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Biography continues to be a vigorous and popular genre in the
history of science, but, while the Newton, Darwin and Einstein
'industries' gallop on apace, 'other equally fascinating figures
remain in the shadows'. [2] And what of the careers and personal life stories of that much wider group of scientists and
support staff who have played a lesser but nevertheless important role in science: postdoctoral scientists, research students,
laboratory assistants, workshop and other technical staff,
translators and editors, and so on?
I

The subject of this article is one such 'little man', whose contributions were extensive, important, unusual and unrecorded:
the Australian scientist christened Henry Herman Leopold
Adolph Brose (1890-1965), in later life Henry L. Brose. He
was an academic with a good but not outstanding teaching and
research record. His most significant contribution was his
translation into English of the eighteen pivotal German scientific texts shown in the following Table.
1. Erwin Freundlich, The Foundations ofEinstein s Theory of
Gravitation. CUP, 1920 IStechert, 1922 I 2nd edn,
Methuen, 1924.
2. Moritz Schlick, Space and Time in Contemporary Physics:
An Introduction to the Theory ofRelativity and Gravitation.
Oup, 1920.
3. Alexander Moszkowski, Einstein the Searcher: His Work
Explained from Dialogues with Einstein. Methuen, Dutton,
1921.
4. Hermann Weyl, Space-Time-Matter. Methuen, Dutton,
1922.
5. Fritz Reiche, The Quantum Theory (trans!. with H.S.
Hatfield). Methuen, 1922 I Dutton, n.d. / 2nd edn, 1926 I
3rd edn revised, 1930.
6. Arnold Sommerfeld, Atomic Structure and Spectral Lines.
Methuen, 1923 I Dutton, n.d. I 2nd edn, 1928 I 3rd edn
revised, 1934.
7. Erwin Freundlich, The Theory ofRelativity: Three Lectures
for Chemists. Methuen, Dutton, 1924.
8. Max Born, Einstein s Theory ofRelativity. Methuen, 1924.
9. Carl Benedicks, Space and Time: An Experimental
Physicist s Conception of These Ideas and of Their
Alteration. Methuen, 1924. No translators (Swedish to
English) given but records at Rhodes House, Oxford,
suggest they were H. Brose, J. Harden and F. Morley.
10. Arnold Sommerfeld, Three Lectures on Atomic Physics.
Methuen, 1926 I Dutton, n.d.
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11. Albert Neuburger, The Technical Arts and Sciences of the
Ancients. Methuen, 1930,1969/ Barnes & Noble, 1969.
12. Arnold Sommerfeld, Wave Mechanics. Methuen, 1930.
13. Otto Halpern & Hans Thirring, The Elements of the New
Quantum Mechanics. Methuen, 1932.
and the five volumes of Max Planck's Introduction to
Theoretical Physics:
14. Max Planck, General Mechanics. Macmillan, 1933.
15. Max Planck, The Mechanics of Deformable Bodies.
Macmillan, 1932.
16. Max Planck, Theory of Electricity and Magnetism.
Macmillan, 1932.
17. Max Planck, Theory of Light. Macmillan, 1932.
18. Max Planck, Theory of Heat. Macmillan, 1932.

Figure 1: Henry Brose (right) with his elder brother Ernest, Adelaide,

1912.
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Three things are apparent: the magnitude of the time, effort and
expertise that must have been expended in the translation of
such a corpus of new and difficult texts, the appearance of several books that were central to the introduction of the new
physics in the early decades of the twentieth century and that
remain classics today, and other books with a notable introductory and educational focus.
The influence of these translations was enormous. It is widely
assumed that, at the time, scientists were fluent in German and
read them in the original language. On the other hand, Sir Mark
Oliphant has said that, although he had read Sommerfeld's
Atomic Structure and Spectral Lines in the original German in
Adelaide in his honours year (1922), it was only when Brose's
translation came out that he began to appreciate its details: 'His
translations were extraordinarily well done-very clear and
readable-and my German hadn't been very good anyway' .[3]
The science was so new and so difficult that, for most practitioners, a 'reading' knowledge of German was not adequate for
the task. For such scientists in the English-speaking world the
translations became essential.
At the teaching level the translations were also vital. Thus
Sommerfeld's Atomic Structure and Spectral Lines, the quintessential text for learning the new physics, was not specified
in Australian student reading lists in the original German, but
once Brose's translation was published (1923), it quickly
appeared for reading in physics honours courses-at Sydney and
Melbourne in 1924, Adelaide in 1925.

