrons. In  the  case o f  the Ferm i theory  the  energy 
d istribution  is the sam e in  all directions, whereas the 
theory o f  decaying electrons requires a  changing energy 
spectrum . a .  j. m.

537.591.5 812 
The decrease in the intensity o f the cosmic rays in

different directions and decay of the mesons. I - I I .  
C la y ,  J. Proc. Ned. Akad. W et., 43 (No. 4) 435-9; 
(No. 6) 664-7 (1940).—The relative coefficient o f  
decrease o f  intensity  o f  cosm ic rays in a ir  and in water, 
and its variation w ith direction has been investigated 
using results obtained in Am sterdam  and in Norway. 
F o r fairly thick layers the ra tio  is 1 ■ 8 irrespective o f  
d irection in  the atm osphere. This result means that 
the perm ittivity o f  the condensed m aterial would have 
to be considerably greater than  2, the value supposed 
by Ferm i. In the second paper, the results o f  experi
m ents carried ou t w ith sm aller thicknesses a re  given. 
Layers o f  Pb were used in the vertical direction. The 
decrease in P b  was com pared with that in  the a tm o
sphere for small angles. Results are a t variance w ith 
Ferm i’s theory, and indicate that the abnorm ally  high 
decrease in  the atm osphere is due to  decay o f  m esons.

A. J. M.
537.591.5 813 

M eson intensity in the substratosphere. B h a b h a ,
H. J., A iy a ,  S. V. C ., H o t e k o ,  H . E., a n d  S a x e n a ,  
R. C. Phys. Rev., 68, 147-52 (Oct. 1 and  15, 1945).— 
The vertical intensities o f  m esons penetrating 5-25 
and  30 cm o f  lead have been m easured to  an  a ltitude 
o f  15 000 ft and  o f  those penetrating  20 cm o f  lead 
to  an a ltitude o f  32 000 ft (275 m illibars pressure) by 
coincidence counter telescopes sent up  in an aeroplane 
from  Bangalore, m agnetic latitude, 3-3°N . A  com 
parison o f  o u r results w ith those o f  Schein, Jesse and 
W ollan [Abstr. 2111 (1940)] indicates th a t the  
latitude effect between 3 • 3°N and  52°N o f  the vertical 
intensity  o f  m esons show s no m arked increase even to  
altitudes corresponding to pressures o f  275 m illibars. 
T his is in strik ing  con trast w ith the to ta l intensity,
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538.082.102 538.691

which shows a  very pronounced increase o f  latitude 
effect to  these heights.

538.082.102 814
An apparatus for the micro-determination of m ag

netic susceptibility. T h e o r e l l ,  H . A rk . Kemi M in. 
Geol., 16 A {No. 1) Paper 1, 8 pp. (1943).—F o r the 
m easurem ent o f  the  m agnetic susceptibilities o f  iron- 
poor enzymes such as horse-radish peroxidase it was 
necessary to  devise a  m ore sensitive m odification o f  
the  G ouy m ethod. Two thin-walled glass tubes about 
11 x  0-3 cm separated by a celluloid partition  are 
fixed end-to-end. One h a lf o f  th is double tube is 
filled w ith water, the  o ther w ith the solution to be 
investigated. The tube is suspended horizontally  w ith 
th e  partition  between the poles o f  a  strong electro
m agnet, and the m ovem ent o f  the tube parallel to  its 
length on application  o f  the field is observed by m eans 
o f  a  m icroscope. T he apparatus is calibrated  by the 
use o f  FeCI3 solutions o f  known strength , a . j. c .  w .

538.114 815 
The ferromagnetism of collective electron assemblies

in a m etal with overlapping energy bands. B a n d , W. 
Phys. Rev., 68, 227 (Nov. 1 and  15, 1945).

538.114 =  4 816 
M agneto-galvanism  rotation of magnetic moment and

boundary translations o f elementary crystal domains. 
P e r r ie r ,  A. Helv. Phys. Acla, 18 (No. 6) 451-5
(1945). In French.

538.224 : 541.67 see Abstr. 874

538.23 : 548.0 817
Hysteresis and eddy losses in single crystals o f an 

alloy of iron and silicon. W ils o n ,  A. J. C. Proc. Phys. 
Soc., Load., 58, 21-9 (Jan., 1946).—The to ta l energy 
dissipated, in  an  alternating  m agnetic field, in  single 
crystals o f  F e  containing 2-1%  Si was m easured 
calorim etrically . Results a re  given fo r the field applied 
in  the  three  crystallographic directions [100], [110], 
[111], T he to ta l losses a re  separated  in to  the  con
ventional “ hysteresis” and  “ eddy” com ponents by 
m eans o f  m easurem ents a t different frequencies. The 
“ eddy” losses d o  no t appear to  be dependent on 
d irection; the  “ hysteresis”  losses for [100] are about 
one-th ird  o f  those fo r th e  o th er directions m easured. 
A  tentative explanation  is suggested.

538.242 818
New researches on magnetization by rotation and the 

gyromagnetic ratios o f ferrom agnetic substances. 
B a r n e t t ,  S. J. Proc. Amer. Acad. A rts Sci., 75 
(No. 5) 109-29 (1944).—The ra tio  o f  the  angular 
m om entum  o f  the  m agnetic elem ent in ferrom agnetics 
to  its m agnetic m om ent, called the gyrom agnetic 
ratio , m ay be determ ined by m easurem ents o f  ( 1) the 
m agnetization produced by ro ta tion , o r o f  (2) the 
angu lar m om entum  generated by m agnetization. 
B oth m ethods have been used previously by the 
a u th o r [Abstr. 148 (1941), 2611 (1925)]; the  second 
is th e  m ore precise. The present paper describes new 
investigations by the first m ethod, great care being 
tak en  to elim inate system atic errors, and accuracy o f 
1% o r  better is a ttained. The results are in good 
agreem ent w ith those previously ob tained  by the 
second m ethod. The ra tio  varies from  0-99 (Heusler

alloy) to 1-07 (Co), in units o f  m /e. T he values fo r 
Fe and N i are 1-03 and 1 -05 respectively, a .  j .  c .  w .

538.3 819 
Another problem of two electrons. H o w e ,  G . W. O.

Wireless Engr, 23, 1-2 (Jan., 1945).

538.3 : 538.691 ; 537.122 see Abstr. 784

538.3.081:621.3.011 =  4 820
Similitude in electricity and radio-electricity. 

M e t r a l ,  A., a n d  R a y m o n d , F. Rev. Gen. ¿ le d . ,  49, 
163-73 (M arch, 1941). In French.—  [Abstr. 502 B
(1946)].

538.312 : 621.385.822.5 : 537.54 see Abstr. 803

538.56:621.396.611.4 = 4  821
The perturbation method applied to the study of 

electrom agnetic cavity resonators. K a h a n , T. C.R. 
Acad. Sci., Paris, 221, 536-8 (Nov. 5, 1945). In  
French.— Suppose th e  wave equation  in  the plane, 

A  E  +  k lE  =  0, 
has been solved so th a t the  p roper functions E„ and 
the  p roper values k„ are know n fo r an  axially sym 
m etric cavity bounded by a  surface S 0. I f  S 0 and  the 
volum e o f  the  cavity are slightly altered th en  E„ and  
k„ will alter. Suppose k 0 becomes k 0 -f- k^. T he 
perturbation m ethod, often used in  wave-mechanics, 
is applied to  find an  integral expression for k lt and  
in  th is way the change in  resonant frequency is found. 
A n exam ple is given relating to a  T M ol wave. l .  s. g .

538.566.3:621.396.11 822
On the propagation o f radio waves. . R y d b e c k ,

O. E . H . Trans. Chalmers Univ. Tech. Gothenburg 
(No. 34), 168 pp. (1944).— [See A bstr. 172 B (1943)]. 
A  plane ionosphere in  which the  perm ittivity e is a  
function o f  z  only, is first considered, and the wave 
equations are deduced from  M axwell’s equations and 
discussed w ith reference to  transverse and  longi
tud inal transm ission, im portan t near m agnetic eq u ato r 
and poles. The wave functions fo r a  layer varying 
parabolically w ith z  a re  considered and  reflection and 
transm ission factors obtained, w ith due regard  to  
m ultiple boundary  reflections arising  from  dis
continuity  o f  dejdz. T he series solution is transform ed 
in to  a  co n to u r integral. T he transm ission ro u n d  a 
spherical earth  surrounded by an  inhom ogeneous 
reflecting shell is next treated  and  the  solu tion  is given 
in a  new and  simplified form , adm itting  physical 
in terpreta tion . N um erical exam ples and graphs are 
given, and the a ttenuation  coefficient is derived. The 
effect o f  electron collision upon transm ission coeffi
cients and  the  virtual height is discussed and  num erical 
results are show n. A n  extremely th in  layer is briefly 
considered, w ith reference to  abnorm al E-reflections.

j. a . w .
538.615 : 535.337 see Abstr. 747

538.652 =  4 823
M agnetostriction. B a r o n ,  P. Rev. Gin. ¿ le d . ,  51, 

439-47 (O ct., 1942). In French.—A  review dealing 
w ith the Joule, V illari and  W iedem ann effects, and 
th e ir applications to  oscillators, em itters and  receivers, 
an d  the m easurem ent o f  stresses. T he m echanism  o f  
m agnetostriction  is discussed. a .  j .  m.

538.691 : 538.3 : 537.122 see Abstr. 784
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539 : 530.145 824
Application o f ordinary spacc-tim e concepts in 

collision problems, and relation o f classical theory to 
Born’s approxim ation. W ill ia m s ,  E. J. Rev. M od. 
Phys., 17, 217-26 (A pril-July, 1945).— A  general 
discussion o f  collision phenom ena from  two points 
o f  view: ( 1) strong in teracting  forces, the o rb it treat
m ent o f  classical m echanics being used; (2) weak 
in teracting  forces, a  quan tum  m echanical wave trea t
m ent (the B orn approxim ation) being used. Scatter
ing, e.g. C oulom bian scattering  by atom ic nuclei, 
m ultip le scattering, is reviewed and conditions for the 
validity  o f  (1) o r (2) are  exam ined. The sta tus o f  the 
classical treatm ent o f  the  energy loss in  collisions o f 
an  a -  o r  /5-particle w ith atom s is briefly considered 
and an  approxim ate derivation  o f  Bethe’s form ula for 
the energy loss is given. l .  s. g .

539.132 : 535.343.31 : 535.338.4 see Abstr. 749

539.133 : 548.73 see Abstr. 904

539.15 : 530.1 825
Atoms in variable m agnetic fields. B l o c h ,  F., a n d  

R a b i, I. I. Rev. M od. Phys., 17, 237-44 (A pril-Ju ly , 
1945).— Given a  quantum -m echanical system  o f  total 
angular m om entum  j  and w ith m agnetic quantum  
num ber m  w ith respect to  a  m agnetic field, the  problem  
is to  determ ine the final sta te  o f  the system  if  the field 
varies in  a  know n m anner in  m agnitude and  direction. 
T he results o f  M ajorana [Nuovo d m . ,  9, 43 (1932)], 
and  som e further results, a re  ob tained  by the applica
tio n  o f  a  fam iliar vector m odel where the  to ta l spin 
operato r M is  expressed as the sum  o f  2 j  spin operators 
each representing a  system  w ith angular m om entum  • 
1/2- A  com posite representation o f  a  system with 
spin  j  is obtained, and  this leads to  an  elem entary 
derivation o f  M ajorana’s results and its lim ita tion  in  
the  case o f fields w hich vary in  space and  tim e. 
M ajo rana’s expression fo r the  transition  probability  
appears as a  special case o f a general form ula.

