Chronology

Paul Adrien Maurice Dirac

1902 Born in Bristol, England, 8 August, son of Charles Adrien
Ladislav Dirac and Florence Hannah née Holten

1914-18 Merchant Venturer’s College, Bristol

1918-23 University of Bristol

1921 B.Sc. in Engineering

1923-6  Research Student, University of Cambridge

1926 Ph.D.

1927 Fellow, St. John's College, Cambridge

1930 Elected Fellow, Royal Society

1931 Corresponding Member, Soviet Academy of Sciences

1932-69 Lucasian Professor of Mathematics, Cambridge

1933 Nobel Prize in Physics

1934-5, 46-8, 58-9 Member, Institute for Advanced Study,
Princelon

1937 Married Margit Wigner

1939 Royal Medal, Royal Society; Hon, Member, Indian
Academy of Science

1943 Hon. Member, Chinese Physical Sociely

1944 Hon. Member, Royal Irish Academy

1946 Hon. Fellow, Royal Society of Edinburgh

1947 Hon. Fellow, National Institule of Sciences of India

1948 Hon. Member, American Physical Society

1949 Foreign Associate, U.S. National Academy of Sciences

1950 Foreign Hon, Member, Amencan Academy of Arnts and
Sciences

1952 Copley Medal, Royal Society

1961 Member, Pontifical Academy of Sciences

1968-72 Member, Center for Theoretical Studies, University of
Miami

1969 Oppenheimer Prize, Center for Theoretical Studics,
University of Miami

1972-84 Professor of Physics, Florida State University, Tallahassee

1973 Order of Merit

1984 Died 20 October
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DNB 1981-1985 Dirac

great distincrion and complere dedicanem tor
nearly half 2 century. Dunng the two decades
in which he served m the House of Lords as a
judge, in the opimon of his brethren and the
advocates who appeared before the judscial
committce he was second only to the Scottish
junist Lord Reid |q.v. | as the most distinguished
judge of his day.

His was a supremely Jogical mind. With due
respect for precedent, he would remorselessly
pursuc this path of logc confident that all legal
issues were capable of solution. Many were the
reversals in the House of Lords which he ini-
nated on appeals from adventurous expéeriments
by the Court of Appaal. Few thought that be
was wromg, :l!hnllgh some frll ﬂn! be wac w
deft in demonstrating the misuse of logic in the
Court of Appeal that he sometimes failed to
appreciate that the lower court maght have 2
point which required amention, Bur if there
were, be would have sard that thar was a matter
tor Parhament and not tor the judicary. He
was immensely industrious (he read Sir W. §
Haoldswarth, q.v., for s light hterary en-
terrainment), and he was so well versed in the
law that in discussson with his brethren some
of themn clasmed that he had an almost hypnotic
effect i swaving others to his point of view. At
the same time, he always fiercely rejecred any
advantage gained by 2 legal rick. He had 2 dear
wea of what the law should do to protect the
citizen m dispute with modern authority 2nd a
clear cancepr of the consequences for municipal
lw arising from the new phice of the United
Kingdom within Furope. He bebeved that the
progress towards 3 comprehensive svstem of
admmistranive law, in which he plaved such an
nfucnrtial part, was the greatest achsevement of
the English courts in his judicial lifetime. From
1971 10 1982 he was chawrman of the Permanen:
Security Commission and led Inquirics ino a
number of security scandals, among them the
Sir Roger Hollis [q.v.] affair

In October 1972 the government of Edward
Heath, which was anxious over the intimidation
of juries in the courts of Northern Ireland,
appointed l)iplock 1o chair a commission of
three to consider Jegal proceedings to deal with
terroesst activities in the province. By December
of that year the Diplock commassion was readsy
with its report which recommended that ter-
ronst offences as defined in a schedule should
fenceforth be mried by judge alone. This was at
once implemented and the courts became known
= Diplock courts. The speed and cernainty of
the recommendatons were princpally doee to
the guidance and clanty of the commission’s
charman. He gained honorary degrees from
Alberta (1g72), London (1979), and Oxford
be77)

While his carcer was the law and his home

was in the Temple, Diplock’s other enthusiasms
were horses and the sport of fox-hunting which
be pursued until kate m life, indeed too late for
the comfort of some lord chancellars. At the
tme of the Iiplock commisszon he attended one
mecting adorned with a resplendent black eye
sustained by a fall from his horse. In 1974, when
treasurer of the Middle Temple, on one Grand
Day he headed his guest list with the Duke of
Beaufort [q.v. |, master of the horse, and packed
it with seven masrers of hounds