Adelaide
Henry Brose's parents were born in Germany and immigrated
to Australia in 1887. At the time of Henry's birth (15
September 1890), his father was recorded as A[ dolph] Brose,
tobacconist and hairdresser, 176 Rundle Street, Adelaide. At
the age of eight Henry joined his older brother at the leading
Adelaide Nonconformist school, the nearby Prince Alfred
College. During this period it was possible to enter the university after only four years of secondary schooling, but it was
common for students to extend their education because they
were too young or because they hoped to be awarded a government bursary. Henry Brose stayed at the College and passed
the Higher Public Examination in 1907, with fifth place in the
State overall and the award of a bursary for university study. He
was also an excellent pianist and won several music awards,
including the pianoforte scholarship for study at Adelaide's
Elder Conservatorium of Music. He therefore faced a careerforming choice: to accept the bursary to study science or the
scholarship to study music. He chose the former.
Brose took his BSc degree at the end of 1910, having studied
three years of Physics and Pure and Applied Mathematics-initially under Professor William Bragg-with average to good
results. During 1910, for the first term of 1911 and throughout
1912 he was enrolled in Honours Mathematics, but no result is
recorded because he did not sit the necessary examinations.
The reason for this puzzling behaviour is found in the records
of the Rhodes Scholarship for South Australia, for Brose
applied in each of the years 1910, 1911 and 1912. His only
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chance of securing a passage to Europe to continue his academic career was to win a scholarship, and the only one that
seemed likely was the Rhodes. His testimonials were impressive, and in 1912 Henry Brose, who had a 'University
Professorship as his ultimate goal, Mathematics for choice',
won the South Australian Rhodes Scholarship for 1913 (see
Figure 1). He would study mathematics at Christ Church,
Oxford.