L. S. G.

539.152 : 517.948.32 see Abstr. 658

539.152.1 : 537.534.74 : 539.185 826 
Calculation o f  the binding energy of the deuteron

and the neutron-proton scattering by a  new potential.
W a n g ,  M. H . Phys. Rev., 68, 163-6 (Sept. 1 and  15, 
1945)'.—T he binding energy o f  the deuteron and  the 
scattering  cross section o f  the  p ro ton  by fast neutrons 
are  calculated by using new form s o f  nuclear potential 
[see A bstr. 643 (1945)]. Results obtained are found 
to  be in  good agreem ent with experim ental values 
when “zero cut-off”  o f  the potential is employed.

539.152.1 =  3 827 
Taking up o f -electron and positron emission of

C u61 and C u64. B r a d t ,  H ., G u g e l o t ,  P. C ., H u b e r ,
O., M e d ic u s ,  H ., P r e is w e r k ,  P., a n d  S c h e r r e r ,  P. 
Helv. Phys. Acta, 18 (No. 4) 252-5 (1945). In  
German.—T he relative value A  =  Acue4/ACKei o f  the 
ra tio  A o f  the probability  o f  tak ing up  a  A-electron to  
positron  em ission for Cu64 and Cu61 has been deter
m ined from  the intensities o f  N i JiT-radiation and  the  
ann ih ilation  rad ia tion  o f  the  two radioactive Cu

RADIOACTIVITY . A T O M S  . MOLECULES 539 isotopes A  = 5 - 5  ± 0 - 3 .  T he y -y  coincidence ra te  
was the same fo r the  two isotopes (3 • 4 ±  0 ■ 2 x  10 —3), 
The positron spectrum  o f  Cu6* has been investigated. 
Emax is 1 -225 ± 0 -0 1 5  eM V, in good agreem ent w ith 
the  value determ ined directly. U sing th is value, 
A =  8-1. A. J. M.
539.155.2 : 578.088.9 828 

Carbon-13. Nature, Load., 157, 71 (Jan. 19, 1946).
—Carbon substantially  enriched in the C 13 isotope is 
now  available com m ercially for,biological and m edical 
research.

539.155.2 =  4 829 
M ethod o f separating isotopes, based on the use o f

ro tating  h.f. electric fields. M a r t e l l y ,  J. C.R. Acad. 
Sci., Paris, 215, 106-8 (July  27, 1942). In French.—  
The system proposed is a  “ velocity filter”  designed to 
select particles o f  the required velocity in a  beam  o f  
positive ions. Ions o f  a  given m ass are isolated if  the 
beam  is hom ogeneous in  energy, o r  i f  i t  is so rendered 
by selective deviation in  a  constant electric field. 
Separation is effected w ithout resort to a  m agnetic 
field. The principle is based on  the action o f  two 
ro ta ting  h.f. electrostatic  fields on  a  parallel beam.

E. R. A.

539.162 830
The missing heavy nuclei. T u r n e r ,  L. A. Rev. 

M od. Phys., 17, 292-6 (April-July, 1945).—The 
stab ility  o f  heavy nuclei is considered. According to 
the B ohr-W heeler hypothesis o f  spontaneous nuclear 
fission, the m ean life o f  U 239 w-ould be 1022 years, 
b u t th is is very uncertain as the values o f  the quantities 
in  the exponential term  in  the calculation o f  the mean 
life, exp. l(2M E j)ia /h]  a re  doubtfu l. The known 
nuclei have therefore been exam ined to  find which 
w ould be the  least stable w ith regard to  spontaneous 
fission, and an  estim ate is m ade o f  the maxim um  
probability  o f  th is fission com patible w ith the known 
properties o f  the nucleus. Conclusions concerning 
o th er nuclei are then  draw n by com parison. The 
occurrence o f  spontaneous fission cannot account fo r 
the absence o f  transuranic nuclei, since the probable  
half-lives for spontaneous fission o f  m any o f  them  are 
a t least as great as those o f  U  (I) an d  Th. C om 
parison o f  properties o f  nuclei is m ade w ith those o f  
P u ^ 9. T he half-life o f  a-em itting Pu238 is 50 years, 
suggesting th a t the  corresponding half-lives o f  o th er 
Pu isotopes m ay be sim ilarly low, so th a t the absence 
o f  certain  heavy nuclei m ay be explained on  the basis 
o f  the shortness o f  the a-half-Iives o f  the /5-stable 
nuclei. a . j. m.

539.163.2 831 
Studies in  (3-spectroscopy. S ie g b a h n , K . A rk .

M at. Astr. Fys., 30 A (Paper 20) 82 pp. (1944).—  
D etails are  given o f  the  theory and  construction  o f  a  
/J-spectrograph o f  the sem icircular type, having a  pole 
diam eter o f  30 cm  and  providing a  hom ogeneous 
m agnetic field. P hotographic  and G .-M . tube m ethods 
were em ployed in  th e  reg istra tion  o f  spectra. A  
m ethod  was developed fo r determ ining th e  absolute 
value o f  Up  fo r /9-lines and the values were found fo r 
the  two principal lines o f  T h  B and  the  six principal 
lines o f  R a B . T he accuracy is ab o u t 0-3% . T he 
com plete /5-line spectrum  o f  R a B  was investigated
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539.163.2 539.172.3

an d  several new w eak lines recorded. T he value o f  
h/m0 was found to be 7-275 ±  0-020 which agrees 
well w ith previous values. C onstructional details o f  
a  m agnetic lens spectrograph are  recorded and its 
use in  /3-spectroscopy is investigated. T he spherical 
aberra tion  was reduced considerably below th a t o f  a  
previous instrum ent and the lens spectrograph has 
ab o u t 17 tim es the  light intensity  o f the  sem icircular 
spectrograph a t  the sam e resolving power. The 
/3-spectra o f  C 11, N a24 and  P 32 were studied and  the 
results com pared w ith Ferm i’s theory  o f  perm itted 
transitions. T he agreem ent is good except a t the  
lower energies. The y-lines o f  N a  were investigated. 
These occur a t 2 -79eM V , l-4 5 e M V  and  possibly 
1 -05 cM V. l .  s. o .

539.163.2 =  3 832 
Pair-emission of Th C ". B r a d t ,  H ., H a l t e r ,  J.,

H e in e , H . G ., a n d  S c h e r r e r ,  P. Helv. Phys. Acta, 
1 8  (No. 6) 457-8 (1945). In German.—T riple 
coincidence determ inations w ith /5-counters arranged 
sym m etrically w ith respect to a  T h  C "  source give the 
p robability  fo r p a ir em ission to be (1-8 ± 0 - 4 )  x  
10- 2  pairs per d isintegration. T h is value is in 
creased i f  a  direction correlation o f  the  particles is 
taken  in to  account. An im proved W ilson cham ber 
m ethod was also used. T he /3-ray counters were set 
up  in  the W ilson cham ber, and  expansion arranged to  
tak e  place ab o u t 0-01 sec after the  discharge o f  the 
counters. T he traces o f  the particles were weak and 
diffuse. T he relative frequency agrees well w ith the 
results obtained by the trip le coincidence m ethod.

A. J. M.

539.167.3 833 
Coincidence measurements on N 13 and C 11. Siecj-

b a h n , K ., a n d  P e t e r s s o n ,  S. E. A rk. M at. Astr. Fys., 
32 B (No. 2) Paper 5, 3 pp. (1945).—A n unsuccessful 
search for coincidences in  the disin tegration  o f  N 13, 
using  two counters screened from  each o ther, indicates 
th a t there is no  coupling betw een the positron  an d  y- 
radia tions, and  the  /?+ -spectrum  corresponds to  a 
sim ple transition  directly to  the ground state.

539.167.3 834 
D isintegration schemes of radioactive substances.

V III. C o60. D e u t s c h ,  M ., E l l i o t t ,  L. G ., a n d  
R o b e r t s ,  A. Phys. Rev., 68, 193-7 (Nov. 1 and  15,
1945).— The rad ia tions em itted in  the decay o f  the  two 
isom ers o f  Co60 have been studied by m eans o f  a  
m agnetic lens spectrom eter and coincidence m ethods. 
T he 5-yr isom er decays by em ission o f  negatrons o f 
m axim um  energy 0-308 ±  0-008 eM V, followed by 
tw o y-rays in  cascade, o f  energies 1-10 ±  0-03 eM V 
and  1-30 ±  0-03 eM V, respectively. A t least 90% 
o f  the disintegrations o f  the 10-7 m in isom er p ro
ceed by an  isom eric transition  o f  energy 0-056 ±  
0-003 eM V, presum ably to  the 5 y r level. In  the 
rem aining disintegrations negatrons o f  maxim um  
energy 1-25 ± 0 - 0 6 eM V are em itted, probably  
followed by a single y-ray  o f  1 -50 eM V. It is show n 
th a t the decay o f  bo th  isomers is consistent w ith 
accepted selection rules for /3- and y-ray  transitions, 
indicating  a  high angular m om entum  quantum  
num ber— 4 o r  m ore— for the  5 y r level and  a  low one 
fo r the  10-7 m in  level. I t  is pointed  ou t that slow 
neu tro n  capture by C o39 should lead predom inantly

to  the 5 y r level. C o60 is a convenient substance fo r 
laboratory  y-ray  standards because o f  its long half-life 
and practically hom ogeneous radiation.

5 3 9 .1 6 7 .3  --= 3 835  
Determ ination of nuclear masses with the aid o f

p-y-coincidcnces. B l e u l e r ,  E., S c h e r r e r ,  P., a n d  
Z u n t i ,  W . Helv. Phys. Acta, 18  (No. 4) 2 6 2 -3  (1945). 
In German.—In the calculation o f  the m ass o f  a  rad io 
active nucleus from  its disin tegration  energy, do u b t 
m ay arise i f  the /3-disintegration is accom panied by the  
em ission o f  y -quanta , since it is uncertain w hether the 
y-energy is to  be added  to  the m axim um  /5-energy or 
no t. A bsorption  m easurem ents of /3-y-coincidences 
m ake it possible to  decide the  question. Exam ples are 
given. In  the case o f  Al28 and M g27 the /?- and y-
energies are to be added. A prelim inary value fo r the
disintegration energy o f  N 16 is 9-5 ±  1 eM V. a .  j. m.

53 9 .1 6 7 .3  =  3 83 6  
Two activities, S 37 and P 34, induced in chlorine by

rapid neutrons. Z u n t i ,  W ., a n d  B l e u l e r ,  E. Helv. 
Phys. Acta, 18  (No. 4) 2 6 3 -5  (1 9 4 5 ). In German.—  
T he half-life o f  P 34 has been redeterm ined to  be
1 2 -4  ±  0 - 2  sec. S37 w ith a  half-life o f  5 - 0 4  ±  
0-02 m in  has also been obtained by bom barding 
chlorine w ith rap id  neutrons. A strong y-rad ia tion  
(2  • 8 eM V) is also present in  th e  la tte r case. a .  j. m.

53 9 .1 6 7 .3  =  3 837  
D isintegration scheme of scandium 4 6 . M e i t n e r ,  L.

