
AUSTRALIAN' JOU RNAL 

OF PHYSICS 

VOLUME 6 

MELBOURNE 
1953 



AUSTRALIAN JOURNAL OF PHYSICS 

Published by the Commonwealth Scientific and Industrial Research Organization, 
in collaboration with the Australian National Research Council and the Institute 
of Physics (Australian Branch), and under the general direction of the Editorial 
Board (Dr. N. S. Noble (Chairman), Professor Sir Macfarlane Burnet, Professor 
E. J. Hartung, Professor L. H. Martin, and Professor J. G. Wood). Volumes 
1 to 5 of the Australian Journal of Physics and the Australian Journal 
of Chemistry issued as the Australian Journal of Scientific Research, Series A : 
Physical Sciences. 

Issued quarterly, 30/- per annum 

EDITORIAL ADVISORY COMMITTEE 

Chairman and Editor: Dr. N. S. Noble 

Members: Dr. G. H. Briggs 
Professor L. H. Martin 
Professor H. C. Webster 

All enquiries and manuscripts should be forwarded to : 

The Editor, 
Australian Journal of Physics, 
Commonwealth Scientific and Industrial Research Organization, 

314 .Albert Street, East Melbourne, C.2, Victoria. 

Printed by Australasian Medical Publishing Co. Ltd., Sydney. 



iii 

CONTENTS 

NUMBER 1, MARCH 1953 
PAGE 

The Relativistic Electromagnetic Equations in a Material Medium. 
By N. W. Taylor 1 

The Surface Temperature of the Moon. By J. C. Jaeger 10 

Emission of Radiation from Mod.el Hyd.rogen Chromospheres. By 
J. T. Jefferies 22 

Neutrons Emitted. in the Disintegration of Beryllium by Deuterons. 
By A. J. Dyer and. J. R. Bird. 45 

Angular Correlation between IX-Particles and. y-Rays in the 
Be9(d, IX}LF*yLF Reaction. By R. G. Uebergang and. N. W. Tanner 53 

The Absorption of the Hard Component of Cosmic Rays in Water. By 
A. J. Dyer 60 

An Estimate of the Density and. Motion of Solar Material from Observed 
Characteristics of Solar Radio Outbursts. By Hari K. Sen 67 

Radar Observations of Rain from Non-Freezing Clouds. By R. S. Styles 
and F. W. Campbell 73 

The Determination of Surface Tension by Sessile Drop Measurements, 
with Application to Mercury. By G. M. Ziesing .. 86 

A Decimal Counter Electron Tube. By D. L. Hollway 96 

Validity of Matthiessen's Rule for Cold-Worked Wires. By W. Boas 
and J. F. Nicholas 116 

The Failure of Matthiessen's Rule for Heavily Deformed Alloys. By 
P. G. Klemens 122 

Corrigenda 124 



iv CONTENTS 

NUMBER 2, JUNE 1953 

PAGE 

Conduction of Heat in the Semi-infinite Solid, with a Short Table of an 
Important Integral. By R. C. T. Smith 127 

On the Standard Errors in the Fitting of Polynomials to Unequally 
Spaced Observations. By P. G. Guest 131 

Calculation of Accuracy of Results of Graphical Square Intercomparisons. 
By P. M. Gilet and G. S. Watson 155 

Energy Resolution of y-Radiation up to 18 MeV by Sodium Iodide 
Scintillation Counters. By J. G. Campbell and A. J. F. Boyle 171 

The Distribution of Radio Brightness over the Solar Disk at a Wavelength 
of 21 Centimetres. I. A New Highly Directional Aerial System. 
By W. N. Christiansen and J. A. Warburton 190 

Further Studies of Electrode Phenomena in Transient Arcs. By W. R. 
Blevin 203 

Climatic Change in Australia since 1880. By E. L. Deacon 209 
The Southern Auroral Zone as Defined by the Position of Homogeneous 

Arcs. By F. Jacka 219 

Radar Observations of Rain at Sydney, New South Wales. By G. A. 
Day.. 229 



··CONTENTS v 

NUMBER 3, SEPTEMBER 1953 

PAGE 

Explicit Matrix Elements for Multipole Radiation. By P. B. Treacy 241 

The Scattering of 1 MeV Electrons and Positrons. By J. A. McDonell.. 245 

The Distribution of Radio Brightness over the Solar Disk at a Wavelength 
of 21 Centimetres. II. The Quiet Sun-One-Dimensional Observa-
tions. By W. N. Christiansen and J. A. Warburton 262 

A High-Resolution Aerial System of a New Type. By B. Y. Mills and 
A. G. Little 272 

Buoyant Motion in a Turbulent Environment. By C. H. B. Priestley.. 279 

The Structure of the F Region of the Ionosphere. By A. A. Weiss 291 

Maxwell-Wagner Loss and Absorption Currents in Dielectrics. By 
B. V. Hamon 304 

Programme Design for the C.S.I.R.O. Mark I Digital Computer. 
I. Computer Conventions. By T. Pearcey and G. W. Hill 316 

Programme Design for the C;S.I.R.O. Mark I Digital Computer. 
II. Programme Techniques. By T. Pearcey and G. W. Hill 335 

Short Oommunications 

On the Low Excited State of LP. By N. W. Tanner and R. G. Uebergang 357 



vi CONTENTS 

Effltliencies in the Method of Grouping. By P. G. Guest 
PAGE 

361 

Internal Conversion in the L-Subshells. By J. B. Swan and R. D. Hill.. 371 

On the Reaction 23Na(p,y)24Mg and the Energy Levels of 24Mg. By 
O. H. Turner 380 

.A..n,gular Distribution of Photoprotons from Nitrogen. By B. M. Spicer.. 391 

The Thermal and Electl'ical Condrlctivity of Copper at Low Temperatures. 
By G. K. White .. 397 

The Specific Heat and Thermal Conductivity of Graphite. By P. G. 
Klemens 405 

The Effect of Tension on the Thermoelectric Properties of Metals. By 
A. J. Mortlock 410 

Galactic Radiation at Radio Frequencies. V. The Sea Interferometer. 
By J. G. Bolton and O. B. Slee 420 

Galactic Radiation at Radio Frequencies. VI. Low Altitude Scintil­
lations of the Discrete Sources. By J. G. Bolton, O. B. Slee, and 
G. J. Stanley 434 

The Radio Brightness Distributions over Four Discrete Sources of Cosmic 
Noise. By B. Y. Mills .. 452 

Flight Characteristics of Expansible Balloons. By J. F. Darby, V. D. 
Hopper, Jean E. Laby, and A. R. W. Wilson 471 

Borehole Temperature Measuring Equipment and the Geothermal Flux 
in Tasmania. By G. Newstead and A. Beck 480 

Short Communications 

The Influence of Meteoric Dust on Rainfall. By E. G. Bowen 490 

Note on the Factorial Moments of Standard Distributions. By R. B. 
Potts ' 498 

Anomalous Absorption of Cosmic Rays in Lead. By W. L. Kennedy 500 

8Li(~)8Be*(2oc) Hammer Tracks in Photographic Emulsions. By A. R. W. 
Wilson 502 

Index to Volume 6 505 



Foreword 

The number of papers received for publication 

in the , A ustralian Journal of Scientific Research, 

Series A: Physical Sciences, has increased to such 

an extent that it has been decided to divide it into the 

A ustralian Journal of Chemistry and the Australian 

Journal of Physics, each issued quarterly~ 

The present issue starts the A ustralian Journal 

of Physics; the volume numbering continues that of 

the earlier Journal. 