Oxford and RuhLeben
Here Brose had Senior Standing (Colonial), meaning that he
was exempt from all but the final examination for the BA
degree. He began studies of pure mathematics and also the
dynamics of particles and rigid bodies, but before long other
events intervened.
Henry spent Christmas 1913 in Germany and returned again in
the summer of 1914, like others anxious to enjoy the many
educational, cultural and recreational opportunities and
undaunted by the darkening political skies. Reality dawned in
February 1915, however, when Brose and about seventy other
aliens in Hamburg were arrested and transported to the prison
camp at Ruhleben. The well-known racecourse on the outskirts
of Berlin became a prison for some four thousand British men
and boys, amongst whom were about 370 dons and
undergraduates.
Conditions during the winter months were appalling. The
prisoners were housed in the stables, the food was wretched,
the latrines a danger, and the mental hardship pushed some to
insanity and suicide. Slowly, however, the prisoners began to
organize, and slowly the German authorities made
improvements. Ruhleben became a close-knit society, with a
wide range of business, social, cultural, recreational, religious
and educational activities. In particular, there were serious
educational activities under the Arts and Science Union (of
university standard), and the Camp School (from elementary to
senior secondary level). The Union courses ranged over the
science, the arts, psychology and other subjects. Stafford
Hatfield, an electrochemist with an absorbing interest in
literature and the humanities, was the major inspiration for the
Union and its programme, and the lecture schedule announced
young contributors such as James Chadwick teaching
'radioactivity' and 'electricity and magnetism', and Henry
Brose lecturing on 'differential and integral calculus' and
'mechanics-the dynamics of a particle' .
Hatfield also asked Brose a question that was to reverberate
throughout his life: had he seen the article on 'Einstein's
Theory of Gravitation' in the Vossischen Zeitung (Berlin) for
Sunday 19 November 1916, what did he know about Dr
Einstein's theory, and could he enlighten him about it? Brose
confessed he knew little about the topic but arranged for copies
of the non-mathematical texts by Freundlich and Schlick
(Table, nos 1 & 2) to be sent into the camp. These he could read
in their original language, and since a number of other people
expressed an interest Brose began English translations of both.
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In 1917 Brose was released into the care of the Consul for
Saxony in Hamburg, where he would have good food, be treated kindly, and be expected to instruct the Consul's children.
Here he had time to read in relation to the translations, to contact the authors, and to begin negotiations for the translation
rights. In May 1919 he was repatriated to Britain.
Back in Oxford, Brose graduated simultaneously 'B.A. & M.A.
(War)' following special decrees. He had information not
widely available in Britain: a good knowledge of Einstein's theories and English translations of two excellent introductory
texts. He spoke on these topics in the Clarendon Laboratory
and further responded to the wishes of colleagues by publishing his notes as a printed pamphlet that went through five editions in three months between December 1919 and March
1920 and was then privately republished in 1921. [4] In this
pamphlet Brose also announced the forthcoming publication
by Cambridge University Press of the translation of the
Freundlich booklet 'for those who wish to avoid the cumbersome mathematics', and of the Schlick booklet by the
Clarendon Press, in which 'the philosophical aspects of relativity are clearly presented'. The latter, in particular, is a
notable volume in the history of its field.
Anxious to further his studies and build an academic career,
Brose now enrolled for postgraduate study towards Oxford's
new DPhil degree on the subject of relativity; Professor
Lindemann agreed to supervise him. Lindemann (later
Viscount Cherwell) knew something of relativity, although his
interests were largely philosophical and his knowledge of
mathematics limited. The proposed title of Brose's thesis was
'A critical history of the theory of relativity', but the research
did not prosper. Furthermore, Brose published translations of
another four major German physics texts (Table, nos 3-6) in
those next three years (1922-4). Three of these are notable:
Weyl's Space-Time-Matter placed within the reach of English
readers the most systematic presentation of relativity to date;
Reiche's The Quantum Theory was Brose's first excursion into
that topic, to which it supplied a clear and interesting guide;
and Sommerfeld's Atomic Structure and Spectral Lines has
been discussed above. Thesis research clearly commanded
only part of his time.
Lacking support for postgraduate studies, Brose found the royalties from his booklets and translations vital. At every opportunity he spent time on the Continent, where he made personal contact with Freundlich, Schlick, Einstein, Sommerfeld and
other authors whose works he had, or planned, to translate.
There was subsequent correspondence between Brose and
Sommerfeld, exploring the possibility of joint authorship of a
supplementary booklet to update Atomic Structure and
Spectral Lines. The supplement was written later by
Sommerfeld alone and appeared as a major new text with the
title Wave Mechanics, which Brose also translated (Table,
no.12).
Seeking an alternative research topic, Brose turned to the suggestion of another student, V.A. Bailey, and joined Townsend's
Electrical Laboratory, studying the passage of electricity
through gases. An Australian, L.G.H. Huxley, was also about to
join the group after completing his first degree at Oxford.
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Townsend and Bailey had earlier made a series of measurements on nitrogen, hydrogen and oxygen, and for oxygen had
found a result that required further study; this Brose undertook.
He wrote his thesis on 'The motion of electrons in oxygen' and
was awarded his DPhil in June 1925. Even during these latter
years of postgraduate research further Brose translations
appeared (Table, nos 7-9 and a second edition of no. 1).