He marnied in 1938 \hr;f_arcrﬂr:h_ a nurse,
the daughter of Gearge Archeson, who started
and owned a shirt factory in Londonderry. The
couple had no children. During thar long life
together they were rarely separated untl 1984
when illness and particularly Sarah’s loss of
memory and abality o look after herself required
her admission to hospital. There Diplock would
visit her daily bur she gradually became in-
capable af even remembering his visits, Her
condition was a source of much grief 1o him n
his Bast years at a tme when he was presading
over the judiaal commartee of the House of
Lords. In the end she survived him

He died in King Edward VIP's Haspital foe
Ofheers, London, 14 Octaber 1983, only a few
weeks after he had brought ta 2 close his our-
standing judicial carcer.

| Personal knowledge | RAawLinson

DIRAC, PAUL ADRIEN MAURICE {1902
1483), theoretical physicisz, 2 founder of
quantum mechanics, and Nobel peize-winncer,
was harn at Bishopston, Bristol, 8 Avgust 1902,
the vounger son of the family of two sons and
onc daughter of Charles Adrien Ladishs Dirac,
2 native of Maonthey 1n the canton of Valais,
Switzerland, and 3 teacher of French m the
Merchant Venturers” Techmceal College at Bris-
tol, and his wife, Florence Hannah, daughter of
Richard Holten, master mariner in a Bristol
ship. Dirac’s sccondary education was in the
Technacal College, from which he went on to
the University of Bristol, graduating as an elec-
trcal engineer 1n 1g921. As be found no job, he
accepred the Bristol mathematnics department's
propasal that he stay on and take thear course,
and graduated in 1923. During thas period he
artended lectures on relativiey by (C 1D, Broad
lq.v.] which profoundly influenced his later
thinking about problems 1n physics. In the
autumn of 14923 he wenr up 10 Cambridge,
become a research student in mathematics at St
John's College under the supervision of (Sir)
R. H. Fowler [q.v.].

In August 1925 Fowler received a proof copy
of Wemer Heisenberg's seminal paper whach
was the first spark in the development of modern
quantum mechancs, and passed it on 10 Dirac
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for study. It contained a mysterious cquation,
not fully understood by Heisenberg at the rime,
according 10 which two quantities P and Q
describing a dynamical system, were o be mul-
tiphed in such a way that the products P.Qand
QP are different. After several weeks Dirac
suddenly realmed the mathemarical meaning
of thar commutator, (P.QALP). as a gen-
eralization of the Poisson Bracket in classical
dynamics, This understanding led him to an
independent approach to guantum mechanics,
apparently different from those developed by
Heisenberg (matrix mechanics) and by Erwin
Schrodinger (wave mechanics). This wis based
on an operator formalism, dyvnamical quanrities
such as P and Q becoming operators whase
results depend on the sequence in which they
operate, therr commutator being derivable from
the classical theory, apart from a factor &, the
quanzum unit, When & i taken o zere, Dirac’s
formalism reduces to classial dvnamics. Dirac
next developed his ‘transformation theory',
which showed that the Heisenberg and Sch-
rodinger formalisms were special cases of his
mare general theory. He ook his Ph.D. degree
ar Cambridge in the spring of 1926 on the basis
of the carlier parts of this work, His mter-
rational reputation rose meteorscally a5 these
developments procesded and he was invited to
visit Gottingen, Copenbhagen, and Leden,
centres for this work, for discussions m the
following academic vear. In 1927 he was invited
1o speak ar the Solvay conference at Brussels
He was clected 2 fellow of his college in 1927
and appunted university lecturer in 1920,
Whale at Copenhagen he began to develop
‘second quantization’ for buson helds, which he
applied to calculare from first principles Albers
Einstein’s coefficients for stimulated emission
and absorption of photons by atoms. This work
laid the foundation for quantum ficld theory,
the formahism which later underlay all the-
orctical work on ‘clementary particles’. Dirac’s
outstandingly significant achievement was his
relativisic wave equation for the clectron,
published early in 1928. His decp concern for
relativiry drove him to make his quantum mech-
anics compatible with it. His transformation
theory had mpressed him with the necessity for
such an equation to be of first order in the time
derivative, and henoe also of first arder in space
derivatives, if space and ume were to appear on
the same footing. The equation he oheained
satisfied these requirements and implied thar
the electron should have intrinsic spin 12, as
was already known empirically. Sir Nevill Mot
has descernibed it as ‘the most beauriful and ex-
citing piece of theoretical physics that | have
seen  in my_ bfetime—comparable  with
Maxwell’s deduction that the displacement cur-
rent, and therefore clectromagnensm, must
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exist’, An even more remarkable prediction from
Ihrac’s equation was the existence of an ‘ann-
cleczran’, s Dirac termed it in 1931, with the
same mass value as the electron but opposite
charge. It was first observed in the casmic ra-
duarion in 1932 and was later named the “pom
siron’. It was the firss of the many antiparticles
which later became well eszablished,

Dirac’s name 15 also well known for work on
manv other topics, such as magnetic monopoles,
the Large Numbers Hypochesis, the separation
of Botopes by diffusion and centrifuge pro-
cesses (wark done duning Warld War 1), and
the quantization of constrained dynamical sys-
tems. These all pale into insignificance in com-
parson with his equation for the clectron.