A rk. M at. Astr. Fys., 3 2  A (Paper 6) 11 pp. (1945). 
In German.— Investigation o f  the  d isin tegration  o f  
Sc46 confirm s the em ission o f  two groups o f  /5-rays. 
The /3-y-coincidences follow the /5-absorption curve, 
so th a t the y-rays belong to  the process S c ^ -y T i46. 
E ach /J-transition is accom panied by the em ission o f  
one y-ray. T ransition  to  Ca46 by tak ing  up  a K- 
electron was dem onstrated  w ith a  netw ork counter. 
The d isintegration scheme is

Ca46 < -  Sc46 -
0-26  eM V

->  T i46 -
1-5 eM V

->  Ti46

539.172 838
W idth of resonance process in B 11. M a r v in ,  J. F . 

Phys. Rev., 68, 228-9 (Nov. 1 and  15, 1945).—D is
integration  o f  B 11 to  Be8 +  He4 showed a sharp  
resonance fo r 162 ±  1 kV  pro tons [see A bstr. 85 
(1941)]. T he >/2-w idth a t l /2-m axim um  is less than  
5-5 kV [see Phys. Rev., 59, 108 (1941)].

539.172.3 : 539.185 839
O n the angular distribution of neutrons in the photo

disintegration of the deutcron. G r a h a m , G . A. R ., 
a n d  H a lb a n ,  H ., J r . Rev. M od. Phys., 17 , 297-304 
(April-July, 1945).—A  source o f  rad io thorium  was 
placed near a  sm all sphere o f  D 20  and the relative 
in tensity  o f  the  photo-neutrons em itted a t 0°, 90° and 
180° to the  disintegrating y-ray  was determ ined by 
two B F3 cham bers surrounded by paraffin. C orrec
tions fo r geometrical conditions, scattering  by the 
room , and  scattering  by the D 20  were applied. 
A ssum ing th a t the angular d istribu tion  can  be 
described by a  spherically sym m etrical com ponent 
and a  sin2 com ponent, the  cross-section aa, fo r the
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form er is (0-39 ±  0-12) x  o,0!ai- U sing the  value
10-27  cm2 fo r gtiQiai (which m ay be too  low), oa is 
(3 -9  ±  0-12) x  10—28 cm 2. A. J. M.

539.185 840 
On the scattering o f fast neutrons by protons.

P a is ,  A. Proc. Camb. Phil. Soc., 42, 45-54 (Jan.,
1946).—H ulthen  recently show ed [Abstr. 1146, 1147
(1944)] th a t A m aldi’s experim ental results on the 
scattering  [Naturwisseitschaften, 48, 39 (1942)] are 
irreconcilable w ith the sym m etrical form  o f  the mixed 
theory  o f M oller and Rosenfeld [K . Danske. Vidensk. 
Selsk. M at. Fys. M edd., 17, 8 (1940)]. I t  was 
po in ted  ou t th a t the approxim ation  involving the
S - and P-waves only is too rough and  h igher phases 
m ust be considered. A m ethod for com puting the 
P- and  higher phases is now  described. T his holds 
generally in  all cases in  w hich the average interaction 
potential between the  scattered particle and  the 
scattering  centre is sm all com pared w ith the influence 
o f  the centrifugal force. T he results a re  applied to  
tw o cases in  w hich the radial in teraction  is given by 
Y ukaw a’s po ten tial, (1) the  sym m etrical m ixed theory 
an d  (2 ) the neutral m ixed theory. l .  s . g .

539.185 : 537.534.74 : 539.152.1 see Abstr. S26

539.185 : 539.172.3 see Abstr. 839

539.185.7 841
Absorption o f thermal neutrons in indium. F e e n y ,  H. 

Canad. J. Res. A , 23, 73-6 (Sept., 1945).—A bsorption  
by In  leads to  the  form ation o f  3 radioactive periods, 
whose half-lives are 13 sec, 5 4 m in , and  48 days. 
T he relative contributions o f  these periods to  the  to ta l 
cap tu re  cross-section o f  In  for therm al neutrons has 
been m easured and  found to  be 37, 58 and  5%, 
respectively.

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

539.213.29 : 666.1 : 620.178.72 842
T h e  behaviour o f  lam inated  and tou ghened g la ss  

under im p act by  a  fa llin g  bo lt. H a w a r d ,  R . N .  
J . Soc. Glass. Tech., 29, 197-8(71 (June, 1945).— 
[Abstr. 477 B (1946)].

539.215 : 536.631 see Abstr. 782

539.215.4 : 621.775.7 843
The determination of particle size in powder m etal

lurgy. K a l i s c h e r ,  P. R . Trans. Electrochem. Soc., 
85, 153-62 (1944).— [Abstr. 665 B (1946)].

539.23 : 547.21 : 548.74 see Abstr. 906, 907

E L A S T IC IT Y . ST R E N G T H  . R H E O L O G Y  539.3/.8

539.313 844
Finite strain  in aelotropic elastic bodies. I. S e th ,

B. R . Bull. Calcutta M ath. Soc., 37, 62-8 (June, 
1945).—T he theory o f  finite strain , previously 
developed fo r iso trop ic  bodies [Abstr. 2317 (1939)] 
is extended to  som e types o f  crystalline aelotropic 
bodies which can be deform ed to  such an  extent, 
exceeding the  elastic lim its, that the sm all stra in  
theory  cannot be applied. Tw o exam ples are con

sidered. O ne relates to  an  aelo tropic  cylinder.
A  uniform  tension applied to its plane ends can 
produce a  shearing stress, bu t th is cannot happen 
when the cylinder is isotropic. The application o f  a 
hydrostatic pressure is also considered. In  the second 
exam ple an  initially plane rectangular p late is bent 
in to  the  form  o f  a  c ircular cylinder w ith two edges as 
generators. It is concluded that this bending should 
be possible by applying couples only in the straight 
edges. l .  s. g .

539.313 845
Strain  hardening under combined stresses. P r a g e r ,  

W . J. Appl. Phys., 16, 837-40 (Dec., 1945).— 
Experim ental investigations o f  the  stra in  hardening o f 
m etals under com bined stresses a re  usually conducted 
so th a t the d irections o f  the  principal stresses as well 
as the ra tio s o f  th e ir m agnitudes rem ain constan t 
during  any one test. T he paper is concerned with 
incom pressible iso tropic m aterials which are stressed 
in  this m anner and  deform  in  accordance w ith  certain  
postulates. T he m ost general stress-strain relation 
w hich can arise under these circum stances is estab
lished, and  som e special cases o f  this relation are 
discussed.

539.319 : 620.178.4 846 
Lapped bar splices in concrete beams. K l u g e ,

R . W ., a n d  T u m a , E. C. J. Res. Nat. Bur. Stand., 
Wash., 35, 187-218 (Sept., 1945).

539.319 =  3 847 
The load in the flanges o f joists. A m s t u t z ,  E.

Schweiz. Arch, angew. Wiss. Tech., 11, 26-32 (Jan., 
1945). In German.— In building construction, the 
structural m em bers frequently consist o f  stressed 
plates, such as occur in built-up girders. A sim ple 
elem ental p late  is considered m athematically, the 
p late being subjected to a  force parallel to  one o f  its 
edges, and  also to  a  torque. The theoretical work 
shows that the  flange stress lim its are no t attained 
w hen d istortion  o f  the flange p late occurs, the total 
stress consisting o f  the fiow lim it plus the stress causing 
d isto rtion  o f  the plate, so th a t there is actually som e
th ing in  reserve. a .  c .  w .

539.32 : 539.89 see Abstr. 854, 855

539.37 =  3 848
The universally valid law of pressure deformation. 

B e n d e l ,  L. Helv. Phys. Acta, 18 (No. 6) 447-9
(1945). In German.

539.381 849
W ave equations for finite elastic strains. Jam es,

H . M ., a n d  G u t h ,  E. J . Appl. Phys., 16, 643-4 
(O ct., 1945). [See A bstr. 2407 (1945)]'.

539.386 : 548.7 see Abstr. 886

539.389.3 : 678 : 620.172.212 850
Creep and relaxation in rubber products a t elevated 

temperatures. A n d r e w s ,  R. D ., M e s r o b ia n , R. B., 
a n d  T o b o ls k y ,  A . V . Trans. Am er. Soc. M ech. 
Engrs, 67,569-73 (Nov., 1945).—  [Abstr. 470 B (1946)].

539.4 : 539.55/.56 : 620.171.32 =  3 851
Brittleness and strength of m etals a t high tem 

peratures. S ie g f r ie d ,  W. Schweiz. Arch, angew.
93
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H$W. Tech., 11, 1-16 (Jan.); 43-60 (Feb., 1945). 
In German.— [Abstr. 468 B  (1946)].

539.4.01 852
A relation between the shear constant C44, melting 

point and interatom ic distance of metals. D a y a l ,  B . 
Curr. Sci., 14, 261 (O ct., 1945).

539.5 853
The methods o f specifying the properties o f  visco

elastic m aterials. A l f r e y ,  T., a n d  D o t y ,  P. J . Appl. 
Phys., 16, 700-13 (Nov., 1945).— Seven m ethods 
(Voigt m odel, M axwell m odel, operato r equation, 
m echanical im pedance function, creep curve, relaxa
tio n  curve and dynam ic m odulus function) o f  speci
fying visco-elastic behaviour are discussed. A  num ber 
o f  exact relations between these m ethods o f  specifica
tion  are worked out in  detail. T he m ajority  o f  these 
re la tions a re  sim ple enough to  be o f  practical value 
a lthough  a  few are too cum bersom e. A pproxim ate 
relationships between th e  creep curve, th e  relaxation 
curve, M axwell m odel and V oigt m odel a re  discussed; 
and num erical exam ples show  th e  m agnitude o f  errors 
in troduced by the approxim ation  to be sm all even in  
quite  unfavourable cases. A  consideration  o f  the 
practical utility  and physical m eaning o f  the  various 
m ethods ofspecification distinguishes between (1) those 
o f  general descriptive value and  those o f  direct 
experim ental value; (2) those useful in  a  phenom eno
logical study o f  m echanical behaviour and those m ore 
suited to  a  form ulation o f m olecular theory. A  sum 
m ary o f  the present m olecular theories is presented 
together w ith their in terpreta tion  in  term s o f  the  Voigt 
and Maxwell specifications.

539.89 : 539.32 854 
The compression of twenty-one halogen compounds

and eleven other simple substances to 100 000 kg/cm 2. 
B r id g m a n , P. W. Proc. Am er. Acad. A rts Sci., 76 
(No. 1) 1-7 (1945).—The m ethod previously used 
[Abstr. 2415 (1942)] to m easure the com pression o f  
17 elem ents to  100 000 kg/cm 2 is applied, w ith slight 
im provem ents in  the m ethod o f  calculation, to  the 
chlorides, brom ides, iodides and nitrates o f  N a, K, 
R b, Cs, Ag, T1 and  N H 4; A g B r0 3; and  elem ental S,
Pb and  In. D etailed  tables and graphs are given.
Three new  polym orphic .transitions are found.

a . j . c .  w .

