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FOREWORD

The tenth anniversary of the flrst accelerated beam in NINA, the 5 GeV
electron synchrotron at the Daresbury Laberatory of the Science Rescarch
Council, was ecelebrated in December 1976 with an afterncen of lectures
by scientists who had played a leading role in the project. For thess
who attended the lectures and for many others associated with NINA it
was felt valuable to reproduce them in a more permanent form, They
also form an interesting record of events in the story of high energy
physics in this country as seen by the lecturers who are responsible

for the written versions presented here,

On lst April 1977 NINA was closed after ten years of research in part-
icle physics and five years of research with synchrotron radiation. AL
an informal open ceremony in the Experimental Hall speeches were made
by staff members of the Laboratory and university users which are recor-
ded hers. During the pericd of refreshment which followed thera wera
many reminiscences of personalities and events connected with NINA.
These of course are, perhaps fortunately, not available for the record.

A. hshmore

{w)




INTRODUCTION

Professor J.R. Holt, FRS

Departmant of Physics, University of Liverpool

We are here today to celebrate the tenth anniversary
of the first accelerated beam in the electron synch-
rotron NINA. This was obtained on the Znd December
1966, although the full enexgy was not reached on
that day. However, on the following day, the design
anexrgy of 4 GeV was exceeded. A beam current of

10 uA was cbtained on that occasion and the machine
really got off to a very good start. This was just
dh yoars after financial approval had boen given,
which was rather a good congtructicon record. How-
ever, we are all aware of the fact thaec NIHA will
cease to run in March next year, and so we are also
commemorating ten years of active life of the accel-
erator and the important research which has been

carried out with it during thac tima.

The closure of NINA marks the end of a long period
of work in this part of the country, with accelera-
tors of steadily increasing anergy, which began 40
years agoe in 1936. Thie was about the time that the
construction of a small cyclotron in Liverpocl was
started by Sir James Chadwick, and NINA, I think it
i true to say, is a direct doescendant of that small
machine which came into operaticn just before the

beginning of the War.

However, the lopal tradition of research in nuclear
phyelcs goes back much further than this since wi
ramamber that the nucleus itself was discovered in
Manchester by Rutherford in 1911 and that Chadwick
began as a student there and carried out hig first
regearch under Rutherford. Going on many years to
1947, aleo in Manchester, we remember that Rochester
and Butler discovered the V-particles in the conmic
radiation and opened the door to the study of the
new pheanomena associated with the property that la-
tar came to take the name of '‘strangeness’. This
discovery, together with the discovery of the pian
by Powell about the same time; really marks the ba-
ginning of the modern study of particle physics.

This was towards the end of the pericd during which
the cosmic radiation provided a sufficient source of
particles for high energy research, and the period
during which comparatively small scale and lnexpen-

sive equipment could be used to make significant dis-
coveries. As an example of this perhaps 1 can guote
something else close to home. In 1238, during the
time when the small cyclotron was under copstruction
in Liverpool, E.J. Williams who was a brilliant
theoretician as well as an experimentaliat, bullt a
elaud shamber there with whish he was able ta prea-
duce powerful evidence for the existence in the cos-
mic radiation of particles having mass intermediate
between those of the electron and proton. Other
people had obtained similar evidence, and, in those
days, these particles were called 'mesotrons'. Of
course they are the muons with which we are now so

familiarxr.

The small cyclotron which produced deuterons with an
enargy of B MeV were succeeded after the War by a
mich larger synchrocyclotron giving protone of

3BO MeV cnerygy, for which Chadwick was also respons-
ible. Both these machines in their day were world-
class accelerators, das was the 340 MeV clectron syn=
chrotron built in Glaagow after the War under the

diraccion of Professar Dae.

A number of people who played a prominent part Ln
the planning of the Daresbury Laboratory, or in the
wark of tha Labaratory itzelf, wars asmociated with
one or other of these accelerators. It is not pos-
sible to mention them all by name, but a few have
dovoted cChemselves continuously to the work of the
Laboratory from the earliest planning days onwards.
of these, I would parcicularly like to remember
John Rutherglen, whose untimely death in a car acci-
dent last summer was a great shock to all his
friends aas well as a serlious blow to high enargy
physics. He was a membar of some of the early work-
ing parties making plans for the new accelerator
and made an ocutstanding contribution to the experi-
mental programme of the Laboratory.

Somecne with a very long record is my old colleoaguae.
M.J. Moore, who f£rom the early days of the small
cyclotron at Liverpool, was responsible for the con=
atruction and maintenance, and contributed in many

ways ta the planning of the synchrocyclotron and to
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Fig.l Magnet for the small cyclotron at Liverpool.

Fig.d Mike Moore at the control desk of the

Liverpool cyclotron.

Fig.d Thir Liverpool cyclotron in a dismantled

state Juet after the War.

Fig.4 Magnet of the synchrocyclotron at Liverpool. l



smooth running of the research programmes at
these accelerators. He also played a large
in the early stages of the Daresbury Laboratory
ently retired as head of the Engineering D;.i'-

here.

ps I could show one or two photographs to illu-
ome of these remarks. The first is a very

ie (fig.l), of the magnet for the small cyclo-

1 at Liverpool, taken I am sure, soon after it
assembled because the space around it is remark-
s clean and uncluttered. The next, fig.2, shows
lotron after the War, on one of the many oc-
sions when it was in a dismantled state. During
period it had been rebuilt and refurbished, and
3 shows Mike Moore seated at the rather beauti-
trol desk which had been newly acquired.

4 shows the magnet of the synchrocyclotron
ustrates the step-up in size to the new mach-
‘Most of you will recognise John Gregory on the
£ the group in the photograph. Albert Crewe,
on the left, is now well known in the field
lectron microscopy.

f I may be permitted a personal reference, my own
vement with NINA began in November 1960 when
assels had returned from a sabbatical year at
.t_mive'rsity' to take over as Head of the Phy-
Department in Liverpool following the death of
ert Skinner. Suggestions for a new accelerator
been in the air for several years, and he ap—
iched Harry Newns and myself with a proposal that
might consider giving up our respective research=
for a couple of years to devote ourselves to the
_- n of the magnet ring for the proposed electron
otron. This we agreed to do, and after edu-
ng ourselves in the basic principles of strong
cusing accelerators, about which we knew absolutely
at the time, enjoyed a most interesting and
warding interlude. We were later joined by an en-
ic young group of post-graduates, and per-
1 could name them, as most of them will be
to you. They were Brian Couchman, Vince
&5 ton, Neil Marks, Robin Tait and Ian Rabinowitz,
-g&iiq they were installed in the old cyclotron build-
at Liverpool and set to work to design and test
&& magnets. Meanwhile, John Fox and Jerry Thomp-
son at the Rutherford Laboratory were busy on the
et power supply and radio frequency system.

I will conclude by telling you how NINA came to be

christened. One day one of our little group of mag-
net designers came into the laboratory (it was soon
after financial approval had been given for the pro-
ject in July 1962) with the information that the
Rutherford house journal was proposing a competition
to find a name for the new accelerator. Well, itwas
generally agreed that no southerner should be allow-
ed to name our machine, so half an hour was set
aside to consider the matter. Various suggestions
were made, mostly related to Lewis Carroll's connec-
tion with Daresbury, but these were soon rejected.
Then Brian Couchman walked over to the blackboard,
wrote down 'National Institute' and after a moment's
hesitation, 'Northern Accelerator' -- NINA. It was
so cbviously right that I immediately went to tell
Alec Merrison, and he readily agreed.

To turn now to matters of more importance; our first
speaker is Professor Cassels, and he is going to
talk about the background and history of the Dares-
bury Laboratory. Jim Cassels is the Lyon Jones
Professor of Physics at Liverpool University and was
involved from the very earliest days with plans for
a new national accelerator; so who better than he to
tell us about the history of events leading up to
the establishment of the Laboratory.




THE BACKGROUND OF NINA

Professor J. M. Cassels, FRS

Lyon Jones Professor of Physics

University of Liverpool

Before lunch I was reading the official history of
NINA as described on the screens outside this lec-
ture theatre, and I believe the talk I am about to
give should be called the 'alternative history' of
NINA. Since most of the events I shall be describ-
ing occurred 15, 20, or more years ago, a modicum of

candour is perhaps permissible.

To understand the history of high energy physics in
this country after the war we have to start by going
back to the war itself. As Sir Brian Flowers has
remarked, it was a physicists' war, and British phy-
sicists did extraordinarily well. There were the
triumphs of radar, scientific intelligence, and op-
erational research. The future of military and civ-
il nuclear power was diagncsed with extracrdinary
accuracy when the slender resources deployed are
considered. The names of Watson-Watt, Randall,
Boot, Cockcroft, Jones, Blackett, Chadwick, Peierls,
and Frisch may be mentioned, but there were many
others. It is quite amazing how consistently right
these men were, and our country certainly owes its

very survival to them.

After the war there was a general return of the phy-
sicists to the universities, and political attitudes
to their work were very favourable, naturally.
Cockcroft+ did not return to Cambridge but set up
BRERE, Harwell, and brought Big Science to British
soil for the first time. There are many of my gen-
eration, like myself, who really learned what Big
Science was all about in the exciting days at

Harwell in the late 40s and early 50s.

Thus we started off after the war in a bright glow
of enthusiasm and hope, but by 1950-51 things did

not look at all good. Let us examine the particle
accelerators of those days and see what had happen-
ed. At Harwell a 170 MeV synchrocyclotron had been
built at great speed by Pickavance++, who also had

. Sir John Cockcroft, FRS, first Director of AERE,

Harwell, and later Master of Churchill College,
Cambridge.

