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A series of short texts covering areas of
science and technology in

which the Rutherford Laboratory takes
an active part

The Rutherford Laboratory promotes
university research and development work
by providing facilities which are beyond the
means of individual universities. As well as
offering its own extensive resources, the
Laboratory also provides access to
important facilities at other research centres
in the UK and overseas. This results in a
significant level of co-operation and
collaboration in a wide range of projects at
both national and international levels. Set
up in 1957 as the first establishment of the
National Institute for Research in Nuclear
Science, in 1965 the Laboratory became
part of the Science Research Council.
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This text is an edited version
of a paper presented to the
first meeting of the
Rutherford Laboratory
Establishment Committee,
held at the Rutherford
Laboratory, April 1977.

THE RUTHERFORD
LABORATORY

Genesis “In the beginning” (Gen 1 v1)

On 14 February 1957 the Government
announced in the House of Commons
its decision to set up the National
Institute for Research in Nuclear
Science. The main object of the
Institute was '‘to provide for coomnmon
use by universities and others,
facilities and equipment which are
beyond the scope of individual
universities and institutions carrying
out research in the nuclear field”. The
Rutherford High Energy Laboratory
(as it was then named) was the
Institute’s first Laboratory.

The new laboratory was established
next to the Atomic Energy Research
Establishment and inherited from the
Atomic Energy Authority a 50 MeV
proton linear accelerator in an
advanced stage of construction and a
design for a 7 GeV proton
synchrotron. The immediate future
was destined to be dominated by
nuclear physics but the following
paragraph in the first annual report of
NIRNS (reproduced in full on page 12).
contained two references of great
significance.

"The Institute held their first meeting
on 12 March, 1957, and have met at
approximately two-monthly intervals
since then. They have setup a
Physics Committee, a Research
Reactor Committee and a Visiting
Committee, each including some
members of the Institute and
additional senior scientists. They have
also set up a General Purposes
Committee including only members
of the Institute.”
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Mention of Research Reactors —a
subject reported on in every NIRNS
annual report — recognized from the
outset that the Institute might be
required to construct a new high-
powered research reactor on a central
site for common use by universities.
In the event NIRNS built a number of
particle accelerators but no reactors
although the High Flux Beam Reactor
was discussed at various levels for
more than a decade.

University Relationships “And they
shall be one flesh” (Gen 2 v24)

The second reference of significance

in that first NIRNS annual report is to

the setting up of a Visiting

Committee. This was a committee

mainly composed of senior university

scientists set up to monitor and guide

the development of the Rutherford

Laboratory. From the outset the

Laboratory was conceived as an

extension of university laboratories

where the university people would

participate as of right and not as

visitors to an old-style government

establishment. It has meant the

reconciling of the responsibilities of

the Director of a Laboratory for the

spending of public funds and the The first turf: Sir John Cockcroft,
careers of staff employed in the FRS.




Laboratory with the need to give
university staff a real say in running
the Laboratory particularly as it
affected the research programme.

The university involvement was
strengthened by the policy — set up
in the early days and still in operation
— for financing the experimental work
in nuclear physics. Final approval for
an experiment by any team is given by
the Experiments Selection Panel,
which is composed not only of
physicists from within the Laboratory,
but also, and predominantly, from the
universities. Once an experiment is on
its programme, the Rutherford
Laboratory accepts the responsibility
to provide the necessary funds to
carry out the experiment. Funds are
made available in several ways. For
work which the university wishes to
carry out at home, an agreement is
drawn up whereby the Laboratory
refunds the expenses of the
university on that particular work, In
addition, the team is given an
allocation of money from the High
Energy Physics Division budget for
use at the Rutherford Laboratory. The
resources of the Laboratory are fully
at the university scientist’'s disposal
on exact parity with members of the
Rutherford Laboratory staff. These
arrangements have stood the test of
time and more recently have been
adopted and adapted to other
disciplines (neutron beams, lasers)
and for use in international centres

(CERN, ILL). The success in pioneering
this new form of organisation and
relationship with universities is at least
as great as the success in prosecuting
the physics itself.

Building “Like Nimrod a mighty
hunter” (Gen 10 v8)

The period from the beginning of the
1960's was a period of intense activity
for NIRNS. The Proton Linear
Accelerator (PLA) had to be
completed and commissioned for
experiments — an ambition realised
on 20 April 1960. The experience
gained by university and Rutherford
Laboratory physicists on how to
mount experiments on a national
machine was to prove of great value
for the Nimrod era.

