
CAMBRIDGE: PRINTED BY

W. LEWIS, M.A.

AT THE UNIVERSITY PRESS

https://doi.org/10.1017/S0305004100010628 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100010628


PEOCEEDINGS
OF THE

CAMBEIDGE PHILOSOPHICAL SOCIETY

VOLUME 28

https://doi.org/10.1017/S0305004100010628 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100010628


CAMliRIIJGE : riUNTEP AT

THE UNIVERSITY PRESS

BY WAI.TEU LEWIS, M.A.

https://doi.org/10.1017/S0305004100010628 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100010628


PKOCEEDINGS
OF THE

CAMBEIDGE PHILOSOPHICAL

SOCIETY

VOLUME 28

1 OCTOBER 1931—30 SEPTEMBER 1932

CAMBRIDGE

AT THE UNIVERSITY PRESS

AND SOLD BY

DEIGHTON, BELL & CO., LTD., AND BOWES & BOWES, CAMBRIDGE

CAMBRIDGE UNIVERSITY PRESS, FETTER LANE, LONDON, E.C. 4

1932

https://doi.org/10.1017/S0305004100010628 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100010628


First prinled in Great Britain at the University Press, Cambridge
Reprinted by qffset-litho

by Lund Humphries and Co. Ltd., Bradford

PRINTED IN GREAT BRITAIN

https://doi.org/10.1017/S0305004100010628 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100010628


CONTENTS
VOL. 28

PAGE
Alexander, N. S., and Terroux, P. R. The upper limit of energy

in the j3-ray spectrum of thorium C" . . . . . . 1 1 5
Archbold, J. W. The general surfaces in four dimensions with one

or two apparent triple points 51
Babbage, D. W . Extension of a theorem of C. G. F. James . . 421
Baker, H. F. Note in regard to surfaces in space of four dimen-

sions, in particular rational surfaces . . . . . . 62
Bartlett , M. S., and Wishart , J. The distribution of second

order moment statistics in a normal system 455
Bernstein, B. A. On Nicod's reduction in the number of primi-

tives of logic 427
Chalmers, J. A. Absorption measurements and the continuous

spectrum of /3-rays 319
Energy problems in the continuous spectra of /3-rays . . . 328

Chau&hri, R. M. Secondary electron emission from a nickel surface
produced by positive ions of mercury 349

Coxeter, H. S. M. The densities of the regular poly topes. Part 2 . 509
Dee, P . I. A condensation diagram 93
Dirac, P. A. M., and Harding, J. W. Photo-electric absorption

in hydrogen-like atoms 209
Edge, W . L. The number of apparent double points of certain loci . 285
Ellis, H. D., and Moullin, E. B. A measurement of Boltzmann's

constant by means of the fluctuations of electron pressure in a
conductor 386

Fisher, R. A. Inverse probability and the use of likelihood . . 257
Gillespie, R. P . On double integrals in the calculus of variations . 442
Gray, L. H., and Tarrant, G. T. P. An attempt to detect the

spontaneous transformation of helium into penetrating radiat ion. 124
H a l d a n e , J. B . S . A note on inverse probability . . . . 55

On the non-linear difference equation &xn=fc<{> (#n) . . . 234
A mathematical theory of natural and artificial selection.

Part IX. Rapid selection 244
H a r d i n g , J. W . , and D i r a c , P . A . M. Photo-electric absorption in

hydrogen-like atoms 209
Hardy, G. H., and Titchmarsh, E. C. An integral equation . 165
Harper, W. R. On the theory of the recombination of ions in gases

at high pressures 219
Some factors in the design of hot cathode X-ray tubes for steady

running 497

https://doi.org/10.1017/S0305004100010628 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100010628


vi Contents

PAGE

Henry , P. S. H. The energy exchanges between molecules . . 249
Ingram, W . H. Note on a new power-angle diagram for alternators 106
Jackson , J. M. A quantum mechanical theory of energy exchanges