+
Dr. T. G. Pickavance, FRS.

guite a promising young lad called Adams* working
for him. This machine had originally been intended
for making radiocactive isotopes, and the modifica-
tions to make it suitable for high energy physics
were only introduced later. By a tragic error of
planning, for which Pickavance was not responsible,
its energy was too low to allow pion production.
Moving north up the country, we find a 50 MeV elec-
tron synchrotron being built in Oxford: this was
too timid a project to have the slightest chance of
influencing the course of physics, and it did not.
At Birmingham Oliphant** had made the marvellous in-
vention of the proton synchrotron, which has come to
dominate particle physics in the last two decades;
but he and his colleagues set their faces against
using money and manpower in the way that they have
to be used if Big Science is to be successful. That
was a great pity. In Liverpool Chadwick+ with his
usual sagacity had chosen absclutely the right
machine, the 380 MeV synchrocycletron. But it was
ordered as a whole from Metropolitan Vickers and not
assembled by a local team in the modern style, and
so it was very late in spite of Fhe high words that
frequently passed between MooreTT and the contract-
ors. It was a good machine when it was finished in
1954, and the people who worked on it have spread
through Europe as the founders of the whole contin-
ent's work in high energy physics. But, to repeat,
it was very late. Finally, going even further north
toe Glasgow, we note the 330 MeV electron synchrotron
which was also late. Machines of that size and type
were notoriously difficult to use, but some good
work was done: it was not helped by the minute size
of the experimental room which made it difficult to

swing a spectrometer arm, let alone a cat.

*
Dr. J.B. Adams, FRS, now Joint Director General

of CERN.

* %

Professor M.L. Oliphant, FRS.

3 :
Sir James Chadwick, FRS, OM, (Lyon Jones Profes-

sor of Physics, as I am always extremely proud to
mention), and later Master of Gonville and Caius
College, Cambridge.

il Mr. M.J. Moore.



The British situation in 1951 was particularly dis-
appointing because guch rapid progress had been made
in the USA. The Barkeley synchrocyclotron, & con=
version of a visionary but unsound pre-war project,
had been followed by the commissioning of the
Illinois electron synchrotron and the Chicago apd
Columbia synchrocyclotrons. Morae significantly
still, the proton synchrotrons called the Cosmotron
and Bevatron were coming along at great speed, and
confidence in the cperation of these audacious pro-
Jects had reached a high level. I well remamber
seeing the Cosmotron in an advanoed state of con-—

atruction during my first visit to the USA in 1851.

It was then that Cockeroft realised that something
had to be done,; and set out to see that it was donnr
He initiated a series of conferences at a rather
agresable country seat, Buckland House, near
Harwell. At one of these I remamber giving the
advice,; based on hardly any evidence, that 15 GeV
would be a good snergy to adopt for a new project.
Lord Charwell remarked that he thought that the
British taxpayer would sconer have an extra shill-
ing's worth of meat on his weekly ration.

About this time Rabi' ' came to this country to press
for the idea of the future CERN, as a means to re-
surrect European science, which in most countries
had hardly begun to rise from the ruins of the war.
I was fired by this idea and, together with
Pickavance, toured the country advocating British
participation. Loaking back, T can see that these
efforts had the strong if tacit approval of our
joint chief, Cockcroft. We eneountorsd strong res-
istance from skim:er', who in turn had persuaded

L
Doee  to join the opposition camp, but we had a much

+
His efforts extended over twe decades, and were

all the more remarkable because his main responsibi-
lity was nuclear energy, which had nothing to do
with high energy physics, at least in any direct
sense. He gob very little thanks for his leadership
of the policy side of high energy physics in his
Lifetime, and I hope this lecture will make some
small amends.

=
Professor I. I. Rabi, Columbia tUnivorsity.

Professor H. W. B, Ekinner, FRS, Liverpool

University.

L]
Professor P. T. Dee, FRS, Glasgow University.

more favourable reception by Fawull*. All that cul-
i

minated in an historic meeting  in Cambridac of a
Royal Soclety Adviscry Committee, chelred by
Chadwick. A motion to recommend joining CERN was
carried with only Dee dissenting, since Skinner
withdrew his adverse vote literally in the last ten
milliseconds.

That decided, the next gquestion was the accelerator
policy for the UK itself. It was then that the os-
cillation batween a Buropean high energy physics
policy and a nationalist pelicy began. Looking
back, I think we were foolish not to come Lo Lerms
with the European policy once and for alli but at
least we had the excuse in those days that the
acales of universities and solence generally wero
eypanding at 15% p.a. for year after year. It was
possible to think that the final size of the physics
establishment would be very large indeed. The
bubble did not burst until the late G0Us.

I had been struck by the favourable properties of
the p + p = d + 7% reaction and suggested that a
E00 MeV proton linear accelerator (PLA) should be
built as a pion factory; it was the first time that
sort of industry was proposed. If ir had actually
been built we would have had a fine time with it, in
the late fifties and early sixties, after the non-
conservation of parity had been discovered and when
precise work was done with plonic and muonic
x-rayskh. However the PLA was never takan beyvond
50 MeV. HMany were worried at the idea af doing
something that was not being done in the USA, and

Frofessor C. F. Powell, FRE, Bristol University.

+
Lo It was typical of Cockoroft that e should see to

it that such a young (29) enthusiast as myself
should be present at the final count.

§
Chadwick told me in 1972 that he had been opposed

to the building of Nimred on precisely these
grounds. As always, he was right about an important
matter of long term policy.

L The original idea of plonic therapy for cancer

formed part of the case for the machline., T well re=
member the uselessness of thiz being argued at a
conference in Cockecroft's office, but Cockeroft told
the sceptic (Cockburn) that he would scon change his
mind if he were to discover that he had cancer him-
self. Pickavance, Tait (AERE)}, and T wore mich

amiasod .




Skinner was cne of these. When the beam was extrac-—
ted from the Liverpool synchrocyclotron by the clev-
er magnetic resonance method (Tuck and Teng, Le
Couteur, Crewe) he was able to get the PLA stopped,
in spite of the fact that the 380 MeV at Liverpool
was too low an energy for the p + p = d + nF reac-
tion, and that the experimental room was too small
unless the Roman Catholic Cathedral were abandoned,

an unlikely eventuality.

At that point, then, the discussion in the UK went
back to the idea’'of building another PS, and a

12 GeV alternating gradient synchrotron was propo-—
sed. By democratic and not always wise processes

this became NIMROD as we know it.

Administrative machinery was set up in 1957 to en-
able the universities to make use of the machine,
and this was the National Institute for Research in
Nuclear Science (NIRNS). There were at least two
surprising things about the membership of the first
NIRNS Board. Cockcroft, although he had carried the
proposal all the way, was not the Chairman. In fact
Lord Bridges, formerly in charge of the Treasury and
later Secretary to the Cabinet, was the first and
only Chairman of NIRNS, and a more distinguished one
could not be imagined. Further, one of the Board
was Sir James Mountford, making his first perscnal
venture into nuclear physics, after a previous car-
eer as a Professor of Classics, and while continuing
to be Vice-Chancellor of Liverpool University. Al-
though he is the first to make pleasantries about
his talents as a nuclear physicist, his was a very
important appointment; he was the doyen of Vice—
Chancellors, and his university was really the only
one in the UK where the peculiar needs of Big
Science were adequately recognised at the time. His
presence on the Board was a signal thal co-operation
with the universities was seriously intended, and I
shall come back to this. However cne of the conse-
quences was that Skinner, alsc at Liverpool, could
not be on the Board without destroying its geogra-
phical balance. Since he was in charge of much the
most successful high energy physics group at that
time, this was a terrible blow to him. I am sure
that the frustration and worry that followed led
directly to his death three years 1ater+. At that

time I was still very young, and it did not occur to

After this lecture Sir James Mountford told me

that he consulted Skinner about all important points

me that people could be killed in that way: I
thought it only happened in Victorian novels, but

let me assure you that it happens in real life too.

The NIRNS Board appointed Pickavance to be the first
Director of the Rutherford Laboratory, and construc-—
tion of Nimrod began. At Liverpcol, where I now
was, I had many doubts about the situation. Having
been at Harwell I had seen the Royal and Ancient
game of empire building expertly played by some, and
I thought it was possible that real service to the
universities would fail to materialise, and indeed
that they might be treated with contempt. My wor—
ries were wrong for the next 15 years or so. The
high quality of the NIRNS Board meant that it kept
its primary aim always in view, and Pickavance him-
self consistently took the attitude that the univer-
sities came first and all the way.

As it happens another critic was Devons++ who wrote
a witty memorandum about the setting up of NIRNS. I
shall always remember his summary:—- 'plus, solves
some administrative problems; minus, creates new

administrative problems'.

We met and talked about the situation, and toock note
of another peint. I have never myself seen a copy
of the letter that Cockecroft sent to Ministers about
the need for NIRNS, but we were credibly informed
that it spoke of two accelerators costing ME4 each.
Why not, we thought, capture the second for the un-
iversities in the north? We found a site for this
northern laboratory under the second arch of the
southern approach ramp to Thelwall Viaduct on the
M6. You may think that was an odd place to have an
accelerator, but actually the M6 had not been built
at that time (1958). I was still keen on pion fac-
tories, and we discussed building a sector—-focusing
cyclotron from which we could extract essentially
all the proton beam. Devons had the exciting idea

that the pions produced could be accelerated

that came up at the NIRNS Board. I have not the
slightest doubt of that, but then Skinner always
liked to interact personally and immediately, at all
levels from Cabinet Minister to research student,
when something was on his mind.

o+
i Professor S. Devons, FRS, then Langworthy

Professor of Physics at Manchester University, now

at Columbia University.



further in a linear ﬂcﬂalerﬂtn:+. the lifetime of
the piong being stretched relativistically. I stud=-
ied the theory of the sector-focusoed cyclotron and
gradually came to the conclusion that it would be a
horribly difficolt machine to build, and eventually
I felt it would be teo much for me. That meant that
the prafessicnals would have to be brought in, a
process that had failed to produce results with the
&0 MoV PLA, So Dovons and T started to talk about
another and much easier machine, which would alsc be
complementary bto NIMROD and the CERN PS. This was
an electron synchrotron, evantually to be realised

as MINA.