Sydney
Three opportunities now presented themselves. First, Brose
applied for the position of Assistant Secretary of the National
Physical Laboratory, but his wartime record apparently counted against him. Second, a letter from Townsend contained news
from Bailey, who had just taken up an appointment at the
University of Sydney and wanted a man to go to Australia for
a year to lecture on modem physics. Brose expressed his willingness and accepted the Sydney offer of an Acting
Lecturership in Physics from March 1926. Third, recognizing
that the Sydney appointment was purely temporary, Brose
applied for the position of Professor of Physics at Nottingham,
a university college affiliated with the University of London.
When the offer came it was not the chair but a Readership in
Atomic Physics. Brose accepted, but wished to fulfil his obligation to Sydney; Nottingham reluctantly agreed. He sailed
from Britain in March, passed through Adelaide, and duly fulfilled his teaching duties for the 1926 Australian academic
year.
While in Sydney Brose renewed his acquaintance with Bailey
and undertook an experiment in his laboratory. He also met a
friend from his Adelaide days, Jean Robertson. She had been
an active member of the Adelaide Literary Theatre formed at
the Conservatorium, had spent five successful years in
America in a variety of stage and screen roles, and had toured
Britain. Graceful, beautiful and possessing a rich voice, she
was back in Australia, touring as· the leading lady in 'The
Merchant of Venice' and 'The Outsider'. Their relationship
blossomed and they were married at the London Register
Office in May 1927.

Nottingham
The academic career of Henry Brose reached its high point
during the eight years he spent at Nottingham. While at the
Cavendish Laboratory, Mark Oliphant encountered Brose
when he acted as an external examiner for the Nottingham
physics department, and he has recorded that he rather liked
the man, enjoyed his company and remembered his enthusiasm. Was he charming? 'Oh yes!' What about his physics? 'In
terms of factual knowledge he was a very good physicist; one
of the first [in England] to know something about relativity and
quantum mechanics. ... Theoretical physics in England was
weak at that time.'
Brose was certainly active and enthusiastic. In research the
scattering of electrons in gases showed a maximum and then a
distinct minimum as their velocity decreased. These features
were in agreement with the work of a German group under
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lectures, and arranged for a number of notable scientists to
visit Nottingham, including Sommerfeld, Freundlich,
Townsend, C.D. Ellis, Lawrence Bragg and Hatfield. Victor
Bailey visited in late 1930 and Leonard Huxley was an assistant lecturer in Brose's department for a brief period until he
moved to University College, Leicester.
But now storm clouds gathered. A relationship developed
between the wife of a local clergyman and Henry Brose, the
details of which remain unclear. There was a very public
divorce case in July 1935, the College was upset that a highprofile member of its staff was involved, and Brose resigned
his chair in October. The charges were denied but not contested in court and damages of £500 were awarded against Brose.
By this time, however, he was in Adelaide on his way to
Sydney.
Figure 2: Einstein lecture, University College, Nottingham, June
1930. L to R: Prof Piaggio (Maths), press, Einstein, Brose, Alderman
Huntsman (Chair, College Council), hidden.