Ihrac was a tall, slender man, with lintde re-
gard for comfort, 2 grear walker and solitary
thinker. He was a legend in his liferme, and
dzthiculr 1o know. He had no casual conversarion
and in his respanses to others his thoughes fol-
lowed 2 path all of their own. He applied stricr
logac to all aspects of hife, often with surprising
outcome. [n lectures he often spoke about the
impaortance of beauty m the fundamental cqua-
tions of physis, and there 16 no doubr among
scientsses about the beauty of the Dirac cqua-
non. He lectured clearly but spanngly in words
and with compelling logic; many phvssasty
chase to attend the same lecture by Dirac more
than ance

Dirac was elected FRS in 1930 and Lucasian
professor of mathemarics at Cambridge Uni-
versity in 1932, In 1933 he was awarded the
Nobel prize, jointly with Schradinger, for thear
discoveries in quantum mechanics. [n 930 -
rac pubhshed The Proncaples of OQuanrum Mack-
emics, an authoritative text.

From Cambridge Dirac travelled widely 10
scientific meetings, His carly frendship with
Piotr Kapitza [q.v.] a1 Cambridge led him 10
visit the USSR in 1928 and he returned there
almost every vear up to 1936. He spent many
sabbarical persods i the USAL After retirement
in 1969 he ook up in 1671 2 research pro-
fessorship a1 Floeids Stare Universaty, Tal-
Bhassee. During his life he received many
honours, among them the Copley medal of the
Royal Sactery (1952), membership of the Pon-
afical Academy of Sciences (1938), and ad-
mission to the Order of Merit (2973)

Early in 1937, in London, Dirac married
Margit Balazs, daughrer of Antal W gner, man-
ager of a leather factory ar Budapest, 2nd sister
of the nuclear physiast Fugene Paul Wigner,
Her son and davghrer f'nyn:r PrevIous mer-
riage at Budapest also ad¥pted the surname
Dirac. The Diracs had mwo daughters. Dirac
died ar Tallahassee 20 October 1984
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DIXEY, Sk FRANK (:892-1982), §
peomorphaologist, and hydrogeologsst,
7 Apnl 1892 ar Bedminster, Bristol,
of three children and second of tae
George Dixey, journeyman boalerm
riveter in the ship repair yards of Ba
maorgan, and his wifc, Mary Nippress,
ily moved to Barry when Frank was
he grew up, with 2 father whose fave
creanon was walking, within easy rea
rocky coast. His elder brother died wh
was fourteen. From Barry Grammar
entered University College, Cardiff,
chemistry and physics with the intents
coming a teacher, but he changed te
and gained 2 first=class degree in 1914

After ashortacademic spell he beeas
ner in the Roval Garrison Artillery, s
the western front from 1615 0 1918
gazetted our, to go to Sierra |conc an
reconnaissance survey of the territory
traverse, using compass and baron
preduced  single-handed a2 geolog
topugraphicmap, and he recognized th
ance of erosion surfaces in the physoy
Afnca.

Having been appomnted government
to Nvasaland (later Malaws) in 1921
director), the remarkable landscape 5
the headquarters ar Zomba stimulate
terest in landscape evolution which bex
an important clement i bis scientfic
investigated the coal deposits and dese
dinosaur beds of Lake Nyvasa. He p
the bauxite depasits of Mlanje moun
described the carbonatites, making th
cord of these remarkable rocks in Af
W. Campbell Smich. i

Owing to the economic depression
logacal Survey, in the carly 19308 t
attention to marters immcdia(cl; pr
and especially to the provision of gro
supplies from borchales. This instiat
Dixer's major and continuing inter
influence of his work spread througho
with hand-pumped boreholes, often
crystalline rocks, contributing great
supply of pure water for rural poy
Dixey set down the knowledge
perience be gained in his Pracrical Ha
Water Supply {1931, 2nd dn. 1950).
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DIXEY, Sik FRANK (1892 1982), geolomst,
geomarphologist, and hydrogeelogist, was born
7 April 18z at Bedminster, Briszol, the third
of three children and sccond of two sons of
George Dixey, journeyman boilermaker and
rveter in the ship repair yards of Barry, Gla-
maorgan, and his wife, Mary Nippress. The fam-
ily moved to Barry when Frank was two, and
he grew up, with a father whose favourite re-
creation was walking, within easy reach of the
rocky coast. His elder beother died when Frank
was fourteen. From Barry Grammar School he
entered University College, Cardiff, o read
chemistry and physics with the intention of he-
coming a teacher, but he changed to geology
and gained a first<class degree 1n 191 4.