Meanwhile, back at Liverpsol; Skinner was not pleas-
ed that I had been talking to Devons, and he decided
to promote an electron synchrotron himself. Another
source of confusion was that Matt & at Cambridge had
hired a promising young lad called Wilson‘ to show

him how to build an electron synchrobtron For next to

nothing.

The situation was confused and so Devons and I both
emigrated te the USA, an actlon which was regarded
as the solution to all problems in those days.
Devons is still there, but then he always was the
more intelligent of the two of us.

The ante-natal development of NINA continued while T
was at Cornell, although I was guite cut of touch
with it. I assume that Cockeroft was pushing it
along all the while. There was some noise in the
system becauvse Glasgow, having been refused a low
energy electron linear accelerator, couragecusly
doubled the odds and bid for a high energy elestron
linear accelerator instead. This was killed event-
ually on the grounds that the duty cycle would be

too low.

At this point Skinner died and I was appointed his
successor within a few hours by Sir James Mountford,
gquite unconstitutionally but completely authorita-
tively. I was flown back to Liverpcol for a confor—

ence at Liverpool chaired by Cockcroft: experts

i
This would not in fact have been a very frufitful

oporation, but it seemed a good idea at the time.

4
Professor Sir Nevill Motr, FRS.

gity and now Director of Fermilah.

Said (wrongly} that a 10 GeV electron synchrotron
was impossible so the energy was reduced to a worry-
ingly low 4 Gov.

L
In the auvtumn of 1960 both Merrison and T returned
to Liverpool, and began the search for a site. The
University owned Wood Park Farm, nexb bto it Vetoer=
inary Pield Starion in the Wirral. This had a de-
lightful situation and suitable goology, but would
not in fact have been sufficlently accessible for
other universitiea. Officers of the Cheshire County
Council were invited to a lunch at the Univarsity,
and some fruitful horse trading took place over the
coffea, Those were the days whén every pleasant
town in England was seeking to have a university,
and Chester was no oexXeeption. However 1t was fearod
that considerable resistance would be offered by
Liverpool University, which draws many of its stu-
dents from that direction. They need not have wor-
ried, because Sir James was never a man for petty
thinking, but they were not to know that. Once this
point was cleared, the Council officers told us that
an accolerator in the Wirral could not be contempla-
ted, but they pledged every assistance to find a
site in north Chéshire, and they were as good as

their word.

The next possible site was Stretton airfield, for-
merly a RHAS station. I well remember brundling out
there with Merrison, Moore, and Fox, the engineering
genius whe designed the NINA choke. We stopped on
the way and sat in o field with our backs against a
hedge, in the sunshina, listening on a portable
radio to a test match commentary. England lost.
Then we went on to Stretton, which locked a posEibi-
lity. Then the Daresbury site came up, and Lt seem—
ed (and has proved to be) gquite ideal. So that was
the site setbled, at the fourth attemplb.

From then on the project settled down and Hnlr_+ and
NW!'I:‘I--I-* diesigned the magnet lattice. Merrison took

charge of the ventura and away it went.

R
8ir Alec Merrison, then Professcr of Experimental

Physics at Liverpool and now Vioe=Chanoel lor ol

Bristol Uniwversity.

Profegsor J.R. Holt, FRS, Liverpool University.

+
T Dr. H. Mewns, Liverpool University.



I believe that I have now discharged my remit to re-—
call the background to NINA, but I would like to add

a few remarks about subsequent events.

One thing that worried me greatly for years was the
fear that 4 GeV was too small. I remember mention-
ing this to Wilkinson+ after the NIRNS Board meeting
at which NINA was approved. "Well, you can't go
back now" he said, comfortingly. Actually I feel
now that it was guite a good size: the physics was

there.

Then 1 remember how impressed I felt as Merrison and
his team completed the machine at lightning speed,
the more remarkéble because NIRNS was liquidated and
the new and very inexperienced SRC was born. Actu-
ally the speed of building NINA was almost too fast,
since nobody was really ready to use it when it was
finished. This unfortunately gave NINA the reputa-
tion of being a machine which was not being used,
especially among those who did not leave London very
often. There was a Committee set up during the
building pericd to lock into the future needs for
experimental apparatus; I may even have been Chair-
man of it. The most important piece of experimental
apparatus, we decided, was a theoretical physicist
who would point out interesting things to do. It
took a seemingly interminable time to f£ind him, but
eventually ponnachie™ was appointed. The experi-
mental programme burst into furious life, which has

continued unabated ever since.

Then there was a proposal to build a much larger
ring, Frederick. You will remember that NINA was
supposed to inject into Frederick, a technical prob-
lem. If implemented this might have grown in the
way that the Hamburg complex has, but in my opinion
a credible proposition including proper experimental
facilities should have been put forward. However I
do not think the lack of that has made any tangible
difference, since the wenture would have foundered

anyway in the present economic crisis.

The thing that has pleased me most is that NINA has

Sir Denys Wilkinson, FRS, then Professor of
Nuclear Physics at Oxford and now Vice-Chancellor

at Sussex University.

++ . "
Professor A. Donnachie, Manchester University.

fulfilled its highest purpose. It has attracted
extremely bright young men in all the universities
around: I shall not make them blush by naming them.
A real physics community has been built up whose
members have learnt to work together in the exacting
conditions that high energy physics imposes. I have
only to lock at the schedule of the machine to see
mention of the Glasgow-Liverpool—-Sheffield collabor-
ation, or the Mancaster* group. That community is
the ultimate product of WINA, and personally I am
and always shall be extremely proud of my part in
creating it. I am sure it will go on to do great

things at the CERN SPS after NINA is closed.

Unfortunately the end of my lecture must be clouded
by a reference to recent attempts of the SRC to des-
troy the community of which I have spoken, in parti-
cular by refusing northern universities the right of
assembly at Daresbury to prepare their work at CERN.
This has been a cardinal error, the stupidest I have
ever seen. As the full story becomes known, and
nearly all of it is widely known by now, the reputa-
tions of the perpetrators will be reassessed appro-
priately. They have sown the wind, and they shall

reap the whirlwind.

i.e. Manchester-Lancaster.



INTRODUCTION TO SIR ALEC MERRISON

Professor J.R.

Our next speaker is Sir Alec Merrison, our first
Director, whom it is a great pleasure to welcome
back to Daresbury. The success of the Laboratory
depends very much on the scientific and administra-
tive skill with which he got everything going in a
grand style. He was determined right from the start
that things should be put in train exactly as he
wanted them to be and I think the results of this
forethought and planning are plain to see. Soon
after he took over as Director in 1962 he fixed the

date for the start of the synchrotron as around the
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Holt

end of 1966 and as we all know that is exactly what
happened. I believe he built the machine within his
original financial estimates as well which is quite
an achievement. After proving himself a physicist

of the first rank by research on the Liverpool syn-
chrocyclotron and later at CERN his great abilities
as an administrator were realised here at Daresbury.
He's now at Bristol, a member of that growing band
of physicists who are taking over the Vice-Chancel-

lorships of the universities of this country.



THE EARLY YEARS OF NINA

Sir Alec Merrison,

FRS

Vice-Chancellor

University of Bristol

I won't bore you with the details of the design and
planning of NINA but will, as Jim Cassels has done,
try to tell you some of the things which I think are
important. I think Jim missed out one really cruc-
ial meeting in March 1960 when we were both commit-
ted to coming back to Liverpocol. He was in Cornell
at that time and I was in Geneva, but we were invit-
ed back for this slightly odd meeting in the Physics
Department in Liverpool run by Sir John Cockcroft.
At that time I still hankered after building a pion
factory of scme kind - one had got used to pions
over the years and cne knew how to handle them. Jim
had become wvery much wedded, particularly with his
experience working with Bob Wilson, to the electron
synchrotron. We had amiable discussiens, as indeed
throughout our lives we have had amiable discussions
on many subjects, and as we usually do, reached an
agreeable compromise rather guickly - to build an

electron synchrotron.

Edward Bridges was then Chairman of NIRNS which was
a remarkable outfit and it is a pity that it surviv-
ed for only a short time. It was perfectly right
that it should be subsumed into a greater body when
that had te come but while it lasted NIRNS did do
remarkable things largely because of two pecple -
Edward Bridges and Gerry Pickawvance. This was from
the late 1950's up to 1965 when the Science and
Technology Act came aleng. The Daresbury Laboratory
with the synchrotron, NINA, was authorised in July
1962. 1 remember it was a Friday and I remember too
that it was exactly the same day when MacMillan
sacked thirteen of his cabinet ministers, including
the Chancellor of the Exchequer. I don't thimnk, in
spite of the sterling work that Mike Moore had been
putting in on the Leader of the Opposition at that
time, that the two events were connected, but none-
theless they were both equally agreeable. However,
NINA, like all good projects, went through its bad
pericds and it wasn't long after that there were
financial problems in NIRNS and guite the most logi-
cal way of solving them was to stop the Northern
project. It hadn't been started, no real money
spent on it by that time, and so it would have been
very easy to have killed it off. I remember Gerry

Pickavance and I constructing perfectly logical
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arguments as to why vou shouldn't do this and talk-
ing with Edward Bridges about it. I think you real-
ly have to understand that he was a giant in the
world of the Civil Serwvice. He had been Secretary
of the War Cabinet, then Permanent Secretary to the
Treasury and Head of the Civil Service and retired
from that. NIRNS was one of his retirement jobs.
Conseguently civil servants in general treated him
with extraordinary respect. I was gquite interested
to see how he would play all this when we went over
to the office of Sir Frank Turnbull who was then
Permanent Secretary of the Ministry of Science and
how he would use all the really gquite convincing,
but slightly recherché arguments, that we had con-
structed for him. However he would have none of
them. He simply said to Sir Frank Turnbull "Well
of course you could stop this Northern project but
your masters would then have to go back to Parlia-
ment and say they had made a mistake - and they
wouldn't like that". It was the finest example of a
knock—-down argument since Humpty Dumpty and it just

finished the conversation!