between inert gas atoms and a solid surface 136
Jones , H. The interaction of lattice vibrations and free electrons in

metals • 367
Klenas t , A. Explicit formulae connecting Holder's, Cesaro's and

another mean value 1
Kothari , D. S. On the possibility of a thermal effect accompanying

sudden changes in the magneton-numbers in CuCl2 and
NiSO47H2O . • 338

McDougall , J. The motion of electrons in the field of excited helium. 341
Massey , H. S. W. The collision of electrons with rotating dipoles. 99
Milne-Thomson, L. M. On Boole's operational solution of linear

finite difference equations with rational coefficients . . ' . 311
On the operational solution of linear difference equations whose

coefficients are expressible by factorial series . . . . 463
Moon, P. B. The emission of positive ions from hot tungsten . . 490
Moullin, B. B., and S i l l s , H. D. A measurement of Boltzmann's

constant by means of the fluctuations of electron pressure in a
conductor 386

Murray, P. H. Asymptotic dipole expansions for small horizontal
angles 433

Narl iker , V. V. The restriction to linearity of the Lorentz trans-
formation • 460

N i m m o , R. R., and Poole, H. D. The significance of the sign of
a mutual inductance 531

Paine , H. H. The 'relaxation' term in Debye and Huckel's theory
of ionic mobility 83

Paley , R. B. A. O. A note on integral functions . . . . . 262
and Zygmund, A. On some series of functions, (3) . . 190

A note on analytic functions in the unit circle . . . 266
Poole, H. D., and Nimmo, R. R. The significance of the sign of

a mutual inductance 531
Rawl in s , P. I. O., and Snow, C. P. Modified ionic states in crystals 522
Richmond, H. W. On the canonical curve of genus five. . . 1 7 4
Rosenhead , L. Note on the instability of a surface of discontinuity 35
Roth, Li. The tangent planes to a degenerate surface . . . 45

Some surfaces containing triple curves 300
Sargent , B. W. Energy distribution curves of the disintegration

electrons 538
S n o w , C. P., and Rawlins , P. I. G. Modified ionic states in crystals 522
Steen , S. W . P. The application of quadratic forms in an infinity of

variables to boundary problems in partial differential equations . 23

https://doi.org/10.1017/S0305004100010628 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100010628


Contents vii

PAGE

T a r r a n t , G. T. P . The numerical calculation of the scattering correc-
tion in y ray absorption measurements 475
and G r a y , L . H . An a t tempt to detect the spontaneous trans-

formation of helium into penetrating radiation . . . . 124
T e l l i n g , H . G. Three related quartic curves in four dimensions . 403
Terroux, P. R., and Alexander, N. S. The upper limit of energy

in the £-ray spectrum of thorium C" 115
Titchmarsh, E. C. On the Riemann zeta-function . . . . 273

and Hardy, G. H. An integral equation 165
Vedy , L. G. On the determination of the horizontal component of

the earth's magnetic field by a coupled oscillations method . . 109
Webster , H. C. Note on a high-tension supply for Geiger counters

operated from A.C. mains 121
Welchman, W. G. Some enumerative results for curves . . 18

Note on the trisecants and quadrisecants of a space curve . . 206
Plane congruences of the second order in space of four dimensions

and fifth incidence theorems 275
Additional note on plane congruences and fifth incidence theorems 416

Wh ite , P. W . G. The propagation of radio frequency currents along
a wire of finite length . 356

Wishart , J., and Bart lett , M. S. The distribution of second order
moment statistics in a normal system 455

Wright , P. The interval between the departure of the disintegration
particle and the emission of the gamma radiation . . . 128

Zygmund, A., and Paley, R. E. A. C. On some series of functions,
(3) 190

A note on analytic functions in the unit circle . . . 266
Proceedings at the meetings held during the session 1931-32 . . 554
Accounts, statement of, for 1931 564

PLATE

Plate I. To illustrate Messrs Ellis and Moullin's paper . . . 386

https://doi.org/10.1017/S0305004100010628 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100010628


Transactions of the Cambridge Philosophical Society 
RECENT PAPERS 

Vol. X X I I . 
No. X X V I . The Escape of Molecules from an Atmosphere, 

with special reference to the Boundary of a 
Gaseous Star. BY E. A . M i l n e , M.A. , TRINITY COLLEGE, 
CAMBRIDGE. PP. 35. PRICE 5/-. 