However it was the construction of
Nimrod itself which was the main
preoccupation of the Laboratory.
Protons were first injected into the
complete machine on 6 August 1963
and acceleration to 7 GeV was
attained about two weeks later. The
requirement for a 7 GeV proton
synchrotron accelerating 1012 protons
per pulse with 20 or more pulses per
minute had been decided on after full
discussion among British physicists.
The construction took six years; on
the way some major technical
difficulties — particularly those
concerning the fabrication of the
vacuum vessel — had to be overcome.



The inauguration of Nimrod.
Photo Oxford Mail.

The Rutherford Laboratory —
a green field situation.
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In parallel with the construction of the
accelerator a major programme was
launched to build equipment for
particle physics research. Included
were three bubble chambers — the
British National 1.5m hydrogen bubble
chamber, the 1.5m heavy liquid
bubble chamber and the 80 cm helium
bubble chamber. All were funded by
NIRNS and built as collaborative
ventures between universities and
the Rutherford Laboratory.

During this period the interest in
research using neutron beams was
maintained. The use of the Harwell
reactors (from 1960) and the Herald
reactor at AWRE Aldermaston (from
1963) was funded by NIRNS, the
initial major research programmes
being proposed by the Universities of
Birmingham, Cambridge and Reading.

In 1961, at the request of the
government, the Institute agreed to
manage "‘a very fast electronic digital
computer’’ which was to be installed
at the Rutherford Laboratory for use
by universities. The machine was a
Ferranti Atlas computer and the
buildings erected to house it and the
visiting users were called the Atlas
Computer Laboratory. Dr. J. Howlett
took up the post of Head of the Atlas
Computer Laboratory on 1 December
1961. He reported directly to the Atlas
Computer Committee but for
administrative purposes the Atlas
Laboratory was part of the Rutherford
Laboratory.



Other things were also happening at
this time. The Cosener's House was
bought and converted for use by
university visitors to the Rutherford
Laboratory. NIRNS bought or built
houses in Abingdon and Didcot to
help house its growing staff.
Negotiating machinery for the
Institute — a Whitley Council and
Joint Negotiating Committee — was
established. Two accelerators were
built for other customers, an 8 MeV
vertical electrostatic generator for
Oxford University as an injector for a
purchased tandem machine and a
variable energy cyclotron for Harwell.
A well-equipped radiocnemical
laboratory was provided at the
Rutherford Laboratory but sadly
underused. Approval was given for
the construction of the Daresbury
Laboratory in 1962 and work was
started that year.

By 1965 NIRNS had a Governing Body
with 18 members, seven commitiees
and approximately 1130 staff.

The Science Research Council
"Be fruitful and multiply” (Gen 1 v28)

The Science Research Council was
established by Royal Charter
(reproduced in full on pages 13-15) on
1 April 1965. It came into being as part
of the reorganisation of the
arrangements for the government
support of civil scientific research. It

was composed of NIRNS, the part of
the Department of Scientific and
industrial Research concerned with
post-graduate training awards and
university research grants, the Radio
and Space Research Station (later the
Appleton Laboratory), the Royal
Greenwich Observatory and the Royal
Observatory, Edinburgh. The Council
set up three subject Boards each with
its own staff division in a London
Office. The Boards were, Astronomy,
Space and Radio, Nuclear Physics and
University Science and Technology.

The multidisciplinary nature of the
Rutherford Laboratory was
compromised by the removal of the
neutron beams work (to the
University Science and Technology
Board) and by the establishment of
the Atlas Computer Laboratory as a
separate laboratory also under the
University Science and Technology
Board. The Rutherford Laboratory and
Daresbury Laboratory were placed
under the Nuclear Physics Board to
concentrate solely on particle physics
and nuclear physics with their
associated technologies.

The initial organisation of the SRC was
modified in 1969 to accommodate the
growing importance of engineering in
the Council’s affairs. The University
Science and Technology Board was
split into a Science Board and an
Engineering Board, the Atlas
Computer Laboratory going to the
Science Board.