If I can digress from NINA for a moment it was an
interesting time in the science world tco. The
Trend report which created three research councils,
or created two and acknowledged the existence of a
third, was published in 1963. This meant that there
was an awful lot of political science, or scientific
politics, which had to be done on behalf of NIENS
which Gerry Pickavance and I did, but which mostly

fell on Gerry. We were trying to get the position

of nuclear physics established in the SRC, which was

to be formed at that time, and we used to go to
meetings in London where one discussed with civil
servants the shape of things to come. One of the
things I remember most clearly abcut those meetings
was that a young civil servant, Geocffrey Caston,
started to appear. We didn't know who he was, he
used to drift in and we hadn't any idea of what sort
of role he was playing. It wasn't until after the
meetings were over that we found out he'd actually
been drafting the bill the whole time and that he
played a pretty important part in all of this. &o
it was quite easy for people at our level to influ-

ence the course of guite high events of the time -



which I think had a great deal to do with getting
the SRC off to a good start. One of the things
which Bridges did, almost single handed, was to see
that there was adequate capital delegation. He was
extremely worried about the wvariocus layers between
the chap at the bottom, who wanted to dec something,
and the chap at the top who might say 'no'., So he
arranged a capital delegation of £100,000 to the
Council which was a huge amount in those days. Of
course E5S0,000 of that capital delegation was car—
ried by the Nuclear Physics Board which shows how
important it was that there was a Nuclear Physics
Board - the original proposals hadn't included any-
thing like that., So you see that, guite apart from
what was going on here at Daresbury, we had to look
after all these other things te ensure that there

was a decent framework within which to work.

Yocu have heard already how Jim Cassels asked Jchn
Holt and Harry Newns to loock intoc the design of the
magnet lattice of NINA and this they did. In fact,
I think one of the nicest things which happened was
that they wvery guickly found out how to incorporate
long straight sections in machines of this kind.
Unfortunately their public relations weren't guite
so good as those of other pecple and so these long
straight secticns got to be known by the nasty name
of "Collins' insertions". Nonetheless it was their
deing and from that time it was falrly easy to see
how the magnet lattice of NINA should go. John Holt
has already menticned all the people who were then
working on these problems.

Since one was thinking of a site between Liverpool
and Manchester an area about 30 miles sguare was un-—
der consideration. It is wvery difficult to look at

a map and decide which site to choose. Then we re-
membered geological maps which show the top and what
goes on underneath. The answer then became rather
clear since a large part of the area was not good
whereas in the North Cheshire plain there are large
blocks of sandstone sticking out of the layer of mud.
You do not have to build cn a good foundation. A&s
Ted Ashley, one of the UKAEA engineers on the pro-
ject once said, you can build these things on chew-
ing gum if you want to but the cost is higher. You
would then have to provide very elaborate founda-
tions, as with the proton synchrotron at CERN where
the material underneath is essentially chewing gum!
It is actually called molasses. However our review

of the area produced three sites which seemed parti-
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cularly suitable. Jim Cassels has already mentioned

the site at Wood Park, Neston, and we also consider-
ed a site at Mickledale, on the top of the cliffs at
Frodsham, and this particular site here at Dares-
bury. So that was the way the site was chosen.
Figure 1 shows how it locked from the top of the

hill. all

On the Laboratory side of the canal it is
good sandstone, within 30-40 feet of the surface at
the worst point, and so one had scmeathing fairly
easy to work with. Figure 2 shows the model we used
to hawk arcund to planning authorities. BAs you can
see it is not guite the laboratory as it is today
but this is the way we first conceived it and it was
built more or less like that at the beginning. It
seemed to me that it was absclutely essential to get
onto the site as quickly as we possibly could. Once
yvou start actually to walk around a site in gumboots
you become convinced you're committed to doing some-
thing about it, and so we moved ontc the site in

1963 and started te put things together,

We were very fortunate in that the UKAEA Engineering
Group at Risley were pretty well out of work at that
time. We rapidly established that on the strict en-
gineering side they could not be of toc much use to
us, toc be perfectly candid about it, but on the civ-
il engineering side they were absclutely first class
and they in fact cid undertake the civil engineering
work for us., This was terribly important because

the civil engineering is half the cost of a procject
of this kind. MMike Moore took on the job of locking
after it. I think he was somewhat unwilling to be
limited in this sort of way but you all know Mike,
he can turn his hand to anything and does so with
It did strike me very

get the

extreme fluency and skill.
seriously at the beginning that we had to
civil engineering right in order that the machine

should work successfully. Nect only that, it was
clear that since half cur money was tied up in that
way it had to be somebody fairly rough, if I can put
it so, who was going to see this thing along and

that was how we got the civil engineering done.

Figure 3 shows how it looked when we started drill-
ing into the ground, locking rather like Stonehenge.
In fact it was said that we were giving employment
to the archaeclogists 2,000 years hence if to no cne
else! There are columns which go down to the sand-
stone. The tops of these are tied together with a
ring and the pillars which can be seen in the photo-

graph are those on which the magnets are sited. The



Fig.1l The site at Daresbury chosen for the Fig.2 The model of the site used in discussions

Laboratory. with lecal planning authorities.

Fig.3 Foundations for NINA. Fig.4 Magnet blocks for NINA,

Fig.5 A 'Laboratory Meeting' in progress. Left Fig.6 An RAF helicopter about to give the

to right Michael Crowley-Milling, Harold Director a "l1ift'.
Rothwell, Basil Zacharov, Alec Merrison,

Tony Egginton, Mike Moore and Bob Voss.

15



Fig.B Professor Chadwick at the lunch given on the

3l The day we burst the banks of the Bridge-— occasion of his 75th Birthday remcnstrating

water Canal. Ted Ashley looking on. with the Director.

2] /
T LINE OF FROFOEET.
13-0) (s SYNCHAOMMON ©

Professors Chadwick and Cockecroft at the

75th Birthday Celebration.

Fig.lo 'Frederick' - the proposed booster for
NINA.
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choice of a sandstone site turned out to be a per-
fectly good one and we had no problems at all with
movement. Even when we were moving 30,000 tons of
concrete about there were no serious worries so far

as movements of the machine were concerned.

The great wirtue of a strong focusing synchrotron is
that everything doesn't interact with everything
else, You really can design a magnet, an r.f. sys-
tem, a vacuum system and so on without too much in-
teraction between the parts and this means that the
whole team working on such a project can be split
into units which are rather independent of each
other and happily we had a number of extremely com-
petent and independent people who got on with this
job very well. It was easy to keep the thing to-
gether by having a project meeting about once a

month.

The waricus bits and pieces of the machine were of
course gquite a headache to turn into specifications
as they were designed and it was here that we put in
the maximum of effort and this was probably the rea-—
son why the project salled along pretty quickly, as
indeed it did. The whole writing of specifications
and tenders and the negotiating of a contract is a
very much underrated pastime. It calls for a great
deal of thought, work and skill. O©Cne of the most
difficult things is of course being absolutely sure
that the firm that is bidding for a job has actually
read the tender. Jchn Fox to whom reference was
made in the previcus lecture, hit upon rather a good
solution to this in that, guite apart from sending
cut an invitation to tender which would be really
rather detailed, he would always put at the back a
sort of examination paper on which the tenderers had
to answer the questions. It became fairly clear
when you loocked at the answers whether they had un-
derstood the really tricky things in the tender. I
do remember that John at one time wanted to put as
one of the guestions 'Do you supply green shield
stamps?" which caused at least one contract man sit-
ting in this room today to be guite unhappy about
the whole deal. I'm afraid we never actually manag-—
ed to get that into the contract although we tried
hard!

tried

We of course let many contracts and naturally
to let as many in this country as we could.
However we were not very successful in this. In
fact it must be said that the tenders put to us by
firms on the continent were really very good - and,

of course, the negotiations were most enjoyable.
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Bob Voss will remember the arguments we had with
people like Siemens and getting another 1% out of
the Swiss is an occasion when you really see men
sweating blood! There is a remark of Ian Fleming's
to the effect that if ever you see a Genevoise leap-
ing out of the window leap after him as you may be
sure that there is1.5% to be gained. At the tender
stage you see them trying to find out whether 1%
would do them any good, or 2% or whatever. It is

certainly rather an amusing game to play.

Anyway the pieces started to come along and fig., 4
shows the magnet blocks — the first of which British
Rail lost for us — of course! I think it got as far
as Warrington and then it disappeared on a branch
line somehwere. Eventually it turned up. They were
shipped over to Harwich and then came by train from
there, but it was a very difficult operation. The
photograph shows them sitting in the experimental
room. All good experimental rooms are full of mag-
net blocks at some time and there you see a necess-
ary stage in the construction of an acceleratcr. I
remember taking Cockcroft around CERN at the time
when John Adams was putting together the proteon syn-
chrotron there and the experimental hall was absol-
utely full of magnet blocks as far as the eye could
see. We were both locking dewn at these and I said
to Cockeroft 'You know, I think Adams is really com—
mitted to building this accelerator' and he rather
gloomily replied 'he is committed to making it work'.
However all good machines go through that sort of

stage.

The administration at the Laboratory was very simple

too, and run on a very light rein. We had something
called a 'Laboratory Meeting' which used to meet
once a fortnight. Figure 5 shows such a meeting in
progress - all extremely powerful and intelligent
men with myself, looking sericus, at the end of the
table. We didn't find this very difficult and at
one time we were running entirely without a labora-
tory secretary. This was long before Harcld Roth-
well appeared on the scene and showed us how te de

it of course.