„ X X V I I . Some Problems of Diophantine Approximation : 
The Analytical Properties of Certain Dirich-
let's Series Associated with the Distribution of 
Numbers to Modulus Unity. BY Q. H. H a r d y , M.A . , 
SAVILIAN PROFESSOR, UNIVERSITY OF OXFORD, AND J. E . L i t t l b -
w o o d , M.A. , TRINITY COLLEGE, CAMBRIDGE. PP. 16. PRICE 3/6. 

„ X X V I I I . Free Paths in a Non-uniform Rarefied Gas with 
an Application to the Escape of Molecules from 
Isothermal Atmospheres. BY J. E . J o n e s , 1851 EX
HIBITION SENIOR RESEARCH STUDENT, TRINITY COLLEGE, CAMBRIDGE. 
PP. 22. WITH TITLE-PAGE AND INDEX TO VOL. XXN. PRICE 5/6. 

VOL. X X I I I . 
NO. I. On Approximate Continuity. BY M. H. A . N e w m a n , 

B.A., ST JOHN'S COLLEGE, CAMBRIDGE. PP. 18. PRICE 3/6. 
„ I I . A Mathematical Theory of Naturaland Artificial 

Selection. BY J. B. S. H a l d a n e , M.A . , TRINITY COLLEGE, 
CAMBRIDGE. PP. 23. PRICE 4/-. 

„ I I I . On the Form of the Solution of the Equations of 
Dynamics. BY T. M. C h e r r y , B.A., TRINITY COLLEGE, 
ISAAC NEWTON STUDENT. PP. 28. PRICE 4/-. 

„ I V . On the Motion of Spheres, Circular and Elliptic 
Cylinders through Viscous Liquid. BY W . J. 
H a r r i s o n , M.A. , CLARE COLLEGE, CAMBRIDGE. PP. 18. PRICE 3/-. 

„ V . Researches in the Theory of Determinants. BY 
MAJOR P. A . M a c M a h o n , R.A., F.R.S. PP. 47. 7/-. 

„ V I . The Optical Constants of Matter. BY C. G. D a r w i n , 
M.A. , F.B.S., CHRIST'S COLLEGE, TAIT PROFESSOR OF NATURAL 
PHILOSOPHY IN THE UNIVERSITY OF EDINBURGH. PP. 31. PRICE 5/-. 

„ V I I . Some Examples of Trajectories Defined by 
Differential Equations of a Generalised Dy
namical Type. BY T. M. C h e r r y , Ph .D . , FELLOW OF 
TRINITY COLLEGE, CAMBRIDGE. PP. 32. PRICE 5/-. 

„ V I I I . Some Formulae for Scrolls and Line Systems in 
Ordinary Space. BY C. G. F. J a m e s , TRINITY COLLEGE, 
CAMBRIDGE. PP. 34. PRICE 6/-. 

„ I X . The Aberrations of a Symmetrical Optical 
System. BY G. 0 . S t e w a r d , M.A. , FELLOW OF EMMANUEL 
COLLEGE, CAMBRIDGE. PP. 29. PRICE 5/-. 

„ X . The Linear Invariants of Ten Quaternary 
Quadrics. BY H . W . T u r n b o l l , M .A . , TRINITY COLLEGE, 
PROFESSOR OF MATHEMATICS IN THE UNIVERSITY OF ST ANDREWS, 
AND A l f r e d Y o u n g , SC.D., SOMETIME FELLOW OF CLARE COLLEGE. 
PP. 39 . PRICE 6/-. 