539.89 : 539.32 855 
The compression of sixty-one solid substances to

25 000 kg/cm 2, determined by a  new rapid method. 
B r id g m a n , P. W. Proc. Am er. Acad. A rts Sci., 76, 
(No. 1) 9-24 (1945).—A  new m ethod o f  m easuring 
com pression up to 25 000 kg/cm 2 is described. The 
substance, in  the form  o f a  pellet abou t 2/s in  in  
length  and  radius, is enclosed in  an  In sheath  to  
reduce friction, and com pressed betw een carboloy 
p istons in a  carboloy cylinder, the  m otion  o f  the 
pistons being com m unicated by feeler rods to  a  gauge 
m easuring to O’OOOl in. T he cylinder is sim ul
taneously subjected to external com pression to  prevent 
fracture. D a ta  are given fo r elem ental As, Cd, In, Pb, 
T1 and graphite; th e  n itra tes o f  th e  alkali m etals, 
N H 4, Ag and  T l; 8 o f  the  corresponding halates and  
10 o f  the  corresponding perhalates; 15 organic 
com pounds; and  14 rubbers. a . j. c .  w .

539.55/.56 : 620.171.32 : 539.4 =  3 see Abstr. 851

PHYSICAL CHEMISTRY 541
541.11 ; 662.61 : 536.46 see Abstr. -774

R E A C T IO N  K IN ET IC S 541.121/.128

541.123.31 : 535.324.2 856
Liquid-liquid equilibrium data. D e n z l e r ,  C. G. 

J. Phys. Chem., 49, 358-65 (July, 1945).—T he binodal 
curves for the  two ternary  system s b enzene-1- 
p ropanol-w ater and carbon  te trach lo rid e -l-p ro p an o l- 
w ater were determ ined a t 20°c. Refractive index data 
for these systems and  fo r the b inary  system carbon 
tetrachloride-1-propanol are  tabulated . C harac
teristics o f  end points in “ cloud p o in t” titra tions are 
described and a  m ethod for determ ining plait points 
by the  use o f Bachm an charts is explained. .

541.123.7 857
Determination o f coexisting phases in heterogeneous 

systems of many components. B e c k ,  P. A. J . Appl. 
Phys., 16, 80S—15 (Dec., 1945).—A  general investiga
tio n  was m ade o f  the coexistence re la tionsh ips o f  
n +  1 phases in  the isotherm ic-isobaric sections o f  
«-com ponent systems. I t  was found that for a  given 
set o f  n 4- 1 phases there a re  a t m ost only tw o co
existence patterns possible. A s a  result in  «-com
ponent system s, as well as in  ternary  systems, 
theoretically only a  single well-chosen sam ple has to 
be exam ined for the phases it con tains in  o rder to  com-

pletely clarify the phase coexistence relationships o f  
« +  1 phases whose com position is already know n. 
T he results obtained were fu rther used to  develop a  
general classification o f  the types o f  non-variant 
equilibria occurring in m any com ponent systems.

541.124 =  3 858
Interpretation of the reaction mechanism in the 

decomposition between oxides and salts of oxyacids in 
powder mixtures. I. J a g i t s c h ,  R. A rk . K em i M in. 
Geol., 15 A (No. 6) Paper 17, 37 pp. (1942). In  
German.—T he reaction velocities in  the  decom posi
tions o f  alkaline earth  oxides w ith salts o f  oxy-acids 
arc prim arily  proportional to the increasing num ber, 
w ith rise  o f  tem perature o f  oxide particles diffusing 
in to  the salt. Therm al effects are  detected fo r the 
reaction tem peratures, w hich indicate them  to  be 
functions o f  the  absolute fusion-tem peratures o f  the 
alkaline earth  oxides. A n  additional influence o f  
chem ical potential on  the  reaction  velocity is show n 
in a  dependence o f  the reac tion  tem perature on  the  
heat o f  reaction o f  thé process. T he m any difficulties 
w hich arise in  the treatm ent o f  the  reaction m echanism  
o f  such systems, when com pared w ith the m ore sim ple 
procedure o f  lattice diffusion in  good conducting 
m aterials, a re  discussed, and th e  necessity for the 
consideration  o f  the velocity o f  nuclei form ation  and 
sim ilar processes caused by the predom inance o f  the 
phase boundary  reactions, is em phasized. h . h .  h o .



541.124.2 541.144.7

541.124.2 ’ 859
The initial stages o f the reaction between copper and 

oxygen. B a n g h a m , D. H . J. Sci. Instrum., 22, 230-1 
(Dec., 1945).—T he experim ents described cover the 
range o f  variables over which the parabolic  time-law 
is valid, and indicate the m echanism  by which the 
cuprous oxide film is first form ed, when the oxygen 
pressure is progressively reduced w ith new samples 
o f  clean electrolytic copper foil. A t sufficiently low 
tem peratures and pressures the uptake o f  oxygen 
follows a  sigm oid course instead o f  the parabolic 
tim e-law. A nnealed copper exposed to the same 
pressure o f  oxygen a t the sam e tem perature gave 
steady readings. These variations in  behaviour are 
discussed. h . h . h o .

541.127 860 
Apparatus for determination o f ra te  o f oxygen

absorption. W ith special reference to fats. M e n a k e r ,  
M . H ., S h a n e r ,  M. L., a n d  T r ie b o ld ,  H . O. Industr. 
Engng Chem. (Analyt. Edit.), 17, 518-19 (Aug., 1945).

541.127 =  4 861 
Kinetics o f the reaction of ammonia with silver

chloride. O u e l l e t ,  C. Canad. J. Res. B, 23, 217-22 
(Sept., 1945). In French.—T he ra te  o f  form ation  and 
decom position o f  AgCl . N H 3 was m easured from  
0-57°c. .The reaction  took  place w ith no incubation  
period and  had the characteristics o f  a  diffusion process. 
T he tem perature coefficient o f  the form ation reaction 
was negligible. T he value o f  the apparen t activation  
energy o f  the decom position was E  =  10 • 6 kcal/m ole, 
roughly equal to  th a t o f  the  heat o f  reaction: 
A H  = 1 1 - 1  kcal/m ole. T he co lora tion  o f  the sa lt 
by light d id  no t affect the  reaction. C rystallized or 
fused sa lt reacted very slowly.

541.127 =  397 862 
Some arom atic chlorhydrines. B e r q u is t ,  T. Univ.

Lund (Thesis Phys. Inst.) 124 pp. (1944). In Swedish.—  
Phenylethylene, o-, m- and  p-tolylethylene, benzyl- 
ethylene and  cyclohexylethylene derivatives o f 
chlorhydrine were prepared, partially  by new m ethods 
and  o f  h itherto  unobtained purity. Boiling points, 
densities and  refractive indices (20°c) a re  tabulated, 
together with hydrolysis velocity coefficients. Since 
th e  reaction  velocity in  alkaline solutions o f  a- 
chlorhydrines is too  great to  perm it o f  direct observa
tion , a  buffer solution (boric acid-borate) was used 
an d  the reaction  velocity o f  spontaneous hydrolysis 
was also determ ined. A  new  m ethod o f  determ ining 
velocity coefficients fo r rapid  reactions is given. 
M ichael’s rule was found experim entally to  hold for 
all the com pounds exam ined. The various velocity 
coefficients are com pared and the activation energy is 
determ ined fo r a  num ber o f  the reactions. 3. a . w .

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

541.133:532.739.2 863
The electrical conductivities of a  number of salts and 

the  solubilities of barium sulphate in water-ethyl 
alcohol solutions. N o r b e r g ,  B., a n d  C le m e d s o n ,  
C. J. A rk. Kem i Min. Geol., 16 A (No. 1) Paper 4, 
9 pp. (1943).—The conductivities o f  K l, KC1, LiCl, 
K 2S 0 4, Li2S 0 4 and  KaCl2 in a  num ber o f  C 2H 5O H - 
H 20  m ixtures were determ ined (using the  K ohlrausch -

A rrhenius technique). T he lim iting equivalent con
ductivities and  the  ionic m obilities were calculated, 
and these values studied w ith regard to  viscosity 
(W alden’s rule), solvation and the O nsagcr theory. 
The results are given in  tables. These values were 
used for the  calculation o f  the solubility o f  B aS 0 4 
in C2H50 H - H 20  m ixtures from  m easurem ents o f  the 
conductances o f  the sa tu rated  solutions.

541.134:620.193 864
Electrochemical measurements for corrosion studies. 

G i l r e r t ,  P. T. J. Sci. Instrum., 22, 235-7 (Dec., 
1945).—The nature o f  the m easurem ents w hich the 
electrochem ist desires to  m ake in  corrosion studies, 

.and the aid which th e  physicist can bring to th is work 
is indicated. F o r  th is purpose, th e  behaviour o f 
4 pairs o f  coupled m etals in  M etropolitan  W ater 
Board tap w ater was followed to  establish  the  re la tion 
ship  between them  as they corroded under various 
conditions o f  tem perature and concentration  o f  
dissolved oxygen and  carbon dioxide. M ethods o f 
m easurem ent are described and  the problem  o f  
voltage stabilization is discussed. I f  the corrosion 
taking place is entirely o r  largely electrochem ical, th e  
corrosion current is directly related  to  the  am ount o f  
corrosion. W hen 2 m etals such as Z n and Fe are 
corroding in contact, an  unknow n factor is generally 
introduced. Local cathodes on  the  anode and local 
anodes on the cathode, will cause an  increase in the 
corrosion  over th a t due to  the  passage o f  current 
between anodic  and cathodic electrodes. W ith a 
single m etal, these local elem ents will cause m ost, o r 
all, o f  the corrosion, but when an  electropositive and 
an  electronegative m etal a re  coupled, the effect m ay 
be only a  secondary one. h . h . h o .

541.138 : 541.486 : 535.243 =  397 see Abstr. 736

541.138.3:621.357.3 _ 865
The electrolytic reduction o f acetophenone in alkaline 

solution. S w a n n , S ., J r .,  A m b ro se , P. E ., D a le ,  
R . C., R o w e , R . C., W a r d , H . M ., K e r fm a n , H . D., 
a n d  A x e lr o d ,  S. Trans. Electrochem. Soc., 85, 
231-7 (1944).— [Abstr. 588 B (1946)].

PH O T O C H E M IS T R Y  541.14 
541.144 866

The production and decomposition of ozone by low- 
pressure mercury vapour lamps. K o l l e r ,  L. R. J. 
Appl. Phys., 16, 816-20 (Dec., 1945).— A photo-tube 
m ethod for m easuring the concentration  o f  0 3 is 
described. M easurem ents were m ade o f  the  ra te  o f  
production  and  o f  decom position o f  0 3 in 0 2 and 
in  a ir by low-pressure H g vapour lam ps. The produc
tion  in 0 2 is enhanced by the  presence o f nitrogen. 
Increasing the m oisture content o f  the gas decreases 
p roduction  and increases decom position. A  new 
germicidal lam p enclosed in  a  10 litre  glass tube will 
form  an equilibrium  concentration  o f  145 p.p.m . by 
volum e. A  quartz  lam p under the  sam e conditions 
will form 640 p.p.m . W ith 0 2 flowing th rough  the 
tube the yield for the q uartz  lam p is  2 -5  x  10~3
g .0 3/m in. o r 10 g/kW h.

541.144.7 : 581.132 867
Photosynthetic activity o f isolated chloroplasts. 