To digress, fig. 6 shows you the daring sort of
thing the Director of a Laboratory has te do from
time to time. We needed an aerial picture of the
site and the firm we had asked simply did not seem
toc be able to turn out. Don Braben, always a re-

sourceful chap, suggested asking the RAF at Valley



in Anglesey to send a helicopter. They not only
agreed but made no charge, regarding it is a train-
ing flight!

Anyway, they sent over this helicopter

and there you see me sitting in it. It is an intexr-
esting experience to sit a thousand feet above the

Laboratory with one's feet dangling out like that.

We were not successful with everything we did and
believe it or not fig.7 shows the Bridgewater Canal
the other side of the bridge. We had made a hole
in the wall of the canal, as you can see, and that
is the great Ted Ashley standing looking at this
miserable sight. It was a huge hole, we flocded
most of the ground north of here and had all sorts
of curious insurance claims. These included one
from a gentleman whose goldfish had been washed into
the Manchester Ship Canal from his garden. However
there was one good thing about that accident. We
had been locked on with some suspicion by the locals
until that point, but when we did something as crass
as that they,

of course, tock a considerable rise

out of us and felt that much better

There were a number of people who although they did
not work in the Laboratory made an enormous contri-

bution to it nonetheless. One of those was certain-
times
the high

When he

ly Chadwick, who has been mentioned several
already. He in a sense was responsible for
standard of nuclear physics in this area.
moved up from Cambridge in the 1930's he attracted
arocund him a wvery considerable gang of people, in-
cluding John Holt, Mike Moore and people of that
kind. Figure 8 is a picture which has recently
achieved a considerable amount of fame. This is
Chadwick telling me off, actually, on the scmewhat
insubstantial grounds that I didn't know how many
buckets there were in the Laboratory. This was a
birthday party we gave for him on his 75th birthday
and of course beneath that cold exterior there beat
a heart of pure stone and he could never resist the
opportunity for being severe in, I suppose, the most
attractive way. I say it has achieved fame recently

because, as you know, the Royal Society issues bio-

graphical memoirs of its fellows who have died, and
they published this in their most recent volume,
There are, therefore, guite a number of people in
that photograph who've managed to get their photo-
graphs into the biographical memoirs of the Royal
Society before their time has come upon them, so to
speak, and long may it be so. Chadwick had a scale

of values of judging people which was rather pecu-
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liar. The prime accolade that Chadwick could bestow
was a 'bloody focl' and Cockecroft was in the 'bloody
fool' class. In fact I remember him saying to me
once that when the first HT set was being built at
Cambridge he walked into the laboratory and there
were those bloody fools, Cockcroft and Walton who
were measuring the ranges of protons in gases rather
than getting on and seeing if atoms will split. I
suppose the worst thing that Chadwick could say a-
bout anyone was that he had 'no damned sense'. If
he said that then you knew he was really being very
cutting. Cockcroft, as I think you can see from

his demeanour in fig. 9, was always very humble in
Chadwick's presence and it was clear that this was a
relationship which had been established over the
years. Of course Chadwick did preserve a somewhat
austere appearance, and it was not until guite late
on in his life I learned from Denys Wilkinson that
when he had been Assistant Director of Research at
the Cavendish Leboratory he had, in fact, had a con-
siderable reputation as a curser. His ocaths were
apparently something to be wondered at. The story
that Denys tells was of his coming in upon two luck-
less research students who were constructing a rath-
er complicated piece of glass apparatus, in the days
when you made glassware out of soft glass, and mak-
ing an absolute botch of it. Chadwick elbowed them
out of the way and of course as he was an extremely
skilled glass blower, made this thing beautifully,
annealed it carefully with a soft flame and then
sort of stood back, put his spectacles up on his
forehead and admired his handiwork. Then the thing
went "ping-g-g-g" - just shattered in fact. The two
luckless youths locked at him and dared not breathe
let alone speak. Chadwick said not a word. He Jjust
locked at it for a second or two and then padded
guietly to the door. He opened the door and he
locked back on the mess that was there and said
"Christ's bleeding teeth". Sc he really was rather

a human sort of man.

I would like to close by showing you a picture of

Frederick because, like Jim, I suppose you know that
I feel it is a pity it wasn't built but perhaps not
a tragedy. Figure 10 shows what it would have look-
ed like. This is the 15-20 GeV version with injec-
tion from NINA into a big ring. The first estimates
of the cost that I made, which I know some people in
this room disagreed with, were conveniently £mM, In
fact we could have built the machine at that time

out of the underspends in two successive years of



the SRC as it happens, such was the state of plann-
ing in those days and Mike Moore and I did seriously
consider for a while taking six Welsh miners on. t‘he
site and quietly ‘burrowing away without tell:.ng :myb
one. But we did not do so and this really was my
last contact with NINA. I was sitting in my office
quitely minding my own business one day when Cecil
Powell rang up and asked me if I would like to be
the Vice-Chancellor of Bristol, which orfer, mistak-
enly, I accepted.

19




INTRODUCTION TO PROFESSOR DONNACHIE

Professor J.R. Holt

We go onto the next talk which deals with the pro-
ducts of all the work and effort that has been put
into the Laboratory over the years. Professor Sandy

Donnachie, who was menticoned by Jim Cassels, came to
Daresbury from Glasgow in 1969 holding a joint ap—
pointment with Manchester University to set up a
theoretical physics group. This he did very success-—
fully and guickly established a keen gang of young
theoreticians who provided a most important stimulus

to the experimenters working on NINA. He himself al-
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ways toock a very close interest in the experimental
programme and he had remarkable understanding, for a
theoretician, of the practical difficulties faced by
experimenters. He played a most important part in
the development of the programme by suggesting lines
of experiments and by interpreting the results of
the measurements. Never has a group of experimen-
ters had a more understanding and helpful theoreti-

cian. Professor Donnachie.



PARTICLE PHYSICS FROM NINA

Professor A.

Department of Theoretical Physics,

My task this afterncon is to discuss the physics
which has resulted from all the efforts about which
we have heard earlier today: This is no simple task
because the sheer volume of data that has been pro-
duced from this Laborxatory is really qguite consider-
able, as is the scientific achievement. It is sur-
prising to realise that this success was obtained in
a comparatively short time, and is a tribute to the
user physicists from Daresbury and from the Uniwver-
sities. I perscnally was greatly impressed by their
enthusiasm, dedication and professionalism and T be-
lieve that this transmitted itself to and inspired
the Laboratory staff who also gave of their best.
The rapport between the "external™ users and the
"in-house" staff was quite remarkable and generated
a tangible atmosphere in the "good old days" in the
Laboratory.

have contributed to

Many people, over many years,

the success of the NINA programme. In retrospect, it
is c¢lear that the axrival of NINA on the stage ten
years ago was very timely, although I am not sure if
it loocked so to everybody at the time. The credit for
this goes clearly te the founding fathers. The phy-
sics was ;ided by a series of Selection Committees
which behaved with remarkable commonsense. Selec-—
tion Committees do not always do this, but under the
able chairmanship of the two directors the NINA Se-—
lection Committees behaved with restraint and guided
the physics without trying to impose their own ideas,

which I think is extremely important and very valu-

able. Of course from time to time they did make

mistakes, and we will come across one or two of

these on our way through this talk. To be fair,

they were guickly recognised and corrected, and did

not upset the programme.

A meeting such as this is an occasion for nostalgia

and perscnal reminiscence, not just for physics, and
I would like to give my impressions of some of the
individuals who have had a part in the making of the

Laboratory.

There was very strong support for the physics

throughout the Laboratory, even in administration.
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Donnachie

University of Manchester

I stress this because the impression is sometimes
given that administrators exist to say "No" and do
little elsge. I must cornfess that this was my first
impression of Harold Rothwell who could say "No"
most effectively, and I thought that he was one of
those typical bureaucrats to whom one can apply the
saying: "It's a poor bureaucrat who can't stall a
good idea until even its sponsor is glad to see it
dead and buried". I was completely wrong, and guick-
ly discovered that Hareld was of a very different
stamp from this. His "No" meant "I must be convinec-
ed", and once confronted with a properly presented
and sufficiently strong case he would provide com-
plete and enthusiastic suppert. I found him a tower
of strength and an invaluable ally: he was very
knowledgeable about SRC rules and regulaticns and
although he would never break any (being a good

civil servant) he knew an awful lot of loopholes!

The availability of support from within Engineering

Division went without saying. Being a Celt, Mike

Moore didn't like to hurt anyone's feelings by say-
ing "No", and would usually say "Yes" even to some
ridiculous suggestion, and then gently persuade the
progenitor of the error of his ways. Of course when
real need was demonstrated the necessary effort al-

ways became available. Stories about Mike are legion,
and I will restrict myself to two for this afterncon.
One of them arose in the early days of LAMP, just at
the time of the switch from Alec to ARlick. For some

reascon, which I can't remember, effort was rather

scarce in the Laboratory and the LAMP group were im-
patient to get their cables in (some 600, all told).
Being a rather impetucus lot they decided tc do the
job themselves and they were down in the depths

pulling cable when the new Director came along, com—

plete with Lab. Management. Someone, my records

don't say who, asked "What are you doing down there,
Erwin?'" Back came the answer "We're pulling these
bloody cables ocurselves because there is no effort
available from the engineers”". 1'll draw a dis-
creet veil over the ccnsequences: I think the charge
was providing misleading information te the Director.

Be that as it may, the cables were pulled (by mem—




bers of Mike's division) within a week.

