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512.83 AUGUST 1946 

MATHEMATICS 51
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512.83 : 531.391.1 2007
Factorization of a  class o f determinants and applica­

tions to dynamical chains. D uncan, W . J. Phil. 
M ag., 36, 615-22 (Sept., 1945).—L et U  =  (uy) be 
a  num erical square m atrix, o f  order /;, whose laten t 
roots are a ll d istinct and  le t P  and  C  be  square 
num erical o r  A-matrices o f  o rder m. T he square 
m atrix considered is

' P +  « „C , « 12C, . . .N
« 21C, P  +  u21C, .

The determ inant o f  F, o f  order mn, m ay be factorized 
in to  th e  product o f  n detem iinan ts o f  o rder m, thus

\F \ = U \ P  +  psC \
s  — 1

where p , . . ., p„ are the  roo ts o f  U. A pplications to  
a  dynam ical chain  consisting o f  physical elem ents o r 
links arranged linearly  so th a t each lin k  is coupled 
only to  one o r  two o f  its nearest neighbours are con­
sidered. A n  exam ple considered in  detail is th a t o f  a 
segm ented wing. l. s. g.
517.512 2008

Contributions to the problem of approxim ation of 
equidistant data  by analytic functions. A. O n the 
problem of smoothing or graduation. A first class of 
analytic approxim ation formulae. Schoenberg, I. J. 
Quart. Appl. M ath., 4, 45-99 (April, 1946).—The 
very sm ooth  approxim ations developed in  the  present 
paper find p a rticu lar app lication  in  ballistics and 
actuaria l m athem atics. A  study is m ade o f  the 
Lagrange type o f  form ula w hich com bines the  opera­
tio n  o f  sm oothing o f  d a ta  and  the  operation  o f 
in terpo lation  in  one form ula. T his fo rm ula  is o f 
the  form CO

(1)F(x) =  S  ynU x  -  «)

where y„(n =  0, ± 1 , ± 2 , . . .) a re  the  given da ta  
and L(x) is a n  even function. A fter a  discussion o f 
sm oothing and  sm ooth ing  form ulae the  in terpolatory  
properties o f  form ula (1) a re  described in  term s o f  the 
properties o f  the  F o u rie r transform ,

g(.u) ■■ L(x) cos uxdx

Polygonal lines, the  individual areas o f  which are 
polynom ials o f  degree k  — 1, jo ined  together w ith 
k  — 2 continuous derivatives a re  next discussed. 
These curves m ay be sm oothed ou t in to  w hat a re  called 
analy tic  spline curves o f  o rder k  and  these m ay be 
used to  approxim ate given data. T he m ethods for 
accurately com puting th e  functions and constants 
involved are  sta ted  and necessary tables for applying 
th e  results are  given. L. s. G.
517.516 : 621.396.677 2009

Laguerre functions in the m athem atical foundations 
of the electromagnetic theory o f the paraboloidal 
reflector. Pinney, E. J. M ath. Phys., 25, 49-79 

vol. xxjx.— a.— 1946. August.

(Feb., 1946).—T he scalar wave equation  in  p a ra ­
bo loidal co-ordinates is separable and  the  solu tion  
o f  the  separated  equation  is expressible in  term s o f the  
two solutions, iJ’iz) and £/{f(z), o f Laguerre’s equation. 
The properties o f these two functions a re  developed 
in great detail. A  num ber o f  analytical expressions 
for them  are  given and various integrals involving the 
functions are evaluated. T he so lu tion  to  th e ’ wave 
equation  is expressible directly in  term s o f

S?(z) =  Z ^ e - ^ C z ) ,  V ?(z) =  Z ^ e - ^ U ^ z )  
and  various properties o f  these two functions are 
deduced. T he m athem atics presented in  this paper 
provides a  basis fo r the rigorous theory  o f  the 
parabolo idal reflector. l. s. g.
517.564 2010

A note on Bessel functions o f purely imaginary 
argument. Montroll, E. W . J. Math. Phys., 25, 
37-48 (Feb., 1946).—A  difference-differential equation 
w hich occurs frequently in  physical problem s is

ayn+ l -  (a +  b +  d/dt)yn + b y „ - l *= 0 (1)
where y n =  y n(t) and  n — 1 ,2 , . . . ,  N. T he solution 
o f  th is equation  m ay be w ritten as a n  infinite series 
o f  functions I„(x). T h e  value o f  at is found which 
maximizes e ~ axIn(x) and  asym ptotic form ulae are 
found  fo r /„_i(/?/()//„0?«), /„+,(/S/i)//,,(/?«) and
In(fSn) when u is large an d  (S >  0. These results are 
used to  discuss the  so lu tion  o f  (1). A n appendix 
gives an  asym ptotic  form ula for 

-b
exp {nf(x)}dx

•Tar
where f ix )  is a  continuous function  w ith a  single 
m axim um  in the  interval (a, b). l. s. g.
517.566 2011

On the computations o f M athieu functions. Blanch,
G. J. M ath. Phys., 25, 1-20 (Feb., 1946).—A  m ethod 
is given fo r correcting the  characteristic values o f 
M athieu’s differential equation  and  the  corresponding 
F ourier coefficients for the periodic solutions, b o th  o f 
w hich m ay be obtained by know n m ethods. A n 
expression for the  erro r in  the  ra tio  o f  two successive 
coefficients, in  term s o f  the e rro r in  the characteristic  
value, is also given. Two exam ples are studied.

l. s. G.
517.6 : 536.21 2012

Some applications o f the repeated integrals o f the 
erro r function. Jaeger, J. C. Quart. Appl. M ath., 4, 
100-3 (April, 1946).—T he in tegrals are I„(n — 0, 1, 
2, . . .) where

& ( x )  = ( « = 1 , 2 , . . . )

and  they arise  in  problem s on  th e  conduction  o f  h eat 
in  solids. A  re la tion  concerning the  L aplace trans­
form  o f  a  function  involving /„  is proved and  used in  
deducing th e  solu tions o f  a  num ber o f  problem s o f  
practical in terest w hich involve heat generation  in  the 
solid  (e.g. the  hydrating  o f  cem ent). l. s. g.

219 8
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517.7 : 518.2 2013 as functions o f A — log10 (1 — k2) for
Auxiliary table o f complete elliptic integrals. 

K a p l a n , E. L. J. M ath. Phys., 25, 26-36 {Feb., 
1946).—Tables, correct to  10 decim al places, are given 
o f the values o f  the integrals

f in  r in
K-- (1 - ¿ 2sin 2 0 )-W 0  E - (1 — k 2 sin 2 6)h/6

A =  1( 005)2( 01)6.

518.2 : 517.7 see Abstr. 2013

L. S. G.

519.283:620.113 2014
Statistical methods in quality control. X. Classifica­

tion of defects and quality rating. Elect. Enghg, N. Y., 
65, 117-19 {March, 1946).

ASTRONOMY . GEODESY 52
521.03 : 621.396.9 2015

Project D iana. Army rad ar contacts the moon. 
W e b b , H . D . S k y  and Telescope^ 5, 3-6 {April, 
1946).— [Abstr. 1938 B (1946)]. 
5 2 3 .1 1 :5 3 1 .5 1 :5 3 0 .1 2 =  3 2016

The one-body problem in the Einstcin-de S itter 
expanding universe. Ja r n e fe l t , G. Ann. Acad. Sci. 
Fenit. A {No. 12) 38 pp. (1942) In German.—T he first 
p a rt o f  the  paper deals w ith the  reduction o f  certain  
differential form s: 

ds2 _  ev(r, DdP _  e>.(r, »{dr1 +  r 2d02 +  /•2 s in 2 0d<f>2) 

to  the  standard  co-ordinates, p, r  in which 
ds1 =  H (p, r)d r2 -  G{p, r)dp2 -  p 2d02 -  p 2 s in 2 0<#2 

T he two cases considered are (1) the  E inste in -de Sitter 
universe in  which v =  0, A =  g  =  log (1 +  j k 0t) 
(k0 =  constant) and  (2) M cVittie’s form  fo r a particle 
o f  m ass m a t the  origin o f  co-ordinates in  th is universe 
fo r which

1 1 — rn/2re$8 \
V =  2 l0g \ l+ m l2 r e i* ) ’ A“  4 ' 0g 0 + " ' / > e i(0 + i '  
T he functions H  and  G are found in M cV ittie’s case 
as power-series in the two variables x  =  p ~ ' ,  
y  =  k lp 2l{ 1 +  |7c0t ) : . T hese series are then 
generalized and  a  m ore general field th an  M cV ittie’s 
is obtained, still w ith  a  particle  o f  m ass m  at the 
origin. In  th is m ore general field, the  o rb its o f 
p lanets traced  ou t round  the particle  are show n to  be 
unaffected by the expansion o f  the  universe as a 
whole. g . c. Mcv.

523.165 : 621.396.821 2017
Interstellar origin o f cosmic radiation a t radio­

frequencies. G reen ste in , J. L., H e n y e y , L. G ., a n d  
K e e n a n , P. C. Nature, Lond., 157, 805-6 {June 15, 
1946).—T he m easured rad iation  from  in terstellar 
space [Abstr. 1205 (1946), 2112 (1945)] agrees closely 
w ith the value calculated fo r free-free transitions by 
electrons in  the field o f p ro tons in  in terstellar space 
[Astrophys. J., 91, 625 (1940)]. T he suggestion 
[Abstr. 897 B (1946)] th a t the  origin o f  th is radiation  
is to be found  in  “ bursts”  from  stars is show n to  be 
untenable.

523.823:523.851.1 =  4 2018
The masses of a  non-rcsolvable system of stars. 

D u r a n d , G . C.R. Acad. Sci., Paris, 222, 275-7 
{Jan. 28, 1946) In French.—T he application  o f  the 
m ass-lum inosity law  to a  system  o f  stars w hich are 
so  close together th a t they cannot be observed ind i­
vidually is considered. T he m ass-lum inosity law is 
a  linear, o r  an  approxim ately linear, re la tion  between 
th e  logarithm  o f  the m ass o f  a  s ta r and its absolu te 
bolom etric m agnitude. The principal result o f  the

investigation is the value o f  the  relative e rro r in  the 
m ass o f  the system w hich results by applying the 
m ass-lum inosity law to  the system  as a  w hole instead 
o f  to  each individual star. g. c. mcv.
523.83 2019

The space motions of the cluster variables. McLeod, 
N . W . Astrophys. J., 103, 134-8 {March, 1946).— 
T he available radial velocities (67 stars) for. stars o f 
this type gave a so lar m otion  o f  157 km /sec tow ards 
the apex a  =  20h50m, S =  + 5 9 ° , w hilst the  available 
tangential m otions (58 stars) gave 142 km /sec tow ards 
a  — 21h24m, <5 =  +  38°. F o u r different solutions 
were com pleted o f  the  velocity ellipsoid bu t these 
were in disagreement. T he velocity d ispersion along . 
the  axis in  th e  direction o f  the  galactic centre was 
170 km /sec w hilst it was 50 km /sec in  th a t o f  the 
galactic poles. SW  Bootis, R Z  Cephei and  U  C om ae 
are possibly in retrograde m otion abou t the  galactic 
centre. g. c. mcv.
523.841.1 2020 

The relation between light curves and luminosities
of novae. McLaughlin, D . B. Publ. Astr. Soc. 
Pacif., 57, 69-80 {April, 1945).—N ova lum inosities 
are determ ined from  expansions o f  nebular shells, 
in terstellar line intensities, galactic ro ta tio n  and 
occurrence in the A ndrom eda nebula, greater 
M agellanic cloud and  Sagittarius cloud. T he ra te  o f 
decline (defined as the  tim e taken to  fall 3 m agnitudes 
from  m axim um ) shows strong correlation  with 
lum inosity, the  slower novae being fainter. The 
re la tion  holds betw een th e  lim its M  =  — 9 to  
— 3-6; som e supem ovae, “ perm anent”  and  “ d w arf” 
novae do  n o t fit th e  re la tion . d. l .  e.
523.841.372.4.035.92 2021

Six-colour photometry of stars. IV . V ariation of 
a  U rsae M inoris a t  different wavelengths. Stebbins, J. 
Astrophys. J., 103, 108-12 {March, 1946).— Gives the 
am plitude o f  the  ligh t varia tion  o f  Polaris [see 
A bstr. 2708 (1945)]. T he v aria tion  m easured is 

o f  the  corresponding variation  fo r <5 Cephei. The 
period  o f  the  variation  has increased over that 
predicted by any o f  the  o ld  form ulae. e. g . m.
523.841.9 2022 

O rbital elements o f the Algol variable SS Bootis.
Sanford , R . F . Astrophys. J., 103, 114-16 {March, 
1946).
523.841.9 : 523.877 see Abstr. 2028
523.851.1 : 523.823 =  4 see Abstr. 2018
523.87 2023

Spectra of BD stars within five degrees o f the N o rth "  
Pole. Nassau, J. J., and Seyfert, C. K. Astrophys. 
J., 103, 117-32 {March, 1946).—A  table o f  about

220



523.87 530.145

1 150 stars is given, show ing spectral types estim ated 
from  objective prism  spectra, w ith lum inosity groups 
(giant o r dw arf) for a ll those o f  type G 2 o r later. 
T he percentages o f  dwarfs a re  in  agreem ent with 
those found by o th er workers, and  show  a  striking 
decrease from  types G 2 to  G 8—indicating tire 
necessity fo r accurate classification. The selective 
absorp tion  in th is region is found to  increase linearly 
to  0-30 m at 450 parsecs, and to  rem ain constant 
thereafter. d. l. e.

523.87 2024
The spectrum of Procyon: a  typical sta r o f class F. 

Swensson, J. W . Astrophys. / . ,  103, 207-48 (M arch, 
1946).—A n extensive table (about 3 600 lines) is 
given o f  wavelengths, estim ated intensities and 
identifications o f  abso rp tion  lines betw een 3 800 and 
6 768 A from  high d ispersion spectra. A bout 8% o f 
the  lines are unidentified, m ost o f  them  being also 
found in the  sun  and som e late  type stars. M any 
metals show  strong lines from  bo th  neutral and 
singly ionized atom s, and m ost o f  the  ra re  earths are 
present. Bands o f  C N  and C H  molecules are also 
faintly  recognizable. d. i.. e.
523.872 : 535.343 2025

On the continuous absorption coefficient of the 
negative hydrogen ion. Chandrasekhar, S. Astro­
phys. J., 102, 223-31 (Sept., 1945).— Difficulties 
arising  from  the  fact [Abstr. 825 (1945)] th a t the 
absorp tion  coefficient o f  H ~  depends on  the wave 
function o f  the ground  sta te  in regions far from  the 
hydrogenic core a re  avoided by deriving the  absorp­
tio n  cross-section from  th e  m atrix  elem ent o f  the 
m om entum  operator. The new  absorp tion  curve 
so determ ined gives a  max. a t 8 500 A, where the 
absorp tion  coefficient is 4 -3 7 x  1 0 ~ 17 cm 2. a. hu.

523.877 2026
On the radiative equilibrium of a  stellar a tm o­

sphere. VI. Cesco, C. U., Chandrasekhar, S., and

Sahade, J. Astrophys. J., 101, 320-7 (M ay); Erratum, 
102, l'37 (July, 1945).—Third-approxim ation  solu tions 
to  the  problem  o f line form ation in a  stellar a tm o­
sphere are  tabulated  [see A bstr.. 2137 (1945)], and 
num erical form s o f  the so lu tion  fo r the  radiative 
equilibrium  o f  a  planetary nebula are obtained.

A. HU.
523.877 ' 2027

O n the radiative equilibrium of a stellar atm o­
sphere. V II. Chandrasekhar, S. Astrophys. J., 
101, 328-47 (M ay, 1945).—T he solution to  the 
equation  o f  radiative transfer when the  continuous 
absorption coefficient varies w ith wavelength is 
considered beyond the  first approxim ation  provided 
by th e  grey-body assum ption. T he correction to  be 
m ade to  the tem perature d istribution to  allow for 
m aterial w hich departs from  greyness are evaluated 
to  a  second approxim ation  in  w hich the  m ean absorp­
tio n  coefficient is not R osseland’s m ean but is a 
straight average o f values weighted according to  the 
net m onochrom atic flux in a  grey atm osphere at the 
wavelength concerned. T he m onochrom atic fluxes 
and their derivatives arc evaluated for a  range o f 
optical depths. a. hu.
523.877:523.841.9 2028

O n the radiative equilibrium of a stellar atm o­
sphere. V III. Chandrasekhar, S. Astrophys. J., 
101, 348-55 (M ay, 1945).— M ethods previously 
developed [see A bstr. 829 (1945)] are applied to  the 
problem  o f  th e  reflection effect in  eclipsing binaries. 
G eneral solu tions are found fo r th e  equation  o f  
transfer representing the  radiative equilibrium  o f  an 
atm osphere exposed to an  oblique beam  o f  parallel 
radiation . A relation  is developed between the 
angular d istribu tion  o f  the reflected rad ia tion  and the 
law o f  darkening in an  atm osphere characterized by 
a  constant net flux and w ith no incident radiation.

A. HU.
523.877 : 537.562 : 533.75 see Abstr. 2062

PHYSICS 53
53.081.3 =  3 2029

Q uantity  o f m atter as a  fundamental quantity.
Pohl, R. W ., and Stockmann, F. Z. Phys., 122, 
534-8 (1944) In German.—Instead o f  w riting “ mol. 
vol. => 22-41” it is suggested th a t the  correct expres­
sion  is “ m ol. vol. =  22-41 per M O L”  (where M O L 
is the  quantity  o f  m atte r in 1 gm molecule). This 
quan tity  o f  m atte r is to  be regarded as a  fundam ental 
un it, together w ith the  usual units o f  length, time, 
m ass, tem p, and  charge. b. a.
53.081.5:621.3.011 =  4 2030

Simplification of electric and magnetic dimensions. 
Tarbouriech, M . Rev. Gen. Elect., 55, 151-5 
(April, 1946) In French.— R eferring to  Brylinski’s 
proposal [see A bstr. 1791 (1946)], tri-basic systems 
in  current, length, tim e; and  current, velocity, tim e 
are  considered as alternatives; each shows some 
saving in  to ta l num ber o f  sym bols, bu t electrostatic  
and electrom agnetic systems still differ. By the 
adoption  o f  a  quadri-basic system  th is difference m ay 
be m ade to vanish; perm eability associated with 
either L, M , T  (classical) o r Q, L, T  (Brylinski)

exemplify this. A lternatives a re  L, / ,  T  associated 
w ith either perm eability o r voltage, each show ing a 
saving in  sym bols, but the preferred suggestion is a 
system based on R, I, T  and  L  (ohm , am pere, second 
and metre), which requires only J  o f  th e  letters and 
exponents necessary for the classical L, M , T, per­
m eability system. T he abbreviation “ O .A .S .M .” is 
suggested to  denote this new system. o . f. f.

FU N D A M EN TA LS 530.1

530.12 : 531.18 see Abstr. 2039-2041
530.12 : 531.51 : 523.11 =  3 see Abstr. 2016
530.145 2031 

Elimination of divergencies in quantum electro­
dynamics and in meson theory. Gustafson, T. 
Nature, Lond., 157, 734 (June 1, 1946).
530.145 =  3 2032 

Observations on the energy-impulse tensor o f the
field theories o f m atter. Iskraut, R . Z . Phys., 119 
(Nos. 11-12) 659-76 (1942) In German.— B elinfante’s



530.145 531.19

m ethod [Abstr. 4465 (1939)] o f  determ ining the 
sym m etrical energy-im pulse tensor is discussed and 
simplified. T he angular m om entum  and  its resolu tion  
in to  orbital angular m om entum  and  sp in  angular 
m om entum  are dealt w ith in  conjunction  w ith the 
localization o f the  energy and im pulse. A  sum m ary 
o f  im portan t m agnitudes o f  the  scalar, M axwell, 
Yukawa and D irac  theories is included fo r com parison.

h . G. s.

530.145 : 535.14 =  4 2033
On the theory o f the photon in a  Riem annian space. 