The Director,

Dr. G. H. Stafford (left)

with Professor E. Amaldi; ata
Laboratory exhibition tomark the
centenary of Lord Rutherford.

Also in 1969 Dr. T. G. Pickavance, the
Director of the Rutherford Laboratory
since its inception, was appointed
Director of the Nuclear Physics
Division in London Office with
responsibilities for all the Council’s
nuclear physics interests, including
the Rutherford and Daresbury
Laboratories. He was succeeded as
Director of the Rutherford Laboratory
by Dr. G. H. Stafford.

The final decision to proceed with
construction of the 300 GeV
accelerator at CERN was taken on 19
February 1971. Although not directly
part of the history of the Rutherford
Laboratory this decision was to be a
crucial event in the development of
the Laboratory as the level of funds
devoted to research in particle physics
came under attack. From that date
the Nuclear Physics Board gave first
priority to the support of research on
the CERN accelerators.

Another interesting pointer for the
future occurred in 1971. The Council
decided to set up in the Rutherford
Laboratory a Neutron Beam Research
Unit to provide support for university
teams in a manner similar to that for
teams in nuclear physics. This




restored the role which the
Rutherford Laboratory had played in
this field in the NIRNS era and marked
the start of further diversification into
other activities of the Council.

Modern Times “/ saw the new
Jerusalem” (Rev 21 v2)

Since the beginning of the 1970's the
Council's financial expectations have
diminished as the economic prospect
of the country has declined.
Successive policy decisions by
Council have put an ever increasing
squeeze on the funds available for the
support of the “big” sciences —
astronomy, space and nuclear
physics. This progressive squeeze
taken togetherwith the priority placed
by the Nuclear Physics Board on the
support of research on the CERN
accelerators has had a profound
impact on the shape of the Rutherford
Laboratory.

A proposal to build a new higher
energy accelerator, EPIC, at the
Rutherford Laboratory to replace both
Nimrod and Nina made a brief
appearance on the stage only to be
engulfed in the deepening economic
gloom. It rapicly became apparent
that not only would there be no new
high energy physics accelerator but
that in the very near future there
would not be sufficient funds to run
either Nimrod or Nina. it has been said
that the knowledge that one is to be
hanged concentrates the mind
wonderfully, So it proved for the SRC
and the Rutherford Laboratory.

After about a decade of little change
in the disposition of the Council’s
in-house activities a series

of events happened relatively quickly
but not painlessly. The support of high
energy physics was concentrated in
the Rutherford Laboratory leaving the
Daresbury Laboratory free to build the
Nuclear Structure Facility and a new
Synchrotron Radiation Source. The
High Flux Beam Reactor was not built
for the final time; instead the UK
became a third partner in the Institute
Laue-Langevin(ILL) in Grenoble. This
event, important in itself, had even
greater significance for the Rutherford
Laboratory as it opened the door for
the Spallation Neutron Source
proposal. Another circle was closed
when the Council decided to
concentrate the major central
computer resources in the Rutherford
Laboratory with the Atlas Computer
Laboratory becoming part of the
Rutherford Laboratory as the Atlas
Computing Division.

By 1976 the Science Research Counci
had a Council with 25 members, four
Boards, 45 Committees and 2820
staff.

Postscript

Since this paper was written further
changes of note have occurred at the
Rutherford Laboratory. The SRC
Central Laser Facility was set up and
inaugurated in June 1977. At the
same time formal approval was given
for the construction of a new neutron
source based on a high intensity
proton accelerator. The construction
of this source will follow the closure
of Nimrod in early summer 1978.
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NATIONAL INSTITUTE FOR RESEARCH

IN NUCLEAR SCIENCE

Report for the Year Ending 31st March, 1958

1. The Government's decision to set up the

National Institute for Research in Nuclear

Science was announced in the House of

Commons on 14 February, 1957, in a statement

by the Financial Secretary to the Treasury

from which the following is an extract: —

""The main object of the Institute will be to

provide, for common use by universities and

others, facilities and equipment which are

beyond the scope of individual universities and

i‘nstitutions carrying out research in the nuclear
ield.”

2. On 12 March, 1957, the Chancellor of the
Exchequer announced that the Institute had
been constituted with the following
membership:—

Chairman:—The Rt. Hon. Lord Bridges, G.C.B.,
G.CM.0O.:ER:S:

Representing the Universities
Professor J. Diamond.