Atter 2 short academic spell he became 2 gun-
ner in the Roval Garnson Artillery, serving on
the western fromt from 1913 1o o8, He was
gazetted out, 10 20 to Sicrea Leone and make a
reconnaissance survey of the termtory. By foor
rraverse, using compass and bharometer, he
produced single-handed 2 peological and
topographic map, and be recognzed the import-
ance of ercsion surfaces in the physwography of
Africa

Having been appointed government geologst
to Nvasaland (later Malawt) m 1921 (and ker
director), the remarkable hindscape seen from
the headquarters a1 Zomba srimulated his n-
terest in landscape evolution which became such
an imporant element i his saentuhe work. He
investigated the coal depasits and described the
dinosaur beds of Lake Nvasa, He prospected
the hauxite deposits of Mlanje mountain, and
described the carbonatites, making the hrst re-
cord of these remarkable rocks 1n Afnca, with
W. Campbell Smith

Owing to the cconomic depression the Geo-
logical Survey, in the early 19305, turned ats
artention o mamers immeduately productive,
and especially 10 the provision of groundwarer
supphes from borcholes, This init
Drxey’s major and contmwng interests. The
miluence of his work spread throughout Alnca,
with hand-pumped boecholes, often dnlled
crysaalline rocks, contribuning grearh o the
supply of pure water for rural populations
Dixey set down the knowledge and ex-
perience e gained in his Practacal Handbook of
Water Supply (1931, 2nd edn. 1950}

Dixey

Dixev served in Northern Rhodesia (later
Zambia) as director of water development
(1939 34), and travelled widely in north-cast
Africa on advisory services, which further en-
larped his experience of African landscape. He
then hecame director of geological survey in

Nigghia (16944 7).

|m:lim-:rplzj. of tectonics, erosion cycles,
and sedimentation was the theme explored by
DPixey in 2 serwes of papers. He recognized,
classified, and dared the major plananon sur-
faces and showed that they were developed
throughour Africa; also that they were deformed
and dsrupted by the Rift Valley movements,
and rhar they could be used to cluadate the
history of nfung and the geomorphic de-
velopmsent of the conrinent.

After World War [1, 10 meet the demands
for increased mineral exploration and mapping,
geological survess were initiated or expanded
in many British colonics with funding from the
colonial development amnd welfare funds. A
headquarters was set up in London with Dixey
as director of colonaal (later overseas) geclogcal
survevs. This provided (both before and after
the rerritories reached  independence) co-
ordinated recruiting, and specialist services
such as geophysics, geochemstry, and notably
photogeology in which training was provided
tor the many voung geologists on their way
from the universites 1o overseas posts. Diney's
practical experience and scwennhe prestige, as
well as has diplomanc personality, contribured
to the strength of the organzanon and to its
esprar de corps

Dixev officially renired m 1959 but thirteen
muce vears of activity lay ahead, much of ix
serving the United Nanons in 2 consultatise
capacity, especially in hvdrolagy. Fe was yunt
tounder of the anrrrml'n."h'y.flngrm'h:.(l‘ and was
oac of us cditors almast untsl has death. As
consultant geologist to the Cyprus government
(1g57-73) he undertook active fcld-work in his
seventies.

In appearance [Dixey was not commanding 1n
stature, and was slightly stooping, with heavy
shoulders, He was reserved, almost diffident in
manner, and invariably courteous, He was not
an easy man to know, had few interests apart
[rom his work, and was Lind and thoughrful ro
has staff. His steady determinarion, meticulous
ohscrvation, mrerest 10 his subject, and ababins
to write at length, estabhshed him as an mm-
portant figure in African geology. He was hons
oured by many karned sociesics and he served
on therr counails. He reoaved the Murchison
medal {(1953) and was clected FRS (1958). He
was appointed OBE in 1924, (MG o194y,
and KCMG e 1972,

In 1919 Dixey marnied (Hennerta Frednka
Alexandra) Helen, daughrer of Henry Golding,
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