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OBITUARY--------------------------------------, 

Neville Mott (1905-96) 
PHvsIcs is often associated in the public 
mind with cosmological distances, 
enormous particle accelerators, and 
abstruse theories of sub-nuclear parti
cles: big bangs and big bucks. It is not 
widely enough known that the busiest 
speciality in physics is none of the 
above, but solid-state physics (now 
normally known as condensed-matter 
physics). This is the field that has 
brought us the transistor, the laser, 
modern communications - in fact, 
most of modern technology - and has 
changed our world almost beyond 
recognition. Starting in the 1930s, 
solid-state physics came about through 
a marriage between the infant theory of 
quantum mechanics and the experi
mental physics of ordinary materials, 
under the leadership of a small group of 
pioneers. Of these, Neville Mott, who 
died suddenly but quietly on 8 August 
in Milton Keynes Hospital, was perhaps 
the most influential, both through the 
powerful group he built up at Bristol in 
1933-54, and through his many books 
(familiarly known as 'Mott and X'). 

Uniquely among these pioneers, how
ever, he moved on, first to hold positions 
of great academic power and influence 
at Cambridge (1954-73), then to open 
up further exciting new areas of physics, 
and finally to earn his Nobel Prize in 
1977 (with J. H. van Vleck and me) for 
work done before and after his retire
ment in 1973 as Cavendish Professor. 
The field of his later work, metal-insula
tor transitions, became more active and 
controversial after the prize, rather than 
less; and Sir Neville waded into the 
thick of the action with characteristic 
vehemence and good humour for 
another dozen years or so, before spend
ing his last half-decade on the most 
controversial of all fields, the theory of 
high-temperature superconductivity. 

Neville Mott was born in 1905, of an 
academic family. Both his parents had 
been students at the Cavendish Labora
tory, and his father was an educational 
administrator. Just too young to be in at 
the birth of quantum mechanics and 
almost entirely self-taught in the new 
ideas, he was in the early generation of 
those who exploited the theory to 
explain new phenomena (in his case 
it was relativistic scattering). But, 
according to his memoirs, he made a 
conscious decision to turn away from 
the increasingly esoteric directions that 
physics was taking, and towards practi
cal uses of the new knowledge. Happily, 
at the age of 28, he was offered the 
professorship at Bristol, which soon 
would become a world centre of solid
state physics. 
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Notable among his activities during 
that period were the first attempts at 
understanding semiconductor physics 
and phenomena such as rectification, 
an early theory of the photographic 
process, and work on dislocations and 
the strength of materials, which began 
his lifelong interest in defects and disor
der in solids. I well remember the spec-

tacular results on dislocations that he 
and Sir Charles Frank, his nephew by 
marriage, brought to the first great 
international meeting in Japan in 1953, 
where I first met him. (He was already 
chairman of the International Union at 
that time, and added to his impressive 
scientific contributions a seemingly 
inexhaustible store of amusing and 
tasteful official speechlets.) 

Moving to Cambridge in 1954 to suc
ceed Bragg as Cavendish Professor, he 
consolidated the initiatives in radio
astronomy and molecular biology which 
his predecessor had begun, built up 
condensed-matter theory, and added to 
an already strong experimental group in 
the field. He continued the reduction of 
Rutherford's speciality, nuclear physics, 
which he felt was much better carried 
on at Oxford with its close ties to the 
Harwell complex. Each of the fields 
chosen for emphasis during the two 
decades of his Cavendish professorship 
was extraordinarily fertile - Nobel 
Prizes were a regular occurrence. 

He assumed the mastership of 
Gonville and Caius College, carried a 
full load of consulting, and was active 
in the Pugwash movement, along with 
his editorial responsibilities at Taylor 
and Francis. He was also an influential 
advisor on elementary education, 
especially in the former colonies. 

Finally, after successfully decentraliz-

ing the administration of the Cavendish 
Laboratory, and giving up his Master
ship after conflicts over modernizing the 
college, he returned to physics, concen
trating on the flow of electrons in 
strongly interacting and disordered sys
tems. In the 1950s he had developed 
the concept of the 'Mott insulator', per
haps his most important contribution of 
all to theoretical physics. This is a mag-

i netic insulator where the electrons are u 
c5l localized on the individual atomic sites 
o/j by their strong Mott-Hubbard interac-g 
.~ tion (the strong electrostatic repulsion 
~ felt by two electrons occupying orbitals 
§ in the same atom - always a stum
ill 
~ bling block for the conventional forms of 
~ band theory). 
a=; He felt that this was not a complete 
~ enough description of insulating behav-

iour in the case of amorphous or impure 
semiconductors, however, and seized 
on my idea of localization by disorder 
scattering. To this he added several 
important concepts (the mobility edge, 
variable-range hopping, the Mott mini
mum metallic conductivity), but most of 
all he put to work what has been called 
his 'worldwide laboratory' of friends 
and collaborators, and brought the 
whole subject from the level of appar
ently esoteric speculation to general 
acceptance and practical use. Along the 
way his enthusiasm and encouragement 
were instrumental in bringing into being 
the new field of amorphous semi
conducting devices such as the solar 
photovoltaic cell. From this spurt of 
interest in localization phenomena it is 
possible to trace a direct lineage to the 
now active fields of microelectronics 
and the quantum Hall effect. 

The list of his honours is too long to 
relate in full, reflecting the universal 
respect and admiration he commanded. 
He was pleased to be knighted in 1962, 
and confided in 1977 that he was 
relieved not to be the first modern 
Cavendish Professor not to get the 
Nobel Prize. He was touched by his 
recent honorary doctorate from his own 
university, and in his last year was 
made a Companion of Honour. But no 
worldly honour could do justice to a sci
entific career that retained its fertility 
for 70 years, which included a major 
role in the creation of several entirely 
new sciences and a beneficent influ
ence on several others. It touched, 
albeit indirectly, the lives of every one of 
us, scientist or not. Philip Anderson 

Philip Anderson is in the Department of 
Physics, Princeton University, Jadwin Hall, 
PO Box 708, Princeton, New Jersey 
08544, USA. 

121 

anu
IMAGE UNAVAILABLE FOR COPYRIGHT REASONS 


	OBITUARY
	Neville Mott (1905-96)