Professor H. S. W. Massey, F.R.S.
Sir Philip Morris, C.B.E.

Professor N. F. Mott, F.R.S.

Sir James Mountford.

Professor R. E. Peierls, C.B.E.

Dr. D. H. Wilkinson, F.R.S.*

Representing the University Grants Committee
Mr. J. C. Gridley, C.B.E.
Sir George Thomson, F.R.S.

Representing the Royal Society
Sir David Brunt, F.R.S.

Representing the Atomic Energy Authority

Sir John Cockcroft, O.M., K.C.B., C.B.E., F.R.S.
Sir Donald Perrott, K.B.E.

Dr. B. F. J. Schonland, C.B.E., F.R.S.

Representing the Department of Scientific
and Industrial Research

Professor P.M.S. Blackett, F.R.S.

Dr. H. W. Melville, F.R.S.1

Sir David Brunt retired from Membership on 20
January, 1958, and was succeeded as the
member representing the Royal Society by
Professor W.V.D. Hodge, F.R.S., who had
succeeded him as Physical Secretary of the
Royal Society.

3. The Institute held their first meeting on 12
March, 1957, and have met at approximately
two-monthly intervals since then. They have set
up a Physics Committee, a Research Reactor
Committee and a Visiting Committee, each
including some members of the Institute and
additional senior scientists. They have also set
up a General Purposes Committee including
only members of the Institute.

*Now Professor D. H. Wilkinson, F.R.S.
tNow Sir Harry Melville, KC.B., F.R.S.

4. The Institute have decided to establish their
first laboratory, to be called the Rutherford High
Energy Laboratory, on a site made availableby
the Atomic Energy Authority adjacenttothe
Atomic Energy Research Establishment. The
principal feature of the laboratory willbea7
GeV proton synchrotron. The general design for
this machine was approved by the Institute. The
Atomic Energy Authority were then invited to
assume responsibility for detailed design and
supervision of construction on behalf of the
Institute, subject to general oversight by the
Institute's General Purposes Committee, to
whom has been given the responsibility for the
approval of all major contracts. The laboratory
will also contain a 50 MeV proton linear
accelerator, now at an advanced stage of
construction, which the Atomic Energy
Authority have offered to transfer to the

Institute in April, 1959.

The Institute have appointed Dr. T. G.
Pickavance as Director of the Rutherford High
Energy Laboratory.

5. The 7 GeV proton synchrotron will consist of
aring-shaped magnet 150 feet in diameter and
7,000 tons in weight, into which protons will be:
injected from a subsidiary accelerator of 15
million volts. The protons will be accelerated in
a vacuum chamber by radio-frequency
equipment on each circulation around the
magnet ring. During the acceleration the
magnetic field will be steadily increased by
increasing the current from the magnet power
supply, in order to confine the proton orbits to
the magnet ring. The whole machine will be
housed in a heavily shielded building.

A major contract was placed in October, 1957,
for the magnet yoke and another in November,
1957, for the buildings. Detailed design work is
proceeding on the components of the
accelerator. Further contracts have been placed
and others are being negotiated.

6. The arrangements for operating the proton
linear accelerator have been decided in broad
outline. The Institute have appointed a Group
Leader who will have full responsibility, under
the Director of the Rutherford Laboratory, for
the operation and maintenance of the proton
linear accelerator including the determination of
the programme of experiments to be done. The
Institute’s Visiting Committee will advise both
on the general policy and on the details of the
programme. The Group Leader will have a small
research team of his own. Apart from theirown
work, their presence and experience shouldbe
very helpful to the visiting teams. The Group
Leader will have a certain amount of ‘
experimental equipment available for general
use but visiting teams will be expected to
provide their own special equipment.
Universities will also be responsible forthe
salaries of their teams. No charge will be made




2. 1) Theobjects for which the Council are

-established and incorporated are as follows:

{a) To carry outresearchand developmentin

science and technology .

(b} Toencourage and support by any means

research and development in science and

“technology by any other person or body.