The other was the occasion of the first contretemps
I had with Mike. Again a temporary shortage of ef-
fort was the cause and I wrote a memo in which I
complained about this, saying that the engineers
were dissipating their energies elsewhere than in
high energy physics. Now Mike didn't mind my com-
plaining about engineers doing other things, but he
didn't like the word "dissipated" which he felt was
a most unsuitable description of Mike Morris and
Jim O'Gara and Don Taylor and all the rest. I duly
had a lecture from Mike on how to write memos mocre
conducive to securing his co-operation. But of
course, words never lasted very long with Mike and
very soon he was reaching for his equivalent of the
peace-pipe which he kept in the bottom right-hand
drawer of his desk.

Once he went that way, forgive-

ness was in the air.

Cne of the cutstanding areas of support was in the
field of computing and electronics, where the bene-
fits of having an international authority like Basil
Zacharov in charge were very obwvious. High energy
physics at Daresbury (and I include here the Dares=-
bury supported programme at CERMN) owes an incalcul-
able debt to Basil and his staff for their support,
encouragement and inventiveness over the years.

A physics programme, of course, is nothing without
the accelerator. It is notable that NINA's perfor-
mance improved steadily, starting well and becoming
better and better. This high level of performance
has been maintained despite the impending closure
and the pressure on the machine group from the new
projects. I have a particular personal debt to
Jerry Thompson and Godfrey Saxon, who cheerfully ac-
cepted a theoretical physicist as their boss. Per-
haps the moral of this story is that it pays to let
the experts get on with the job and not interfere
too much from abowve. The machine crew merit a spe-
cial mention, not only for their very cbvious compe-
tence, but also for their cheerfulness and unflappa—
bility at all times of day and night, and in wvery
trying circumstances. I very much enjoyed my con-—
tacts with them, and if anyone ever feels like hawv-
ing a free and frank discussion then I recommend
having tea in the control room at one c'clock in the

morning.

Since time is limited and there is a lot of physics
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which I am supposed to discuss, I will be able to do

no more than take a rather random sample. In this,
I want to try and follow the example of the way in
which the Laboratory worked, and which was stated
explicitly in the 1969 Annual Report. This was the
year of the Alec-Alick switch, so I don't know which
of the two was responsible for the director's com-
ments. It could have been written by either, and it
says this:

"There has been no attempt in what follows to
divide the subject matter on a group basis. This is
because there is one main purpose for the Laboratory,
the preparation and carrying out of experimental
physics, and all groups co-operate in the further-

ance of this aim”.

The best place to start the physics discussion is in
1969, with a look at the experimental area (£fig.l)
which shows very clearly, even at this stage, the
areas in which NINA was to make a significant impact.
Starting with the top beam line (beam line 2), we
first come to the Liverpool experiment, and I guess
that the spectrometer here must hold an all-time re-
cord for continuous use. The particular experiment
at this time was precise measurement of the differ-
ential cross sections for n” photoproduction. Be-
hind this is the Mancaster experiment, at the start
of the long successful run on pion electroproduction.
There is an amusing comment in the papers of the

Selection Committee of l6th May 1968, which discusses

in turn the various proposals. As far as Mancaster

is concerned, it is in a very non-commital mood say-
ing only:
"Mancaster - no account has been taken of this team

as yet".

The Mancaster group certainly turned that position
around very gquickly. Behind Mancaster we find the
Mark I tagging system, and the op experiment. The
use of tagged photons is one of the areas in which
Daresbury has excelled, and the total cross section
measurement was one of the first significant experi-

ments to come out of the NINA programme.

On the lower beam line (beam line 1)} there is first
of all the wide-angle pair production experiment

(WaPP), followed by a Glasgow-Sheffield experiment
on receoil proteon polarisation measurements in elec-
tron scattering and then in w0 photoproduction. The
subsequent linking of this group with Liverpool led

to one of the most prolific and most significant
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outputs of science that the Laboratory has seen. At
the end of the beam line is the first of the inter-—
national ¢ollaborations in which the Laboratory in-—
dulged, with Orsay and Strasbourg measuring backward
L photoproduction.

Finally there is the k% beam. It takes a group like
Manchester to decide to do weak interaction and
strong interaction physics on an electron machine.
This programme was extremely successful and signifi-
cant results were obtained in K decay and in K'p

charge exchange scattering.

The main developments that came out of this initial

programme were threefold:

Fis Precision measurement of pion photoproduction
using a polarised beam, a polarised target and
obtaining recoil polarisation.

e Detailed work on electron scattering and elec-
troproduction.

A The use of tagged photons to look like multi-
body systems in photoproduction.

Before considering these in detail, I would like to

mention the two experiments which were the first

proof that NINA was coming of age and was a scienti-
fic force at the international level. The first was
one which I have already mentioned, the total cross
section measurements by a Glasgow-Sheffield-Dares-—

bury group (fig.2). Even to the non-professional

eye, the beauty of this experiment is apparent. It
is interesting to note that the experiment went down
to an energy of 200 MeV, which was gquite an achieve-
ment. This is the outstanding measurement of total
cross sections in photeproduction, and nothing has
bettered it: a really classic experiment, wvery

beautifully done.

The second experiment by which the world recognised
that Daresbury was coming of age has an interesting
history. The Daresbury group concerned (WAPP) out-
lined in one of their early proposals five experi-

ments that could be done with their apparatus. The

minutes of the Selection Committee Meeting of 26th

September 1968 make interesting reading. They first

of all list the experiments in the order proposed by

the group, and approve items 1 and 2. They then

point out: "That the continuation of the present ex-

periment implies a fairly long time scale, conse-

quently there is no question of approving experiments

further down the list". Figure 3 shows the result
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of an experiment they did not approve and which, as

far as I know, never was approved. The experiment
measured the cross section for pion pair production
in the region of the rho meson, and the dotted line
shows the expected result. The actual result is
rather different, the very chviocus sguiggle being
due to the fact that the omega meson, which normally
decays into three pions, also decays into two pions
which gives the interference effect cbserved. This
was the first unambiguous proof that this decay of
the omega mescn did exist.

call them

The guilty Selection Committee, if I can

that, was chaired by Alec Merrison, with Bob Voss as

secretary. ‘The membership included John Gunn, Paul

Matthews, Paul Murphy and Franz Heymann. They made
two mistakes: one was to turn down physics which
was very good; the second was not to realise that
the leader of the group (my ebullient friend, Erwin

Gabathuler) was chairman of the Scheduling Committee.
One member of the Selection Committee was sympathe-

tic to the aims of the group, namely, Tony Egginton,

and with his connivance machine physics was allocat=
‘ed an awful lot of time in the next cycle, which
turned into the results of fig.3. The moral here is
plain: if you are going to break the rules then

make sure that you are right.

These two experiments show the hallmark of the work
at Daresbury. Since NINA came a little bit late on
the scene it was necessary to go for precision, for
difficult second and third generation experiments.
Ancther typical example of this can be seen in the
results of the collaboration with Orsay and Stras-

bourg on backward nt photoproduction (fig.4)

These experiments were one-off (or nearly so) and
were not part of the main lines of development which
started growing at this time. Before dealing with

them, I would like to turn briefly to the k0 physics.

There were three experiments performed on the KU
beam at NINA. One was the 37 decay of K', one was
the leptonic KUB decay and one was Kﬂp charge ex-

change scattering. By now, I think that the 37 de-

cay work has been superseded, but the Ku3 decay
still stands as good an experiment as any on this
topic. The results of the k%p charge exchange ex-
periment (fig.5) are undoubtedly the best of its
kind available and it is unlikely that they can be

bettered.




Impressive and significant as these early experiments
were, the main impact of the NINA physics has turned
out to be the long-term detailed programmes in the

three main areas already mentioned.

The first of these programmes started off in an ap-

These were the recoil
0

parently disjointed fashion.
polarisation measurements in 1° photopreduction,
made by a Daresbury-Glasgow-Sheffield group, led by
Bill Galbraith and the late John Rutherglen. Al-
though their data has been overtaken by new tech-
nigues, to which I will come shortly, it is still
worth showing (fig.6) because of its historical in-
terest and because it demonstrates that even in the
very early days of NINA polarisation measurements

were being made. Quite distinct from these were the

]

differential cross section measurements in 7- photo-
production made by a Liverpool group (fig.7). These
are what I call typical Liverpool results. In my

young days as a high energy physicist, I remember
trying to understand low energy pion nucleon scatter-
ing. There was a large quantity of rather poor data
at low energies,; but out of this one data set shone
like a beacon. It was a 1 p charge exchange experi-
ment at 98 MeV, with error bars so small that they
could hardly be seen on a figure. Of course they
were from Liverpool, and the name associated with
them was that of John Holt. To me, this name has
become synonymous with precision and accuracy, and

a lock at fig.7 conveys very vividly what I mean.

It is interesting in locking through the old papers
of the Selection Committee to discover how early
polarisation measurements were discussed. As we
have seen, recoil peolarisation measurements were
there in the very beginning. A polarised target
(Liverpool) was first mentioned in the Selection
Committee in September 1968 and a polarised beam
{Glasgow-Sheffield) in May 1969 and in an inspired
moment the Selection Committee proposed that they be

combined and GLS was born.

& polarised photon beam is obtained by coherent scat-
tering of electrons off a diamond, and one would

have thought that this presented no sericus diffi-
culty for the project, since diamcnds are readily
accessible, albeit expensive. However as far as I
recall the Laboratory went through the whole cutput
of de Beers without finding a single suitable dia-
mond. In the end, one was cobtained on loan from

DESY and this got the whole project off the ground.
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This was a typical example of the assistance which
Daresbury received from time to time from her sister
electron laboratories round the world. It is a plea-
sure to record the help and encouragement received
from them, both in the physics and the machine

spheres, particularly from DESY.

