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Perkins in a nutshell

* Born 15/10/1925 in Hull. B.Sc. (1945) & Ph.D. (1948) ICL

e Exhibition of 1851 Senior Scholar, 1948-51; G. A. Wills Research
Associate in Physics, Univ. of Bristol, 1951-55; Lawrence Radiation
Lab., Univ. of California, 1955-56; Lectr in Physics, 1956—60, Reader in
Physics, 1960-65, Univ. of Bristol.

* Professor of Elementary Particle Physics, 1965-93, and Fellow of St
Catherine’s College, since 1965, Oxford University

* Mem., SERC; Chair, Nuclear Physics Board 1985—89.

* FRS, 1966; Hon. DSc: Sheffield, 1982; Bristol, 1995; ICL, 2016. Guthrie
Medal, Inst. of Physics, 1979; CBE, 1991; Holweck Medal and Prize,
Société Francaise de Physique, 1992; Royal Medal, Royal Soc., 1997;
High Energy Physics Prize, Eur. Physical Soc., 2001



Early Life & School

e Both Don’s father and mother were teachers.

* His school, Malet Lambert High, was a tough one. It was a new
school, founded as a grammar school in 1932 to the north of Hull
C|ty centre.
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Early Life & School

* Nevertheless, he flourished
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* He also had extra-curricular
activities, that led to his first
publications when he was 12:
The Meccano Magazine
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Early Life & School

* And his second publication:
The Meccano Magazine, 1941

* Also at the age of 16, he built a
crystal radio receiver and picked
up transmissions from Italy.

* He also maintained his uncle’s
extensive collection of moths and
butterflies, eventually donated to
the Hull museum.




Early Life & School

 Don left school in 1943 with an
excellent report.

* He had an offer
from Trinity Cambridge, where he
hoped after taking a science degree
to study medicine. However, he
didn’t have the requisite Latin(!), so
instead he went to Imperial College,
where a Yorkshire friend had also
registered. In 1945, he graduated
with a B.Sc. with First Class Honours.
He qualified for a postgraduate
scholarship and registered for a PhD
at IC.
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The T—meson

* When Don began his Ph.D., only the proton, neutron, electron
(positron) and muon were known — and no-one had any idea what
the muon was; everyone thought the neutrino existed but it was not
found experimentally until 1956.

* The pion was postulated by Yukawa in 1935 as the carrier of the
strong nuclear force. It is the lightest stable strongly interacting
particle — copiously produced in modern experiments:




Emulsions in physics

* Emulsions go right back to the dawn of particle physics

e Serendipity
at end of "
1895 in ‘
Wilhelm
Rontgen’s
laboratory in
Wirzburg.
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Emulsions in physics

* Emulsions go right back to the dawn of particle physics

Serendipity strikes again:
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e Don’s supervisor was
G.P. Thomson, LT
the son of J.J. Thomson. &8
(J.J. got the Nobel Prize %
for proving the electron |
was a particle; G.P. got |}
the Nobel Prize for
proving the electron
was a wave).




Beginning Research

* Don’s supervisor was
G.P. Thomson,
the son of J.J. Thomson.
(J.J. got the Nobel Prize
for proving the electron
was a particle; G.P. got
the Nobel Prize for
proving the electron
was a wave).




1947 “Annus Mirabilis”




Getting a Ph.D.

* G.P. had been very active in WWII and
had a lot of pull with the RAF. Don asked
him to arrange for a flight from RAF
Benson (Oxon) to take his pieces of
emulsion up to 35000 ft and fly them
around for several hours (in Spitfires!)




Getting a Ph.D.

* G.P. had been very active in WWII and
had a lot of pull with the RAF. Don
asked him to arrange for a flight from
RAF Benson (Oxon) to take his pieces of |
emulsion up to 30000 ft and fly them
around for several hours (in Spitfires!)




The &t Discovery - Overture

Nuclear capture of pion i R T (e
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g.1a. PHOTOMICROGRAPH OF CENTRE OF STAR, SHOWING TRACK OF
280N PRODUCING DISINTEGRATION. (LEITZ 2 MM. OIL-IMMERSION
OBJECTIVE. X 500)

. .

N Vs *A is the new meson
- *B,D,C are likely protons
*Track C goes into the page

\ Why A is a new meson:

‘ electron: range too large

\ proton: scattering too large

\ muon: frequent nuclear interaction



* |n Bristol in 1946, Ochiallini &
Powell, exploiting much better
quality photographic emulsions,
exposed them at Pic du Midi
(2800m).

2 events were found — published in
Nature, October 1947

e Shortly after Don’s publication,
Occhialini & Powell published 6
more.




* The “secret” pion —
exposed for Don at
Chamonix by LePrince-
Ringuet.

* He found this a few
months after the first one
but didn’t bother to
publish it because he was
so convinced by the Bristol
paper!

* He put it in his thesis
though.




The 1t Discovery — Second Act

e Perkins —a
graduate student
— already at the
centre of affairs!

Don’s paper on the pion
discovery — Enrico Fermi
Summer School -

DOI: 10.3254/978-1-

61499-222-6-1



https://doi.org/10.3254/978-1-61499-222-6-1

1948 — Don finally gets to the mountains
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1948 — Don finally gets to the mountains




* Advent of e-sensitive emulsions in i _ a5
1949 made the whole picture clear. /
* Don (and just before him Peter 7 <
)}

Fowler) arrived in Bristol just too
late to share in the & discovery, for
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which Powell received the Nobel _}
Prize in 1950. .

e He arrived in Bristol in 1949 with a o
Scholarship of the Exhibition of 1851 | %\
—according to the History of Bristol I e
Physics he (also?) had a Royal i -
Society McKinnon Scholarship. ; | P




* A wealth of physics poured out
from Bristol in the 50s. Don and
Peter were at the centre of it.

* The Bristol group around 1950
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Bristol ,;
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* A wealth of physics poured out
from Bristol in the 50s. Don and
Peter were at the centre of it.

* A younger Peter Fowler in ~1930.




Bristol

* Fowler & Perkins were the first
to propose the use of pions in
cancer therapy in a Nature
article in 1961 - pioneers in
applying the fruits of their
research to other problems.




Bristol

* The decays of the
charged K (first seen
as neutrals in V-
particles in — of
course — 1947)
were particularly
rich and confusing
and took many
years to unravel
with Don & Peter
playing important
roles.
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Bristol

* A wealth of physics poured out
from Bristol in the 50s. Don and
Peter were at the centre of it,
publishing the “bible” of emulsions,
Powell, Fowler & Perkins.

The Study of
Flementary Particles
Ii) l||<‘ |’||nlnl‘__"l'.'||»||i1‘ \|«‘||nui

In account of
The Prin ipal 1 '/'«///:,'//r‘\ and Discoveries
illustrated by

In Atlas of Photomicrographs

P.H FOWLER and D.ILPERKINS
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Bristol

* Don’s publications while at IC & Bristol.

“King-Perkins-Chudakov effect” in QED —

Close to the production of e*e” pair,
screening of other charge leads to reduced

ionization.



Bristol

* Don’s publications while at IC & Bristol.




Oxford

* By the late 1950s, Don could see
that emulsions were coming to the
end of their development. He
turned increasing to the use of
accelerators rather than cosmic
rays and to a new field, that of the
properties of neutrinos —and came
to Oxford in 1965.

e His IC & Bristol work was the basis
for his election as FRS in 1966.




Oth Anniversary of © Conference@ Bristol
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John Malos retirement ~ 1993
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Final words — again from Don