‘Without prejudice to the foregoing

b}/ the Grace of Godof the United Kingdomof ~ instruction in science and technology.

reat Britain and Northem Irelandand of Our (e} Todisseminate knowledge concerning
ther Realms and Terrtonies Queen, Head of science and technology.
the ‘Commonwealth, Defender of the Faith:

‘ (2) The Council may pursue their objects in
;‘?&I{iﬁ?homthewwm o " s S
\M-IEREAS@urSemdwas
inted ¢ , ' 3. Al

THEREFORE, KNOW YE that We, by
firt ed%?wwmﬂw
P Fsrenabung Us in that behaf, of Our

these Presents for Us, Our Heirs and
L ccessors grant and declare as follows:




(2a) Not more than four members shall be
appointed by Our Secretary of State on the
nomination of such Ministers of Our
Government as Our Secretary of State shall
determine.

(3) Before appointing any member on account
of his qualifications in science or technology
Our Secretary of State shall consult the
President for the time being of the Royal
Society.

(4) Every member shall hold and vacate his
office in accordance with the terms of his
appointment and shall, on ceasing to be a
member, be eligible for re-appointment but
(a) amember shall not be appointed for a term
of more than four years;

(b) amember, other than the Chairman, who
at any time serves for eight consecutive years
shall not be eligible for re-appointment before
the expiration of one year from the end of that
period; and

(c) amember may at any time by notice in
writing to Our Secretary of State resign his
office.

(5) Exceptas provided in paragraph (7) of this
Article, the Council shall, in the case of any such
member as Our Secretary of State, with the
approval of Our Minister for the Civil Service,
may determine

(a) pay to him such remuneration and
allowances as may be so determined in his
case; and

(b) pay toorin respect of him, such pension,
allowance or gratuity on his retirement or death,
or make such payments towards provision for
such a pension, allowance or gratuity, as may
be so determined in his case.

(6) Ifaperson ceases to be a member of the
Council otherwise than on the expiration of his
term of office, and it appears to Our Secretary
of State that there are special circumstances
which make it right that that person should
receive compensation, the Council shall make
to that person a payment of such amount as
QOur Secretary of State may, with the approval
of Our Minister for the Civil Service, determine.

(7) The Council shall not in any circumstances
or at any time make to or in respect of any
person in his capacity as a member of the
Council any payment of any kind whatscever for
or in respect of any period when he is also a
member of Our Commons House of
Parliament, other than a payment by way of
reimbursement to him of actual out of pocket
expenses previously and necessarily incurred
by him in the performance of his duties as such
member of the Council.

(8) The provisions of sub-paragraphs {4} (a}, (b)
and (c) and paragraphs (5) and (6) of this Article
shall not apply to any member of the Council

appointed under the provisiohs of paragraph -

 (2a) hereof who is an officer of a Department of =

Our Government.

5. (1) The Council may act notwithstanding a
vacancy among the members thereof and the
validity of any proceedings of the Council shall
not be affected by any defect in the
appointment of a member thereof.

(2) The quorum of the Council shall be seven
members personally present or such greater
number as the Council may from time to time
determine.

6. Subject to the provisions of this Our
Charter, the Council may regulate their own
procedure.

7. (1) The Council may appoint committees
to exercise, or advise them on the exercise of,
any of their functions and may

(a) appoint to any such committee persons
who are not members of the Council; and

(b) atany time revoke the appointment of any
member of any such committee.

(2) Where the Council appoint to any such
committee any person who is not a member of
the Council they shall, if Our Secretary of State,
with the approval of Our Minister for the Civil
Service, so determines, pay to that person such
remuneration and allowances as may be so
determined in his case, but Article 4(7) above
shall apply as regards payment to any such
person as though he were a member of the
Council.

8. (1) The Council shall, with the approval of
Our Secretary of State, appoint a Secretary and
may appoint such other officers and take into
their employment such other persons as the
Council may determine subject, as to the
number of such officers and other persons, to
the approval of Our Secretary of State and Our
Minister for the Civil Service.

(2) The Council may

(a) pay to their Secretary and to their other
officers and to other persons employed by
them such remuneration as the Council may,
with the approval of Our Secretary of State and
Our Minister for the Civil Service, from time to
time determine; and

(b) as regards any officers or other persons
employed in whose case it may be determined
by the Council, with the approval of Our
Secretary of State and Our Minister for the Civil
Service, so to do, pay to or in respect of them
such pensions and other benefits or
compensation (including gratuities), or provide
and maintain for them such pension, benefit or
compensation schemes (whether contributory
or not), as may be so determined.
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