F r a n c k ,  J. Rev. M od. Phys., 17, 112-19 (April-July,
95



541.18 541.67

1945).—This paper is a  progress report, and contains 
an  in terpreta tion  on kinetic  theory  o f  the photo- 
synethetic activity o f  whole p lants. Exam ples arc: 
m easurem ents o f  the rates o f  gas exchange as function 
o f  light intensity in  continuous irrad iation  and in 
flashing light; m easurem ents o f  quantum  yield; 
m easurem ents o f  the influence o f  poisons, tem 
perature, and o f  surplus o r deficit o f  carbon  dioxide; 
influence o f  excess o r deficiency o f  oxygen in the 
atm osphere, and  o f  an  a tm osphere consisting o f pure 
hydrogen w ith an  adm ixture o f  carbon dioxide; 
m easurem ents o f  the  intensity  o f  chlorophyll fluores
cence an d  its relation to  the  photosynthetic activity. 
The chloroplasts, w hich are  the catalysts involved, are 
supposed to  contain  the whole photosynthetic 
apparatus, and the m ain purpose o f  the discussion is 
to  show  that m easurem ents o f  the  ra te  curves o f  
oxygen production  by isolated chloroplasts are 
possible, and th a t their shape indicates lack o f  sub
stances styled R H  which are m etabolic products. 
I t  is suggested that the  chem ical n a tu re  o f  the  carbon 
dioxide acceptor R H  m ay be identified by such 
m easurem ents. h . h .  h o .

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

541.18 : 535 : 534.39 =  4 see Abstr. 727

541.18 : 537.363 868 
A new electrophoresis apparatus for preparative pur

poses. S v e n s s o n , H . A rk. Kemi. M in. Geol., 15 B 
(No. 5) Paper 19, 8 pp. (1942).

541.182.4 : 532.517.4 869 
The mechanism of emulsion formation in turbulent

flow. C la y ,  P. H . Proc. Ned. Akad. W et., 43 
(No. 7) 852-65; (No. 8) 979-90 (1940).— In the 
m echanical p reparation  o f  an  em ulsion from  a  coarse 
dispersion o f  two fluids by lam inar o r tu rbu len t m otion  
two elem entary processes are operative: a  d roplet o f  
the dispersed phase m ay be broken up in to  a  num ber 
o f  sm aller droplets o r  m ay coalesce w ith others to 
form  a  larger droplet. T he m echanism  o f  these 
processes is studied  experim entally by short-period 
illum ination  and m agnification o f  the  droplets sub
jected  to  tu rbu len t flow th rough  a  tube o f  10 cm dia. 
o r  between coaxial cylinders, the inner o f  which is set 
in  ro ta tion . I t  is show n th a t the  droplets retain , to  a 
very considerable degree, their spherical shape when 
subjected to the  violent m otion. T he turbulent 
disintegration o f  the droplets resembles the process o f  
atom ization in  a  Diesel engine and can be considered 
as a ttribu tab le  to  fluctuations o f  static  pressure. 
A  rough  approxim ation  to  the  upper lim it o f  size 
o f  droplets produced by disin tegration  is deduced.

j .  s. G. T.

541.182.5 ' 870
A new method for measuring the tim e of setting of

gel-forming systems. H a t t j a n g d i ,  G . S., a n d  
D h a r m a t t i ,  S. S. Curr. Sci., 14, 300-1 (Nov., 1945).

541.183 : 535.417 871
Adsorption analysis by interferom etric observation. 

T is e lh j s ,  A., AND C la e s s o n ,  s . A rk. Kemi. M in. 
Geo!., 15 B (No. 5) Paper 18, 6 pp. (1942).—The 
m icro-interferom eter described for adsorption  analysis

o f  colourless solutions in  w ater o r  organic solvents is 
designed fo r continuous concn. observations in a 
sm all vol. a t  the  filter outlet, so th a t errors due to  
convection are elim inated. Typical curves o f  refractive 
index plo tted  against vol. adsorp tion  are given and  
briefly discussed. N. m. b.

541.183.1 : 532.61 see Abstr. 708

541.183 .24 :541 .6  =  3 872-
The adsorption o f amine ions on colloidal silver 

iodide. B o d f o r s s ,  S. Lunds Univ. A rsskr., 39 
(No. 12) 20 pp. (1944). K. Fysiogr. Sall.sk. Hand!., 
54 (No. 12) 20 pp. (1944). In German.— W hen a  
silver solution is added to  a  K I solution coloured red 
by m etanil yellow, a  blue colour is developed w hich is 
ascribed to  m olecular d isto rtion  in  adsorption , 
whereby the m etanil yellow acts as protective colloid. 
O ther silver halogenides also give adsorp tion  colours, 
a lthough in  lesser degree. T he extinction curves 
(6 000-4 000 a )  o f  m etanil yellow in  HCI and H 2S 0 4 
a re  com pared w ith th a t fo r the  A gl standard  sol. 
Only the  blue solution in H 2S 0 4 shows any sim ilarity 
to  the sol. Inorganic electrolytes flocculate the sol 
w ith a  blue colour. The displacem ent effect o f  som e 
am ino salts was determined by titra tion . A  relation 
between adsorp tion  and structure  is discussed.

j. a . w .

541.183.56 873
Hysteresis in the physical adsorption of nitrogen on 

bone char and other adsorbents. G le y s t e e n ,  L. F ., 
a n d  D e i t z ,  V . R . J. Res. N at. Bur. Stand., Wash., 
35, 285-307 (Oct., 1945).— It was found th a t hysteresis 
a t 77-4°k became less pronounced in  the order: 
bone char, activated carbon, silica gel and coconut
shell charcoal, occurring only slightly in  coconut-shell 
charcoal and only from  high relative pressures in the  
pressure range in  w hich the Langm uir equation  was 
not obeyed. It was show n to  be highly probable  that 
a  true  steady sta te  was a tta ined  in  the  pressure 
determ inations and  th a t the  tim e dependency o f  
adsorp tion  and  desorption  arc com patible w ith the  
requirem ents o f  diffusion processes. Theories o f  
hysteresis are reviewed on the basis o f  capillary con
densation, and  an  alternative in terpreta tion  is sug
gested in  term s o f  the  theory o f  m ultim olecular 
adsorption.

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

541.24 : 532.712 see Abstr. 712

541.486 : 541.138 : 535.243 =  397 see Abstr. 736

541.6 : 541.183.24 =  3 see Abstr. 872

541.66/.67 : 537.226.8 see Abstr. 790

541 .67 :538 .224  874
The m agnetic susceptibility o f position isomers in the 

disubstituted benzene series. F r e n c h ,  C. M . Trans. 
Faraday Soc., 41, 676-85 (Nov.-Dee., 1945).—The 
diam agnetic susceptibility values for various isom eric 
d isubstitu ted  benzenes were determ ined using the 
G ouy  m ethod. I t  is show n that the  o-com pound has 
the  highest susceptibility o f  the  3 isom ers when the  
substituent is o-p  d irecting, and the /«-com pound
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when the  substituent is «¡-directing. A  tentative 
explanation  is p u t forw ard. C erta in  o ther quantitative 
differences are no ted  between com pounds contain ing 
o-p  d irecting groups an d  those contain ing «¡-directing 
groups, and the apparently  anom alous effect due to the 
presence o f  a  n itro-group is noted.

C H E M IC A L  ANALYSIS 543/545

543 : 669.9 875
Some applications of vacuum distillation technique in 

the analysis o f alloys. P r ic e ,  J. W. J. Soc. Client. 
Ind., 64, 283-5 (O ct., 1945).—T he determ ination  o f  
alloy constituents by loss o f  weight on  vacuum  
distillation was successfully applied to  Z n  in  Sn-Zn 
alloys, Pb  in  S n-P b  solders, P  in  P-Sn, Z n in  brass 
and  gunm etals, Pb  in  C u -P b  and gunm etals, and Cd 
in  C d-C u. T he effects due to  the  presence o f  P in 
C u-base alloys and  Sb in  so lder were elucidated.

545.37 876
The use o f the polarograph in the determination o f 

small amounts o f n itra te  in sodium nitrite. H a s la m ,  
J ., a n d  C r o s s ,  L. H . J. Soc. Chem. Ind., Lond., 6 4 , 
259-60 (Sept., 1945).

545.7 : 545.827 see Abstr. 879

545.82 877
Gas cell for Beckman quartz spectrophotometer.

C o g g e s h a l l ,  N . D . Industr. Engng Chem. (Analyt. 
Edit.), 17, 513-14 (Aug., 1945).— A  double-com part
m ent gas-absorption cell is described. T he assem bly 
consists o f  a  m achined brass block, quartz  windows, 
and  packless valves connected to  standard  ground- 
glass jo in ts.

545.827 : 533.15 : 537.54 878
Gas flow in the m ass spectrom eter. H o n io , R . E. 

J . Appl. Phys., 16, 646-54 (Nov., 1945).— I f  a  m ass 
spectrom eter is to  be used successfully fo r gas analyses, 
the  gas flow through the system  m ust m eet a  num ber 
o f  requirem ents. The three  m odes o f  gas flow—  
m olecular) in term ediate an d  viscous—are reviewed, 
and their w orking ranges a re  discussed in  term s o f  the 
pressure o f  the system. The upper lim it for m olecular 
flow, th rough  capillaries o r  through sm all openings, 
lies a t a  pressure where the m .f.p. o f  the molecules is 
15-40 x  th e  diam eter. Expressions arc developed to 
show  that, for m olecular flow, the ion beam  intensity 
is independent o f  m ol. w t. but is a  linear function o f  
the  sam ple pressure, and th a t the principle o f  linear 
superposition applies to  m ixture peaks. Since the 
com position o f  a  gas m ixture in a  reservoir is found to 
change w ith tim e (a num erical exam ple is worked out), 
th e  necessity for analyses o f  sho rt duration becomes 
evident. T he practical aspects o f  designing the  gas

system fo r m olecular flow and fo r efficient ion 
production  are discussed in  detail. T he various flow 
requirem ents are best m et by a  gas leak consisting o f  
a  sm all hole in  a  d iaphragm , o r several holes in  
parallel. A  relatively high gas pressure w ithin the 
electron beam  boundaries and resulting large ion 
currents are produced by in troducing the  gas as a 
m olecular beam  in to  a  gas-tight ionizing region.

545.827 : 545.7 879 
Analysis o f gas m ixtures with the mass spectrometer.

F a r m e r ,  E. C. Amer. Phys. Soc. (Proc., Oct., 1945). 
Abstr. in Phys. Rev., 68, 235 (Nov. 1 and  15, 1945).

545.828 : 535.243 see Abstr. I l l

545.83 =  397 - 880
Titration  and photometric micro-determination of

alcohol. S m ith , L. Lunds Univ. Arsskr., 39 (No. 11) 
18 pp. (1944). K. Fysiogr. Sa llsk. Handb., 54 (No. 11) 
18 pp. (1944). In Swedish.— M odifications to  W id- 
m ark ’s m ethod, im portan t in  forensic chem istry, are 
proposed, using dichrom ate in  aqueous solution, 
added to  concentrated H 2S 0 4. The m ixture is used 
fo r oxidation and as absorption  m edium . T he chrom ic 
acid  residue is reduced w ith arsenious acid, the 
residue o f  w hich is determ ined w ith potassium  
brom ate. The procedure is described an d  errors 
discussed. A series c f  exam ples is given. The erro r in 
a  single determ ination  is ± 1% using a  pipette  and 
± 2 i%  using burette. D eterm inations with a  Pul- 
frich pho tom eter are described. J. a . w .