The first result to appear with the Liverpool polar-—

0

ised target, mY photoproduction at 4.0 GeV, is shown

in fig.8. This was another "first" in the internat-
ional scene and played a significant role in our un-
derstanding of the mechanism of high energy photo-
production. Our understanding at this time is indi-
cated by the various lines on the figure which are
what wvarious theorists thought the answer ocught to
be. An amusing addition to the experiment was that
as a by-product of their polarisation experiment,

the group were able to obtain a differential cross
section which was better than the results of previous
experiments which had set out to measure cross sec-
tions directly. This is shown in fig.9, the black
circles being the results of the Liverpecol experi-
ment and the white diamonds those of another experi-

ment.

At lower energies (i.e. below 2.5 GeV) the GLS col-
laboration cornered the market. The combination of
polarised beam and polarised target is very powerful.
In pion photoproduction, if the target is polarised
perpendicular to the production plane (which is the
conventional way) three quantities can be measured
in addition to the differential cross section. These
are the polarised target asymmetry T, the polarised
beam asymmetry I and a guantity eguivalent to the re-
coil polarisation P. If the target is polarised in
the production plane (this was a considerable techni-
cal achievement on the part of the Liverpool group)
two correlation guantities, G and H, can be measured
These latter two measurements are unigue. The experi-
ments undertaken are tabulated in fig.lO and typical
results are given in fig.1ll (£ in Yp—>n0p), fig.l2

(T in yp+7'p), £ig.13 (I, B, T in yp+7Tn) and
fig.1l4 (H in Yp"ﬂap). Where curves are shown in
these figures they are the predicticons from earlier

analyses.

These extensive data have allowed detailed amplitude
analyses to be performed, which have yielded precise
information on the electromagnetic interactions of

the baryon resonance. The significance and extent

of the achievement is most readily seen by comparing
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what was known at the time of the Liverpool Confer-
ence (1969) (fig.l5) and what was known in 1975

(fig.1l6). Thesa results have bheen crucial to the de-
velopment of our understanding not just of electro-
magnetic interactions but of the whole idea of cur-
rents in general and thelr interaction with hadrons,

and are based almost entirely on the work at NINA.

We should recall that the original evidence for the
existence of these baryon states studicd at NINA
came largely from the pion nucleon scattering pro-
gramma at Mimrod, and I don't think that it is going
too far to say that if the laboratories had done
nothing else but these two series of experiments
I think

it iz unfortunate that to obtain this kind of infor-

they would have justificd their existence.

maticn which is erucial to our understanding requires
experiments which are detailed, which are long,

which are precise. They do nob have the impact of
sudden discovery, but are nonetheless significant.
Thig is recognised by the exXperts in the field, but
unfortunately sinoe it doesn't have this instant im-

pact it is neot always recognised elsewhera.

The second major arca of activity was in electropro-
duction, centred on the Mancaster series of experi-
ments and that of the PEP group, which was the
second internaticnal collaboration at Daresbury,
this time with Pisa and Frascati. The Mancaster
proqramme has been mainly concerned with pion elec=
troproduction in the resonance region, to detcrmine
the transition form factors of the baryon resconances.
Their work has also led to a determination of the
form factor of the pion. An interesting aspect of
this work was the relationship between the Mancaster
group and their counterparts at DESY, a combination
of matual respect and friendly rivalry. A conse=
quence was that the two groups worked on somewhat
different kinematical regicns, with enough overlap
to show that they were compatible. The outcome of
the two sets of measurcments has been a remarkably
wide coverage of the whole area of pion electropro=
duction, much greater than either group could have

achieved on their own.

It is perhaps useful at this stage to look at the
experimental hall as it was in 1972 (fig.17). The
GLE experiment now occupies what was formerly the
Liverpool area (now labelled the Photoproduction
Area) and Mancaster are as they were in 1969, in

what is now labelled Electroproduction Area 1. The
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main changes have taken place in the ELl beam, with
the appearance of LAMP (large angle meson production
at this stage) and the Mark IT tagging system, and
the replacement of one of the WAPP arme by a neoutron

counter for the PEP experimonts.

The PEP experiments were concerncd primarily with
pion electroproduction near threshold. One of their
more interesting results was the determination of

the axial wvector form factor of the nuelesn (which

algo occurs in neutrine interactions). The basic
threshold cross section is shown in fig.l8 and the
axial vector form factor in £ig.19. The FEF colla-
boration was very productive and successful, although
I don't think that Daresbury was gquite the same

again after the Italians had boen.

1 remember that they were inveterate smokers, which

led to Don Braben putting up a notlce in the control
room to the cffect that "Quande il pavimento e piona,
{when the floor iz full -

usare il porta cenere" use

the ashtrays). So pervasive was this smoking among
the PEPF group that cne of their magnets decided to
get in on the act and went up in smoke early one

morning. I am told that it was still possible to

fry an egg on it that afternoon.

Talking of the Italians and the impact they had on
Dareshury makes me think of the impact they had on
Miss Miles, and vice versa. For visiting physicists
fand I include in this the university community)
Migs Miles was an integral part of the Daresbury
Ehe her best when the hostel was

sECeng. was at

Horton Lodge, in pre-Hinstock Mount days. One can
tell many stories about the place, but there are two
in particular which epitomise the way in which she

locked after "her boys".

On one occasion I was returning from Ttaly after a

visit with Don Braben to discuss scme aspects of the
PEP programme. I was returning on my own, coming

back to Horton Lodge far a fow nights, and as seems
to be customary with Italian trips all the flights
went wrong. T was due back in Manchester at 19.00
from London and actually arrived about midnight on

a much delayed flight from Milan. Teo my surprise,

a lab. car wag waiting for me, so I asked the driver
"Have you been here since seven o'clock?” "No", he
replied, "Miss Miles told me when to come®. RAppar-

ently, when she realised that I had missed my flight

she had taken the trouble to work out how I could




possibly reach Manchester that evening.

The second occasion was on one of our study weekends.
As usual there was a big representation from DESY
and Bonn at the meeting, which coincided with the
World Cup Final between England and Germany. The
game was being televised on the Sunday evening, so
we 'phoned Miss Miles and enguired whether a study
weekend's worth of physicists could take over Norton
Lodge lounge for the match. "Come along", she said,
so we did and not only was there a colour television
for us, she had procured a crate or two of beer, and
numercus pork pies and made a vast pile of sand-

wiches.

That is by way of an aside, so let us get back to
physics, with the Experimental Area as it is now
(fig.20) and let us restart with the Mancaster elec-
troproduction programme. Very interesting and dra-—
matic things can happen as scon as a photon beccmes
virtual. One of my favourite results is shown in
fig.2l, which is the forward differential cross sec—
tion for nt production. The line is the average of
the photoproduction data, and you can see the very
rapid and very significant change in the cross sec-
tion as the photon becomes virtual. Another in-
triguing one is the measurement of eta-meson produc-
tion by electrons, f£ig.22. The various lines are
theoretical guesses at what the answer ought to be:

mainly wrong, as usual!

One of the difficulties in presenting electroproduc-
tion data is the sheer quantity of information. It
iz multidimensional, there being four wvariables:

energy, momentum transfer and both polar and azimu-

thal angles. 0

Typical experimental results for m
electroproduction are shown in fig.23, and the var-
ious coefficients which can be extracted from the

data in fig.24.

As in photoproduction, the significance and extent
of the achievement can best be gauged by comparing
what was known at the Liverpocl Conference with the
results presented at the SLAC Conference. At Liver-
pool, the talk was given by Arthur Clegg (who was
the initial driving force behind the electroproduc—
tion programme) and he was able to present reliable
results on the form factor of only cone rescnance.
The situation at the time of the SLAC Conference is

summarised in fig.25.
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The third topic which one has to mention in connec-—
tion with Daresbury is the use of tagged photons. We
have already seen the total cross section results
obtained in the early days with the Mark I tagging
The Mark II has led to a whole series of

LAMP 1/2

system.
experiments, LAMP 1/2, LAMP 1 and LAMP 2
was a so-called "quick experiment" which was insert-
ed between IAMP 1 (large angle meson production) and
LAMP 2 (large aperture magnet project). I don't

know why it wasn't called LAMP 3/2.

LAMP 1/2 had one specific and very significant ob-
ject in view. All the analyses of photoproduction
and electroproduction make specific assumptions
about the nature of electromagnetic interaction.
Some data appeared which could be interpreted as im-
plying that these assumptions were wrong, and that
the interaction was more complex than had been sup-
posed. The LAMP group set out to do a conclusive
experiment on this, and they succeeded.

measure the ratio of yn + n'n/yp - ﬂop.

They had to
Results are
shown in £ig.26 and confirm that the normal assump-

tions are correct to better than 3%.

The bulk of the LAMP work has been in multiparticle
systems. Much of the work is still at the analysis
stage, and of course LAMP 2 is still taking data.

An example of the quality of the data is given in
fig.27, which shows the backward production of p and
f mesons, decaying into two pions. It is clear that
these experiments will produce large quantities of
high quality data, and the group is already happily

preparing to upset numerous theoretical apple-carts.

It is perhaps surprising how the ocutput of physics
from NINA is still expanding, and it will certainly
continue for a long time after NINA switches off.
Obviously, when a machine is coming to the end of
its active life there is a feeling of sadness, but
in NINZA's case it is more than compensated by a
really positive feeling of success. The machine has
done the job it was built to do, and has done it
beautifully. I was discussing with Alick Ashmore
today that it was a good thing in the end that NINA
was limited to 5 GeV and was not built as a 15 or
20 GeV machine. This forced the programme into re-
sonance physics which has turned ocut to be a real
goldmine. However the energy was high enough, both
in single pion and multi-meson systems, for reaction
physics to be effective and valuable, and so one got

the best of both worlds.
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The situation of MINA is rather aptly summed up by
William Dunbar (l460=-1520) in two verses £rom his

'Lament for the Makaris':

"The atate of man dois change and wvary,
How sound, now seik, now blyth, now sary.
Mow dansand merry, now like bto dee:

Timor mortis conturbat ma

Sen for the deid remeid is none.