T onnelat, M . A. Ann. Phys., Paris, 15, 144-224 
{Jan.-March, 1941) In French.—T he theory  is in tro ­
duced by a  p resenta tion  o f  the equations o f  the  pho ton  
in  a  E uclidean space. The form alism  o f  D irac’s 
equation  and the wave functions w ith 4  and w ith 16 
com ponents are discussed and  these lead  to  the 
M axwellian and  non-M axw ellian equations in  the 
theory o f  the photon. T hen the pho ton  equations in 
a non-Euclidean space are form ulated. The space is, 
in  general, supposed to  have bo th  curvature and 
torsion, and the  photon  equations involve two 
operato rs in tim ately related  to  the geom etry o f  the 
space. T he com patibility  o f  th e  equations is d is­
cussed. T he electrom agnetic equations in  th e  photon 
theory are studied  and the  second o rder equations 
o f  propagation  are  given. T he final discussion 
com pares the  wave and corpuscular theories o f  light 
on  th e  basis o f  the  results obtained in th e  paper.

L. S. G.

530.145.1 2034 
Quantum  equations and nuclear field theories.

F l in t , H . T. Phil. M ag., 36, 635-43 (Sept., 1945).—  
D irac’s equation  fo r a  charged particle  in  a gravita­
tional and electrom agnetic field is modified to include 
the influence o f  a  nuclear field. T he form  o f  the 
equation  is given explicitly in  4 cases. In  these the 
field is characterized respectively by (1) a  vector (K^),
(2) antisym m etric tensors o f  the second rank , ( 
and (Tjiv), (3) tensors o f  the th ird  rank, (Fxnv) and 
(7>,|i.v) antisym m etric in  (A, /<) and (//, v) and  (4) ten­
sors (F?,|ivp) and (7>,nvp) antisym m etric in  neigh­
bouring suffixes. T he in teraction  term s, arising from 
the in teraction  between the field and  the  sources, 
suggest the  in teraction  which occurs between th e  field 
and polarization  in  the  electrom agnetic theory o f 
polarizable m edia. T h is analogy is studied  and an 
expression fo r the  energy tensor is derived. T he field 
com ponents are determ ined by the  polarization  ten­
sors and  vectors. l . s. g .

530.145.1 2035 
Derivation of D irac’s equation for a  free particle.

C heng , K . C. Proc. Camb. Phil. Soc., 42, 185-7 
{June, 1946).—It is show n th a t th e  equation  m ay be 
obtained from  quantum  m echanics alone i f  the 
relativistic energy o f  th e  particle  is treated  as an 
energy operator. L. S. G.

530.145.1 : 531.314.3 2036 
A  note on the H am iltonian equations of motion.

C hang , T. S. Proc. Camb. Phil. Soc., 42, 132-8 
{June, 1946).—I f  the  L agrangian, L, contains only 
th e  field observables an d  their first derivatives, the  
field equations, obtained by varying the Lagrangian, 
m ay be brought in to  canonical form  and thus quan­
tized by introducing suitable com m utation relations.

A  study is now m ade o f  the  case where L  contains 
derivatives h igher than  the first. W ith  proper 
definitions o f  the  conjugate variables and o f  the 
H am iltonian  the  field equations can in m ost cases be
brought in to  canonical form . A  modified form  is
given when the  conjugate variables are independent. 
A  special case, suggested by the  Lagrangian fo r a 
D irac  electron, is discussed. L. s. G.

530.145.6 =  4 2037 
On the wave mechanics of elementary particles.

Kwal, B. C.R. Acad. Sci., Paris, 218, 613-15 
{April 12, 1944) In French.— A  con tinuation  o f  a 
previous n o te  [Abstr. 1506 (1946)]. T he secondary 
equations are now  studied. Those fo r a sp in  j  =  1 
and j  =  ■§ are given explicitly and the form  fo r general 
values o f  j  is indicated. l. s. g.
530.145.6 : 537.12 =  4 2038 

The specific ciiarge and the spin o f  the classical
electron. Stueckelberg, E. C. G . Helv. Phys. Acta., 
18 {No. 1) 21-44 (1945) In French.—T he linear electro­
dynam ical theory o f the  electron, given in  two 
previous papers [Abstr. 1342 (1944)], is now  replaced 
by a theory in w hich the field equations m ay be n o n ­
linear. I t  is then  possible to  in troduce the theory o f 
gravitation. T he results are: (1) the gravitational 
charge o f  the  com plete system  is the  sam e as its 
inertial m ass, (2) the  functional equation  for the world 
line  o f  the electron possesses, fo r certain  non-linear 
theories o f  a  highly singular form , periodic solutions, 
even in  the absence o f an  incident field o f  radia tion . 
In  th is theory an  acceleration o f  charged particles 
w ithout rad ia tion  is possible. l .  s. o .

M E C H A N IC S O F  S O L ID S  531
531.18 : 530.12 2039 

A note on the relativistic problem of uniform rotation.
Hill, E. L. Phys. Rev., 69, 488-91 {M ay  1 and  15, 
1946).—A  study o f  uniform  ro tational m otion  about 
an  axis is m ade on  the  basis o f  a  definition o f  hydro- 
kinetic character. A  so lu tion  is found  in  which the 
particle  speed is linear with distance from  the axis o f 
ro tation  to  term s in  (R cojc)2, bu t approaches the 
speed o f  light a t great distances. This result is 
unchanged by the in troduction  o f  relativistic ac­
celerated  Euclidean axes. R easons a re  given for 
concluding th a t E hrenfest’s paradox  in the  problem  o f 
the  ro tating  disc and the  question  o f  the  “ geom etry” 
o f  the  m otion, in the sense o f  general relativity theory, 
can be answered only on  the basis o f  a theory o f  the 
generation  o f  the  ro tation .
531.18 : 530.12 2040 

Relativistic dynamics of spin-fluids and spin-particles.
Weyssenhoff, J. W. Nature, Lond., 157, 766-7 
{June 8, 1946).
5 3 1 .1 8 :530 .12  2041

Spin-particles moving with the velocity o f light.
Weyssenhoff, J. W. Nature, Lond., 157, 767 {June 8, 
1946).
531.19 =  4 _ 2042

Distribution law for summation functions in statistical
mechanics. Khintchine, A. C.R. Acad. Sci., URSS  
34 {No. 2) 55-7 (1942) In French.— It was previously 
show n th a t th e  classical lim it theorem s o f  the 
calculus o f  probabilities m ay be used to  derive
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asym ptotic form ulae for the m ean values and dis­
persions o f  sum m ation  functions, which arc  the m ost 
im portan t functions o f  statistical m echanics. T he 
law  o f  d istribution  for such functions is now  deduced. 
I t  is o f the  G aussian form . T he dispersion is also 
found . l. s. G.
5 3 1 .1 9 :5 3 2 .7 :5 3 3 .7  2043

The statistical mechanical- theory of transport 
processes. I. General theory. Kirkwood, J. G. 
J. Chem. Phys., 14, 180-201 (March , 1946).—Outlines 
are sketched for a  general statistical m echanical 
theory o f  transport processes; e.g. diffusion, heat 
transfer, fluid flow and response to  tim e-dependent 
external force fields. In the case o f  gases the  theory 
leads to  the  M axw ell-B oltzm ann integro-dilferential 
equation  o f  transport. In  th e  case o f  liquids and 
solu tions, it leads to  a generalized theory o f  Brownian 
m otion, in which the friction constant is explicitly 
related  to  th e  interm olecular forces acting in the 
system.

531.261 =  4 2044
Solution of an  inverse problem in the theory o f 

potential. Z amoreff, A . A. C.R. Acad. Sci., UPSS, 
32 (No. 8) 546-7 (1941) In French.— A continuation 
of previous work [C.R. Acad. Sci., URSS, 31 (No. 9) 
(1941)]. It is now shown that if, on a certain line, 
the derivative of the potential due to a heavy body be 
known, the shape and density of the body may be 
determined. l .  s. g.
531.314.3 : 530.145.1 see Abstr. 2036
531.391.1 : 512.83 see'Abstr. 2007
531.51 : 530.12 : 523.11 =  3 see Abstr. 2016

M E C H A N IC A L  M E A SU R E M E N T S 531.7

531.711 =  4  2045
The new graduated prototype of the International 

Bureau of W eights and M easures for the subdivisions 
o f the m etre. M oreau, H ., and  C abrera, N . Rev. 
Opt. (Theor. Instrum.) 23, 255-60 (Oct.-Dec.., 1944) 
In French.—The difficulties originally encountered in 
w orking with P t- I r  (poor polish, difficulty in m arking, 
etc.) m eant th a t som e o f  the o lder prototypes were no t 
entirely  satisfactory. One o f  these (T4) has now  been 
renovated, m arkings rem oved, surface planed and 
repolished, and regraduated. Tw o independent 
exam inations have now  been m ade o f  this new 
p ro to type and it is found that the e rro r fo r any 
g raduation  rarely  exceeds a  m icron. T he length is 
given as 1 m  — 1 • 14 /< at 0°c. a . h .
531.717.86:535.423 2046

A method for precision alignments, van H eel, 
A. C. S. J. Opt. Soc. Amer., 36, 242-3 (April, 1946).—- 
In  aligning three  po in ts, one po in t being m idway 
between two end points separated by 30 to  50 m, an 
a ttem pt was m ade to  use the diffraction max. and 
min. on the outside o f the  geom etrical shadow  o f  a  
straight edge. A  precision o f  the order o f  0 • 1 m m  
was thus obtained. A  second a ttem pt substitu ted  a 
double slit for the straight edge and in  this case a 
precision o f  the  o rder o f  0-01 m m  was obtained. 
T he suggestion is m ade th a t the m ethod could be used 
fo r the  determ ination o f  the deviations o f  m achine 
parts, lathe beds, etc. a . h .

vol. xlix .— a .— 1946. A ugust.

531.776 2047
M easurem ent o f high rotational speed. M ajumdar, 

S. D . Indian J. Phys., 28, 153-8 (Aug., 1945).—  
The m ethod is an  application o f  the  stroboscopic 
principle. In term itten t light from  a m irro r on  an  
electrically m aintained tuning fork  passes th rough  
a  narrow  slit and is reflected front a  slightly tilted  
m irror fixed to th e  centrifuge; a  circle o f  bright do ts 
appears on  a screen. T he num ber o f  these dots is 
equal to the denom inator o f  the ra tio  o f  the  frequency 
o f  ro tation  to  that o f  vibration. T o obtain  the 
num erator th e  slit is m oved a  litt.lc, and  each do t 
splits up in to  two which again coincide. The dis­
placem ent o f  th e  slit from  the  zero position  necessary 
to  get this coincidence is m easured, and  from  this the 
num erator is calculated. T he m ethod is capable o f 
a very high degree o f accuracy.
531.788.12 =  4  2048

M cLeod gauge improvements. T arbes, P. L e Vide, 
1, 9-11 (Jan., 1946) In French.— R elates to  gauges 
w ith fixed com pression ra tios. The D unoyer 
m odification, w ith four ra tio s, necessitates four 
reading tubes o f  different diam eters to  elim inate the 
effects o f  capillarity in  determ ining the pressure 
differences. The im provem ent described consists o f  
using only one tube and correcting fo r capillarity by 
m oving the zero o f  the scale on w hich the magnified 
pressure difference is read. T he am ount o f  this 
correction  is determ ined by a  separate  calibration 
w hich requires frequent repetition, as it depends on  
the  sta te  o f  the  glass walls o f  the tube. N. c .
531.788.6 2049 

Thermocouple vacuum gage. R obinson, H ., and
F lanagan , M . C. Gen. Elect. Rev., 49, 42-4 (May, 
1946).— Utilizes variation o f  therm al conductivity o f 
gas with pressure a t low  tem peratures. A  standard  
heating current is passed th rough  a wire in the gas, 
and  the  equilibrium  tem perature o f  the  w ire m easured 
by a  therm ocouple, connected m echanically bu t no t 
electrically to  the wire. T he h igher the pressure, the 
h igher the  conductivity o f  the  gas and the  lower the  
therm ocouple reading. T he instrum ent covers the 
range 0-200 m icrons, is direct-reading and  m ay  be 
used to  give rem ote indications. By com parison o f 
readings w ith those o f  a  M cLeod gauge, the  partial 
pressure o f  condensible gases m ay be estim ated.

N. C.
531.788.7 2050 

An ionization gauge of simple construction. F ogel,
C. M . Proc. Inst. Radio Engrs, N . Y. Wav. Electrons, 
34, 302-5 (M ay, 1946).—A  new gauge is described 
for m easuring pressures from  10- 4  to  < 1 0 “ 8 m m  
o f  Hg. Except fo r a  m ultiplying facto r o f  10, it gives 
a  direct reading o f  residual a ir pressure. T he gauge 
employs two plates, as the  electron and  ion  collector, 
respectively. They are  located on  opposite sides o f 
the  filam ent, bu t equidistant from  it. This allows 
easy outgassing o f parts, e ither by electron  bom ­
bardm ent o r  by r.f. heating. A  protective shield in 
fron t o f  the ion collector aids in reducing the  electrical 
leakage to  th a t elem ent.
531.788.7 : 621.316.71 2051 

A reliable high vacuum gauge and control system.
P icard , R . G ., Smith , P. C ., and  Z ollers, S. M. 
Rev. Sci. Instrum., 17, 125-9 (April, 1946).—Two 
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gauges are employed, one a  therm ocouple and the 
o ther a discharge gauge. The instrum ent is extremely 
satisfactory for the m easurem ent o f  pressures in the 
range, atm ospheric to < 1 0 ~ 4 m m  Hg. Both gauges 
are o f  a  type which will no t be dam aged if  gases are 
suddenly adm itted  to  the  system. The gauges and 
power supply are described in detail. A circuit is given 
whereby the current from  the gauges m ay be used to 
contro l equipm ent so that th e  pressure in the vacuum  
system m ay be used to operate  o ther devices.

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

532.526 : 536.24.01 2052
Calculations concerning theoretical values of 

boundary-layer thickness and coefficients of friction 
and of heat transfer for steady two-dimensional 
lam inar flow in an incompressible boundary layer with 
mainstream  velocity U  oc .x'" or U  oc e L%. O ldroyd , 
J. G . Phil. Mag., 36, 587-600 (Sept., 1945).— The 
boundary  layer thicknesses and the coefficients o f  
friction arc determ ined by two m ethods: (1) from  data  
given by H artree’s num erical so lu tion  o f  the boundary 
layer equations [Abstr. 2389 (1937)]; (2) Pohlhausen’s 
adap tation  o f  the m om entum  equation. T he results 
give an indication o f  the  accuracy o f  m ethod (2). 
Discrepancies are sm all when the pressure gradient 
is negative. The coefficients o f  heat transfer (C //) 
and skin-friction (Cf) are com pared fo r a range o f 
values o f the Prandtl num ber, a. It is found that a law 
o f  the  form  C /y /jC / =  Aa" m ay be expected to  give 
good results especially when 0 -6  <¡<7 < 7 - 0 .  The 
values o f  A and n for different form s o f  the m ain­
stream  velocity are given. l . s . g .
532.64 : 541.183.02 2053

Saturated adsorbed films and the structure of deeply 
super-cooled water. Bangham , D. H. Nature, 
Loud., 157, 733 (June 1, 1946).—The reported  spread­
ing o f  super-cooled w ater d rops a t low tem peratures 
[Abstr. 1613 (1946)] does n o t imply a  lowering o f 
surface tension, but ra ther that the m olecular pattern  
o f the  water, and  specially its surface layer, approxi­
m ates m ore closely to th a t o f  the adsorbed vapour 
films on the m etal surface. [See A bstr. 1859 (1938)].
532.7 : 533.7 : 531.19 sec Abstr. 2043
532.7 : 539.6 =  4 2054 

Process of calculating some molecular magnitudes of
the liquid state. M erigoux, R . C.R. Acad. Sci., 
Paris, 222, 138-9 (Jan. 7, 1946) In French.— On the 
assum ption that the  force o f  m olecular interaction is 
o f  the form  f(r) a(r — ra)/rk, expressions are found 
fo r a, ra and k  in term s o f  observable quantities.

a . j . c . w .
532,72 2055

The diffusion of electrolytes and macromolecules in 
solution: A historical survey. Longsw orth , L. G. 
Ann. N .Y . Acad. Sci., 46, 211-39 (Nov. 30, 1945).— 
This historical survey is an  introduction  to  a  m ono­
graph on diffusion which contains the 5 papers which 
follow [Abstr. 2055-60 (1946)]. Its justification is to 
fill in gaps left by the o th er authors and to emphasize 
experim ental m ethods. The subjects dealt w ith are: 
F ick’s laws o f  diffusion; boundary conditions in 
diffusion; integral and differential diffusion coeffi­
cients; B oltzm ann’s relation; the theoretical inter­

pretation  o f  the diffusion coefficient; and experimental 
m ethods which include: layer analysis, the  float 
m ethod, optical and m icro-m ethods, precision o f  the 
optical m ethods, and the steady sta te  m ethod o f 
Clack. T he last nam ed has been discussed a t some 
length because C lack 's results were found by Onsager 
and Fuoss to  be m ost nearly in accord with the theory 
o f  the process, and o f  particular interest to those 
prim arily interested in the optical m ethods. The 
difficulties attendan t upon the  developm ent and 
m aintenance o f  the steady sta te  have m ade C lack’s 
work an outstanding contribution  to  ou r knowledge 
o f  diffusion. H. H. HO.

532.72 2056 
Theories and problems of liquid diffusion. O nsager,

L. Ann. N .Y . Acad. Sci., 46, 241-65 (Nov. 30,
1945).—A fter an  introduction  which indicates the 
relative lack o f  developm ent o f  the  theory o f liquid 
diffusion, the  au th o r considers systems o f  description 
since no t one o f  the phenom enological schemes which 
are fit to  describe the general case o f  diffusion is 
widely known. The treatm ent includes the generaliza­
tion  o f  F ick’s law, reciprocal relations, the dissipation- 
function, and diffusion and hydrodynam ics. The 
diffusion o f  non-electrolytes is next discussed fo r 
d ilu te and concentrated solutions, following which 
comes the consideration o f  solutions o f  electrolytes 
based on a  com prehensive analysis o f  kinetic and 
colligative properties such as diffusion and electro­
lytic conduction, and the effects, o f  C oulom b forces. 
A brief note on  concentrated solutions o f  electrolytes 
concludes the paper. h . h . h o .

532.72 : 541.64 2057 
The effects of concentration and polydispersity on the

diffusion coefficients o f high polymers. Beckmann, 
C. O ., and  R osenberg, J. L. Ann. N. Y. Acad. Sci., 
46, 329-45 (Nov. 30, 1945).— Lam m  has show n that 
there are m any advantages to be realized by trans­
form ing the experim ental da ta  obtained a t various 
tim es o f  diffusion to  a set o f norm al co-ordinates 
which elim inate time, diffusion coefficients, con­
centration  and geom etry o f optical system  as 
variables. In such co-ordinates, the experim ental 
poin ts obtained a t different times will a ll fall on  the 
sam e curve for a  perfect experim ent. By this device, 
a  sensitive test is afforded for the reliability o f  data 
obtained a t different times o f  diffusion, and an ideal 
diffusion curve has been derived, which is com pared 
w ith curves from  experim ental d a ta  afforded by 
three am ylose acetates. T he effects o f  polydispersity 
on the  diffusion coefficients o f  high polym ers are then 
discussed, and tests fo r polydispersity indicated, 
e.g. by com paring the results o f  a  free diffusion with 
those o f an  ultracentrifugal experim ent. h . h . ho .
532.72.08 2058

A conductance method for the determination of the 
diffusion coefficients of electrolytes. H arned , H . S., 
and F rench , D. M . Ann. N .Y . Acad. Sci., 46, 
267-81 (Nov. 30, 1945).—The apparatus m easures 
the  differences in  conductance across th e  top and 
bo ttom  o f  a  cell o f  the form  o f  a rectangular parallele­
piped, while the  electrolyte is diffusing vertically 
upward. The theory o f the  cell is developed, a n d -  
bo th  the theoretical and practical advantages o f  em­
ploying a difference in conductance ra ther than a
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single conductance m easurem ent are show n. In 
add ition  to  th e  conductance m easurem ents a t suitable 
tim e intervals, only the  dep th  o f  the cell is required 
fo r the absolute determ ination o f  the  diffusion 
coefficient. M easurem ents o f  the diffusion coefficient 
o f  KC1 solu tions a t 25°c an d  in the concentration  
range 0-0025-0 -005m have been m ade. These are 
com pared w ith theoretical values derived front the 
theory  o f  Onsager and Fuoss, and the erro r appears 
to  be approxim ately ± 0 -9 % . h. h. ho.
532.72.08 2059 

The diaphragm cell method of m easuring diffusion.
Gordon, A. R. Ann. N . Y. Acad. Sci., 46, 285-308 
(Nov. 30, 1945).—N o rth ro p  and  A nson’s diaphragm  
cell is first described with various m odifications o f  
experim ental technique, together with a derivation o f  
the  equation, In Ac//Ac0 =  — f!Di, usually em ­
ployed to com pute the  diffusion coefficient in a  
diaphragm  cell m easurem ent, where A c / and Ao0 
stand  fo r final and initial concentra tion  differences, 
P is the cell factor, and D is the diffusion coefficient. 
It is assum ed implicitly that the  cell facto r remains 
constant, i.e. that bo th  solutions are constan t in 
volume. T he present paper is devoted to  a  con­
sideration o f the  validity o f  the  above equation  in 
in terpreting cell da ta . T he questions o f  cell volume, 
hom ogeneity o f  the  inner and ou ter solutions, the 
assum ption o f a  steady state  in the diaphragm , the 
m echanism  o f  transport in the  diaphragm , the 
calibration  o f  the  d iaphragm  cell and the  relation 
between the  diaphragm  cell integral coefficient and the 
differential coefficient are reviewed in th is connection. 
I t  is concluded th a t the  cell is still unsurpassed in its 
simplicity and in the  precision o f  the da ta  it yields.

