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classics professor at McGill, said after hearing Rutherford
speak about his research: “Here was the rarest and most
refreshing spectacle — the pure ardour of the chase, a man
quite possessed by nobel work and altogether happy in it”.

His reputation soon began to spread beyond McGill, and
in February 1907 Cox wrote to the Swedish Academy of
Sciences recommending Rutherford for a Nobel prize. “It
would indeed be a satisfaction to his friends here,” wrote
Cox, “if he should receive so great an honour while still a
member of the University where during nine years he has
completed so many researches.” Although German and
Swedish scientists also nominated Rutherford for the prize, it
was not until the following year that the 37-year-old Ruther-
ford became a Nobel laureate. He received the 1908 Nobel
Prize for Chemistry for his work on the radioactive disin-
tegration of elements and the chemistry of radioactive
substances (see box 1); the overnight transformation into a
chemist amused him immensely. (Curiously, J J Thomson
was the only British scientist to ever nominate Rutherford for
a Nobel prize - in 1908 — and even then the nomination was
made too late for that year’s award.)

Back in Britain

Rutherford was slowly starting to realize that he needed a
larger pool of collaborators than North America could pro-
vide. He also felt that Canada was too far from the centre of
research, and began to look for another move. Fortunately,
Arthur Schuster, the head of physics at Manchester Univer-
sity, specifically resigned to free up a position for Rutherford,
and he moved back to Britain in 1907. It was here that he
made his second and third great discoveries — that the atom
has a nucleus (see box 2) and that atoms can be changed from
one form to another (see box 3). He was also responsible for a
number of other inventions, such as the Rutherford-Geiger
detector, which in improved form is now called the Geiger—
Miiller tube.

Itis strange that although Ernest Rutherford’s greatest dis-
coveries were made in Canada and Manchester, these two
places are generally overlooked in Britain in favour of his
time at Cambridge — where Rutherford spent the final 18
years of his life from 1919 to 1937 as an elder statesman of sci-
ence. This is perhaps the reason why many people link
Rutherford solely with Cambridge, and why they tend to
forget about his times in New Zealand, Canada and Man-
chester. But Rutherford was always proud of being a New
Zealander and always referred to himself as such. When he
was raised to the peerage in 1931, he chose the territorial
designation of Lord Rutherford of Nelson in honour of “my
birthplace and home of my grandfather”, and his dying
words were to remind his wife that he wished to leave a
bequest to Nelson College.

However, for many years New Zealand curiously — and to
its lasting shame - chose to neglect Ernest Rutherford. Every
house he lived in was demolished, which is why overseas vis-
itors on a pilgrimage to his birthplace were, for some decades,
driven 200 km south of Nelson to view a rural pigsty. On the
50th anniversary of his death in 1987, the site remained a
national disgrace. I went there at dawn and gazed despair-
ingly at the untidy piles of river boulders that had been
dumped on the site many years before.

Happily, his rehabilitation in New Zealand is now almost
complete. The Rutherford Birthplace was opened in 1991 —
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2 Rutherford’s second great discovery - the atomic
nucleus unveiled
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Rutherford'’s scattering experiments at Manchester, which showed that most
of an atom’s mass exists in a tiny nucleus at the centre of the atom, were
commemorated by this Soviet stamp from 1971

At McGill University in Canada, Rutherford noticed that a beam of
alpha particles became fuzzy when passed through a very thin film of
cleaved mica. At Manchester, where he had moved to in 1907 at the
age of 35, he asked his assistant Hans Geiger to measure the
intensity of alpha particles as a function of the angle at which they
were scattered. He also gave a secondary project to a young student,
Ernest Marsden, whom Geiger had trained in radioactive
measurement techniques.

Marsden was asked to look for alpha particles scattered through
large angles. When Marsden reported that he had observed alpha
particles scattered backwards from a thin foil of gold, Rutherford was
amazed. It was, he said, as if a large naval shell had been fired ata
tissue paper and bounced backwards. By 1911 Rutherford had
explained this result through a nuclear model of the atom, in which
the positive charge and the vast majority of the mass of an atom is
concentrated in a nucleus about one thousandth the size of the
atom. The volume taken up by the nuclei in all of the atoms ina
human body is about the same as a grain of fine sand.

an outdoor information centre and a tourist destination of
international significance. Totara, oak and maple trees at
three corners of the section advertise the countries that
gained through his fame. In 1992, when New Zealand re-
placed Queen Elizabeth on its banknotes with its own
citizens, Ernest Rutherford was chosen to grace the $100
banknote. This is the largest denomination, which means that
his image regularly appears in advertisements on TV, news-
paper and magazines.

Britain, of course, still continues to honour Ernest
Rutherford — the new Rutherford Conference Centre at the
Institute of Physics in London bears witness to that fact. Only
Canada, for whom Rutherford was their first Nobel prize
winner, regretfully continues to largely ignore him. Although
there is a Rutherford museum at McGill University, which
contains the world’s finest collection of scientific apparatus
that he developed, it has only survived through the enthu-
siasm of two lone individuals, who served sequentially as
honorary curator.

While the world may hold up Einstein as the symbol of
scientific intelligence, Rutherford’s brilliance was different
and, I believe, underrated. Lord Bowden, a former UK sci-
ence minister, once reminisced to me about his own days as a
research student at the Cavendish Laboratory. “There were
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3 Rutherford’s third great discovery - the world’s
first successful alchemy
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New Zealand, where Rutherford was born, neglected its most famous son for
many years, but he now appears on the country's $100 banknote, while his
groundbreaking work on the transformation of elements has been
commemorated on this 7 cent stamp

In 1913 while Rutherford was at Manchester University he extended
his work on the scattering of alpha particles from thin films. He now
wanted to find out how they scattered from light atoms. Conservation
of momentum predicted that if alpha particles were fired at hydrogen
gas, high-speed hydrogen nuclei (protons) would be produced, and
that these nuclei would travel four times further than alpha particles.
In 1914 Rutherford duly set Ernest Marsden to play marbles with
nuclei - and, as expected, Marsden observed the long-range
hydrogen nuclei. (Interestingly, Marsden later went to work in New
Zealand. He joined the New Zealand army in 1916, and served in
France in the same sector as - but on the opposite side to - his
colleague Hans Geiger.)

Late in 1917, after completing his own wartime work on the
acoustic detection of submarines, Rutherford returned to his work on
scattering. He found that higher-energy protons were ejected when
nitrogen gas was bombarded with alpha particles through the
reaction 4N +$He — L0 + 1H. In doing so he became the world’s first
successful alchemist, having turned nitrogen into oxygen.

some very distinguished theoretical physicists in the Caven-
dish in my time, and I often heard them talking,” he recalled.
“I always thought that these men were extraordinarily bril-
liant; I could understand only part of what they were saying
and I could never imagine that I could contribute to their
ideas in any way at all. But after I heard Rutherford explain-
ing something I thought, “That is perfectly simple and per-
fectly obvious; why on Earth didn’t I think of it myself?*”

Thatis testimony to the unique brilliance of Ernest Ruther-
ford, scientist supreme.

Further reading

J Campbell 1996 Rutherford’s Ancestors (AAS Publications, Christchurch, New
Zealand)

J Campbell 1998 Rutherford: Scientist Supreme (AAS Publications,
Christchurch, New Zealand)

lohn Campbell teaches physics at the Physics Department, University of
Canterbury, Private Bag 4800, Christchurch, New Zealand

(e-mail j.campbell@phys.canterbury.ac.nz). He was also convenor of the
Rutherford Birthplace Project and was awarded a New Zealand science and
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technology medal for his work on Rutherford
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