545.84 881 
Displacement development in adsorption analysis.

T is e l iu s ,  A. A rk . Kemi M in. Geol., 16  A (No. 5) 
Paper 18, 11 pp. (1943).—W hen a  sam ple containing 
a  m ixture o f  different substances is displaced through 
a  colum n o f  an  adsorbent by adding a solution of, a  
substance with h igher adsorption  affinity than  any 
o f  the com ponents present, a  stationary  state  gradually 
develops w hich does no t change however long the  
colum n. In  th is state  the  com ponents have separated 
from  each,other completely and adjusted themselves to 
characteristic concentrations which depend only upon 
the displacem ent substance concentration and the 
nature o f  the adsorbent, and are independent o f  the  
o th er substances present and the original concentra tion  
in  the  sam ple. T he volume o f  each po rtio n  is thus 
oc the  am ount o f  the corresponding substance. T he 
sta tionary  concentrations can be deduced from  the  
adsorp tion  isotherm s by a  sim ple graphical con
struction. This procedure is well suited for adsorp tion  
analysis by interferom etrie  observation bu t is also o f  
value for preparative separations, as it requires a 
m inim um  am ount o f  adsorben t and developer.

547.21 : 539.23 : 548.74 see Abstr. 906, 907

CRYSTALLOGRAPHY 548
548.0 : 536.424.1 =  3 882

Displacement o f the jump in the N H 4 rotation 
transform ation. B a r t s c h i ,  P., M a t t h ia s ,  B .,  M e r z ,  
W ., a n d  S c h e r r e r ,  P. Helv. Phys. Acta, 1 8  (No. 4) 
238-40 (1945). In German.—Som e o f  the  N H 4 ions 
in  N H 4H 2P 0 4 were replaced by  T1 ions, T1 being

selected because it has nearly  th e  sam e ionic  radius 
as N H 4. M ixed crystals were produced w ith  
19m ol.%  o f  T1 and  w ith these the  transform ation  
p o in t was displaced ab o u t 53°c tow ards lower tem 
peratures, as com pared w ith N H 4H 2P 0 4. F o r all 
crystals o f  th e  R ochelle-salt type th e  n a tu ra l resonance



548.0 548.73

frequency has a  m axim um  value, corresponding to  a  
zero tem perature coefficient, bu t for the phosphates 
th e  tem perature a t w hich th is occurs is too  low  to  be o f 
practical value. W ith the  mixed crystals having 19% 
T l, however, this tem perature is raised abou t 14°c.

a . w.
548.0 : 537.228.1 =  3 883 

New piezoelectric modification o f rubidium phosphate,
B a r t s c h i ,  P., M a t t h ia s ,B . ,  M f r z ,  W ., a n d  S c h e r r e r .  
P. Helv. Phys. Acta, 18  (No. 4) 240-2 (1945). In 
German.— Investigation o f R bH 2P 0 4 shows th a t two 
crystal m odifications m ay be obtained, a  m onoclinic 
o r  rhom bic  form  (optically biaxial) and a  tetragonal 
form . The latter exhibits sim ilar properties to those 
o f  the  isom orphous K  salt. The perm ittivity o f  the 
powdered m aterial shows a  well-defined maxim um  
a t — 126°c. Provisional m easurem ents on  single 
crystals indicate piezo-electric properties o f  the 
Rochelle-salt type in the  direction o f  the  c-axis. 
Below the C urie poin t o f  — 126°c there is in  this 
direction spontaneous polarization  and electric 
hysteresis. The behaviour along the «-axis is quali
tatively sim ilar to  th a t o f  K H 2P 0 4, the permittivity 
slowly rising with decreasing tem perature tow ards the 
C urie po in t and there  falling suddenly. a . w .

548.0 : 538.23 see Abstr. 817

548.24 : 548.73 see Abstr. 905

548.3 =  3 884
The chemical variability o f a crystal type and its 

technical importance. N ig g li ,  P. Schweiz. Arch, 
angew. 1Viss. Tech., 11, 65-77 (March); 103-15 
(April, 1945). In German.—A  non-technical descrip
tio n  o f  the  variab ility  o f  crystals. The first part deals 
m ainly with variations in w hich the crystal remains 
perfect, including the phase sequence in C u -Z n  alloys, 
deform ation  o f  the  rock-salt structure in N aC N  and 
B aS 0 4, order-disorder transitions (som etim es accom 
pan ied  by changes in  sym m etry), and sim ple solid 
solu tions. T he second pa rt is concerned w ith 
structures contain ing  em pty sites (y-brass, FeO , etc.), 
in terstitial structures, variable alum inosiiicates (e.g. 
the  am phiboles), layer structures, small-scale twinning, 
an d  the m osaic structure o f  crystals. B oth parts are  
well illustrated w ith photographs and drawings.

a . j. c. w.
548.5 885

“ Stimulation, crystals”  and twin-formation in 
recrystallized aluminium. B urgers, W. G. Nature, 
Lorn!., 157 , 76-7 (Jan. 19, 1946).

548.7 : 537.227 : 530.145 see Abstr. 688

548.7 : 539.386 886 
Lattice distortions and shear in aluminium single

crystals. B u r g e r s .  W. G ., a n d  L eb b in k , F. J. Nature, 
Lond., 157, 47 (Jan. 12, 1946).

548.73 888 
The lattice param eters o f  the cubic As20 3 and

Sb20 3. A lm in ,  K. E ., a n d  W e s t g r e n ,  A. A rk. K emi 
M in. Geol., 15 B (No. 5) Paper 22, 6 pp. (1942).

548.73 889 
An X-ray investigation o f the systems CaO~Bi20 3 ,

S r0 -B i20 3  and Ba0 -B i2C>3- 0 . (M ixed oxides with 
a  defect oxygen lattice.) A u r i v i l l i u s ,  B. A rk. Kemi 
M in. Geol., 16 A (No. 5) Paper 17, 13 pp. (1943).

548.73 890 
Some notes on M X 2 layer lattices with close-packed

X atom s. H a g g ,  G . A rk . Kem i M in. Geol., 16 B 
(No. 1) Paper 3, 6 pp. (1943).

548.73 891 
O n the crystal structures o f cadmium bromide and

cadmium iodide. H a g g ,  G ., K j e s s l in g ,  R ., a n d  
L in d e n ,  E. A rk. Kemi M in. Geol., 16 B (No. 1) 
Paper 4, 9 pp. (1943).

548.73 892 
X -ray studies on the system CdBr2-C d I2. H a g g ,  G .,

a n d  L in d e n , E. A rk. Kemi M in. Geol., 16 B (No. 1) 
Paper 5, 10 pp. (1943).

548.73 ' 893
X -ray analysis of thallium fluoantiinonate TlSbFg

and some isomorphous alkali compounds. S c h r e -  
w e l iu s ,  N .  A rk. Kemi M in. Geol., 16 B (No. 2)

■ Paper 7, 5 pp. (1943).

548.73 894 
The crystal structure o f Al2CuM g. P e r l i t z ,  H .,

a n d  W e s t g r e n ,  A. A rk. Kem i M in. Geol., 16 B 
(No. 5) Paper 13, 5 pp. (1943).

548.73 895 
The crystal structure o f PIJ3O 4 and SnP b20 4 .

B y s tr o m , A ., a n d  W e s t g r e n ,  A. A rk. Kemi M in. 
Geol., 16 B (No. 5) Paper 14, 7 pp. (1943).

548.73 896 
The crystal structure o f braunite, 3M n20 3 . M nSi0 3 .

B y s tr o m , A., a n d  M a s o n , B. A rk. Kemi M in. Geol., 
16 B (No. 5) Paper 15, 8 pp. (1943).

548.73 897 
O n the oxygen positions in tungstates and molybdates

with the scheelite structure. S i l l e n ,  L. G ., a n d  
N y l a n d e r ,  A. L. A rk . Kemi M in. Geol., 17 A 
(No. 1) Paper 4, 27 pp. (1943).

548.73 898 
X -ray analysis o f CrV0 4  and isomorphous com

pounds. B r andt, K. A rk . Kemi M in. Geol., 17 A 
(No. 2) Paper 6, 13 pp. (1943).

548.73 899 
X -ray analysis o f antim ony trifluoride. B y s tr o m , A.,

a n d  W e s t g r e n ,  A. A rk. Kemi M in. Geol., 17 B 
(No. 1) Paper 2, 1 pp. (1943).

548-73 _ 887 548.73 900
The crystal structure o f A l8S i6M g3Fe. P e r l i t z ,  H ., The crystal structure o f Z nSb20 4  and isomorphous 

a n d  W e s t g r e n ,  A. Ark. Kemi M in. Geol., 15 B compounds. S t â h l ,  S. A rk. Kemi M in. Geol., 17 B 
(N o. 5) Paper 16, 8 pp. (1942). (Ao. 2) Paper 5, 7 pp. (1943).
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548.73 901 
X -ray studies on orthorhombic PbO . B y s t r o m ,  A.

A rk . Kemi M in. Ceol., 17 B (No. 2) Paper 8, 6 pp.
(1943).

548.73 902 
O ptical and X-ray diffraction studies o f certain

c a lc iu m  p h o s p h a te s .  B a l e ,  W .  F., B o n n e r ,  J .  F., 
H o d g e ,  H .  C., A d l e r ,  H . ,  W r e a t h ,  A .  R., a n d  
B e l l ,  R . Ihdustr. Engng Chem. (Analyt. Edit.), 17, 
491-5 (Aug., 1945).—T he X-ray diffraction data, the 
m elting points, the crystallographic systems, and the 
indices o f  refraction  o f  11 C a phosphates are reported. 
These are divided in to  4 groups: a  prim ary C a phos
phate  and 3 derivatives, a  secondary Ca phosphate 
and 3 derivatives, 2 tertiary  Ca phosphates and 
hydroxylapatite.

548.73 : 536.413 903 
The therm al expansion of graphite from 15°c to

800°c: I. Experimental. I I . Theoretical. N e l s o n ,  
J. B., a n d  R i l e y ,  D. P. Proc. Phys. Soc., Lond., 57, 
477-95 (Nov., 1945).—The varia tion  with tem perature 
o f  the a and c unit-cell dim ensions o f  hexagonal 
Ceylon graphite  has been m easured over the tem 
perature range 15°-800°c by the X-ray pow der m ethod. 
A t 14-6°c, a =  2 456-2 ±  0-1 x .u . c =  6 694-3 ±
0 - 7 x .u . The carbon-carbon bond length, C -C  =  
1 -4210 ±  0-0001 A. The a d im ension shows a slight 
con traction  up  to  abou t 400°c, a  sm all expansion 
occurring above th is tem perature. The therm al 
expansion in  the  c d irection is large; the average value 
fo r a over the  tem perature  range is 28-3 x  10- 6 . 
T he  com plex na tu re  o f  the  expansion in  b o th  directions 
is discussed qualitatively.

A  theory o f  the therm al expansion o f  hexagonal 
crystals is derived, and  show n to  account quantitatively 
for the experim ental d a ta  on  graphite. C ertain o f  the 
elastic m oduli fo r graphite  a re  estim ated to  be at 
18°c approxim ately: +  i 12 =  1-8 x  10~ 13,
^13 =  — 4-3  x  1 0 ~ 13, j 33 =  58-5 x  10-13  cm /dyne 
Hence the  two linear com pressibilities are, a t 18°c 
approxim ately: k± =  - 2 - 5  x  10-1 3  cm2 /d y n e;
*11 =  50 x  10-1 3  cm 2/dyne.