H. H. HO.
532.72.08 2060 

Diffusion constant measurement in theory and
practice. Bevilacqua, E. M ., Bevilacqua, E. B., 
Bender, M . M ., and Williams, J. W. Ann. N .Y .  
Acad. Sci., 46, 309-27 {Nov. 30, 1945).—A  review o f  
theory indicates that there  is little justification for 
m odification o f  the present m ethods o f calculation 
o f  diffusion constan ts in o rder to account for sym­
m etrical deviations from  the  norm al (G auss) curve. 
F o r asym m etrical deviations, th e  type o f  calculation 
developed by Beckm ann and  Rosenberg may be used 
if  a  solvent cannot be found in which the solute 
shows ideal behaviour. A review o f  selected diffusion 
constan t da ta  is then given to  illustrate som e o f  the 
theoretical points raised, and this includes results 
afforded by proteins and  derived substances, poly­
saccharides, cellulose and cellulose derivatives, and 
by sodium  lauryi sulphate. h. h. ho.

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

533.15 : 539.155.2 see Abstr. 2147
533.5 : 666.1.037.5 : 669.278 see Abstr. 2211
533.7 : 532.7 : 531.19 see Abstr. 2043
533.72 2061

H eat-capacity  lag  in gas dynamics. Kantrowitz,
A. J. Chem. Phys., 14, 150-64 {March, 1946).— 
The existence o f  energy dissipations in gas dynamics, 
which m ust be a ttribu ted  to  a lag in the  vibrational 
heat capacity o f  the gas, has been established bo th

theoretically and experimentally. A general theory 
o f  the dissipations in a general flow problem  is 
developed and applied to som e special cases. Energy 
dissipations due to this effect are to be anticipated 
in turbines; they m ight also introduce errors when 
the  flow o f  one gas is used to  sim ulate the  flow o f 
another. U nfortunately , the  relaxation times o f  m ost 
o f  the  gases o f  engineering im portance have no t been 
studied. A  new m ethod o f m easuring the  relaxation  
tim e o f  gases is introduced in which the  to tal-head 
defects observed w ith a  specially shaped impaqt tube 
a re  com pared w ith theoretical considerations. A 
param eter is thus evaluated in which the only 
unknow n quantity  is the  relaxation time o f  the  gas. 
T his m ethod has been applied to C O , and has given 
consistent results for two im pact tubes a t a  variety 
o f  gas velocities.
533.74 : 548.7 see Abstr. 2183
533.75 : 523.877 : 537.562 2062 

On the equation of sta te  of ionized hydrogen.
Williamson, R . E. Astrophys. J ., 103, 139-44 
{March, 1946).—T he electrostatic correction to  the 
equation  o f  sta te  is calculated from  the virial theorem , 
using the D ebye-H uckel law o f  d istribution o f 
charge round a  given charge. T he fractional correc­
tion  to the pressure is — 0-014[(p/100)/(T/107)3]l.

T. G. C.

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

534.133:537.228.1 =  3 2063
Effect of a linear inhomogeneity in the external 

alternating field on the excitation of a  quartz rod.
N iessen, K . F. Physica, 's Grav., 8, 695-702 {July, 
1941) In German.— Laue has shown that a hom o­
geneous a lternating  field applied parallel to a tw o­
fold axis o f  a quartz  rod cu t parallel to  the three-fold 
axis produces oscillations fo r which the  centre o f  the 
rod is a  node, and a t resonance the  ends o f  the rods 
a re  antinodes. The resonant frequencies are pro­
portional to  odd integers. I f  the am plitude o f  the 
field increases linearly along the  rod  the centre is not 
necessarily a node, and resonant m odes can be excited 
for which the centre is an antinode. These resonant 
frequencies are proportional to  even integers. 
Expressions are derived for the am plitude o f the 
oscillations in term s o f  the dim ensions o f the  rod, 
frequency, piezoelectric and elastic m oduli, and 
dam ping. The results are extended qualitatively to 
quartz  plates and it is suggested that one p lane and 
one cup-shaped electrode would produce the  necessary 
inhom ogeneous field. a. j. c. w.
534.222.1 2064

The wave equation in a  medium with variable index 
of refraction. Bergmann, P. G . J. Acoust. Soc. 
Amer., 17, 329-33 {April, 1946).—The paper deals 
theoretically w ith the effects o f  density gradients in  
the atm osphere o r  in  large bodies o f  w ater on the 
propagation  o f sound  waves. It is found th a t the 
gradient o f  hydrostatic  pressure in w ater is com ­
parable in effect w ith a  tem perature  gradient o f 
0 - l°F /1 0 0 ft. T his is negligible if  the tem perature 
gradient appreciably exceeds th a t value. Sim ilar 
considerations can  be applied to the case o f  sound 
in air. It is concluded that gravity term s can  be
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disregarded except in certain  extreme cases, e.g. a t 
very low frequencies. a . b . w .
534.222.2 2065

Some properties o f very intense shock waves. 
Sachs, R . G . Phys. Rev., 69, 514-22 {M ay  1 and  15, 
1946).—C onditions have been obtained fo r the 
existence o f  a  steady shock wave o f  such an  intensity 
that radiation  pressure plays a  role in determ ining 
the  properties o f  the shock. These conditions arc 
com pletely analogous to the  R ankine-H ugoniot 
equations fo r ord inary  shocks; they are obtained by 
consideration  o f  the  conservation o f  m ass, m om entum  
and energy. T he results are applied to hydrogen and 
o ther very light gases. T he application  to o ther 
m edia requires a  m uch m ore com plicated discussion 
o f  the  equation  o f  sta te  and sp.ht. under extremely 
high pressures and tem peratures. In  the  light gases, 
the  thickness o f  the shock front is extremely large 
because the radiation  free path, which is determ ined 
by C om pton scattering, is also large. The velocity 
o f sound in a  m edium  under very high pressures and 
tem peratures is also discussed, and it is found that 
th is velocity continues to increase w ith increasing 
pressure, a  condition that is necessary for the shock 
to be stable.
534.37 =  3 2066

Theory of therm al damping in solids. P asler, M . 
Z . Phys., 122, 357-S6 (1944) In German.— In  order 
to  calculate the therm al dam ping in  solids the equa­
tion  o f  m otion  o f  the oscillators is determ ined by 
applications o f  the H am ilton  principle. The potential 
energy o f  the  oscillator used in the  calculation is 
replaced by a term  involving therm al properties. 
T his leads to an extended equation  o f  m otion for the 
oscillators, in which a  dam ping term  occurs, so that 
the therm al dam ping can  be obtained from  the 
logarithm ic decrem ent. The therm al dam ping for 
bodies o f  different form s (rod, plate, sphere, cylinder) 
is calculated. b . a .
534.852 : 621.395.625.2 2067

Phonograph reproducer design. Bachman, W . S. 
Trans. Amer. Inst. Elect. Engrs, 65, 159-62 {March, 
1946).— [Abstr. 1903 B (1946)].

O P T IC S  . RA D IA TIO N  . SPEC TR A  535

535.14 =  3 2068 
New method for quantizing free radiation: neutrino

theory- o f light. Bollert, K . Z . Phys., 122, 98-119 
(1944) In German.—T he usual quantization  o f  free 
rad ia tion  is considered, and  difficulties arising are 
traced to  the  conditions o f  quantization  o f  the 
M axwell equations. D oub le  equations com bining 
the  quantum -m echanical laws o f  m otion  w ith the 
M axwell equations are obtained fo r th e  field vectors. 
The results o f  this m ethod  o f  approach  are com ­
pared  w ith o lder theories. T he neu trino  theory o f  
light, as sta ted  by K ronig  and  Jo rdan , is show n to  be 
a  direct m athem atical consequence o f  the  quantization  
o f  free radiation. b. a.
535.14 : 530.145 =  4  see Abstr. 2033
535.231.4 2069

Infra-red cmissivity o f m etals a t  high temperatures. 
P rice, D . J . Nature, Lond., 157, 765 (June 8, 1946).—

M easurem ents have been m ade on  Fe and  P t from  
w hich the tem perature coefficients o f  cmissivity a t 
various wavelengths have been determ ined. These . 
show a  transition  between the  H agen-R ubens value 
a t long wavelengths to  a  zero value a t a  specific 
wavelength (0-93 p  fo r P t, 1 -0-1 ■ 5 /( for Fe).
535.241.48 ; 535.371 ice  Abstr. 2094
535.242.2 ; 535.37.08 =  4  see Abstr. 2092

535.245.24 : 628.972 2070
Light flux distribution in a  rectangular parallelepiped 

and its simplifying scale. H isano, K . Ilium. Engng, 
N .Y ., 41, 232-47 {March, 1946).— A theoretical and 
practical discussion o f  the flux d istribution  within a 
parallelepiped w ith diffusing sides. It is show n th a t 
the  calculation o f  the  illum ination can be simplified 
by using the conception o f  a  square room  o f  “ equi­
valent height” z, equal to h{a +  b)/2ab where h is the 
actual height and  a and b a re  the lengths o f  the 
actual sides. T he treatm ent is applicable where 
z <  2 and  b/a <  4. j. w . x. w .

535.3 ; 548.73 : 537.531 =  3 see Abstr. 2123

535.313 : 535.87 : 771:35 =  4 2071
O n a particular class o f m irror objectives. P aul, M . 

Rev. Opt. (Theor. Instrum.) 23, 277-84 {O ct.-D ec.,
1944) In French.— Discusses the reduction in spherical 
and  chrom atic aberration  obtained by using ph o to ­
graphic objectives com posed o f  reflectors. T he high 
lum inosity obtained is em phasized, together with the 
advantages this gives in  cincphotography. T he ideas 
outlined arc applied to  triplets o f  the T aylor type,

A. H.

535.317.6:535.42 =  4 2072
Geometrical aberration and the Rayleigh limit. 

M a ré c h a l ,  A. Comm. Lab. Inst. Opt. Paris, 60-7 
{July, 1944) In French.— R ayleigh’s ru le is applied to 
the calculation o f  the  permissible tolerances in the 
following cases: focusing o f  optical instrum ents, 
spherical aberra tion  o f  the  th ird  order, corrected 
spherical aberra tion , com a, and  astigm atism . A  table 
is given, showing the extent to  w hich these defects 
can be present w ithout affecting the final image, n . c .

535.317.6 : 535.824.2 2073
The trigonometrical correction of microscope 

objectives. C ruickshank , F. D . J. Opt. Soc. Amer., 
36, 296-8 {M ay, 1946).—T he general m ethod  o f  
differential correction o f  an  optical system  developed 
earlier [Abstr. 2874, 2876 (1945)] is adap ted  to  the  
particu lar problem  o f  the  trigonom etrical correction 
o f  a  m icroscope objective. T ransfer coefficients are 
in troduced which specify the ra te  o f  change o f  the  
spherical aberra tion , the zonal chrom atic aberration , 
the  departu re  from  the  sine condition, the  num erical 
aperture  and  th e  w orking distance with the  con­
structional param eters o f  the system. A  num erical 
exam ple o f  the correction o f  a  L ister type objective 
is given.

535.33.08 : 537.521 2074
Spectral intensity measurements with photo-tubes 

and the oscillograph. D ieke, G . H ., Loh , H . Y., and 
C rosswhite, H . M. J. Opt. Soc. Amer., 36, 185-91 
{April, 1946).— W here spectroscopic sources are 
running on a.c. and  it is desired to  follow intensity 
variations, then m easurem ents are  necessary which
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are  o f  a duration  sho rt com pared w ith the  length o f  535.339.1
a  cycle. These m easurem ents are m ade by feeding 
th e  ou tpu t o f  a  photo-m ultip lier tube into a  cathode- 
ray oscillograph. T he general procedure is here 
described an d  som e typical results given. U nder 
favourable circum stances intervals o f  abou t 1 0 " 7 sec 
a rc  possible and no difficulty is obtained in getting a 
resolving power o f  1 /rsec. C are is necessary in 
selecting the phototube. T he behaviour o f  discharge 
tubes, sparks and  d.c. arcs is exam ined by m eans o f  
th e  set-up. a . h .
535.331 =  3 . 2075

Structure o f the spectrum of singly-ionized thorium.
II. de B ruin , T . L., K linkenberg , P. F. A., and 
Schuurmans, P. X. Phys., 122, 23-35 (1944) In 
German.—T he observed term s o f  the  B  system o f  the 
T h  II spectrum  are given, and  the term s o f  the  lower 
group are identified. T he 6d2 7.v and  6d 3 configura­
tions a re  widely separated . T he positions o f  the 
ds2, d 2s  and  d 3 term s are com pared with those o f  the 
corresponding term s o f  t h e H f l l  and Z r l l  spectra. 
There are w ell-m arked d isto rtions in  the  T h  II spec­
trum , and  com parison o f  the  g  values o f  the corre­
sponding term s o f  the  L a i ,  H f l l  an d  T h  II spectra 
fo r L -S  coupling shows th a t there are som e abnorm al 
values in the case o f  T h  II, particularly  with the  
ds2 2D3I2 an d  d 2s 4F3l2 term s. M ultiplets were 
observed fo r the  6d  Ip Is  and  6d 2 Ip  configurations. 
The last line o f  the spectrum  is a t A2S37 - 3 1 Â, the 
transition  being 6rf27 p 4 ( ? ,, / , ->  6d1'ls4F9l2. The 
ground-term  o f  the  B system  is som ewhat lower than  
th a t o f  the  A  system. b. a .
535.338 =  3 2076

Continuous retardation and recombination radiation 
of electrons in the gas discharge column. H ahn , 
O. T ., and  F inkelnburg , W. Z . Phys., 122, 36-48
(1944) In German.— T he continuous spectrum  o f  a  
high current-density  discharge in gases can be regarded 
as re ta rdation  and  recom bination  rad ia tion  o f 
electrons. This hypothesis has been tested  electrically 
and optically with condenser-capillary discharges in 
H : , N j, 0 2, H e and  C 0 2 between 2 and  105 mm 
pressure. A t 770 kA /cm 2 the  rad ia tion  intensity  
increases w ith (current density)2, as w ould be ex­
pected from  theory. T he hypothesis a lso  requires 
th a t th e  continuous spectrum  should be unaffected 
by the  individual properties o f  the gas, and  experiment 
shows that, w ithin the accuracy o f  the m easure­
m ents, the  intensity does no t vary w ith frequency in 
the  whole visible spectral range. b . a .
535.338.4 2077 

N ote on the emission bands o f the silver iodide
molecule. Sastry, C. R ., and  R ao, K . R . Indian 
J. Phys., 28, 136-7 {Aug., 1945).—T he com plete band  
system  was obtained using a  high frequency oscillatory 
electrodeless discharge in the vapour, contained in a  
q uartz  tube. T he stronger bands form  the  p ro­
gression (o, v"). The intensity d istribution  o f  these 
bands in em ission is com pared w ith th a t in absorption 
an d  fluorescence.
535.338.4 2078 

Predissociations in nitric oxide. F lory, P. J., and
J ohnston, H . L. J. Client. Phys., 14, 212-13 {March, 
1946).—T he au th o rs’ reply to  criticism  by G aydon 
[Abstr. 1793 (1944)].

2079
Focussing of monochromators. Vodar, B. Rev. 

Opt. {Théor. Instrum.) 21, 97-113 (1942) In French.—  
It is shown th a t theoretical w ork by H artm an n  leads 
to  a very sim ple construction  for a  m onochrom ator 
w ith autocollim ating prism , o r for a  double m ono­
chrom ator, which offers m any advantages, especially 
for the  ultra-v io let region. A  sim ple m echanical 
coupling contro ls the  ro ta tio n  o f  the  prism  and  the 
displacem ent o f  the lens an d  gives practically perfect 
focusing. O ther types o f  m onochrom ators are dis­
cussed and  m ethods o f  focusing and astigm atism  
considered. a . h .
535.341 : 535.81 =  4 2080

D irect measurement o f absorption factor o f optical 
glasses. M aréchal, A. Comm. Lab. Inst. Opt. 
Paris, 120-4 {Dec., 1944) In French.—A s surface 
reflections may be greatly reduced by m odern tech­
niques, loss o f  light by absorption  in the  glass itself 
becomes m ore im portant. There is therefore a need 
fo r an  accurate m ethod for determ ination  o f  absorp­
tion  factors. By finding the reflection factor o f  a  p lane 
m etal m irro r, and then placing the p late glass in front 
and m easuring the  overall reflection factor o f  the  
system, it is possible to  calculate the  absorp tion  o f  the  
glass separately from  the  reflection a t the  surfaces.

N. C.
535.343 : 523.872 see Abstr. 2025

535.343-15 2081 
M otions of molecules in condensed systems. II . The

infra-red spectra for benzene solid, liquid, and vapor 
in the range from 3 to 16-7 p.. H alford , R . S., and 
Schaeffer, O. A. J. Chem. Phys., 14, 141-9 {March, 
1946).— Infra-red  spectra are com pared th roughout 
the  interval from 600 to  3 300 wave num bers for 
the  sam e am ount o f  benzene existing separately as 
solid  a t 3°, liquid, a t 8° and vapour a t 20°c. The 
com parison dem onstrates convincingly th a t (1) pre­
dictable selection rules for the  solid a re  obeyed 
strictly, (2) there are no  selection rules operating in 
the liquid phase, (3) the  shift o f  m olecular frequencies 
induced by successive stages o f  condensation is sm all 
and can be ignored in the  approxim ation th a t regards 
the  vibrations o f  an  isolated m olecule as harm onic 
ones, (4) th e  intensification o f  com ponents o f  the 
spectrum  accom panying changes o f  sta te  proceeds as 
predicted qualitatively in an  earlier paper [A bstr. 
1295 (1946)], (5) all proposed com plete assignm ents 
o f  the fundam ental frequencies o f benzene require 
revision. T he com ponents appearing  in  the  several 
spectra are  classified in accordance w ith a  scheme 
suggested by  th e  selection rules for the vapour and  
solid.
535.343-15 : 535.375.5 : 539.132 =  4 2082 

Vibration frequencies of the halogen derivatives of
methane from infra-red and R am an spectra. L ecomte, 
J. Ann. Phys., Paris, 15, 258-83 (April-June, 1941) 
In French.— The infra-red an d  R am an d a ta  fo r the  
various halogen derivatives o f  m ethane (C X 4—> C H 4 
where X  ~  halogen) are collected, and  a  systematic 
study is m ade o f  the variations in  the positions o f  the 
bands as the  num ber a n d  atom ic weights o f  the 
substituent atom s are changed. T he various fre­
quencies o f  vibration o f  the m olecule a re  identified, 
a classification being obtained w hich satisfies all o f
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the experimental results. Some general conclusions 
are reached concerning the  frequency displacem ents 
obtained on passing through various stages o f 
substitution. a . h .

535.343-15 : 539.13 =  4 2083
Interpretation of the infra-red absorption spectra of 

thiophenc and some of its derivatives. M olecular 
symmetry of thiophene, furane and pyrrol. G a r a c h , 
J., a n d  L e c o m t e , J. C.R. Acad. Set., Paris, 222, 
74-6 (Jan. 2, 1946) In French.—The spectra have been 
studied  over th e  range 525-1 700 cm - '. It is pointed 
ou t th a t there arc certain  discrepancies between the 
R am an and infra-red results and possible reasons for 
th is arc discussed. a . h .

