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Background on Bernard Mills

CSIRO Radio asf(;rBFny ffrage-archive)

Y voltige X-ray tube,

A MILLION-VOLT RESON.
621.346.1.027,59; 621.396.61 1.4
B. Y. MILL!

The iden of utitizing resonancs in a high- frtqucncy circuit for
th\, production of high- voltago pamclcs is not pcw, but the
of radat ques during the war greatly increased
it:-. possibilitics, The high power available from a pulsed
mugmesron, coupled with the small size of componeats at micro-
wavelenuths, permits of the construction of 2n extremely compuct
high-voltage source. The paper descrities the construction of
such a device intended for operation as an cxperimental high-
Sorme of the technical problems and funda-
mental limitativns of the methed are discussed.
A schematic of the apparatus is shown in Fig. 1.
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TREAMISTOR
B RGE

V4R AT
ATTENUATOR

BMIHENOL
CONNECTOR

ig. I.—Assemlly

congists of n re-entrant copper cavity resonant in the region of
25 em and fed by a 25-cm magnetron through a coaxial line and
vicumntinht choke joint, ‘The cavity is continuously cvacuated.
The mugnetron has an aveilable power of about 60X kW with a
pulse lenath of 5 microsec and a pulsc repctition frequency of
200 cfs.  Because of dilficulties associated with coupling o self-
excited oicillitor to 2 high-Q resonant cirguit, it has only been
possible to dissipate some 300 KW in the cavity, Electrons ars

Me. Ml s inorhe Tivlilon of Ratiophysics, Commonweskth Scientilic and
Tidustricl Reswann Organseation, Austniin.
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ANT-CAVITY X-RAY TUBE

RADIO SECTION

S, B.Sc., ME.

(IGEST af @ poper whitk will iw pubtisied In Parc 211 of the Praccedings.)

injected from a point-focused gun having a peak current capa-
bility of about 400 mA, They arc accelerated across the gap
between the re-entrant concs by the r.tf. ficld and strike a thin
gold target of the transmuission type. The X-ray beam is con-
fined by a lead shield surrounding the cavity to a narrow cone
in the dircction of lhe elwtron beam. ‘The peak voltage of the
¢lectron beam is d by pling a small of the
cavity power into a calibrated thormistor bridee,

A mean beam current of 70 A at & pak voltage of 1-1 MV
has been obtained, whilst the highest recorded voltage is
1-25 MV wilh a very low beam carrent. Anattractive feature

>snmnu BeLLOWS

drawing of the cavity.

is that the beam is focused at the tarpet to a diameter of approxi-
maiely half a mill d with a di of several
millinictres usual in mmt ocmmcrmal huy: volmge cqmpme.nt.
A further over is that it is
not ncesssary to insulate for high vaitages. The maxinum
vollage oulside the actual cavity is a 30-kV pulsed supply to the
magnetron,

An important possibility, although one which hus not beea
cxplared, s that the tubc could be uscd as a struboscope to
tadiograph machinery undorzoing a cyclical motion. The
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1948 Eclipse

Christiansen, Yabsley & Mills
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Background on Discrete Radio Sources

Reber 1944

160 MHz

lips 1946

1164 MHz




Australian Discrete Sources Research

100 MHz

New Zealand Standard Time




408 MHz Sky

Cassiopeia - A
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~ Potts Hill 1949

* 97 MHz Observations with Aidan
Thomas

* Cygnus A position and tentative
identification discounted

* lonospheric scintillation confirmation
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Cygnus-A 97 MHz
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Field Station Locations

Badgerysﬂ
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Badgerys Creek

i * 101 MHz Observations
2 supported by Arthur Watkinson




Discrete Source Survey 1952

* Confirmed Bolton, Stanley & Slee
Discrete Source ldentifications

» 77 Discrete sources, two main
population classes
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(a)

NGC 1952 © NGC 4486

) VIRGO - A

e Radio-Link
Interferometer

* Radio Brightness
Distributions

* Preliminary results at
URSI 1952

(€)

NGCS128




The Idea for a Cross




Prototype at Potts Hill 1953
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Mills Cross at
Fleurs

 Joined by Alec Little
e Constructed 1953-45

e 85.5 MHz Observations
48 arcmin beamwidth



Mills Cross at Fleurs




Southern Sky Survey - MSH
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Controversy with Cambridge

RIGHT ASCENSION

Flux density

Sydney Source Cambridge Source
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When sources are listed as ‘extended or “large” in either
catologue. they are surrounded by an irregular Line.
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Conclusion

* |In 1958 Mills attended the Paris Symposium on Radio
Astronomy and then IAU General Assembly in
Moscow

 Awarded Doctor of Science in Engineering for thesis
covering development of the Mills Cross

 End of an Era —> Schism at CSIRO Radlophy5|cs
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