Carl Ramsauer. More important, however, were the major
review articles written in German and published in Annalen
der Physik, where Brose (with E.H. Saayman, a mathematics
lecturer) emphasized the value and significance of the
Townsend diffusion method and results. Townsend and his colleagues had discovered a new physical effect that would later
be interpreted in terms of the wave-like nature of the electron
and is today appropriately named the 'Ramsauer-Townsend
effect'.
Brose's tenure at Nottingham included investigations in practical instrumentation and medical science, and he also published
a full half of his extraordinary output of translations of important German physics texts: two volumes by Sommerfeld,
including his vital Wave Mechanics, Halpern and Thirring's
introduction to quantum mechanics, Planck's five-volume
introduction to theoretical physics, and Neuburger's survey of
the ancients (Table, nos 10-18). The Sommerfeld lectures, originally delivered at London University, and the critical review
by Halpern and Thirring provided up-to-date assessments of
the revolutionary changes taking place.
While in Nottingham, Brose had attempted to satisfy the general public's interest in Einstein and his theories with a number
of public lectures and radio broadcasts. In 1930 he was able to
arrange a visit to the College by Einstein to deliver a public lecture in person. Very hesitant in English, Einstein spoke in
German and Brose translated into English. He traced the relative importance of matter and space through history and outlined the new understanding in terms of space-time. He hoped
soon to unite electromagnetism with gravitation and geometry
in a unified field theory, although his colleagues, he confessed,
thought him 'crazy'. Einstein's appearance in Nottingham is
now remembered as the occasion on which the blackboard he
used was varnished and preserved (see Figure 2).
With the retirement of Professor Shaw from the Nottingham
physics chair Brose was clearly a strong candidate, and he was
du1y elected in 1931. Physics prospered under his leadership.
He supervised a number of PhD students, gave regular public