535.343.3-15 : 535.375.5 =  4 2084
Infra-red absorption spectra of some halide deriva­

tives of benzene. P a je a u , R., a n d  L e c o m t e , J.
C.R. Acad. Sci., Paris, 222, 76-7 (Jan. 2, 1946) In 
French.—A bout a dozen spectra have been exam ined 
from  500 to 1 350 cm - 1 and  in som e cases R am an 
spectra have also been obtained. A study is m ade 
o f  the  variation in the  spectrum  with the weight and 
position o f  the substituting group. A. H.

535.343.4 : 551.521.3 =  4  see Abstr. 2195
535.343.4-31 2085 

Absorption spectrum of fluorbenzene in the near
ultraviolet. W o l l m a n ,  S. H. J. Chem. Phys., 14, 
123-30 (March, 1946).—The absorption spectrum  o f 
Q H jF  a t 2 750-2 380 a  was photographed in the 
1st order o f  a  3-m eter grating spectrograph. A s in 
C 6H jC 1 the  band  system  corresponds to  an electronic 
transition  A ,, /?,. This is an allowed transition and 
the  0,0 band is stronger than in C 6H 5C1 because o f 
the  greater perturbation  by the fluorine. Several 
progressions o f  totally  sym m etric v ibrations are 
observed. The vibration whose excitation brings the 
corresponding benzene spectrum  in to  appearance, 
and which shows up relatively intensely in C 6H 5C1, 
appears in C 6H 5F  but is no t particularly  prom inent. 
In con trast to  C 6H 5C1, transitions to  the carbon- 
halogen vibration in the upper electronic sta te  are 
quite strong.
535.345.1 : 535.39 : 614.485 2086

Transm ittance and reflectance of germicidal (X2537) 
energy. L u c k ie s h , M ., a n d  T a v l o r , A. H . J. Opt. 
Soc. Atner., 36, 227-34 (April, 1946).— Describes 
apparatus for m easuring the transm ission factor o f  
liquids fo r energy o f  wavelength 253-7 m/i. The 
transm itted energy irradiates a  p late  o f  Zn silicate 
phosphor and  the brightness is m easured with a  
photocell. A reflectom eter for m easuring reflection 
factors o f  surfaces at the sam e wavelength is also 
described. Curves o f  spectral reflectance between 
250 and  435 mp  are given for stainless steel, N i, Cr, 
Ag and variously treated  A1 surfaces. J. vv. t . w .

535.345.1:539.23 =  3 2087
Transparency of amorphous selenium. Be c k e r , A., 

a n d  S c h a f e r , I. Z . Phys., 122, 49-61 (1944) In Ger­
man.— The transparency o f  red am orphous Se, 
produced by cathodic sputtering, has been determ ined 
for various thicknesses in the visible and in the near 
infra-red, from  —150 to  150cc . V ariations o f 
thickness and structural differences in the  same 
specimen m ake it difficult to  obtain accurate results,

bu t the transparency is greater for shorter A, the 
effect being the  m ore m arked the lower the tem ­
perature. The photo-electric sensitivity is max. where 
the light absorption  is min. The fall o f  the prim ary 
current tow ards shorter A is parallel to the decrease o f  
transparency, but there is no connection in the case 
o f  the longer A. T he structure o f  Se films is discussed 
in relation to  their transparency. b . a .

535.347 =  4 2088
Contribution to the study of molecular dlchroism. 

N ik it in e , S. Ann. Phys., Paris, 15, 284-348 (April- 
June, 1941) In French.—A survey is m ade o f  the 
underlying theory, m ethods o f  m easurem ent, etc., 
o f  the anisotropic absorption  o f  light by dye m ole­
cules. The m olecules studied are cyanine, eosine and 
pinacyanol. Close agreement is found between the 
theory developed and  the  experim ental results 
obtained. a . h .

535.36 : 535.81 =  4 see Abstr. 2108
535.36 : 538.61 - 4 2089 

Depolarization of the diffuse radiation near optical
resonance by a magnetic field. L e n n u ie r , R. C.R. 
Acad. Sci., Paris, 222, 77-9 (Jan. 2, 1946) In French.—  
M athem atical developm ent o f  the relation between 
P  and  H. A n earlier approxim ate relation is replaced 
by a  rigorous one and  excellent agreement w ith 
experim ental results is claimed. a . h.
535.37 =  4 2090 

Distribution of spectral energy in some cases of
photoluminescence. S e r v ig n e , M., a n d V a ssy .E .  Rev. 
Opt. (Theor. Inst rum.) 21, 88-96 (1942) In French.— A 
study is m ade o f  various synthetic m inerals, silicates 
and  tungstates, obtained by crystallization a t high tem ­
perature. These are deposited on the  inner surface 
o f  a  glass tube filled with a  m ixture o f  A  and  Hg 
vapour which is excited by a  current o f 25 mA at 
150 V. T he radiations are com pared speclro- 
graphically w ith that from a  tungsten lam p and the 
curves obtained for the various substances are given.

A. H.

535.37 : 551.593 =  4 2091 
Increased intensity of the yellow ray of the night sky.

A b a b ie , P., V assy , E., a n d  V a ssy , E. C.R. Acad. 
Sci., Paris, 222, 99-100 (Jan. 2, 1946) In French.
535.37.08 : 535.242.2 =  4 2092

Photom etry of phosphorescent substances. C l a r a , J. 
Rev. Opt. (Theor. Instrum.) 21, 128-31 (1942) In 
French.— A fter surveying som e uses o f  phosphorescent 
m aterials, a photom etric  apparatus is described suit­
able for studying the variation o f  intensity  o f  the 
radiation  with length o f  tim e after cessation o f  
excitation. A  translucent screen is placed in the same 
plane as the  sheet o f  phosphorescent m aterial and 
illum inated from behind by a lam p whose light passes 
th rough  a  filter so as to  m atch up the colours o f  the 
two sheets. The lam p distance is varied and the time 
fo r the  two screens to reach equality is m easured. 
K now ing the constan ts o f the apparatus the  relative 
distances can be converted into relative intensities and 
thus a tim e-intensity curve obtained for the m aterial.

A. H.

535.371 2093
Light sum of phosphors under therm al and infra-red 

stimulation. E l l ic k s o n , R . T. J. Opt. Soc. Amer.,
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535.371 535.435

36, 264-9 (M ay, 1946).—T he experim ents reported  
deal w ith the recently discovered type o f  phosphor 
th a t shows a large am ount o f  luminescence o f  visible 
light when irradiated  with infra-red. T he emission 
can  be m ade to  occur when the  norm al phos­
phorescence has decayed to a negligible value. The 
light sum , o r  area under the decay curve, o f  such 
phosphors under infra-red  stim ulation is o f  the order 
o f  1 000 m icrolam bert m inutes. M easurem ents are 
reported  for the light sum  when the  sam ple is irradiated 
w ith infra-red an d  when it is heated. In som e phos­
phors the infra-red light sum  is 15-30x as great as 
th e  light sum  obtained by heating. In o thers, it is 
about the sam e, o r perhaps even less. A tten tion  is 
called to the connection between these experim ents 
an d  the “ glow curve” experim ents used to determ ine 
the  d istribution  o f  e lectron  traps in phosphors. 
535.371:535.241.48 2094

The effect o f wave-length distribution on the bright­
ness of phosphors. Ellickson, R. T. J. Opt. Soc. 
Amer., 36, 261-4 (M ay, 1946).—T he visual efficiency 
o f  a  phosphor may be defined as the visual response 
produced by the  phosphor per quantum  o f  em itted 
light divided by the  visual response per quan tum  at 
the  m axim um  o f  the visibility curve for the eye. An 
expression is derived, valid for phosphors with an  
em ission curve th a t can be represented by a  G auss 
e rro r function. Curves are given for the visual 
efficiency o f  a  phosphor, given the  peak wavelength 
a n d  i-w id th  o f  its em ission curve. W hen the  peak 
o f  the  emission curve is separated  from  the peak o f  
the  visibility curve by m ore than  a  critical value o f 
about 400 A, there is a  value o f  the  i-w id th  o f  the 
emission curve different from  zero for w hich the visual 
efficiency is a  maxim um.
535.371 : 541.127.1 see Abstr. 2173
535.371 =  4 2095

Inhibiting effect exercised by oxygen on the fluores­
cence of solutions. Chechan, C. C.R. Acad. Sci., 
Paris, 222, 80-2 (Jan. 2, 1946) In French.— A com ­
parison is m ade o f  the  fluorescence exhibited by 
so lu tions when sa tu rated  w ith oxygen an d  when no 
oxygen is present. It is found th a t the presence o f  
oxygen always weakens the  fluorescence but th a t the 
dim inution varies with the fluorescing substance and 
with the solvent. T he effect is particularly  m arked 
when the  solvent has a low  perm ittivity. a. h.
535.372 2096 

Resonance spectrum of iodine. Rank, D . H.
J. Opt. Soc. Amer., 36, 239-41 (April, 1946).— 
M easurem ents by m eans o f  a  concave grating on  the 
near i.r. region are  described, together w ith som e 
interferom etric m easurem ents on  the rest o f  the 
spectrum . M ecke’s em pirical form ula is found not 
to fit the  m easurem ents obtained for the  higher 
m em bers o f  the  series and  a quartic  equation  is 
obtained which gives a  good fit. The m olecular 
constants for the  ground sta te  o f  the iodine m olecule 
arc calculated as follow s, coe =  214-57, B'e' =  0-0375, 
a" 0-000141 cm “ 1. a. h.
535.372 =  4 2097 

Phosphorescence of nitrogen in the presence of
argon. Herman, R. C.R. Acad. Sci., Paris, 222, 
177-9 (Jan. 14, 1946) In French.— It is found that 
when nitrogen, diluted with argon, is caused to

phosphoresce, the intensity d istribution in the  various 
nitrogen band systems is quite  different from  that 
obtained by a  discharge th rough  pure nitrogen. 
D etails o f  the  various differences are given and  it is 
poin ted  ou t that som e o f  these differences are sim ilar 
to  what w ould be obtained if  the  gas were a t a  high 
tem perature. Possible m echanism s are discussed.

A. H.
535.375.5 : 535.343.3-15 =  4 see Abstr. 2084
535.375.5 : 539.132 : 535.343-15 = 4 see Abstr. 2082
535.39 : 535.8 =  4 see Abstr. 2107
535.39 : 614.485 : 535.345.1 see Abstr. 2086
535.42 : 535.317.6 =  4 see Abstr. 2072 
535.423 : 531.717.86 see Abstr. 2046
535.43 : 548-15 =  4 209S 

On the scattering of polarized light by liquid crystals.
Chatelain, P. C.R. Acad. Sci., Paris, 222, 229-33 
(Jan. 21, 1946) In French.—Azoxyanisol a t 125°c 
behaves like a  uniaxial crystal with nc =  1-84, 
/;„ 1-56. The intensity o f  scattering for the
ordinary  and  extraordinary rays was studied as a  
function o f  the angle o f  scattering <f> for four cases: 
optic axis || and  J_  to the plane o f  scattering, and 
electric vector o f the incident ray || and  J_  to  the  
plane o f  scattering. In each case the direction o f  the 
incident ray was J_ to  the optic  axis. T he m ore 
intense scattered ray has its electric vector _[_ to  that 
o f  the incident ray. T he intensity o f  scattering falls 
off approxim ately as s in - h/i. Para-azoxyphenetol 
behaves similarly. a. j. c. w.
535.434 2099 

Scattering of polarized light by a  colloidal graphite
solution. Dowling, J. J. Nature, Lond., 157, 
734-5 (June 1, 1946).— Rayleigh’s classical experiment 
with colloidal S is no t confirm ed, i.e. som e light is 
visible a t right angles to  the incident light in the plane 
o f  the electric vector, as well as perpendicular to  it. 
Investigation o f  the  sta te  o f  polarization o f  the 
scattered  light indicates th a t it is reflected from  the 
faces o f  m inute graphite  crystals, ra ther than  scat tered.
535.435 =  3 2100 

Calculation of form and size of molecular swarms in
liquids from light-scattering data. N eugebauer, T. 
Z . Phys., 122, 471-86 (1944) In German.—T he light 
scattered by m olecular sw arm s in liquids, when the 
size o f  the sw arm  is no t negligible com pared w ith the 
A o f  light, is calculated for the two cases in which the 
electric vector o f  the prim ary light is vertical and 
horizontal, that o f  the scattered light being horizontal. 
F ro m  the ratio  o f  these intensities the  size and form  
o f the swarm s can be obtained. N um erical values can 
be obtained from  da ta  due to  K rishnan. b. a.
535.435:541.65 =  3 2101

Calculation of the scattering o f light from filiform 
chains. Neugebauer, T. Ann. Phys., Lpz., 42 (Nos. 
7-8) 509-33 (1943) In German.—T he investigation o f  
m olecular structure  by m easuring the depolarization 
o f  the scattered light is inapplicable to  filiform chains, 
extrem e anisodiam etrai particles one o r only a  few 
atom ic diam eters in  thickness, owing to  the alm ost 
insensible change in their anisotropy w ith increasing 
num ber o f  the chain links. T he course o f  the  polariza­
tion  o r depolarization  can, however, be follow ed from
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the intensity changes o f  the scattered light. The 
necessary form ulae are developed. A  m ethod is given 
fo r determ ining whether the chains are  straight, 
w arped o r coiled, and o f  separating  th e  density and 
orientation scattering o f  the solvent from  the  scatter­
ing o f  the chains. Form ulae a re  also established for 
chains no  longer sm all in relation  to  the wavelength 
o f  light, from  which the straightness o f  the chains can 
be decided. H. g . s.

535.56 : 535.81 =  4 see Abstr. 2108
535.565-31 -  4 2102

Optical properties o f nickel sulphate hexahydrate 
crystals in the near ultra-violet. Mathieu, J. P., and 
V ltldy, G . C.R. Acad. Sci., Paris, 222, 223-4 
(Jan. 21, 1946) In French.—D etails are given o f 
m easurem ents on  th e  ro ta tion  o f  the  plane o f  polariza­
tion  and  c ircular dichroism . I t  is show n th a t the 
m axim um  o f  the curve fo r the la tter coincides with the 
m axim um  absorption . a. h.
535.64 2103 

O n the m etric of color space. Wundheiler, A. W.
J. Opt. Soc. Amer., 36, 288-91 (M ay, 1946).—-The 
available experim ental m aterial on  co lour discrim ina­
tion  is no t sufficient to  define a m etric in  the  colour 
space and does n o t even justify  the assum ption  that 
th is m etric is R iem annian. This paper examines what 
inferences abou t the  geom etry o f  colour space can be 
m ade from  the know n experim ental data . They are 
arranged in  the  o rder o f  their plausibility under the 
follow ing headings: statem ents o f  experim ental facts; 
hypotheses; statem ents about the geom etry o f  colour 
space; properties o f  the discrim ination surface.
535.642.1 : 535.73.1 2104 

Luminosity curve of trichrom ats, de Vries, H .
Nature, Load., 157, 736-7 (June 1, 1946).— R eports 
m easurem ents appearing to  support H elm holtz’s 
theory o f  co lour vision, in  opposition  to G ran it’s 
theory.
535.65 2105 

The evaluation o f colorimetric tristimulus values by
means of a  new centroid method. Robinson, H . A. 
J. Opt. Soc. Amer., 36, 270-7 (M ay, 1946).— A  new 
sem igraphical m ethod o f  integration  which is pecul iarly 
suited to  the evaluation o f  certain  integrals which 
appear w ith great frequency in colour specification 
w ork is in troduced and  discussed. Previous integra­
tio n  m ethods e ither require th e  use o f  special equip­
m ent o r  are extremely laborious and  tim e consum ing. 
F o r  essentially linear reflectance curves th e  tristim ulus 
values can be read  from  the  spectrophotom etric  curve 
directly. T he accuracy is sufficient fo r m ost industrial 
purposes.
535.7 =  4  2106

Studies on nocturnal vision. Le Grand, Y. Rev. 
Opt. (Theor. Instrum.) 21, 71-87 (1942) In French.— 
A  survey article which discusses various special 
features o f  nocturnal vision— displacem ent o f  the 
visibility curve, accentuation o f  spherical aberra tion  
because o f large opening o f  pupil, etc. Some o f  the 
effects obtained and  their practical consequences are 
discussed. The photom etric  side o f  the problem  is 
considered and the special difficulties encountered 
are noted. a. h.
535.73.1 : 535.642.1 see Abstr. 2104

535.8 : 535.39 =  4 2107
Photom etric study of some optical instruments. 

Influence of treatm ent reducing the reflection factor of 
the surfaces. Arnulf, A., and Franqon, M . Comm. 
Lab. Inst. Opt. Paris, 18- 20 (July, 1944) In French.— 
Gives experim ental results obtained o n  binoculars and 
photographic objectives by m eans o f  the apparatus 
described by A rn u lf  [Abstr. 1557 (1946)]. T he im ­
portance o f  correct surface treatm ent in  good quality 
optical instrum ents is considerable. n. c.
535.81 : 535.341 = .4  see Abstr. 2080
535.81 : 535.36 =  4 2108 

Diffusion diagram  of an optical instrument.
Franqon, M . Comm. Lab. Inst. Opt. Paris, 21-22 
(July, 1944) In French.— From  the varia tion  o f  stray 
light factor w ith angle, the p o lar curve o f  diffusion o f 
the frosted surfaces o f  b inocular prism s has been 
deduced. n. c.
535.824.2 : 535.317.6 see Abstr. 2073
535.87 2109 

Screen-line tests o f paraboloidal reflectors. Ham-
sher, D . H . J. Opt. Soc. Amer., 36, 291-5 (M ay, 
1946).— A  description o f  the  screen-line test for 
parabo lo idal reflectors is given and  the  prim ary con­
siderations involved in  its use  a rc  presented. The 
test is useful fo r reflectors having a  face d iam eter 
> 4 f . A  form ula for use in  determ ining sm all errors 
in surface regularity is included.
535.87 : 771.35 : 535.313 =  4 see Abstr. 2071 
535.87/88 =  4 2110

Theoretical characteristics o f a  projector with a  
parabolic m irror and axia l cylindrical source. Fevrot, 
C. Rev. Opt. (Theor. Instrum.) 23, 261-76 (O c t.-  
Dec'., 1944) In French.—The case is considered o f  a 
perfect m irro r w ith a  cylindrical source o f  sm all 
dim ensions com pared to  the  m irror,' the  d iam eter 
being such th a t the radiation  from  the  ends m ay be 
ignored. T he determ ination  o f  the flux is perform ed 
graphically and  the  results given in tabu lar form . 
Several cases are  considered, m ost a tten tion  being 
paid to the  variation  produced by changing the length 
o f  the cylinder and  the  aperture  o f  the m irror, a. h.

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

536.21 : 517.6 see Abstr. 2012
536.21:621.318.42 2111

H eat conduction in elliptical cylinder and an 
analogous electromagnetic problem. McLachlan, 
N . W . Phil. M ag., 36, 600-9 (Sept., 1945).—The 
tem perature, 0, a t the surface o f  th e  cylinder is 
assum ed constan t, and 0 =  0  fo r t <  0  th roughout 
the  cylinder, t being the time. T he problem  solved is 
th a t o f  calculating the  tem perature a t any internal 
po in t when t >  0. T he equation  for heat tran s­
m ission, expressed in  elliptical co-ordinates, is solved 
by m eans o f  M athieu functions. T he electrical 
problem  solved relates to  a  long uniform ly w ound 
solenoid  having a  uniform  hom ogeneous m etal core 
o f  elliptical cross-section. The m agnetizing force at 
any point in a  cross-section o f  the  core is found and 
th is is used to  deduce a  form ula for the  variable 
inductance o f  the  solenoid due to the  core flux alone.

l. s. G.
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536.24.01 537.521

536.24.01 : 532.526 see Abstr. 2052
536.33.08 : 615.831.7.08 see Abstr. 2205 
536.46 2112

The combustion of wood. I. Bamford, C. H ., 
Crank, J., Änd Malan, D . H . Proc. Camb. Phil. 
Soc., 42, 166-82 {June, 1946).—The tem perature 
d istribution  in heated  w ood m ay be calculated by 
m eans o f  the well-known conduction equation  pro­
vided the tem perature is now here sufficiently high to 
cause therm al decom position. B ut in the la tter case 
the  problem  is m ore com plicated because th e  decom ­
position  is exotherm ic. T he theoretical pa rt o f  the 
paper solves such a problem  in the case o f  sheets o f 
wood heated in a sim ple m anner. The experim ental 
pa rt describes the  behaviour o f  wood heated by direct 
con tact with a  flame o r by radiation. N ecessary con­
ditions a re  found th a t wood burn  with a flame, l. s. g.
536.71 : 541.183.02 see Abstr. 2177
536.71 =  3 2113 

On the behaviour o f the specific volume of gases and
liquids. Havlicek, F . J. Z . Phys., 119 {Nos. 11-12) 
677-84 (1942) In German.— On the postulate of the 
formation of molecular associations in the gas, the 
investigation shows that the differences of the entropy 
and internal energy between real and ideal gases are 
a function of the specific volumes. h. g. s.