548.73 : 537.226.8 : 536.424.1 =  3 see Abstr. 773

548.73 : 539.133 • 904
The crystal structure o f coronene: A quantitative

X-ray investigation. R o b e r t s o n ,  J. M ., a n d  W h i t e ,  
J. G . J. Client. Soc., 607-17 (Sept., 1945).— The 
m onoclinic crystals, space group P 2 Ja ,  have two 
planar, centro-sym m etrical molecules o f  C ^ H ^  per 
un it cell, and the m olecular planes are inclined a t 
abou t 44° to  the (010) plane. T he distance between 
the  m olecular p lanes is 3 • 40 A. T he C -C  bond length 
varies in  different parts o f  the molecule. F o r the 
central ring and the  “ spokes” connecting it to  the 
ou ter edges th is distance is 1-43 A. T he ou ter bonds 
are o f  two types, m easuring 1-38 A and  1-41 A, 
severally. T he accuracy o f  these determ inations is 
estim ated to  lie between ± 0 -0 1  and  ± 0 -0 2  A, and 
they represent the first definite m easurem ents o f 
variable C -C  bond length fo r any condensed ring

arom atic hydrocarbon. R eference is m ade to  m ole
cular orb ital calculations on th is problem , and it is  
also discussed in term s o f  th e  20 stable valency bond 
structures fo r coronene. T his treatm ent provides a  
qualitative account o f  the bond length varia tions 
observed.

548.73 : 548.24 905 
X-ray analysis o f twinned M nP  crystals. F y l k i n g ,

K . E. A rk. Kemi M in. Ceol., 17 A (No. 2) Paper 1, 
9 pp. (1943).

548.74 : 547.21 : 539.23 906 
Structure and orientation in thin films of polythene.

C h a r l e s b y ,  A. Proc. Phys. Soc., Lond., 57, 496-509 
(Nov., 1945).— T hin  films o f  polythene on  ho t w ater 
prepared by evaporation  o f  a  d ilu te  solution in  xylene 
are crystalline in  character. T he structure  o f  these 
films is sim ilar to  th a t o f  the hydrocarbon described 
by Bunn, w ith th e  following axial spacings in  the 
orthorhom bic un it cell: a — 7-428 A, b =  4-9324 A, 
c =  2 ■ 532 A. In  add ition , however, the m olecules are 
orien ted  by the action o f  the hydrophilic end-group- 
—C H  =  C H 2, w hich can only be incorporated  in the 
structure  i f  the m olecules a re  tilted, so th a t the b axis 

' is parallel to  the  w ater surface, while the c axis m akes 
an  angle o f  56° instead  o f  90° w ith the w ater surface. 
The crystalline character o f  these th in  films o f  abou t 
1 000 A thickness contrasts w ith the am orphous 
structure  o f  polythene in  the bulk form . T he films 
m ay be stretched, and their structure is found to 
consist o f  crystals in  w hich the  c axis lies nearly  
parallel to  the  d irection o f  the applied stress. In ter- 
m olecular forces p robably  stabilize the crystals in 
th e ir new positions, until the tem perature is raised to  
the  neighbourhood o f  the m elting po in t, when the film 
reverts to its in itial orientation . Polythene emulsion 
structure shows great sim ilarity to  that o f  liquid 
polythene, and has an  am orphous character with, 
however, som e evidence o f  a  small proportion  o f  
crystalline polythene.

548.74 : 547.21 : 539.23 907 
Effect o f temperature on the structure o f highly

polymerized hydrocarbons. C h a r l e s b y ,  A. Proc. 
Phys. Soc., Lond., 57, 510-18 (Nov., 1945).—A n 
investigation on polythene was m ade from  the tem 
perature o f  liquid oxygen to  tem peratures a t which 
polythene exists in  the liquid condition. As with 
m uch lower polymers, the ra tio  ajb o f  the two axes 
increases with tem perature, and tends to  the value fo r 
a  pseudo-hexagonal structure, bu t th is value is never 
a ttained, since fusion sets in  first. A  change from  a 
crystalline to  an  am orphous pattern  occurs a t tem 
peratures w hich are below those generally taken as 
the  m elting po in t, bu t which agree w ith th a t fo r w hich 
polythene transform s from  a  wax-like to  a  m ore 
transparen t solid. T he transition  o f  structure extends 
over a  num ber o f  degrees, and in  th is interval crystal
line and  am orphous patterns are superim posed. 
O rientation  present in  crystalline films is re ta ined  
when the  films are heated  to  tem peratures well above; 
the m elting po in t, and  subsequently cooled.

549.211 : 535.343.2-15 see Abstr. 754

99



550.31 551.515.1

GEOPHYSICS 55
550.31 908

A  kinetic theory on the origin o f orogenic forces. 
F i s h e r ,  J. E . Am er. J. Sci., 243, 606-13 (Nov.,
1945).— D isturbance o f  the  earth ’s axis o f  gyration is 
considered as a  possible cause o f  crustal deform ation. 
I t  is show n th a t tilting  o f  th is axis by 10', o r  a  small 
transla tion  o f  th e  axis, would be quantitatively 
sufficient for the results displayed in  the  great orogenic 
belts. A s the initiating cause, levelling o f  great high
lands by erosion, w ith transfer o f  the debris through 
m oderate  distances, w ould disturb  the  axis o f  gyration 
an d  thus set u p  new  orogenic forces. Such an  in ter
p lay  o f  action  and reaction  m ay explain th e  succession 
o f  orogenic episodes th rough  geologic time.

550.34 909
Seismicity o f the earth. G u t e n b e r g ,  B., a n d  

R i c h t e r ,  C. F. Bull. Geol. Soc. Am er., 56, 603-68 
(June, 1945).—T his paper supplem ents “ Seismicity o f 
th e  E arth ”  [Geol. Soc. A m ., Spec. Papers, 34  (1941)]. 
A dditional epicentres fo r shallow  an d  deep earth 
quakes are  reported. Sixty-four great earthquakes 
a re  now  identified fo r 1904-1943, and 201 m ajor 
earthquakes fo r 1922-1943. N ew  m aps are  given.’ 
Relative seism icity o f  active regions is discussed 
quantitatively (shallow  shocks only). T he Pacific belt 
has ab o u t 80% and the trans-A siatic zone ab o u t 10% 
o f  the general activity. E arthquakes, volcanism  and 
gravity anom alies are  discussed in  their geographical 
and  dynam ical re la tion  to structural arcs o f  Pacific 
type. These m ust be m aintained by persistent p ro 
cesses in  which subcrustal currents play a  part.

.550.341 : 621.317.39 : 534.647 =  82 see Abstr. 731

551.463 : 535.43 : 535.341 see Abstr. 752

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

551.510.535 910
N ote on diffusion in the ionosphere. J a e g e r ,  J. C. 

Proc. Phys. Soc., Lond., 57, 519-23 (Nov., 1945).—  
T he equation  o f  diffusion fo r a  one-dim ensional region 
in  which th e  coefficient o f  diffusion varies exponentially 
is solved, and the results applied to  the  diffusion o f  ions 
in  th e  ionosphere. R ecom bination  and  the effects o f  
th e  earth ’s m agnetic field a re  neglected. N um erical 
results are  given fo r three  special in itial distributions 
o f  io n  density, viz. concentrations a t  200 and  at 
400 km , and  a C hapm an distribution.

551.511 911 
Radiative equilibrium of the atmosphere and the

therm al structure o f the troposphere. A n a n t h a -  
k r i s h n a n ,  R . Curr. Sci., 14, 298-9 (Nov., 1945).

551.511 =  3 912 
Some rem arks on the relation between tem perature

and velocity changes in the free atm osphere and changes 
in ground barometric pressure. T h r a n e ,  P. M et. 
Atm ., 1 (No. 4) 85-100 (1942). In German.— The 
equations o f  m otion  o f  a  sta tionary  c ircular vortex 
over the n o rth  pole, co-axial w ith  the  earth , are 
established and  the  conditions th a t the  nucleus o f  an  
anticyclone (cyclone) is warm  (cold) a t all heights are 
deduced. U sing varia tional calculus, the effect on

ground pressure o f  change in  th e  velocity field by 
constan t tem perature is discussed and it  is show n th a t 
th e  effect o f  tem perature change by constan t velocity 
isindeterm inate . W ith  reference to  previous literature, 
i t  is sta ted  th a t it is no t possible to  discrim inate be
tween prim ary  and  secondary phenom ena o r to 
separate  therm al and  dynam ic effects, except in  the 
case o f  a  m ass o f  a ir  bounded by fronts, where the 
prim ary  causes o f  varia tion  in  tem perature, pressure 
and velocity are rad ia tion  and  im pulse from  sur
rounding masses. j. a .  w .

551.515.1 913 
O n the deepening o f a  polar front cyclone. F j o r t o f t ,

R . M et. Ann., 1 (No. 1) 1-44 (1942).—A fter a  general 
discussion o f  possible and curren t m ethods o f  fore
casting, it is show n that the  usual m ethod, based on 
em pirical knowledge o f  the developm ent o f  the  w ind 
system o f  p o lar front cyclones, breaks dow n a t the 
in itial stage o f  the  cyclone owing to the  spontaneous 
character o f  form ation  from  a  fundam ental velocity 
field, and  to leaving ou t o f  account (1) the relation  
between strength o f  cyclonic developm ent and dis
continuity  o f  tangential velocity at the  front, (2) the 
wind increase in  the troposphere. The equations o f  
vertical equilibrium  are established and  used to  
discuss the  varia tion  in  the  isobar system  a round  a  
deepening cyclone in  the  wave stage and in  the early 
occlusion stage. A  close connection is found between 
the horizontal expansion w ith in  the a ir  masses and 
the  up- and dow n-gliding processes a t the fron t 
surfaces. T he deepening o f  a  cyclone is charac
teristic o f  the  instability  o f  its developm ent and  
corresponds to  horizontal divergence in  the tropo
sphere. U sing th e  equation  o f  horizontal m otion , 
i t  is show n th a t th e  form ation o f  the  upper wave and  
the d istribution o f  vertical velocitiesin  the  tropospheric 
field w ith increasing westerly winds are bo th  connected 
with horizontal divergence. Vertical increase o f  the  
zonal w ind and  tendency to  deepening is greater, the  
greater th e  polew ards decrease o f  tem perature. 
Discussing the  stability o f  a  vortex, it is show n th a t the 
stratosphere is always stable and  th a t th e  stability  o f  
the troposphere depends on  th e  tem perature lapse 
rate . j. a .  w .