The Physidst VoLume 37, Number 2, MarchIApril 2000

Sydney again
As early as mid-1933 Brose had written to Bailey and
Vonwiller in Sydney to indicate that he hoped to visit there in
1934 and would be willing to give a series of lectures as part
of the University Extension Board's annual program. The offer
was accepted for 1935 and Brose arrived in July. He gave five
public lectures and three radio broadcasts on a wide variety of
topics and the lectures were chaired and welcomed warmly by
the physicists.
Brose wished to remain in Sydney and fortunately a position
became available at the university in the area of cancer
research, under the direction of its Cancer Research
Committee. Set up in 1922 following a large bequest and augmented by substantial donations from government grants and
public donations, the Committee had a spectacular but tragic
career. Following the collapse of the research programme surrounding the discredited 'Moppett Effect' and the suicide of its
Director of Research, the Committee saw Brose's availability
as an opportunity to bring some scientific lustre to its tarnished
reputation. He suggested a promising project involving measurement of the phosphorus content of blood as a possible
diagnostic test for cancer, and was appointed a Research
Worker for one year. The appointment was extended several
times until the organization was closed in April 1938. Brose
performed well for the Committee and his findings were published in a number of papers, although it is now known that
blood tests for the diagnosis of cancer have commonly failed.
He also developed simplified photometric methods for measuring and comparing the intensities of medical x-rays, and
studied the absorption of x-rays by the skin.
Much of the value of this work was lost, however, by Brose's
reaction to the closure of the organization. On 26 Ju1y 1938 he
wrote a letter of six closely-typed foolscap pages to the ViceChancellor of the university, in which he sought to defend the
record of the research workers and lay the blame for the closure
on the self-confessed impotence of the Committee. He lamented having three supervisors appointed over him, accused the
Committee of maladministration of public funds, including the
payment of named professors for' doing nothing positive' , and
berated the Committee for its callous treatment of Dr Victor
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Trikojus, a university colleague. He noted that most of the periodicals on cancer in the New Medical School had never been
opened. Copies of the letter were sent to the Minister for
Health and the Hospitals Commission.
Brose's anger and frustration were enormous, but even if all his
accusations were true, there are only limited clues as to why he
was so provocative and why men who were otherwise reasonable should have treated him so badly. Brose no doubt recognized that his future career, and hence his reputation and the
support of his family, were now in jeopardy. For the professors
and medical practitioners the Cancer Research Committee had
faced a very difficult rescue task. When this failed the last
thing they needed was one of their own to denigrate them so
vehemently. Coupled with any jealousy arising from Brose's
achievements, particularly his extensive publication record and
his charm and popularity, their subsequent anger and malice
are perhaps understandable. Other clues would emerge later, in
the depths of the Second World War.
The university officially ignored the letter, although it left deep
and abiding scars. There were substantial problems with the
cancer research, but equally, Professor Vonwiller battled
valiantly against the odds when asked to take a leadership role
in a field for which he was ill-equipped to exert an expert influence. Hamersley believes that 'if there was folly, it was collective folly', explained in part by the fact that research in
Australia had heretofore been on the margins of academic science.[5]
Yet again Brose faced the task of finding employment, with
both physics and medical research now largely closed to him.
He chose to set up in private practice as a pathologist and
biochemist and was soon making claims for blood tests in the
early diagnosis of cancer and for its treatment by the injection
of a serum prepared by Dr Koch in Detroit, already discredited.
The late 1930s was also a time of heightened political tension.
Brose had made no secret of his affection for Germany and he
had a wide circle of German friends and acquaintances.
German forces invaded Poland on 1 September 1939 and
Britain and France declared war two days later. By the middle
of 1940 Britain was perilously exposed. Australians were
gripped by apprehension and local security was tightened substantially. Brose increasingly came under the notice of civil and
medical authorities. Professor A.D. Ross reported to the
Institute of Physics in Britain that its local executive had
recently considered a condemnation of Brose in which reference was made to the Nottingham divorce case, to Brose's
medical activities as those of a 'quack', and to his support of
'the Nazi gospel'. [6]
On 1 August 1940 Sydney police finalized a detailed report on
'Inquiries re the antecedents and activities of Henry Hermann
Leopold Adolf BROSE'. The report outlined his career, alluded to difficulties with his work at the university, and referred to
his lack of medical qualifications. Three named medical practitioners suggested that Brose was pro-German and sympathetic to Nazism, and three named professors supported these
views. Internment was recommended, a detention order under
the notorious Regulation 26 of the National Security (General)
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Regulations was signed, and Henry Brose was arrested and
imprisoned. He officially objected to his internment and
arranged for support and legal representation for his forthcoming appeal that was scheduled for hearing by an Advisory
Committee. Mr ID. Holmes appeared for the Crown, Mr A.B.
Kerrigan appeared for the objector, and the proceedings were
held in camera. The hearing was held over eight days and its
transcript occupies 336 foolscap pages of close typing. Strong
evidence was provided against and on behalf of the objector
and a large number of witnesses were heard. The Committee
found that the case presented peculiar problems and difficulties. It concluded: [7]
There is no evidence on which any affirmative finding of
a positive act against the British Commonwealth could be
made ... [but] the Committee has concluded that this
Objector is a thoroughly unscrupulous person, and is
quite devoid of moral or ethical inhibitions. Moreover he
is possessed of marked energy and mental capacity and is
in need of money ... given the opportunity, he could
undoubtedly be of great potential danger to this country.
Accordingly, Brose's internment was continued at Orange and
then at Tatura in Victoria.
There is little evidence of Brose's reaction to this second
extended period of internment. The only extensive document is
a 'diary' that he kept, in which he recorded regular messages to
his son. While this is generally warm and positive, periods of
gloom show through: 'I have to exert all my will-power to prevent myself becoming desperate or even mental', and of fighting 'the demon of insanity'. Two of the many submissions
made to government during this period are of particular interest. When Mr Kerrigan, who had appeared for Brose, wrote to
the Commonwealth Attorney-General in September 1942, he
rehearsed aspects of the case, protested strongly about his
inability to cross-examine some informants, and concluded by
stating that 'I hardly think it necessary to add that I never entertained the slightest doubt of Dr. Brose's loyalty'. Mr Holmes,
who had appeared for the Crown, wrote to the Director General
of Security Services supporting Kerrigan's letter and saying
'At the time I expressed ... my disgust at the manner in which
the proceedings were conducted ... [and] I urged upon Mr
Spender ... that he should release this man, who in my opinion
has never had a fair hearing at any stage ... [H]is internment was
an utter disgrace to the very principles which this country has
been fighting for.' Strong words indeed.
Christmas 1943 brought release but under very severe restrictions; all restrictions were finally revoked in June 1945.
Throughout this long period Brose's wife supported him loyally; she had an active acting career that helped to keep the family financially viable. The last seventeen years of Brose's life
passed less eventfully-as an agent for glandular treatments and
in retirement, surrounded by the affection of his family and
friends. He suffered from Parkinson's disease in his last few
years and died on 24 February 1965.
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Conclusion
How are we to appraise this life, so full of contradictions? I
believe it deserves notice and admiration for the vital contribution it made to the dissemination of crucially-important
German physics into the English-speaking world in the first
half of this century; and he also had a very productive time in
Nottingham.
At a personal level the following remarks are quite typical of
those made to me: [8]
I have clear memories of Henry Brose as of short stature,
of solid, thick set physique and of broad, Germanic features ... lightened by a constant, jovial smile and continuous, sparkling, infectious laughter. He radiated jolly good
humour all the time.. . Henry Brose would always say
exactly what he felt without toadying to anyone.
Doubtless he made a number of enemies during this period . My mother was a good friend of Henry and Jean. At
times she thought that he was too trusting, even somewhat
naive ... His stubby fingers attacking the keyboard, bringing to life Beethoven, Liszt, Chopin, was an unforgettable
experience for me ... Henry was capable of showing much
kindness to individuals. The period of internment during
World War II was most traumatic for Henry... After the
end of the war he had to come to terms with the degradation that Nazism had brought to his beloved Germany... a
most unusual and complex man; highly gifted intellectually; of robust good health; wonderful company and
extremely popular.
The members of his extended family also remember him with
great affection: 'We children loved him because he did not
believe in the current dictum that children should be seen and
not heard. He always took time to speak to us individually and