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

537.11 =  4 2114 
Derivation of the L iinard-W iechert’s formulae from

the retarded potentials. D urand, E. C.R. Acad. Sei., 
Paris, 222 ,284-6  {Jan. 28, 1946) In French.— A deriva­
tion  o f  the L ienard-W iechert’s form ulae fo r the  scalar 
and  vector po tentials due to  a  m oving charge utilizing 
Jacobi’s theorem  on  changes o f  variables fo r definite 
integrals (cf. J. H . Jeans, “ E lectricity an d  M ag­
netism ,”  5 th  ed., § 647, 1925). v. c. a. f.
537.12 : 530.145.6 =  4 see Abstr. 2038
537.221 : 551.594.25 : 629.135 : 621.396.821 2115

Army-Navy precipitation-static project. III . E lec­
trification of a ircraft flying in precipitation areas. 
Sti.mmel, R. G., Rogers, E. H ., Waterfall, F. E., 
and Gunn, R. Proc. Inst. Radio Engrs, N .Y . Wav. 
Electrons, 34, 167-77P {April, 1946).— [Abstr. 1935 B 
(1946)].
537.226 : 621.3.011.5 :

621.3.011.2 : 621.315.615 =  4 2116
Conductivity o f liquid dielectrics. Jouaust, R. 

Bull. Soc. Fraitf. Elect., 2 , 71-S2 (Feb., 1942) In 
French.— [Abstr. 1783 B (1946)].
537.226.1 2117

Dielectric properties of dipolar solids. Fröhlich, H . 
Proc. Roy. Soc. A, 185, 399-414 {April 5, 1946).—  
A  quantitative theory is given o f  the dielectric 
properties o f  sim ple crystalline solids consisting o f  
long-chain m olecules. T he dipoles (one per molecule) 
are  concentrated in  d ipolar planes, which, in the 
g round state, have a  perm anent polarization, a lthough 
the  polarizations o f  successive planes usually have 
opposite  directions. T he sta tic  perm ittivity  rises 
w ith increasing tem perature up  to  a  critical tem ­
perature  T0 and  then  decreases. T he results o f  a

previous paper [Abstr. 2043 (1944)] are extended and 
a  new m ethod is given fo r treating the  d ipolar inter­
action. A t T0 the substance has a  phase transition  o f  
the  second kind. C om parison w ith experim ents on 
a  solid  ketone [Abstr. 2575 (1938)] lead  to  good 
agreem ent. F o r chains w ith an  even num ber o f  C  
atom s m etastable states w ith a perm anent polarization 
are predicted, and a m ethod for reaching these states 
is discussed. T he interaction between dipoles plays 
a  large pa rt a t tem peratures below T0. The m ethods 
o f  L orentz o r  O nsager [Abstr. 4842 (1936)] are not 
applicable in th e  range. l . s. g.
537.226.1 =  4  2118 

On the permittivity of metals. Cabrera, N.
C.R. Acad. Sci., Paris, 222, 134-6 {Jan. 1, 1946) 
In French.—T he perm ittiv ity  o f  a  m etal carrying a 
current is in som e sense 47rjna1INe2, where m  and  e 
are the  electronic m ass and charge, a  is the con­
ductivity, and N  the num ber o f  free electrons per unit 
volume. F o r a  m etal p late  w ith a  field acting 
norm ally to  the surface it is cxpfi/.v), where *  is 
m easured inw ards from  the  surface and  q1 =  
{l6rr2m e2lh2){3N Jn)i; h is P lanck’s constan t and N 0 
is the num ber o f  free electrons per unit volum e in the 
absence o f  the field. a. j. c. w.
537.226.2 2119 

Barium  titanatc: a  new ferro-electric. WUL, B.
Nature, Land., 157, 808 {June 15, 1946).— [See A bstr. 
3009 (1945)].

537.226.8 2120
On the change in the dielectric constants o f  liquids 

flowing through narrow separations. Singh, B. N., 
and Singh, B. D . Phil. M ag., 36, 622-9 {Sept.,
1945).—The experim ental arrangem ents fo r studying 
th e  change (a decrease) are described and results 
are  reported  fo r xylene, C C h, toluene, benzene and 
olive oil. The liquids were m ade to  flow through  a  
specially designed capacitor th e  variations in whose 
capacity were obtained by the heterodyne beat 
m ethod. W avelengths o f  the o rder o f  300 metres 
were used. It seems probable th a t the changes are 
caused by the production o f  electric charges n ear the 
interface o f  the  liquids and  the  plates o f  the  capacitor.

L. S. G.
537.228.1 : 534.133 =  3 see Abstr. 2063

537.311.37.029.5/.6 : 537.562 : 538.566.2 :
621.396.11 2121

Conduction and dispersion of ionized gases a t high 
frequencies. Margenau, H . Phys. Rev., 69, 508-13 
(M ay  1 and 15, 1946).—T he distribu tion  in energy o f  
electrons in  a  h.f. electrom agnetic field is derived by 
kinetic theory m ethods. By use o f  th e  d istribu tion  
law, the current density and  hence the  (complex) 
conductivity a re  calculated as functions o f  electron 
density, pressure and  frequency o f  the  field. T he real 
pa rt o f  the conductivity has a  m axim um  for gas 
pressures, o r  frequencies, such that th e  m ean free 
tim e o f  an  electron is approxim ately equal to  the 
period  o f  the  field. F ro m  the  conductivity, the 
perm ittivity o f  the m edium , its index o f  refraction, 
and  its extinction coefficient a re  deduced. T he 
results a re  applicable in  microwave researches and  in 
ionosphere problem s.
537.521 : 535.33.08 sec Abstr. 2074
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537.525 537.564

537.525 =  4 2122
Statistical phenomenon of discharges between elec­

trodes in a vacuum. Bertein, F. C .R . Acad. Sci., 
Far is, 222, 63-5 (Jan. 2, 1946) In French.—Two 
parallel stainless steel electrodes, 2 m m  ap art, were 
subjected to  a p.d. o f 60 kV in a vacuum . An 
apparently  static  discharge took  place. A cathode- 
ray oscillograph included in the circuit indicated that 
the space between the  electrodes was the seat o f  very 
weak discharges w ith a  statistical distribution  in time. 
This can be explained by supposing th a t the residual 
currents between the  electrodes slowly a lte r the relief 
o f  the cathode surface. Every time a roughness 
becomes sufficiently m arked it becomes the  source o f  
a discharge which tends to  level it. T he effect o f 
varying the applied p.d. is considered. It m ay be 
supposed that there is a  certain critical surface structure 
for a given p.d. at which the effect is observed, a. j. M.
5 3 7 .5 3 1 :5 3 5 .3 :5 4 8 .7 3  =  3 2123

Reflection of X-rays a t crystals. Wunderlich, W. 
Z . Fhys., 122, 86-97 (1944) In German.—T he regular 
surfaces obtained by reflection o f  a m onochrom atic 
beam  o f  X-rays at the plane surface o f  a  single crystal 
are investigated, and their m ost im portan t plane 
sections, which can be regarded as diagram  curves, 
are discussed. b. a.
537.531 : 621.386.82 : 615.849.5 see Abslr. 2209 
537.533.1:621.385.2 2124

Electron transit tim e in time-varying fields. Bron- 
well. A. B. Proc. Inst. Radio Engrs, N . Y. Wav. 
Electrons, 34, 151 (March, 1946).— [Abstr. 2613 B
(1945)].

537.533.72 2125 
Optical characteristics of a two-cylinder electrostatic

lens. Goddard, L. S. Proc. Camb. Phil. Soc., 42, 
106-26 (Jane, 1946).— Form ulae are derived for the 
1st and 2nd focal lengths and the positions o f the 1st 
and 2nd principal planes. These involve the voltage 
ra tio  o f  the two cylinders and the separation  between 
the cylinders. T he form ulae result from  the paraxial 
equation  o f  m otion using a developm ent due to  
Picht. N um erical values o f  the optica! constants are 
given and the agreement with experiment is good.

l. s. G.
537.533.72 2126 

A note on the Pclzval field curvature in electron-
optical systems. Goddard, L. S. Proc. Camb. Phil. 
Soc., 42, 127-31 (June, 1946).— Form ulae fo r the 
curvature, due to  G laser [Abstr. 5220 (1935)] are  used 
to calculate the curvature in the case o f  a m agnetic 
lens and a  2-cylinder electrostatic lens, with o r w ithout 
separation  between the  cylinders. Exact results are 
obtained and  the m ethod replaces th e  approxim ate one 
used earlier by K lem perer an d  W right [Abstr. 1809 
(1939)]. l. s. G.
537.533.74 2127

The scattering of fast electrons by atom s. Kar, 
K. C. Indian J. Phys., 28, 147-52 '(A ug., 1945).— 
The wave statistical theory is developed by taking into 
account the effect o f  relativity and  spin-orbit inter­
action. The latter is derived from  entirely statistical 
consideration  and is in exact agreement w ith M o tt’s 
second correction obtained from  D irac 's theory. 
[See A bstr. 3254 (1929)]. However, M o tt’s first

correction  which is independent o f the atom ic n u m b er 
is no t derived by the present m ethod. It is suggested 
that this correction  is due to the spin-spin interaction 
between the  incident electron and the nucleus.
537.533.74 2128

Experiments on the elastic single scattering o f  
electrons by nuclei. Van de Graaff, R. J., Buech- 
ner, W. W., and Feshbach, H. Pity s. Rev., 69, 
452-9 (M ay  1 and  15, 1946).—The use o f  an accurately 
focused hom ogeneous beam o f  electrons from  an 
electrostatic generator m ade possible clear-cut contro l 
o f  the basic experim ental variables, and the experi­
m ental m ethod was designed to  minimize the effect o f 
X-ray background, etc. Observations were m ade from  
1 '27 -2 -27  eM V at angles from  20°-505 on bo th  sides 
o f  the incident beam w ith A l, Cu, Ag, Pt and Au 
scattering foils, the  atom ic num bers thus varying 
from  13-79. The present results are in close agree­
m ent with the relativistic theory o f  electron scattering, 
as developed by M ott, over the entire range o f  th e  
experim ental variables except for the case o f  2- 27 eM V 
electrons on AI. Excepting this case, the average o f  
all the ratios o f  experimental result to theoretical 
prediction is 1-01 with a standard  deviation o f 0-06. 
T he results o f this paper, com bined with spectroscopic 
da ta , extend the range o f  validity o f  the C oulom b law 
o f  attraction  between electron and  nucleus close to  
the surface o f the  nucleus.
537.534.79 2129

Capture o f electrons by positive ions while passing 
through gases. Saha, M. N ., and Basu, D. Indian 
J. Phys., 28, 121-35 (Aug., 1945).—This w ork extends 
th a t o f  B rinkm an and K ram ers [Abstr. 1301 (1931)]. 
It is show n th a t contrary  to  their opinion, the p roba­
bility o f  capture o f  an  electron by the  a-partic le  in the  
2/i-orbit from  the H -atom  becomes m uch larger than  
th a t for the capture  in the  ls-o rb it when the  velocity 
falls below 2 (2tte2)//i. F o r sm all velocities, the  ra tio  
goes on  increasing.
537.542 : 550.835 2130

Construction of self-quenching G -M  tubes. McLel-
lan, A. G. N .Z . J. Sci. Tech., 27, 263-5 (Nov.,
1945).—A description is given o f  a  G eiger-M üller 
counter tube, su itable for use in prospecting fo r 
radio-active m inerals.
537.542.2 =  3 2131 

After-effect with counter-tubes. Lauterjung, K. H.,
and Neuert, H . Z . Phys., 122, 266-8 (1944) In 
German.— A fter intensive irradiation  o f  a  counter­
tube w ith ultra-violet light o r  y-rays, the “ back­
ground” is considerably increased. T he norm al 
background is restored after a  few m inutes. The 
effect depends largely on the n a tu re  o f  the cathode 
m aterial, being greatest for substances with a  high 
photo-electric sensitivity, e.g. Mg. b. a.
537.542.2 : 539.166.08 =  3 see Abstr. 2149
537.562 : 523.877 : 533.75 see Abstr. 2062
537.562 : 538.566.2 : 621.396.11 :

537.311.37.029.5/.6 see Abstr. 2121
537.564 =  3 2132

Investigation of the electron avalanche with the cloud 
chamber. Riemann, W. Z . Phys., 122, 216-29 
(1944) In German.—T he velocity and w idth o f  the 
electron avalanche (cum ulative collision-ionization
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process) in 0 2, C 0 2, N 2, air, H , and A has been 
investigated w ith im proved apparatus. The addition 
o f  H jO  vapour o r E tO H  vapour has no effect on the 
velocity, but has a  sm all effect on the  num ber o f 
carriers, which differs according to  the gas. Values o f 
the  disordered energy o f  the electrons, calculated from  
b o th  the  velocity and  dim ensions o f  the avalanche, 
are 1-5 and 0-5-1 V, respectively. n. a.
537.591.1 2133 

Cloud-chamber photographs o f heavy particles a t
high altitudes. H ughes, D . J. Phys. Rev., 69, 371-81 
(M ay  1 and 15, 1946).—T he determ ination  o f  m ass 
o f  heavily ionizing particles and  knock-on electrons 
from  cloud-cham ber photographs is discussed in 
genera! and the  m ethods are  applied to specific tracks 
o f  a  series o f  5 000 photographs obtained a t an 
a ltitude o f  15 500 ft. I t  is show n that the errors o f 
m ass determ ination are large but th a t there is good 
evidence fo r a  d istribution o f  m esotron masses. The 
num ber o f  slow m esotrons a t 15 500 ft ~  the slow 
pro tons =  1% o f  the  fast m esotrons a t that altitude. 
The extremely rapid  increase o f  slow m esotrons with 
a ltitude probably mean's that they are created as such 
a t high altitudes. One photograph, which shows the 
pa ir production  o f  low  energy m esotrons, is an 
exam ple o f  such a  process.
537.591.1 2134 

Analysis of cosmic-ray fine structure. I I . M exico
City observations. Warren, D. T. Phys. Rev., 69, 
382-4 (M ay  1 and  15, 1946).—T he m ethod previously 
developed [Abstr. 1659 (1946)] has been applied to 
the prelim inary d a ta  o f  Schremp and Banos. The 
n a tu re  o f  the anom alies is quite different from  th a t in 
M issouri. The irregularity near the zenith  has already 
been discussed, and  it is show n th a t the  36° one cannot 
be in terpreted  as due to absorption . T he irregularities 
in the  slopes o f  the  curves are extremely puzzling.
537.591.1 2135 

A cloud-chamber analysis of cosmic rays a t  14 120 ft.
Powell, W . M. Phys. Rev., 69, 385-405 (M ay  1 and 
15, 1946).— Protons and m esotrons near the end o f 
their ranges are distinguished from each o ther by a  
m ethod  involving the  degree o f  ionization in the  gas 
o f  the  cloud cham ber and  the scattering in the Pb 
plates in the  cham ber. Photographs are show n o f  the 
production  o f  pro tons and m esotrons in  the Pb by 
non-ionizing and  ionizing radiation. Evidence is 
presented for the presence o f  an extremely large 
num ber o f  neutrons. Both neutrons and protons are 
show n to  be secondary particles with a  m axim um  
energy near 200 cM V. The conclusion is reached that 
this m axim um  energy arises from  the large cross-section 
o f  the atm osphere for the production o f  pairs o f  meso­
trons. T he value o f  this m axim um  energy can be 
used as a m easure o f  the  m ass o f  the m esotron. 
Photographs are show n o f  cascade show ers produced 
by knock-on electrons, stars produced in the Pb 
an d  the gas o f  the  cham ber, and A uger show ers filling 
the whole cham ber.
538.114:538.245 2136

Collective electron assemblies in a m etal with over­
lapping energy bands. I . General theory; II . The 
occurrence o f ferromagnetism. Band, W. Proc. 
Camb. Phil. Soc., 42,139-55 (June, 1946).— Assemblies 
a re  considered when holes in a  nearly full ¡7-band are

in equilibrium  with free electrons in -an  overlapping 
s-band. It is shown that in a  m etal w ith such over­
lapping energy bands, one o f  which is nearly full, 
the o ther nearly empty, there  exists a  critical tem ­
perature, Tc, below which spontaneous m agnetization 
will be present. A n approxim ate expression for 7) 
is given. A pplication is m ade to the determ ination 
o f  the form  o f  the ¡7-bands in N i, Co, Fe and the 
alloys C u-N i, N i-C o , Fe-C o, Fe-N i, C u-F e  and the  
.M n and Heusler alloys. The form s o f  the ¡/-bands 
given perm it the  construction o f  band-head form s for 
all com positions o f  the  m ajor ferrom agnetic alloys 
by  addition o f  the com ponent curves with p roper 
weighting factors. l. s. g.
538.122 : 621.318.423 : 621.3.013.2 2137

The electromagnetic field of a  solenoid. Bottema, 
O. Physica, 's Grav., 8, 703-10 (July, 1941).— 
[Abstr. 1745 B (1946)].
538.221.029.6 2138

M agnetic permeability of nickel in the region of 
centimetre waves. Simon, 1. Nature, Land., 157, 735 
(June 1, 1946).
538.245 : 538.114 see Abstr. 2136 
538.27 : 539.4.016.2 2139

M agnetic self-recovery in cold-worked copper. 
Reekie, J., and Hutchison, T. S. Nature, Lond., 
157, 807-8 (June 15, 1946).—Cold w orking o f  pure 
Cu rods reduces the diam agnetic susceptibility, which 
then  recovers at a  rate  dependent on the tem perature. 
The indication is that m agnetic susceptibility is strain- 
sensitive, as cold-w orked Cu is known to exhibit self­
recovery from  strain [see A bstr. 1396 (1946)].
538.54 =  4 2140

Dissipation of energy due to eddy currents induced 
in a  ferromagnetic circular disc by a varying magnetic 
field normal to its plane. Ribaud, G . C.R. Acad. 
Sci., Paris, 222, 726-7 (March 25, 1946) In French.—  
T he loss o f  energy', W ', is com pared with the corre­
sponding loss o f  energy, YV, for the case o f  a  non­
m agnetic circular disc, obtained in an  earlier paper 
[Ibid., 216, 377 (1943)]. It appears that W '/YV  tends 
tow ards zero as the  m agnetic permeability o f  the disc 
becom es infinitely large. v. c . a. f.
538.566.2 : 621.396.11 : 537.562 :

537.311.37.029.5/.6 .ree Abstr. 2121
538.61 : 535.36 =  4 see Abstr. 2089
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539.13 : 535.343-15 =  4 see Abstr. 2083
539.132 : 535.375.5 : 535.343-15 =  4  see Abstr. 2082
539 .133:541.57 2141

Resonance energy' o f the tetrachlorethylene molecule.
D uchesne, J. Nature, Lond., 157, 733 (June 1, 1946).
539.133 =  4 2142 

L eft torsion frequency of the ethylene molecule.
D uchesne, J. Physica, ’s  Grav., 10, 817-22 (Dec.,
1943) In French.—The m agnitude o f  an exchange 
integral between ethylene electrons is evaluated as 
34 kcal/mole. F rom  th is result, and the statistical 
in terpreta tion  o f  specific heats, a  choice can  be m ade 
o f  the  two suggested assignm ents fo r the  fundam ental 
frequencies o f  the  molecule, and the left torsion
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frequency can be p laced a t — 950 cm - 1. Independent 
support is adduced to  a  discussion o f  the  value o f  the 
heat o f  sublim ation o f  carbon. n . m . b .

539.152.1 : 539.17 see Abstr. 2154
539.153 =  3 2143

Distortion factor in the extended statistical theory of 
the atom and its application to the calculation of 
polarizability. GombAs, P. Z . Phys., 122, 497-509 
(1944) In German.—E xpressions a re  deduced for the 
density change in the  electron cloud and  the  distortion  
energy, w hich show  som e sim ilarity to  the wave- 
mechanics expressions. T he results are applied to  the 
calculation o f  the polarizability  o f  inert-gas atom s, 
an d  ions w ith an  inert-gas configuration. T here is 
satisfactory agreem ent with experim ent in the  case o f  
heavy atom s and ions, bu t there are larger deviations 
fo r light atom s and ions in consequence o f  the 
statistical n a tu re  o f  th e  calculation. T he theoretical 
values are always >  the  experim ental. b. a.
539.154.2 =  3 2144 

Plane arrangem ent o f the periodic system according
to quantum numbers. Finke, W . Z . Phys., 122, 
230-2 (1944) In German.—Two p lane arrangem ents 
o f  the periodic system  are  given w hich bring ou t the 
quantum -num ber relationships. T he second, in w hich 
atom ic num ber is p lo tted  against principal quantum  
num ber, is useful in connection w ith term  schemes.