551.515.1 =  3 914 
Aerological study by radiosondes in Tromsb,

31 M arch-30 April, 1939. J o h a n s e n ,  H . M et. Ann., 
1 (No. 2) 45-65 (1942). In German.—A  therm o- 
isop leth  d iagram  shows the variation  o f  fronts, 
tropopause surfaces, shrinking inversions and iso
therm s while an  A rctic  front cyclone approached 
n o rth ern  N orw ay from  N .W ., passing S.W . o f T rom so 
on  2 A pril, follow ed by A rctic-air erup tion . The 
m arch o f  the  m eteorological elem ents is described in 
detail (1-30 A pril) and  the  A rctic, p o lar and  trop ic  
a ir  m asses are traced. T here seems to  be no difference 
betw een n o rth - and  m id-E uropean phenom ena o f  this 
k ind . T he A rctic  a ir  covers the lower 1-2 km , the  
trop ic  a ir fills the  h igher po rtion  o f  the  troposphere 
and  the p o lar a ir  fills the  largest space, betw een the 
tw o others. T he tem perature change in  th e  w arm  a ir 
masses on  th e ir way n o rth  increases w ith  height. The 
d a ta  are divided in  groups according to  rise o r  fall
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551.515.8 581.132

in  ground barom etric  pressure and it is show n that 
stra tosphere  tem perature and tropopause height 
oscillate in phase opposition. Ozone m easurements 
a re  treated on the sam e basis and it is show n that a  
negative correlation  exists between ozone quantity  and  
tropopause height, a  positive correlation between 
ozone quantity  and lower stratosphere tem perature, 
and  the  ozone quantity  depends on  the ground 
barom etric  pressure variation. Possible explanations 
a re  discussed. j. a .  w .

551.515.8 =  3 915
The cold wave in south Norway, 15 January , 1940. 

N aess, L .  M et. Ann., 1 (No. 3) 67-84 (1942). In 
German.—The m arch o f  m eteorological elem ents from 
13-16 January  is described in  detail and a  m ethod 
o f  determ ining d irection and velocity o f  propagation 
o f  the cold front is given. F o r determ ining the height, 
K oppen’s form ula gives too  high, H aurw itz’s form ula 
to o  low, a  value. A  m ore accurate form ula is 
established, an d  a  m ethod o f  determ ining the height 
by m ountain  observations, assum ing a  linear fron t o f  
constan t slope, is given. j. a .  w .

551.553.12:551.576.11 916
O n the motion of the a ir  over a mountain ridge. 

E l i a s s e n ,  A. M et. Ann., 1 (No. 5) 102-13 (1942).—  
K iittner’s descrip tion  o f  the form ation o f  len ticu lar 
(M oazagotl) clouds over the Riesengebirge [Beitr. z. 
Phys. d. fr .  A tm ., 25, 79 (1938); 25, 251 (1939); 26, 
152 (1940)] is discussed and  the  assum ption  th a t 
stratification is indifferent is deem ed untenable. 
Neglecting viscosity an d  C oriolis forces an d  assum ing 
d ry-adiabatic  changes, th e  equations o f  perm anent
2-dim ensional flow w ith sm all pertu rbations are 
established. I t  is supposed th a t every stream  line 
converges to  horizontal asym ptotes a t x  =  +  a  and 
x  — — a ,  and  th e  vertical distance between these 
asym ptotes is show n to  vary periodically  w ith height. 
T he results a re  app lied  to  the  above len ticu lar cloud 
form ation , and  w ith num erical values corresponding 
to  norm al conditions, the  height o f  the cloud is found

to be 5-5 km , in  agreem ent w ith actual observa
tions. j .  a .  w .

551.556.4 917
Occurrence of summer dust over Delhi. S e n ,  A. 

C u n . Sci., 14, 260-1 (O ct., 1945).

551.575 : 629.13 : 621-788.2 918
Fog dispersal from airstrips. L y n n ,  H . R. Engng J., 

M ontreal, 28, 634-40 (O ct., 1945).— [Abstr. 490 B
(1946)].

551.576.11 : 551.553.12 see Abstr. 916

551.582.2 : 519.241.1 =  3 919
Duration, intensity and frequency of cold spells in 

Switzerland. R ückli, R. Schweiz. Bauztg, 126, 
83-5 (Sept. 1, 1945). In German.—T he investigation 
is based on observations o f  3 500 cold spells, w ith 
20 000 tem perature m easurem ents, a t  7 sta tions in 
different altitudes. A ssum ption o f  linear correlation 
leads to  a  coefficient o f  only 0-265-0-367. W ith 
logarithm ic regression, and grouping th e  data  accord
ing to  duration , weighting the  shorter and  m ore 
reliable periods, a  correlation table (Bern) is given, 
horizontal en tries corresponding to  tem peratures 
(below 0°c, 1 deg. intervals), the vertical colum ns 
corresponding to  du ra tion  (1-3 days, 4 -6  days, etc.). 
A fairly close correlation  is now  found. T he table 
also shows the  frequency o f  cold spells o f  given 
duration . R egression curves are given for different 
altitudes and the  p robability  o f  cold spells o f  certain 
durations is show n in  diagram s. Cold spells with 
sh o rt in terrup tions (1-2 days) o f  m ilder w eather which 
do no t affect the  penetration  o f  frost in to  the soil 
are also considered. J. a .  w .

551.593.9 : 535.42 920
Sunset shadow bands. I v e s ,  R . L. J. Opt. Soc. 

A m er., 35, 736 (Nov., 1945).—Shadow  bands, oc
casionally observed a t sunset when flat desert terrain 
is observed from  above, a re  here described. Diffrac
tio n  o f  sunlight across m ountain  crests is suggested as 
the  explanation.

BIOLOGY 57/59
574 : 537.531 921

Roentgen radiations in biological research. P a c k a r d ,  
C. Radiology, 45, 522-33 (Nov., 1945).—A  50-year 
survey, including a  bibliography o f  75 entries.

576.8.095.14 922
The effect of X-rays on Leishmania tropica in vitro. 

F e l d m a n - M u h s a m ,  B., a n d  H a l b e r s t a e d t e r ,  L. 
Brit. J. Radiol., 19, 41-4 (Jan., 1946).

577.15.037 923
A specific effect o f high-frequency electric currents 

on biological objects. N y r o p ,  J. E. Nature, Loud., 
157, 51 (Jan. 12, 1946).

578.088.5 924
The spatial distribution o f ionization in irradiated 

tissue and its relation to biological effects. Lea, D . E. 
Brit. J. Radiol., 16, 338-9 (Nov., 1943).—Experim ents

in  the  p roduction  o f  chrom osom e aberra tions in 
irrad iated  m icrospores o f  Tradescantia a re  described 
which seem to  show  th a t the  spatial d istribu tion  o f 
ionization in  irrad iated  tissue is definitely related  to  
biological effects. A  curve o f  an tic ipated  efficiency 
(for equal ionization  in  tissue) o f  X -ray wavelengths 
ranging from  1 to 10 A has been constructed. T he 
predictions based on  these calculations were tested by 
m aking irrad iations a t wavelengths 0-15, 1-5, 4-1 
and  8-3 A. The agreem ent obtained was satisfactory. 
T his type o f  action  is a  d irect action  o f irrad ia tion  and 
no t the  type in  w hich th e  rad iation  ionizes some 
com m on cell constituent, probably w ater, activating  
th e  water, and the  activated  w ater then  produces th e  
biological effect. T he spatial d istribu tion  o f  ioniza
tion  is best understood in  the direct type o f  action.

578.088.9 : 539.155.2 see Abstr. 828

581.132 : 541.144.7 see Abstr. 867
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612.7.8 778.6

612.7/.8 925
The application o f geophysical oscillographs to 

multiple recordings in physiology'. G a r d n e r ,  E., 
a n d  C r e s c i t e l l i ,  F. Science, 102, 452-4 {Nov. 2,
1945).

612.84 =  4 926 
Mechanism of stereoscopic vision. R o s c h ,  J.

Rev. Opt. {Theor. lustrum .), 22, 65-84 {April-June, 
1943). In French.— Discusses, alm ost entirely  from 
the  anatom ical and  physiological view point, the 
m echanism  o f  stereoscopic vision and  the  m anner in 
w hich two eyes give a single im pression. It is em 
phasized that a knowledge o f  th is m echanism  is 
im portan t in  th e  study o f  the  perception o f  re lief and 
in  the exploitation o f  stereoscopic m easurements. 
The application o f  such m easurem ents is left for a 
fu rther article. a .  h .

612.85 : 534.773 see Abstr. 732

614.71 927
Circulation in sanitary ventilation by bactericidal 

irradiation o f a ir. W e l l s ,  W . F . J. Franklin Inst., 
240, 379-95 {Nov., 1945).

615.84 : 537.531.08 928
A feed-back amplifier for ionization currents.

Fa r m e r, F. T . Brit. J. Radiol., 19, 27-30 {Jan.,
1946).—A  direct reading X -ray intensity  m eter 
com prising a  sm all thim ble cham ber on  the end o f  a

MEDICAL SCIENCE 61 flexible cable, and m easuring dose rates o f  1 to 
50 r./m in  w ith a  rapid  response is described. A  large 
degree o f  negative feed-back is used to  stabilize against 
changes in  valves and supply voltages, and gives a 
precision m easuring device w ith a  linear response to 
radiation  intensity. C ircuit details a re  given, and it is 
explained how, by sim ple switching, the instrum ent 
m ay be used to  m easure also sm all doses o f  X-rays, 
such as occur in d iagnostic w ork. [See A bstr. 
529 B (1946)].

615.849 929 
Note on a  function in the m athem atical theory of

integral dose. N e a r y ,  G . J. Brit. J . Radiol., 18, 
401-2 {Dec., 1945). Erratum, 19, 87 {Feb., 1946). 
[See A bstr. 870B (1945)].

615.849 : 537.531 930 
The development o f Roentgen therapy during fifty

years. P f a h l e r ,  G . E . Radiology, 45, 503-21 
{Nov., 1945).—A  general survey, including a b iblio
graphy o f  69 entries.

615.849 : 621.386 : 537.531 931 
Fifty years of X -ray production and measurement in

medical radiology. O w e n ,  E. A. Brit. J. Radiol., 
19, 369-76 {Dec., 1945).

616-073.75 : 537.531 932
The development o f Roentgen diagnosis. R i g l e r ,  

L. Cj. Radiology, 45, 467-505 {Nov., 1945).— A  50- 
year survey, including a  b ibliography o f  226 entries.

666.1 : 620.178.72 : 539.213.29 see Abstr. 842

666.24 : 656.25 : 535.66 see Abstr. 765

669.9 : 543 see Abstr. 875

678 : 620.172.212 : 539.389.3 see Abstr. 850 

681 : 53.085.422 =  4 see Abstr. 675

681.4 : 535.8 =  4 see Abstr. 767

PHOTOGRAPHY 77
77.019.2 : 537.531.9 see Abstr. 794

771.351.4 : 535.317 see Abstr. 742

778.3 : 535.411 see Abstr. 761

778.33 : 620.179.152 933
Improved sensitivity in double-exposure radiography.

R i g b y ,  J. Trans. Amer. Soc. M et., 35, 536-48
(1945).— [Abstr. 480 B (1946)].

778.6 934
Colour development: its history, chemistry and 

characteristics. T u l l ,  A. G . Photogr. J ., 85 B,

13-24 {Jan.-Feb., 1945).—T he history  o f  the process 
is outlined  and then  the subject is discussed under 
two m ain headings—prim ary  and  secondary co lour 
developm ent. T he chief chem ical characteristics are 
surveyed and  an  a ttem pt is m ade a t a  general classifica
tion  o f  co lour couplers by chem ical types. O ther 
factors discussed are the  influence o f  relative quantities 
o f  coupler and  developing agent, the characteristics 
due to  tim e o f  developm ent, the  ra tio  o f  dye produced 
to silver sim ultaneously developed (colour factor), 
fastness to  light and washing, and  the chemical 
stabilities o f  the developed dyes. a .  h .
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