was interested in our hobbies and in the kind of books we liked
to read. He was always fun to be with and laughed with us' . His
son, John, remembers him as relaxed, natural and with a warm
sense of humour. But, while Brose's German background
clearly affected his life profoundly, his son believes that 'he
was, above all, simply himself, and that in national categories
his personality was far more Australian than anything else' .[9]
Brose's unhappy dabblings in fringe medicine are difficult to
understand, although disillusioned and embittered after the
cancer saga and his long wartime internment, he was also in
urgent need of money. In the long term his translations will
surely remain an enduring memorial.

References
[1] This paper is a precis of a recent, extended study: 'Henry Herman
Leopold Adolph Brose: Vagaries of an Extraordinary Australian
Scientist', Historical Records ofAustralian Science, 12(3), 1999,
287-312, which includes a full list of references. I am most
grateful to the Editor and publisher of that journal for permission
to publish this paper.
[2] Michael Shortland and Richard Yeo, Telling Lives in Science:
Essays on Scientific Biography (Cambridge, 1996).
[3] Sir Mark Oliphant, interview with present author, Canberra, 21
June 1991.
[4] Henry L. Brose, The Theory of Relativity (Oxford, 1919, 1920,
1921).
[5] H. Hamersley, 'Cancer, Physics and Society: Interactions
Between the Wars', in Australian Science in the Making, ed. RW.
Home (Cambridge, 1988).
[6] Statement by V.A. Bailey attached to letter Ross to Lang, 2 July
1940, in AlP Box File 66, Basser Library, Canberra.
[7] Australian Archives, Canberra, SeriesA367/1, item C68717.
[8] Letter John Vonwiller to author, 10 July 1992.
[9] Brose family members, private communications.

THE WARD IDENTITY
It is now 50 years since Physical Review published a succinct and profound master piece authored by John C. Ward entitled

"An identity in quantum electrodynamics". Building on previous work by Dyson this brief and elegant letter proved in seven
steps one of the most important and celebrated results of renormalization theory in quantum electrodynamics.
As Professor of Physics at Macquarie University John Ward exerted a significant influence in the style and content of the
Macquarie physics degree and provided open support to the reform movement that changed the Macquarie degree structure
in the late 1970s. In addition to the Ward Identity he has made important contributions to quantum mechanics and the
Standard Model.
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