B. A.
539.155.2 2145 

P artia l separation of the isotopes o f chlorine by
therm al diffusion. Shrader, E. F . Phys. Rev., 69, 
439-42 (M ay  1 and  15, 1946).— T he C lusius-D ickel 
iso tope sep ara to r has been m odified by employing 
tw o coaxial Pyrex glass cylinders to  allow  larger scale 
separation  o f  the  isotopes o f  Cl. T he modified special 
design was necessary to allow  for the heating and  the 
resulting therm al expansion o f  the inner cylinder. 
T he operation  com pares favourably w ith th a t p re­
dicted by the  theory o f  Furry , et al. [Abstr. 2666 
(1939)]. T he degree o f  isotope separation  was 
determ ined directly by m ass-spectrographic and 
spectrographic analyses. T he concentra tion  o f  C l51 
was also determ ined by m easuring the am ount o f  
induced radioactivity  resulting from  deuteron bom ­
bardm ent o f  the sam ple to  be analysed. Sufficient 
chlorine gas containing 45% C l37 was obtained for the 
determ ination  by spectrographic m eans o f the  nuclear 
spin o f  C l37.
539.155.2 =  3 2146 

Photom etric determination of ra re  isotopes. Relative
isotope abundances and atom ic weight of nickel.
E w a ld ,  H . Z . Phys., 122,686-96 (1944) lit German.—  
The relative abundances o f  isotopes o f  a  given element 
are  obtained from  m ass spectrogram s by photom etric  
com parison w ith spectrogram s obtained w ith a  
reference elem ent o f  know n isotopic com position. 
W ith  a  constant ra te  o f  ion em ission from  bo th  
sources, isotopes o f  widely differing abundances can 
be m ade to  give lines o f  com parable intensity by 
varying the exposure, and  the p roportion  o f  the rarer 
isotopes can be estim ated from  the  line intensity and  
exposure. N i has isotopes o f  m ass-num ber 58, 60, 61, 
62 and  64 (abundances 69-18, 25-82, 0-97, 3-28 
and  0-75% , respectively), the derived atom ic weight 
being 58-662 ±  0 -0 2 s. b. a.

539.155.2 : 533.15 2147
Isotope separation by therm al diffusion: The

cylindrical case. Furry, W . H ., and Jones, R . C. 
Phys. Rev., 69, 459-71 (M ay  1 and 15, 1946).—The 
theoretical treatm ent o f  the  plane case previously 
given [Abstr. 2666 (1939)] is here extended to  include 
the cylindrical case. The extension is carried through 
in general, that is, fo r a  gas whose physical properties 
a re  a rb itrary  functions o f  th e  tem perature. The 
difficulty o f  the  calculations is enorm ously increased 
by the  explicit appearance in  the  characteristic  
differential equation  o f  the rad ius as a  function o f  the 
tem perature. T he so lu tion  is here carried th rough  in 
detail only for a  perfect gas whose viscosity, therm al 
conductivity and  diffusivity have the sam e tem ­
perature  dependences as those o f  a  M axwellian gas. 
Exact num erical so lu tions for a  few cases have been 
obtained, bu t it was found  desirable to  develop 
approxim ate m ethods o f  solu tion . Two different 
kinds o f  approxim ate solutions arc given: a  series 
so lu tion  useful when the ra tio  o f  radii is n o t larger 
than  abou t 4  o r 5, and  an  asym ptotic so lu tion  valid 
when th e  ra tio  o f  rad ii is large, as in  the  case o f  the 
hot-w ire types o f  separa tion  colum n.
539.163.4 : 539.172.4 see Abstr. 2156
539.164.08 : 550.835 2148 

An alpha-ray ionization chamber for radioactivity
measurements. McKellar, I. C. N .Z . J. Sci. Tech., 
27, 259-62 (Nov., 1945).—A  sem i-portable ionization 
cham ber is described suitable fo r rapid m easurem ents 
o f  to ta l a -ray  em ission from  the  surface o f  sand  or 
powdered rock sam ples.
539.166.08 : 537.542.2 =  3 2149 

Sensitivity o f counter-tubes with lead, brass and
aluminium cathodes for y -rays in the energy range 
0-1 to 3 eM V. Bradt, H ., Gugelot, P. C., Huber, 
O., Medicus, H., Preiswerk, P., and Scherrer, P. 
Helv. Phys. Acta, 19 (No.2) 77-90 (1946) In German.—  
T he relative sensitivities were determ ined as a  function 
o f  the  applied quan tum  energy, by com parison o f  the 
collision num bers fo r y-rays o f  know n energy. 
Satisfactory agreem ent was obtained w ith the  relative 
sensitivity calculated from  the form ula o f  von D roste . 
T he absolute sensitivity has a lso been determ ined for 
a  series o f  quan tum  energies as follows: (1) fo r the 
0-51 eM V annihilation  rad ia tion  o f  positrons o f 
R a C "; (2) the  0-75 eM V y-radia tion  from  U Z;
(3) y -rad ia tion  o f  energy 173 ekV and  247 ekV from  
65 h r  In ; (4) the  2-62 eM V com ponent o f  y-rays from  
T h C "; (5) the 0-242 eM V y-radiation  from  ThB.

A. J. M.
539.167.3 2150 

Separation o f nuclear isomers in the electric field.
Capron, P. C., Stokkink, G., and van Meerssche, 
M. Nature, Land., 157, 806 (June 15, 1946).—The 
isom eric filiation o f  B rso has been proved by a  
physical m ethod, collecting the isom ers when partly  
separated  by m eans o f  an  electric field using electrodes 
in a  non-electrolytic solution. T he anode, 3 hours 
after irradiation , show ed strong  17-4 m in activity 
in  addition  to  the  4 -4  hr. W ithout the  field there 
w as no  17-4 m in  activity [sec A bstr. 1348 (1942)].
539.167.3 =  3 2151 

Coincidence measurements with radioactive sodium
isotopes. Maier-Leibnitz, H. Z . Phys., 122, 233-47
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(1944) In German.—A rrangem ents o f  counter tubes 
w ere used to  investigate ¡¡-y and  y - y  coincidences for 
rad ia tion  from  N a 22 and N a 24. F o r  b o th  these 
isotopes all /?-rays are coupled with y-rays, and the 
/8-spectra are simple. F o r  N a 22 th e  num ber o f  /3-rays 
is th e  sam e as the  num ber o f  y-rays. T he energy 
change in the  transform ation  N a 22 - >  N e 22 is 1 • 9 eM V. 
This gives a  m ass o f  22-00172 fo r N a 22, calculated 
from  the  m ass o f  N e 22. Z -cap ture  by N a 22 is no t 
m arkedly coupled with y-radiation . A t least three 
excitation states o f  M g24 occur in th e  p roduction  o f 
this nucleus from  N a 24. In  each decom position 
a t least two y-quan ta  are em itted sim ultaneously. 
T he energy change in th e  case o f  N a 24 is a t least
5 - 4 eM V. b . a .

539.17 2152 
O n the variation along range of the //p-distribution

and the charge o f the fission fragm ents o f the light 
group. Lassen, N . O. Phys. Rev., 69, 137-9 (March 1 
and 15, 1946).— U sing appara tus previously described 
[Abstr. 553 (1946)], the  //p -d istribu tion  for fission 
fragm ents o f  the  light group from  U  after having 
traversed m ica foils o f  various thicknesses has been 
determ ined. T he m ost probable  energy o f  the light 
g roup is plo tted  against the. thickness o f  th e  m ica foil 
traversed. The B ohr relation, Z e # =  Z i(K /H w) fo r 
the  effective charge Z cff, where Z  is the atom ic 
num ber, VH is the  electron velocity in the hydrogen 
a tom  and V is the  velocity o f  the fragm ents, cannot 
account satisfactorily fo r the experim ental data, 
probably because o f  the relatively high value o f  the 
ra tio  Z eff!Z. a. j. m.
539.17 2153 

The possibility o f initating therm o-nuclear reactions
under terrestrial conditions. P oole  J. H . J. Sci. 
Proc. R. Dublin Soc., 24, 71-6 (M ay, 1946).—The 
problem  o f  initiating therm o-nuclear reactions o f  a  
ste llar scale on  the  earth  are discussed, using the 
available experim ental and theoretical da ta . Firstly 
it is show n that the energy generated, if  all the 
hydrogen o f  sea w ater were converted to  helium , 
w ould raise the  tem perature o f the earth  to  2 -7 x  
106°c. Secondly it is show n that the m axim um  
tem perature produced in a  uranium  atom ic bom b is 
15 000 x  106°c, so that, if  such an explosion is initiated 
in water, the  tem perature o f  the surrounding w ater 
will be raised to a very high value, giving rise to  several 
nuclear reactions the  m ost im portan t o f  which is 
show n to  be ,D 2+  ,D 2- > 2H c5 +  0« ‘. T he optim um  
tem perature fo r th is reaction is calculated to  be 
2 8 x l 0 6°c and  the  m inim um  radius o f  a  sphere o f 
w ater in which such a  therm o-nuclear reaction  could 
be m aintained is show n to  be 3 • 1 x  104 km, thus 
dem onstrating  the  negligible chance o f  exploding the 
ocean by dropping an  atom ic bom b in the sea.

w . e . d .

539.17 : 539.152.1 2154 
S c h e m a tic  t r e a tm e n t  o f  n u c le a r  re s o n an c e s . B r e it ,

G . Phys. Rev., 69, 472-88 (M ay  1 and 15, 1946).—  
A schem atic m odel o f  com petitive nuclear disintegra­
tion  processes is exam ined with special a tten tion  to 
the following features: (a) The definition o f  the com ­
pound  sla te  in a  m anner independent o f  the  introduc­
tion o f  a  “ nuclear rad ius” in to  the definition; (6) the 
evaluation o f  the  influence o f  barrier penetration  on

the param eters entering the dispersion form ulae;
(c) the com parison o f  the  equivalent d isintegration 
probabilities entering as products in th e  num erators 
o f  the dispersion term s with the  resonance w idths 
which occur as coefficients o f  i in the im aginary pa rt 
o f  the denom inators in the sam e form ulae. It is 
found that a  definition o f  the  com pound sta te  can be 
given in  the  case considered w ithout the  aid o f  an 
arb itrarily  assigned nuclear radius. T he definition o f  
th e  com pound sta te  is arranged to  be such as to  be 
nearly  independent o f  the  potential barriers affecting 
the  d isintegration products. T he dam ping constants 
tu rn  o u t to  be expressible prim arily th rough  the 
regular radial functions /  and  are found to  depend 
also on the  irregular functions g, inasm uch as the 
la tter determ ine the linear com binations with which 
the  different dam ping integrals denoted by I„qi 
com bine to  give the dam ping constan ts I 1. The cross- 
sections can be expressed in the  present m odel in 
term s o f  determ inants with a  finite num ber o f  rows 
and colum ns. The answer is also transform ed in to  
a “ dispersion form ula”  form  and it is found th a t the 
relation  between the  resonance w idth and  the 
disintegration probabilities can be m ade to be exact 
in the “ isolated level”  form  but is only an approxim a­
tion in  the  representation o f  the general case th a t has 
been used.
539.172.1 : 539.185 2155

The yield function and angular distribution o f the 
D +  D  neutrons. Bennett, W . E., Mandevtlle,
C. E., and Richards, H . T . Phys. Rev., 69, 418-22 
(.M ay  1 and 15, 1946).—T he th in  target yield o f  
neutrons from  the D  4- D  reaction has been m easured 
for deuteron energies 0 -5 -1 -8  eM V. T he neutron 

•yield in the forw ard direction increases sm oothly 
th roughout the interval, bu t the yield a t 80° to  the 
bom barding beam  rem ains alm ost constant. Values 
o f  A  in the expression (1 4- A cos2 0) representing the 
angular d istribution  o f the neutrons in the centre o f  
gravity coordinate system are calculated from  the yield 
da ta  and plo tted  as a function o f  voltage. A  is found 
to  increase from  1-8 a t 0 -5  eM V deuteron energy 
to  3 -4  a t 1-8 eMV.
539.172.4 : 539.163.4 2156

Chemical forms assumed by C 14 produced by neutron 
irradiation of nitrogenous substances. Yankwich, 
P. E ., Rollefson, G . K., and Norris, T. H . J. Chem. 
Phys., 14, 131-40 (March, 1946).—T he com pounds 
discovered are listed and an  a ttem pt is m ade to  
in terpret the  results in  term s o f  the processes in which 
th e  C 14 atom s m ust be involved in  the  dissipation o f  
the recoil energy associated with their form ation. 
The fact th a t several com pounds are produced in 
radioactive form  in the  original irrad iation  elim inates 
the necessity fo r the  synthesis from  radioactive carbon 
dioxide o f  these com pounds for use in tracer work. 
A simplified m ethod for the p reparation  o f  C 14 is 
suggested.

539.185 2157
The scattering o f neutrons by magnesium. Little, 

R . N ., Long, R. W ., and Mandeville, C. E. Phys. 
Rev., 69, 414-17 (M ay  1 and  15, 1946).— Energies o f  
2 ■ 5 eM V neutrons from  the D  +  D  reaction scattered 
through M g were m easured in a  cloud cham ber. 
The neu tron  energy spectrum  show ed th a t M g has
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its lowest excited level a t 1-30 eM V above the ground 
state . A pproxim ate values o f  the elastic and inelastic 
scattering cross-section were calculated as 1 - 6 x  1 0 ~ 24 
and  0 -6  x 10“ 24 cm 2, respectively.
539.185 : 539.172.1 see Abstr. 2155
539.185.7 2158 

The velocity dependence of the absorption of boron
for slow neutrons. M anley, J. H ., H aw orth , L. J., 
and  L uebke, E. A. Phys. Rev., 69, 405-11 (M ay  1 
and 15, 1946).— M easurem ents o f  the  slow neutron 
velocity d istribution  between 1 and 10 km /sec front 
a  14-cnt cube o f  paraffin, w ith a  source o f 2-5 eMV 
neutrons in the  centre, show  the distribution  to  be 
approxim ately M axwellian with T  -  400°k, but 
w ith an excess o f  fast neutrons for V  >  3 • 5 km/sec. 
Sim ilar m easurem ents o f  the d istribution o f  neutrons 
transm itted  through a  boron absorber verify the 
assum ed 1/e absorption  law in this velocity range.
539.185.7 2159 

Capture cross-sections for slow neutrons. Colt-
m a n , J. W ., a n d  G o ld h a b e r ,  M . Phys. Rev., 69, 
411-13 (M ay  1 and 15, 1946).—N eutrons from  a 
R a -a -B c  source are slowed down in a  paraffin block 
containing a cylindrical cavity. A B E, detector in 
the centre o f  the cavity m easures the reduction in 
neu tron  intensity which results when an  clem ent o r 
com pound under investigation “ suspended” in 
graphite powder is introduced in to  the cavity. The 
arrangem ent is calibrated w ith B. T he m ethod has 
been used to  m easure the  capture cross-section o f 
19 elem ents. The results are tabulated.
539.185.7 2160 

Experiments with a slow neutron velocity spectro­
m eter II. Bacher, R. F ., Baker, C. P., a n d ,  
M c Daniel, B. D . Phys. Rev., 69, 443-51 (M ay  1 
and 15, 1946).—The apparatus previously used 
[Abstr. 885 (1941)] for the determ ination  o f  neutron  
energy by tim e o f  flight m ethod has been completely 
rebuilt to increase the accuracy o f  m easurem ent as 
well as the high energy limit. T he repetition frequency 
is obtained from  a series o f  relaxation oscillators and 
a  50-kc oscillator and frequencies o f  100, 200, 500,
1 000 and 2 500 c/s are available. F o u r detector 
channels have been built so that neutrons in four 
different time o f  flight groups can be counted sim ul­
taneously. W hen used with the highest repetition 
frequency, this decreases the tim e to  obtain  da ta  by 
a  factor o f  24. T he study o f  the  transm ission o f  Ag 
w ith a 1-35 g /cm 2 absorber show s a single strong 
resonance a t 5-8 eV. A re-exam ination o f  In with 
considerably h igher resolution than  was previously 
used shows a  single resonance at about l-3 5 eV . 
T he effective m ean life o f  neutrons in several different 
sources was exam ined and a  th in  paraffin source with 
Cd backing devised for m easurem ents in the  therm al 
region. The absorption  o f  B has been exam ined-and 
found to be p roportional to l/v  w ithin the limits o f  
e rro r of. the experim ent, from  0 028-50 eV. An 
experiment to  determ ine the B cross-section o f  the 
C d stopped neutrons gave 540x  10 -  24 cm 2. T he 
B absorption  curve shows th a t the cross-section o f 
therm al neutrons (0-025 eV) is 708 x 1 0 ~ 24 cm 2. 
It is concluded that the effective energy o f  the Cd 
stopped neutrons is not that o f  k T  at therm al energy, 
for the  geom etry used, but is 0-041 eV. T his con­

clusion is confirm ed by the m easured resonances in 
Ag and In  which are higher than  the values obtained 
by the  B absorption  m ethod. C orrection o f  these 
values, as m easured by H orvath  and  Salant [Abstr. 
671 (1941)] for the effective energy o f  the  Cd stopped 
neutrons, leads to  1 -32 eV for In and 5-2 eV for Ag, 
in agreem ent with the present results. It is concluded 
th a t resonances m easured by the B absorption 
m ethod are in  erro r by an  am ount which depends 
upon the geom etry o f  the experim ent, and are probably 
too  low by a  factor o f  0-041/0-025 =  1-64.
539.185.7 2161 

On the theory of the slowing down of neutrons in
heavy substances. P laczek , G . Phys. Rev., 6 9 ,423-38 
(M ay  I and 15, 1946).—T he rigorous so lu tion  o f  the 
integral equation  for the s tationary  energy d istribution 
in the  case o f  slowing dow n w ithout capture is given 
and its relation to  the average energy loss discussed. 
T he problem  o f  m ixtures is treated, and it is shown, 
in particular, that for m ixtures o f  a  light and a  heavy 
substance concentrations exist fo r which the energy 
d istribution is a t the beginning entirely determ ined by 
the energy loss in the heavy substance and a t the  end 
by the energy loss in the light substance. The effects 
o f  capture are discussed and  it is show n that the 
solution assum es a  sim pler form  if  the ra tio  o f  the 
m ean free paths fo r scattering and  capture varies 
slowly over energy regions o f  the o rder o f  the average 
energy loss. T he case o f  1/« capture is treated  in 
detail and rapidly varying capture  discussed. A  
simplified treatm ent, based on  the concept o f  neutron  
age, is given, and its lim itations are discussed; also 
the  effects o f  the  chemical binding on the energy 
distribution. A n  expression for the  m ean square 
distance o f  diffusion and  its m ass dependence is 
derived.
539.185.7 =  3 2162 

Absorption of therm al neutrons in carbon. Bothe,
W ., a n d  Jensen, P. Z . Phys., 122, 749-55 (1944) 
In German.—The length o f  diffusion paths (/) o f 
therm al neutrons in graphite has been m easured by 
introducing a  source o f  fast neutrons in to  the centre 
o f  a graphite sphere surrounded by H 20 ,  and m easur­
ing the concentration o f  therm al neutrons inside the 
sphere, w ith and w ithout a Cd film between the sphere 
and the H 20 .  T he value o f  / found is 40 cm  o r 
67 ±  4 g /cm 2, giving a  m ean absorption  cross-section 
fo r,p u re  C  o f  6 -4  ±  l x l 0 ~ 27cm 2, after m aking a 
correction for absorption by the ash content. b . a .