„ X I . Mathieu Functions. BY S. G o l d s t e i n , B.A. , ST JOHN'S 
COLLEGE. PP. 34. PRICE 6/-. 

„ X I I . The Mathematical Theory of the Statistical 
Methods employed in the Study of Correlation 
in the case of Three Variables. BY A . A. T s c h o t r o w . 
TRANSLATED BY L. I s s e r l i s , M.A. , CHRIST'S COLLEGE. PP. 46 . 
PRICE 7/-. 

(TITLE-PAGE AND TABLE OF CONTENTS TO VOLUME XXNI.) https://doi.org/10.1017/S0305004100010628 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100010628


CONTENTS 
PAGE 

Three related quartic curves in four dimensions. By Miss H. G. TELLING, 
Newnham College. (Communicated by Mr F. P. WHITE) . . 403 

Additional note on plane congruences and fifth incidence theorems. By 
Mr W . G. WELCHMAN, Sidney Sussex College . . . . 416 

Extension of a theorem of C. G. F. James. By D. W . BABBAGE, B.A., 
Magdalene College 21

On Nicod's reduction in the number of primitives of logic. By B. A. 
BERNSTEIN, University of California. (Communicated by Prof. 
G. H . HAR; ' ) ., . 427 

Asymptotic dipole expansions for small horizontal angles. By F. H . 
MURRAY. (Communicated by Mr F. P. WHITE.) (With Two 
Text-figures) 433

On double integrals in the calculus of variations. By R. P. GILLESPIE, 
Ph.D., St John's College. (Communicated by Professor E. W . 
HOBSON) 442

The distribution of second order moment statistics in a normal system. 
By Mr J. WISH ART, Clare College, and M. S. BARTLETT, Queens' 
College 455

The restriction to linearity of the Lorentz transformation. By V. V. 
NARLIKER, B.A., Fitzwilliam House, Isaac Newton Student. 
(Communicated by Mr M. H . A. NEWMAN) . . . . 460 

On the operational solution of linear difference equations whose coefficients 
are expressible by factorial series. By Mr L. M. MILNE-THOMSON, 
Corpus Christi College 463

The numerical calculation of the scattering correction of y ray absorption 
measurements. By Mr G. T. P. TARRANT, Pembroke College. 
(With Four Text-figures) 475

The emission of positive ions from hot tungsten. By P. B. MOON, B.A., 
Sidney Sussex College, Imperial College of Science and Technology, 
London. (With One Text-figure) 490

Some factors in the design of hot cathode X-ray tubes for steady running. 
By Mr W. R. HARPER, St John's College ; Wills Research Student, 
University of Bristol. (With Four Text-figures) . . . . 497 

The densities of the regular polytopes, Part 2. By H. S. M. CoXETER, 
Ph.D., Trinity College. (With Five Text-figures) . . . 5 0 9 

Modified ionic states in crystals. By Dr C. P. SNOW, Christ's College, 
and Mr F. I. G. RAWLINS, Trinity College. (With Two Text-
figures) . . . . . . . . . . . . 522 

The significance of the sign of a mutual inductance. By R. R. NIMMO, 
Ph.D., Clare College, Lecturer in Physics in the University of 
Western Australia, and H. D. POOLE, Athelstan and Amy Saw 
Scholar of the University of Western Australia. (With Two 
Text-figures) . 531

Energy distribution curves of the disintegration electrons. By B. W. 
SARGENT, Lecturer in Physics, Queen's University, Kingston, 
Ontario. (Communicated by Dr C. D. ELLIS.) (With Six Text-
figures) 538

Proceedings at the Meetings held during the Session 1931—1932 . 554 
Statement of Accounts of the Cambridge Philosophical Society, from 

January 1, 1931, to December 31, 1931 564https://doi.org/10.1017/S0305004100010628 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100010628