539.185.7 =  3 2163 
Retardation of neutrons in carbon, water and heavy

water. J ensen, P. Z . Phys., 122, 756-68 (1944) 
In German.—The m ean ranges o f  neutrons from  
different sources have been m easured in C and in 
D 20  by m easurem ents o f  neu tron  concentra tion  with 
R h and In detectors along the axis o f  a prism  o f  the 
m aterial. Values given by graphite were 101 g /cm 2 
for neu tron  energy 0-55 eM V, 106 g /cm 2 for 
(R a +  Be) neutrons, and 108 g/cm 2 for 3-7  eMV 
neutrons. T he effective energy for (R a +  Be) 
neutrons is calculated as 2-7 eM V. T he la tter had 
a  range o f  45 cm in D 20 .  Scattering cross-sections 
are  calculated as : H , 5 -2 7 x  1 0 ~ 24; D , 1 -7 7 x  10-2 4 ; 
C, 2 - 7 2 x  10 -  24; O, 2 - 2 x  10 ~ 24 cm 2 fo r neu trons o f 
energy 0 -9 -2 -7  eM V. b . a.
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539.185.7 =  3 2164
Interaction of neutrons and y-rays with beryllium.

F ü n f e r , E., a n d  B o t h e , W. Z . Phys., 122, 769-77 
(1944) In German.—T he diffusion range o f therm al 
neutrons, and neu tron  m ultiplication by ( R a a  +  Be), 
(R a  a  -f- F) and  photo-neutrons (frorn R a  y-radialion), 
have been studied  in Be m etal by m eans o f  Dy 
detectors in an A1 sphere which could be surrounded 
by a film o f  Cd. The neutron  source was ~ 500 mg of 
R a  (as R aSO ,) +  Be. The diffusion range o f therm al 
neutrons is > 2 5  g/cm 2, and the capture cross-section 
<  16 X 10 ~ 27 cm 2. W ith (R a a 4- Be) neu trons the 
m ean effective cross-section for the Be'' (n, 2n) process 
is < 3  times th a t for the (n, a) process, and approaches 
the  geometrical nuclear cross-section o f  0-3 x l 0 ~ 24 
cm 2. The m ean effective cross-section fo r the 
Be9 (n, a) process and the (R a a  +  Be) neu trons above 
the excitation lim it is nearer 1 0 ~ 25 than  10_ 2 4 cm 2. 
W ith  the lower-energy (R a a  +  F) neutrons the 
effective cross-sections are approx. the sam e for the 
(n, 2n) and (n, a) processes. Photo-neutrons, am ount­
ing to  ~ 34% o f  those produced by the a -radiation  
from  R a, were obtained when a  R a  preparation  was 
su rrounded  by 26 kg o f  Be as foil o r 2 kg o f  fused Be.

B. A.

STR U C T U R E  O F S O L ID S  539.2

539.23 : 535.345.1 =  3 see Abstr. 2087 
539 .23 :620 .191 .2  2165

Crack-heal mechanism of the growth of invisible 
films on metals. E v a n s , U. R. Nature, Load., 157, 
732 (June 1, 1946).— It appears unnecessary to 
postu late  ad  hoc m echanism s for the  grow th o f  oxide 
films on iron and zinc,as the  facts are explained by the 
heal-crack-heal sequence, for which experim ental 
su p p o rt is here presented. T he prim ary effect o f  air- 
exposure is to  heal existing pores, and the secondary 
effect is to  in troduce new ones; the effects are 
interconnected.
539.26 : 621.357.8 =  3 2166

Investigation o f electrolytically polished metal sur­
faces b y  electron interference. K r a n e r t , W ., L e ise , 
K . H ., a n d  R a e t h e r , H . Z . Phys., 122, 248-61 
(1944) In German.— M etallic surfaces polished electro­
lytically have been investigated by electron inter­
ference. A single-crystal surface is polished better 
than  a polycrystalline one, whose interference diagram  
shows points in place o f  the  usual ring; these points 
a re  elongated tow ards angles <  the corresponding 
Bragg angle. The upper ends o f  the tailed spots lie 
on  the norm al pow der ring. This effect is due to  a 
refraction o f  the electron beam on entry in to  the 
crystal surface, and is m arked on account o f  the fact 
th a t the surface is so nearly plane. Interference 
p atterns show  that electrolytic polishing is effected by 
removal o f  projections on the surface, in con trast to 
m echanical polishing, in which the projections are 
pushed into hollows, and the surface o f  the  crystal is 
deform ed. Electrolytic etching o f  a Cu surface, 
previously electrolytically polished, has also been 
investigated. The roughening o f  the surface can be 
followed from  the appearance o f  the spots on  the 
interference diagram , which become rounder as the 
surface becomes rougher. W ith HC1 as electrolyte, 
a  layer 100Ä thick may be removed w ithout visible

change in the tailed spots. A t 150-200 a , som e o f 
them  have become rounded in the case o f  a  single­
crystal surface, and a ll o f  them  if the surface is 
polycrystalline. W ith H 3P 0 4 as electrolyte a layer 
~ 1  000 a  thick can  be rem oved before there is any 
roughening o f the surface. b . a .

539.264 =  4 2167
X-ray study of ethylene polysulphides. T e r t ia n , R., 

a n d  T r il l a t , J. J. Rev. Sci., Paris, 83, 21-6 
(Jan., 1945) In French.— Long-chain polymers o f  
— C H ,—C H ,—S S— (“ th iokol”) have properties

II II
S S

s im ila rto th o seo f rubber, butare lessaficcled  by organic 
solvents. X -ray pho tographs o f  pure unstretched 
thiokol show  only two diffuse rings, bu t on  stretching 
by 50% o r m ore a  fibre struc tu re  appears, consistent 
with an orthorhom bic unit cell o f  dimensions 
a — 8-57, b 5-03, c =  4-27 kx. The c axis is in 
the direction o f  stretch, and the orientation remains 
on  rem oval o f  the stress. Com mercial thiokol 
loaded with C and  ZnO  shows a sim ilar but less 
p ronounced orientation, which disappears on vul­
canization. It reappears on stretching vulcanized 
thiokol by about 200%, but is never as perfect as with 
the pure unvulcanized substance. a . j . c . w .

ELA STIC ITY  . STR EN G TH  . R H E O L O G Y  539.3/.8

539.312 2168 
Impedance representation of tangential boundary

conditions. C a m p , G . D . Phys. Rev., 69, 501-2 
(M ay  1 and 15, 1946).—The im portance o f tangential 
boundary surface forces in som e systems is noted. 
The tensor form ulation o f  a generalized im pedance 
boundary condition, involving a tangential as well as 
a  norm al im pedance, is given. The tangential im­
pedance, seen by a plane working into a viscous fluid, 
is calculated.

539.312 2169 
A variational method for linear dissipative anisotropic

elastic systems. C a m p , G. D. Phys. Rev., 69, 502-7 
(M ay  1 and 15, 1946).—A  boundary value problem , 
governing a quite genera! clastic system, is defined. 
A lthough lim ited to  steady-state drive (or free 
vibrations), it is applicable to  transient drives by the 
usual m ethod o f  Fourier superposition. A variational 
principle, rigorously equivalent to  this boundary value 
problem , is given. It is am enable to  the direct o r 
sem i-direct m ethod, and thus takes advantage, in the 
choice o f  trial functions, o f  any qualitative o r  semi- 
quantitative knowledge o f  the system. It furnishes 
practically useful approxim ations, w ith reasonable 
labour, to  the  solution o f  problem s which have not 
been treated successfully by o th er m ethods. An 
exam ple is w orked ou t in detail and the solution is 
interpreted physically.

539.374 2170
A note on the equations of plane plastic flow. S n e d ­

d o n , I. N . Phil. M ag., 36, 629-35 (Sept., 1945).—  
A  possible approach  to  2-dimensional problem s o f 
plastic flow by the  m ethods o f  Stevenson [Abstr. 827
(1944)] is suggested.. The m ethod is illustrated  by 
finding th e  solutions o f  som e well-known problem s.
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One o f  these is the  so-called “ vertical flow”  in a  
plastic mass. L. s. G.

539.4.016.2 : 538.27 see Abstr. 2139

539.501:541.182.6 2171
Theory of the rheological properties o f  dispersions.

F r ö h l ic h , H ., a n d  S a c k , R . Proc. R oy. Soc. A , 
185, 415-30 (A pril 5, 1946).—A  set o f  differential 
equations describing the  properties o f  flow o f  sub­
stances show ing elastic recovery is derived. These 
equations contain 3 param eters which, in  the case o f 
dispersions, m ay be calculated from  the properties and 
concentration  o f th e  com ponents. T he physical 
m odel form ing the  basis o f  the m acroscopic theory 
which is given is this: the  dispersion consists o f

in d e p e n d e n t  s o l id  m ic e lle s  e m b e d d e d  in  a  v is c o u s  
flu id , a n d  th e  m ic e lle s  a r e  c o n s id e re d  to  b e  e la s t ic  
s p h e r e s  w h ile  th e  f lu id  is  t r e a te d  a c c o rd in g  to  c la ss ic a l 
h y d ro d y n a m ic s .  l . s . g .

539.6 : 532.7 =  4 see Abstr. 2054

539.621 2172
Visible hot spots on sliding surfaces. B o w d e n ,

F . P., and  Stone, M . A. Experientia , 2, 186-8 
(M ay  15, 1946).—Bright spots o f  light were observed 
when a  glass o r  quartz  p late  was rubbed over different 
m etal surfaces even w ith very weak pressures. T he 
local tem peratures m ust have been at least 550°c. 
T he cum ulative effect o f  these flashes is sufficient to  
be recorded photographically.

PHYSICAL CHEMISTRY 541
REA CTIO N  K IN ETIC S 541.121/.128

541.127.1 : 535.371 2173
A note on the theory of diffusion controlled reactions 

with application to the quenching o f fluorescence. 
M o n t r o l l , E. W. J. Chem. Phys., 14, 202-12 
{March, 1946).—T he principles o f  Sm oluchow ski’s 
collision theory o f reactions in solution arc outlined. 
This theory  is applicable to  reactions which occur 
im m ediately on the collision o f  two reactant particles; 
th a t is, diffusion contro lled  reactions. The ra te  o f 
such reactions depends on the  collision frequency o f 
reactants. In  this paper an  expression for the  collision 
frequency is derived as a  function o f  tim e when 
initially there is a  B oltzm ann distribution  o f  particles 
a round any particular reactan t m olecule. B oth the 
Brow nian m otion  o f  and the  forces between reactan t 
molecules a re  considered in the calculation. T ne 
general results are applied to the  theory o f  quenching 
o f  fluorescence. It is show n th a t the quenching 
constant, k;q, defined by [(/0/ /)  — 1]/«q (where /„ is 
the  intensity o f  fluorescence in the absence o f  quencher 
and 1 the intensity in the presence o f  quencher o f 
concentra tion  iiq) can be expressed as a  sum  o f  two 
term s, one cc (viscosity o f  the solvent)- 1  and the 
o ther oc (viscosity)- !.

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

541.134:541.135.5 2174
The mechanism of electrode measurements. B r it ­

t o n , H. T . S. J. Sci. lustrum ., 23, 89-94 {M ay, 
1946).—T he paper comm ences w ith a  discussion o f 
the  potential difference between a solid  and  a  liquid 
and its m easurem ent, th e  derivation o f  s tandard  
equations, diffusion potentials and  their calculation 
from  H itto rf m igration  num bers, and  liquid ju n ctio n  
potentials w ith B jerrum ’s m ethod o f  estim ating them . 
Sections are then  devoted to  the  hydrogen, quin- 
hydrone, oxygen and  air, and  glass electrodes. 
Two im portan t poin ts in  connection w ith pH -m eters 
are: (1) The directly indicating p H  dial is based on the 
rectilinear relationship between e.m .f. and p H , where 
the  slope is — 2• 303RT/F and where an  initial ad just­
m ent is necessary to allow  for the asym m etry potential, 
Ea. Since the  slope is a  function o f  tem perature, it 
is essential to use the pH  m eter at the tem perature for

which it was designed. (2) T he above rectilinear 
principle is no t true  above p H  8-5, when it will be 
necessary' to correct the  instrum ent for the alkali- 
m etal ion concentrations especially when used to  
m easure high p H  values. h . h . h o .

541.135.5 : 541.134 see Abstr. 2174
541.135.5 =  4 2175 

Investigation o f current build-up curves across a
mercury1 dropping electrode using a cathode-ray 
oscillograph. B o n , F .  C.R. Acad. Sci., Paris, 222, 
286-8 {Jan. 28, 1946) In French.—T he dropping 
electrode which was negatively polarized was con­
nected in  series w ith a  know n variable resistance to 
w hich the c.r.o. was connected. The variation o f  the 
curren t wave form  w ith the  following param eters was 
exam ined: (1) Pressure head  causing dropping.
(2) D ro p  frequency (0-2-40 drops/sec). (3) Series 
resistance. (4) Solution  concentration. (5) N ature  
o f  solution. A n explanation  is offered for the 
peculiarities o f  the curves obtained.

P H O T O C H E M IS T R Y  541.14

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

541.18:621.355.1 =  4 2176
Colloids and the m anufacture o f electric accum ula­

tors. T a r r in , M . Bull. Soc. Fran?. Elect., 2, 227-32 
{M ay, 1942) In French.
541.182.6 : 539.501 see Abstr. 2171
541.183.02 : 532.64 see Abstr. 2053
541.183.02:536.71 2177

Surfaces of solids. XV. F irst-order phase changes 
of adsorbed films on the surfaces o f solids: the film of 
n-heptane on ferric oxide. J u r a , G ., L o e se r , E. H .,  
B a s f o r d  P. R . a n d  H a r k in s , W. D . J. Chem. Phvs., 
14, 117-23 {March, 1946).— Two-dim ensional first- 
o rder changes, in w hich a  gaseous film o f  norm al 
heptane is transform ed in to  a n o th e r phase o f  lower 
m olecular area w ith evo lu tion  o f  heat, have been 
discovered on subphases o f  fe rric  oxide, silver and 
graphite. A ll o f  the critical phenom ena observed in
3-dimensional system s are fo u n d  to  be duplicated. 
F o r /¡-heptane on ferric oxide the  critical constants
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541.57 548.73

are: oc (area) 900 A2 per m olecule; v  (film pressure)
0-45 dyne cm - 1 ; and  Tc, 29°c. T he critical con­
stan ts a re  found to  depend on  th e  na tu re  o f  the solid 
as well as on  th a t o f  the vapour. T he heat o f  trans­
form ation a t 25°c is estim ated to  be 12 000 ±  
5 000 cal/m olc. This value appears to be  con­
siderably higher than  the  6 150 cal/m ole required for 
the form ation o f  3-dim ensional liquid «-heptane from  
its vapour at th e  sam e tem perature. T he volume- 
pressure relations a re  considered for the adsorption  
isotherm  in th e  case in which a  2nd- o r 3rd-order 
phase change occurs.

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

541.57 : 539.133 see Abstr. 2141
541.634 2178 

Structure o f the so-called ds-decalin. Bastiansen,
O., and  H assel, O. Nature, Loud., 157, 765 (June 8, 
1946).
541.634 2179 

Two forms of 1,3 butadiene. Walsh, A. D .
Nature, Loud., 157, 768 (June 8, 1946).— [See Abstr. 
101 (1946)].
541.64 : 532.72 see Abstr. 2057
541.65 : 535.435 =  3 see Abstr. 2101

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

542.7 2180
An autom atic burette for the delivery o f gas a t 

constant pressure. Hodgins, J. W ., and Harvey, 
R. B. Canad. J. Res. B, 24, 81-2 {M ay, 1946).— 
The apparatus controls autom atically  th e  addition  o f 
gas from  a gas burette  to  a system  m aintained at 
constant pressure. A phototubc-relay, actuated  by 
th e  m ercury level o f  a  m anom eter connected to  the 
system, acts as the  contro l mechanism  for the gas input.

C H E M IC A L  ANALYSIS 543/545
545.82 2181

Spectrochemical analysis with the oscillograph. 
D ieke, G. H ., and Crosswhite, H . M . J. Opt. 
Soc. Ainer., 36, 192-5 {April, 1946).—T he m ethod is 
based on w ork described in A bstr. 2074 (1946). 
A  separate  photo-tube is used for each line  under 
exam ination and these tubes arc connected to  the 
oscillograph by m eans o f  a  ro tating  switch. A  trace 
is obtained for each line under exam ination and 
relative intensities thus observed. An accuracy o f 
som e 5% is claim ed bu t calibration against standard  
sam ples is required. a. h.
545.824 : 548.73 .we Abstr. 2187

CRYSTALLOGRAPHY 548
548-15 : 535.43 =  4 see Abstr. 2098
548.5 : 553.621 2182

Preparation of synthetic quartz. Barker, R. M. 
Nature, Loud., 157, 734 {June 1, 1946).—Successful 
crystallization o f  silicic acid gel is reported , and a 
bibliography o f  17 item s relating to the subject is 
given.
548.7 : 533.74 2183

Complete and incomplete crystals. Addink,
N . W . H . Nature, Loud., 157, 764 {June 8, 1946).— 
The A vogadro  num ber N  can  be derived from  a  
knowledge o f  the  dim ensions o f  the elem entary cell 
o f  a  substance and  its m olecular weight, bu t this will 
only be accurate if  the crystal has no  holes in  its 
lattice o r  an irregular lattice. T he values o f  A  obtained 
from  different crystals are tabu lated  and  discussed.
548.73 2184 

Crystal structure o f barium titanium  oxide a t
different tem peratures. Megaw, H . D. Experientia,
2, 183-4 {M ay  15, 1946).—Two form s (tetragonal and 
cubic) co-exist fo r an  interval o f  several degrees 
a round  the transition  tem perature a t 120°c. There 
is p robably  ano th er transition  near — 183°c. These 
transitions cannot be a ttribu ted  to  a  ro ta tion  o f  the 
m olecules.
548.73 2185 

An expression for following the process o f refinement
in X -ray  structure analysis using Fourier series. 
Booth, A. D. Phil. M ag., 36, 609-15 {Sept., 1945).—  
T he expression is

2{|f'o(^>  k, /)| — \Fc{h, k, /)|}2
R ___________________

2 |F0(A, k, /)|2
hkl
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where F0 and  Fc are the  observed and  calculated 
structure  factors respectively. R 2 a ttains a  m inim um  
value when the trial structure  becomes equivalent, as 
regards atom ic co-ordinates, to the  true structure; 
it is valuable in rejecting trial structures. L et M  be 
the  num ber o f  atom s in  the  unit cell and (xr, y r, zr) 
the  co-ordinates o f  a  particu lar atom . I f  Nr is the 
atom ic num ber o f  the  r th  a tom  and  Sx/ =  X/ — x',-, 
etc., where (.v, y , z) refers to  the  true structure  and 
{x', y ' , z') to  the  trial structure, it is show n that 

M
R 2 =  A  +  U £  N 2{6x2r +  dyj +  Sz2r), where A and

r«=* 1
B  are constants. This expression is used to  calculate 
the  r.m .s. erro r in atom ic co-ordinates. l . s. g.

548.73 =  4 2186 
X -ray study of mixed carbonates o f calcium and

barium. Faivre, R. C.R. Acad. Sci., Paris, 222, 
227-9 {Jan. 21, 1946) In French.—Barium  calcium  
carbonate, precip itated  from  boiling N a 2C 0 3 solution 
by a  solution o f  B a and  Ca chlorides, is isom orphous 
w ith w itherite for 0-35 atom ic % Ca, and with calcite 
from  60 atom ic % upw ards. Between 35 and  60% 
b o th  phases are present. A bove 90% it is necessary 
to  precipitate a t 60°c from  solutions containing 10% 
alcohol to  avoid the  appearance o f  aragonite. The 
intensity o f  the I l3  reflection from  th e  calcite phase 
decreases rapidly w ith increasing Ba content, becom ing 
zero a t abou t 30 atom ic %. T his reflection is due 
entirely to  the  O atom s, and  its disappearance is 
a ttribu ted  to  d isto rtion  o f  th e  CO J"-  ions by the 
large B a+  +  ions. a . j. c. w.

548.73 : 535.3 : 537.531 =  3 see Abstr. 2123



548.73 551.521.3

548.73 : 545.824 2187
On new crystals to be used in chemical X-ray 

spectrography. Aminoff, G . Ark. Kemi Min. Geol., 
16 B {No. 3) Paper 10, 5 pp. (1943).—C alcite 1011 
(spacing 3-03 A, m ineralogical indices) and rock salt 
100 (2-81 A) are the crystal faces com m only used in 
X-ray spectrography. F o r  special purposes o ther 
crystals m ay be used, such as gypsum  010 (7-58 A) 
for obtaining a wide range o f  wavelengths in a  single 
exposure, o r d iam ond 111 (2-055 A) or zinc blende 110 
(1-92 A) for h igh dispersion. T he intensity o f  reflec­
tion  and  the  dispersion obtainable with these and 
o th er crystals a re  discussed. a. j. c. w.

548.74 : 576.858.8 2188
Electron micrographs of molecules on the face o f a 

crystal. Price, W . C., and Wyckoff, R . W . C. 
Nature, Land., 157, 764 (June 8, 1946).—T he crystals 
o f  bean m osaic virus form ed by evaporation  from  
aqueous solutions are too  im perfect to  investigate by 
the usual m ethods. E lectron-niicrographs taken w ith 
the shadow -casting technique, however, show the 
regular arrangem ent o f  the m acrom olecules on  the 
face o f  the crystals, and photographs from  faces 
o f various crystal form s offer a  direct m eans o f 
establishing, in fact, seeing, the structure  o f  a 
crystal.

GEOPHYSICS 55
550.376:551.465 2189

Earth currents in short submarine cables. Cherry,
D. W ., and Stovold, A .'T . Nature, Land., 157, 766 
(June 8, 1946).— M easurem ents o f  the voltage 
appearing across the ends o f  co-axial subm arine cables 
in the English C hannel with sho rt circuits som ewhere 
along their length have revealed an alternating 
potential correlated to  the  tides. T he potential is zero 
at slack w ater and is believed to  be m axim um  at the 
m om ent o f  m axim um  flow. I f  the  centre conductor 
o f the cable acts as a  lead between th e  point o f  short 
circuit and the  m easuring point, the  voltage m easured 
is in effect the voltage between two po in ts on  the 
earth . This polarity  is consistent w ith the  hypothesis 
th a t it is generated by the  m oving sea w ater cutting 
the  earth ’s m agnetic field.
550.835 : 537.542 see Abstr. 2130
550.835 : 539.164.08 see Abstr. 2148 
550.835:621.318.572 2190

A portable counting ra te  m eter for G -M  tubes. 
M cC ahon , J. F . N .Z. J. Sci. Tech., 27, 254-8 
(Nov., 1945).— [Abstr. 1852 B (1946)].
551.465 : 550.376 see Abstr. 2189
551.495.01 2191

Theory o f ground-water accumulation. Lowy, H . 
Phil. Mag;, 36, 651-7 (Sept., 1945).— Stefan’s theory 
o f  evaporation  is used in a  study o f  the infiltration 
o f  w ater in deserts. A  vertical soil colum n is con­
sidered and  it is supposed th a t the  infiltration, originat­
ing from  a  certain  show er o f  rain , is contained a t 
tim e t i n a  layer between the depths h and H  (h <  H ). 
A n  expression fo r H  — h is found  in  term s o f  h and  
the  velocity w ith w hich the w ater infiltrates in to  the 
soil. T he quantity  o f  w ater w hich corresponds to  a 
certain  tim e o f  accum ulation is also found. Some 
practical num erical cases are considered. l. s. g.

M E T E O R O L O G Y  551.5
551.501.7 2192

Practical methods for the determination o f upper- 
level tendency fields. F letcher, R . D ., a nd  R ice, 
K . A. Bull. Amer. M et. Soc., 25, 399-410 (Dec.,
1944).—Follow ing Petterssen’s m ethod  the  gco- 
strophic  wind tendency vector is determ ined and  the 
relative isallobaric field is found and from  these the
6-hourly tendency vector. C harts are produced to 
show  the  winds, tendency vectors, field o f  pressure

and pressure tendency fo r 10 000 ft levels. Because 
accurate pressure and tendency values are no t often 
available Petterssen’s kinem atic rules to  forecast 
fu ture  positions o f  upper level troughs and  wedges 
a re  used. A  m ethod is developed and  illustrated  by 
which these m ovem ents can be determ ined in which 
pressure and pressure tendency are not used. R. s. r.
551.509.3 :551.577 2193

An approach to quantitative forecasting o f p re­
cipitation. IT. Formulae for quantitative rainfall 
forecasting. Showalter, A. K . Bull. Amer. M et. 
Soc., 25, 276-8 (Sept., 1944).— R ainfall is com puted 
by using m oisture-flow equations where precipitation 
is assum ed to  be the  residual o r difference between 
inflow and outflow. B oundary conditions a round  a 
general rain area are obtained and the indicated excess 
flow o f  m oisture converted in to  average dep th  o f 
rainfall. In  this it is essential that the  outflow  colum n 
o r layer is sa tu rated  and that all m oisture in excess o f 
th a t requirem ent is condensed and precipitated 
imm ediately over the  sam e general area where the 
m oist a ir is liberated. Since violent convective activity 
gives rise to  strong horizontal and  vertical currents 
there is considerable redistribution  o f  the condensed 
w ater before it reaches the  ground. T he m ethod is o f  
doubtful application  for areas below 1 000 sq  miles 
and best results have been ob tained  for areas 
> 5  000 sq miles. R. s. R.
551.513.1 2194

The slope of axes o f pressure systems. Panofsky,
H . A . Bull. Amer. M et. Soc., 26, 101-2 (April,
1945).— T he slope o f  a  wedge o r trough  line is derived
. , „ d z  R  T 1 N p/bx2 , . ,
in the  form  —   ---------   —  ■ - where p  is the

dx mg p  oT/bx
pressure, T  the  tem perature, p density, g  acceleration 
o f  gravity, R  universal gas constan t and  m  m olecular 
weight o f  air. W hen applied to  the  slope o f  a  pressure 
centre th is shows th a t the displacem ent o f  a  pressure 
centre w ith height occurs a t right angles to  the 
isotherm s. R. s. k.
551.521.3 : 535.343.4 =  4 2195

Atmospheric ultra-violet absorption. Vassy, A. 
Ann. Phys., Paris, 16, 145-203 (July-Sept., 1941) In 
French.—D etails are given o f  th e  m ethods o f  ph o to ­
graphic spectrophotom etry  used, an  accuracy o f
1-2% being claimed. T he coefficients o f  absorption  
o f  ozone were determ ined first, for bands in  the 
regions 24000-7500 (Chappuis), A3000-3300 (Hug-
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551.55 615.831.7.08

gins) and A2000-2200 (Hartley). In the  next section 
th e  absorp tion  o f  a ir is dealt w ith and  the  part played 
by oxygen in residual absorp tion  exam ined. Finally, 
the effect o f  a ltitude  and  variation  o f  absorp tion  with 
thickness o f  a tm osphere traversed are considered.

A. n.
551.55 : 620.92 =  4 2196

W ind energy: its value ami (he choice o f site for 
exploitation. Ailleret, P. Rev. Gen. ¿ le d .,  55, 
103-8 {March, 1946) In French.— [Abstr. 1737 B 
(1946)].
551.577 : 551.509.3 see Abstr. 2193
551.582.2 2197

The advance and re treat o f the summer monsoon in 
China. T ’u, C .-W ., and Hwang, S.-S. Bull. Anier. 
M et. Soc., 26, 9-22 {Jan., 1945).—W et bulb potential 
tem perature is used as th e  criterion, to  identify the 
m ovem ent o f  tropical m arine a ir m asses form ing the 
sum m er m onsoon. T hree periods o f  5 days each, for 
each m o n th  A pril-Septem ber, were used over a  period 
o f  5 years o r less fo r the  stations employed. M ean 
values o f  the 5-day m eans were obtained and iso­
therm s o f  wet bulb po ten tial tem perature were 
p lo tted  to  show  the advance and  re treat o f  the 
sum m er m onsoon. L ack o f  upper a ir soundings and 
the  sho rt period decreased the  accuracy o f  the results.

r. s. R.

551.593 : 535.37 =  4 see Abstr. 2091
551.594.25 : 629.135 : 621.396.821 2198 

Army-Navy precipitation-static project. I .  The
precipitation-static interference problem and methods 
for its investigation. Gunn, R ,, Hall, W . C., and 
Kinzer, G. D . Proc. Inst. Radio Engrs, N .Y . Wav. 
Electrons, 34, 156-61P {April, 1946).— [Abstr. 1936 B 
(1946)].
551.594.25 : 629.135 : 621.317.79 : 621.396.821 2199 

Army-Navy precipitation-static project. II . A ir­
craft instrumentation for precipitation static  research. 
Waddel, R. C ., D rutowski, R . C., and Blatt, 
W. N . Proc. Inst. Radio Engrs, N .Y . Wav. Electrons, 
34, 161-6P {April, 1946).— [Abstr. 1937 B (1946)].
551.594.25 : 629.135 : 621.396.821 :

537.221 see Abstr. 2115
551.594.6 : 621.396.11.029.6 2200 

Propagation o f 6-millimeter waves. Mueller,
G. E. Proc. Inst. Radio Engrs, N. Y. Wav. Electrons, 
34, 181-3P {April, 1946).— [Abstr. 1908 B (1946)].
551.594.6 : 621.396.11.029.64 2201 

The effect o f rain  upon the propagation of waves in
the 1- and 3-centim cter regions. Robertson, S. D ., 
and King, A. P. Proc. Inst. Radio Engrs, N. Y. Wav. 
Electrons, 34, 178-80P {April, 1946).— [Abstr. 1909 B 
(1946)].
553.621 : 548.5 sec Abstr. 2182

BIOLOGY 57/59
576.342 : 615.849 see Abstr. 2208 
576.353.088.5 2202

The effect o f dose ra te  variations on mitosis and 
degeneration in tissue cultures of avian fibroblasts. 
Lasnitzki, I. Brit. J. Radiol., 19, 250-6 {June, 
1946).—X -ray doses o f  100 r o r 2 500 r a t dose-rates 
o f  9, 29 or 100 r/m in  were used. Cells in m itosis, 
m itotic degenerations and  resting cell degenerations 
w ere scored in cultures fixed at tim es up  to  48 hr 
a fter irradiation . The percentage o f  degenerating 
cells after 100 r decreased with increase o f  dose-rate; 
a fter 2 500 r  it increased w ith increase o f  dose-rate. 
A  split dose (2 fractions o f  1 2 5 0 r  a t 100 r/m in 
separated  by 5 hr) was m ore effective than  a  single 
dose  (2 500 r a t 100 r/m in), owing to  the  greater 
num ber o f  m itotic degenerations produced. d. e. l. 
576.858.8 : 548.74 see Abstr. 2188 
577.15.037 2203

Biological effects o f high-frequency currents. Jack­
son, W. Lancet, 250, 519 {April 6, 1946).—N yrop’s 
inference [Abstr. 923 (1946)] that the  specific effects 
a rc  n o t o f  therm al origin is questioned. T he possi­
bility o f  frequency selective action  on  particular 
bacteria, etc., seems to  justify  investigation; and the 
use o f  his technique and  o f  frequencies m uch higher 
th an  20 000 kc/s m erits serious consideration, c . j. a . 
591.181 : 616-073.788 see Abstr. 2210

M E D IC A L  SC IE N C E  61 
614.485 : 535.39 : 535.345.1 see Abstr. 2086 
614.71-078 : 621.359.4 2204

Sampling a ir  for bacterial content. Luckiesh, M.,

Holladay, L. L ., and Taylor, A. H. Gen. Elect. 
Rev., 49, 8-17 {March, 1946).—A portab le  apparatus 
is described fo r determ ining rapidly  the num ber o f 
bacteria  per un it volum e o f  a ir in any space. T he air 
is m ade to  flow through  an  inverted funnel on to a 
nu trien t spread in  a  glass dish, and the num ber o f  
colonies produced by subsequent incubation  is 
counted. H igh efficiency o f  capture is achieved by 
applying an  electric field o f  the  o rder o f  7 000 V per 
cm  to  the  collecting space, and in  the Duplex Sam pler 
two collectors in  series in the  a ir flow are used with 
fields o f  opposite polarity. Photographs o f  the  
collecting dishes after various exposures illustrate  the 
quantitative perform ance o f  the apparatus. f. t. f.
615.831.7.08 : 536.33.08 2205

The measurement of infra-red radiation for medical 
purposes. Evans, D. S., and Mendelssohn, K. 
J. Sci. Instrum., 23, 94—8 {M ay, 1946).—Simple 
com pulation  o f  dosage in  term s o f  the  characteristics 
o f  the  prim ary rad ia tion  source is o f  little  value. 
In  any particular arrangem ent o f  appara tus radiation  
reaches the patien t from  th e  heating elem ents, the 
glass envelopes o f  the  lam ps, and the  m etallic reflectors 
form ing the  treatm ent cradle. T he calculation o f  
energy d istribution from  these com plex sources is far 
too  elaborate  for rou tine  practice. Furtherm ore, 
direct m easurem ent o f  the rad ia tion  at any point by 
the  usual vacuum  rad ia tion  m eters is ru led  ou t 
because o f  the  long wavelength rad ia tion  em itted 
by the  reflecting parts o f  the apparatus. A n  instru ­
m ent is described fo r th e  direct m easurem ent o f  the 
to ta l flux received on  th e  skin o f  a  patient a t  any 
point. A copper disc receives the  radiation , and  its 
tem perature rise is indicated by m eans o f  a  therm o- 
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couple. T o take account o f  variations in  am bient 
tem perature a  second disc and  therm ocouple, 
screened from  radiation , is a ttached, and  th e  two 
couples used differentially. T he response is linear 
up to  6 cal/cm 2/m in, w ith a  reproducibility o f  results 
better than  5%. F o r  the  calibration  o f  the  clinical 
instrum ent, a  differential rad ia tion  calorim eter is 
described. A physical theory o f  th e  action  o f  the 
instrum ent is developed. J. e. r .
615.849 2206 

Some observations on X -ray treatm ent cones.
E ddy , C. E ., and  Stevens, D . J. Radiology, 46, 
176-83 {Feb., 1946).— W hilst accurate m easurem ents 
can now  be m ade o f  the  ou tpu t o f  X-ray apparatus in 
term s o f  sk in  and dep th  dosage, in actual application  
o f  the  rad ia tion  this accuracy m ay be offset by the bad 
design o f an  application cone. Such cones are o f  two 
types, one in which th e  upper aperture  is large and 
the beam  is lim ited by X -ray-opaque walls and  the 
o th er where th e  beam  is only lim ited by the  upper 
aperture. T he au thors are o f  opin ion the  la tter is 
preferable. T he rad ia tion  fields o f  such cones can be 
checked by  photographic exam ination, examples 
being given o f  faulty  cones so detected. Pin-hole 
cam era photographs perm it con tro l o f  their correct 
orien tation  in  relation  to  the focal sp o t o f  the X-ray 
tube. Particularly in the  case o f  sm all cones, intended 
fo r insertion  in to  the  body cavities, incorrect orienta­
tion  o f  the X-ray tube m ay result in  the  rad ia tion  being 
uselessly absorbed by the  protective m aterial o f  the 
cone, instead o f  by the body tissues as intended.

B. J. L.

615.849 2207 
The mechanism of the action of radiation on tissues

and its application to the treatm ent o f malignant 
disease. E llis, F . Brit. J. Radiol., 19, 153-4 (April, 
1946).—T he m itosis o f  cells is inhibited by radiation  
and irrad iated  cells degenerate during  o r after m itosis. 
A possible explanation is given on the basis o f  experi­
m ental evidence th a t there is an accum ulation o f  ribose 
nucleotide in the  cytoplasm  o f  irrad iated  cells, and 
th a t chrom osom e breaks are produced  by radiation . 
O bservations o f  the effect o f  the  fractionation  o f  dose 
on the production  o f  a  sk in  erythem a have been 
analysed on  the  chrom osom e break  hypothesis and 
it is show n th a t results o f  som e clinical interest are 
obtained. h. m.
615.849 : 576.342 2208 

Newer investigations o f radiation effects and their
clinical applications. R eynolds, L. Aiiter. J. 
Roentgenol, and Radium Ther., 55, 135-52 {Feb., 1946). 
—Theories o f  the  action  o f  rad ia tion  on  cells a re  first 
reviewed. T he au th o r then describes experim ents on 
the osm otic pressure o f  proteid cells, using an  osm o­

m eter which is described and illustrated  in detail. 
T he chem ical constitu tion  o f  proteids is th en  dis­
cussed in  relation to  chemical chain  form ation and  the 
spatial arrangem ent o f  the atom s in polypeptide 
chains, generally and in groups, based on  the work 
o f Sponsler and o f  W rinch. These complicated 
atom ic structures are n o t inert bu t change under 
physical and  chem ical action and can  be d isrupted by 
secondary electrons. Lecithin, th e  structure  o f  which 
is illustrated  as a  typical exam ple, is one o f  the m ost 
im portant constituents o f brain tissue, with strong 
polarizing powers. Experim ents w ith X-rays have 
been carried ou t in  the  past few years by irradiation 
o f  the brains o f  dogs and, in  the  case o f  hum an 
subjects, by post-m ortem  p reparation  o f  specimens 
taken  from  subjects clinically irradiated  before death. 
The paper is illustrated  w ith reproductions in  colours 
o f  histological preparations. b . j . l .
615.849.5 : 621.386.82 : 537.531 2209

The history of dosimetry in Roentgen therapy. 
Q uimby, E. H . Amer. J. Roentgenol, and Radium  
Ther., 54, 688-703 (Dec., 1945).—Reviews the  
developm ent o f  m ethods to  m easure X -ray dosage and 
quality  o f  radia tion . A n  extensive bibliography is 
given. b . J. l .

616-073.788 : 591.181 2210
Delimitation of subcortical tumours by direct electro- 

graphy. W alter, W . G ., and D ovey, V. J. Lancet, 
250, 5-9 (Jan. 5, 1946).—A  description is given o f  a 
m ethod fo r obtaining records o f  the electrical activity 
o f  the  deeper tissues in th e  b ra in  which can  be used 
to  supplem ent conventional m ethods o f  identifying 
and locating subcortical tum ours a t operation . The 
physiological in terpreta tion  o f  the records, im prove­
m ents in  th e  technique and  subjects fo r fu rther study 
are discussed. T he electrical silence o f  new  grow th is 
no t surprising as only m itosis could produce electrical 
changes in such  tissue; the  chance o f  a  cell division 
taking place in the  tissue close to  the  electrode during 
the recording is vanishingly sm all. c . J. G.

666.1.037.5 : 533.5 : 669.278 see Abstr. 2211
669.278 : 533.5 : 666.1.037.5 2211

Coppered-tungsten seals through hard glass. Rei- 
mann, A. L. J- Sci. Instrum., 23, 121—4 (June, 
1946).—A  process is described fo r providing W  with 
an  adherent and  structurally  sound sheath  o f  Cu, 
which flows in to  and  fills up any cracks. T his process 
can  be used fo r m aking vacuum -tight seals through 
glass w ith split W wires.
771.35 : 535.87 : 535.313 =  4 see Abstr. 2071
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■EDWARD»
HIGH VACUUM METAL TAPS
We supply a complete series of precision taps suitable for 
pressures as low as 0-001 mm. Hg. Many types of wall or bench 
patterns are available with screw or rubber tube connections.

W ith  all types, extreme care Is taken to ensure the accurate 
fitting of the components, and this, together with the presence 
of the viscous sealing compound in the upper portion of the 
tap, prevents any leakage of air into the vacuum system.

W. EDWARDS & Co. (Loudon) LTD.
KANGLEY BRIDGE ROAD, LOWER SYDENHAM, LONDON, S.E.26
T e le p h o n e :  S Y D enham  7 0 2 6 -7 - 8  T e leg ra m s :  E dcohlvac, P h o n e , L o n d o n



VARIABLE AIR CONDENSER

MUIRHEAD
M u irh ead  <6: C om pany L td . E lm ers End, B eckenham , K ent. Tel. B eckenham  0041-2 . 

FOR OVER 60 YEARS DESIGNERS & MAKERS OF PRECISION INSTRUM ENTS
•  c .R .c .3 3

Price, Single numbers, 3s. 6d. Annual Subscription 35s., both sections 60s. 
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T Y P E  A —4 3 0
A component for building into your own 
measuring equipment or an instrument 
for use on the bench.
Light, rigid construction, smooth, even 
control and small electrical losses are 
qualities which you will look for and find 
in these Condensers.
They are available in aluminium boxes of 
M U N IT construction for bench use or 
with cylindrical metal covers for panel 
mounting.

S P E C I F I C A T I O N
C O N ST R U C T IO N  Alum inium  throughout.
C A P A C IT A N C E  LA W  S.L .C .
IN S U L A T IO N    F requen tite .
B E A R IN G  Sprung ballraces and a  friction pad. 
D R IV E  D irect o r  50:1 reduction.
SC A LE  ..........................4" dia. silvered.
C A PA C ITA N C ES F rom  100/x/xF to  1,000/x/xF.

Bulletin B-236-E, giving fu ll particulars o f  these 
instruments, Will be supplied on request.