Bent is that we for deid dispone,

Efcir cur deid that live may we:
Mimoy moytia acmiurkat ma. "

In two senses, MINA will live on. Firstly in the
vory solid scientific achievement of the NINA pro-
gramme. Secondly through the high onergy physics
community thab was creatoed bocouse of NINA and which
developad through NINA, They will be found at CERN

one

The ofy project (Glasgow, Lancaster, Manchester,

Shaffield, Daresburyl.

The muon project (Lancaster, Liverpool,

Sheffield, Daresbury)
and at DESY on
PETRA [Lancaster, Manchestaer, Daresbury).
For my own part, it has beon o pleagure and a privi-

lege to have been associated with everyone who has

taken part in the NINA programse.
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INTRODUCTION TO PROFESSOR ASHMORE

Professor J.R. Holt

The last speaker this afterncon is the third of our
four speakers who at one time or another worked at
Liverpool. Alick Ashmore carried out researxch
with the small cyclotron immediately after the Warx
at Liverpocl and later on worked on the synchrocy-
clotron before moving to Queen Mary College and be-
coming Professor of Nuclear Physics. Whilst there
he carried out work at Rutherford Laboratory and
spent a sabbatical year at Brookhaven so he had
plenty of experience on both small and large accel-
erators before he came here to take over the Direc-

torship in 1970. Although he tock over the Labora-
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tory as a going concern he was soon faced with a
variety of problems concerned, for example, with the
siting of the new National Nuclear Structure Facili-
ty (NSF) and the Synchrotron Radiation Source (SRS).
More recently of course, he's been much more involwv-
ed with the negotiations concerned with the closure
of NINA. All this has resulted in a good deal of

re-organisation and a change in the research objec-
tives of the Laboratory. But I think we can be as-
sured that under his leadership the laboratory has
a very bright future, and he's now going to tell us

something about that.



THE FUTURE

Frofesscr A. Ashmore

Director, Daresbury Laboratory

Well, as is appropriate at a funeral, I'm going Lo
talk about the heavenly future but I'm reminded

first of all in hearing about the past again that
Glasgow University was very much involved in the car=
1y days before NINA was approved and indeed there

was some desire to site the new facility in Scokland.
This reminds me that I was recently abt a dinner at
Imperial College sitting next to Abdus Salam who was
asking me about how things wero going ab Daresbury,
confessing that he'd never been there, and saving
"Where iz it?".

Bo I sajid it was near Warrington =

that didn't help! When I explained that it was be-
tween Liverpocl and Manchester he said "Bub that's
not in Scotland”". Apparently he's only recently be—
come aware of the fact that Davesbury iz not in

Scotland.

While Harold Rothwell was Secretary of Daresbury

Laboratory he invented a new version of the game of
apakes and laddere as applied to the Sclence Re-
search Council. You can imagino the sort of thing,
new chairman of SRC appointed go back to sguare one.
I think I can make use of this happy notion in talk-
ing a litcle bic about the development of the new
facilities which are planned to provide our heavenly
future. In reviewing the "Dairy of Events' we can
think of them to some extent as snakes or ladders.
T go right back in time to a weekend meeting at
Cosner's House in July 1963 whoen Denys Wilkinson,
who was then Chairman of the Nuclear Physics Board,
had arranged a contest between the proposers of the
Buclear Structure Facility and the High Field Bubble
Chamber.
laader of the team on the High Field Bubble Chamber

since I was then Chairman of the Film Analysis

The interesting thing is that 1 was the

Grants Commitbtee. That meeting was something of a

rout for the NSF team but the conseguence appears to
have been that the HFBC wasn't built and the NSF wasz
so you can dwell on the usefulness of such meetings.
Whether it was a snake or a ladder as far as the NSP
is concernad is cpan to doubt. InIJnnUIry 1970, by

which time Alec Merrison had left Daroshbury and Bob
Voss was Acting Director, following a survey carried
out: by Bill Burcham, who is here today, and John

Gunn, who was unfortunately unable to come, there

a9

was a recommendaticn from the Board to sita the HSF
at Daresbury. This came as a surprise to us - not to
say a shock, and from that time onwards we had to
take on board wrestling with eleocbrostatic accelera-
tors and the nuclear structure community. In May
1970 we had Nuclear Physice Board approval for the
NSF Design Study, with Bob Voss as the project lead-
er, and that was at a meeting at Sussex Uniwversity
which was Denys Wilkinson's farewell meeting as
Chairman of the Board so I remember it guite well.
It is interesting that it can be regarded as a lad-
der in the history of the WEF but thon a typlieal
gnake occurred in June 1970 with the newly elected
Conservative Government which decided on a review of
all government capital expenditure and so there was
a kind of moratorium in which everything was held up
for some months and it was February 1971 before we

got authorisation to proceed with the Design Study.

Although it is 1llustrated om the display outside,
the story we have heard today has not said much
about synchrotron radiation. Im fact it has boon an
activity since fairly early in the history of NINA
and there is a copy of a letter from Tan Munro to
Alec Merrison written in Janvary 1966, but wrongly
dated in January 1965, which is the start of the syn-
chrotron radiation activities at Daresbury. Prelimin-
ary measurements of the synchrotron radiation were
alrpady being made in 1967. Ba that has a long his-
tory, and the output of work with synchrotron radis-
tion L[rom NTHA has heen an imporbant park of the souc=
cess story. When the McWhirter Panel was set up in
October 1972 the Science Board was well aware that
the Council was likely to decide on the closure of
NINA and therefore they had to consider what, if any,
provinion should be made for research with synchro=
tron radiation after WINA was closed. The meeting of
Counclil in Hovember 1972 was a traumatic one which I
remember very well. I was invited to attend and it
was at that meeting that the Council decided on the
closure of NINA which is to take place next year. At
thoe same time they approved the construction of the
HSF so you could say that the snake was followed by

a ladder but they injected another anake by saying
they wished to defer the decision of the siting be-




cause it might in fact be better to site it else-
where and close the Laboratory. So that looked like
guite a venomous snake. However the following
January they confirmed the siting - a ladder - but
there was a sting in the tail in that it was subject
to planning permission being obtained. Now that
wasn't all that easy in the event because the appli-
cation for planning permission had been put in the
press during the autumn of 1972 and the local oppo-
sition was beginning to mount and I remember, as no
doubt will Bob Voss and Bill Jones, going to meet-
ings in Daresbury and Moore te discuss this with the
parishioners. It was an interesting experience - a
salutory one indeed. We were fortunate however in
having the support of the Cheshire County Council
with whom we have had over the years very friendly
relationships, as other speakers have mentioned,
particularly under the influence of Alderman Dewes
who was then Chairman of the Council. The Planning
Sup-committee of the County Council held a meeting
at the Laboratory in February 1973 which resulted in
them giving conditional planning permission. That is
to say as far as they were concerned permission

could be given but they recognised that because of
the local objecticns this should be made subject to
the ceoncurrence of the Department of the Environment.
The Department was under scme pressure from the lo-
cal MP Mark Carlisle who had visited the Laboratory
and explained his position to us, to hold a public
enguiry and this they decided to do. However, there
is another event which was connected with the deci-
sion of the Council in November 1972. In March 1973
Brian Flowers, who was then Chairman of the SRC gave
a talk in Newcastle about the problems of planning
the expenditure on science in which he referred to
the decision to close NINA as part of the price of
providing new facilities, in particular the SPS at
CERN. As might be expected the closing of the accel-
erator was confused with the closure of the Labora-
tory by the Press including the Times Science Corres-
pondent, who even got an article on the subject put
on the front page of the Times, which I was horri-
fied to see on returning to London from a meeting

in CERN. It was all a mistake as we know, and was
subsequently denied in various places. The Labora-
tory indeed is still alive and kicking. The public
enguiry was held in July 1973 and that was an inter-
esting experience - 1 have never been in the dock be-
fore but I can't speak for Bob Voss and Mike Moore.
It was certainly a slightly unpleasant experience

being grilled by the opposition, but it may come in

useful in the future I suppose. We were fortunate in-
cidently to have George Bishop as the technical ad-
viser to the Inspector, a suitably independent per-—
son who was neonetheless somewhat sympathetic to our
problems and he played his part very well. Before
planning permission was granted the McWhirter Panel
reported recommending the construction of the 5RS
and so we have the various ladders and there is a
snake in the middle of it namely the appointment of
Sam Edwards as Chairman of the Science Research
Council! I must say, however, that in fact the SRS
project had had tremendous support from Sam and the
state in which it is today owes a very great deal to
him. Planning permission for the NSF came as a Christ-
mas present from the Manchester 0Office of the Depart—
ment of the Environment a day or two after we had
heard from Jim Hosie that we would not get planning
permission for several months. So that gave us par-
ticular pleasure. It is one of those things that go
on between SRC laboratories and London Office which
we all enjoy. Barly in 1974 we had approval for the
SRS Design Study with Jerry Thompson as project lead-
er, and things moved guickly after that. There was

an open discussion at Reading University in April
1974 to give an opportunity to the community to ex-
plain their views and we had an interesting exposi-
tion from the head of the Clarendon Laboratory
(Professor Bleaney) as to why it should be sited at
Oxford. However in the event the Council approved
construction at Daresbury and we had authorisation

on this occasion in a normal space of time. So both

projects are now underway.

For the remainder of this talk I ought just to tell
you a little bit about what is happening on the new
facilities. Of course the fact that something is hap-
pening on the Nuclear Structure Facility will be ap-
parent teo yvou all in the form of the tower up towards
the top end of the site (fig.l). But all of you may
not know what is geing into that tower, namely a

30 MV tandem Van de Graaff accelerator as shown in
fig.2. The framework of the injector yoom on top of
the tower is under construction at the present time.
From this room the various ions will be injected

inte the tandem. The negatiwve ions injected will be
accelerated to the central terminal at high positive
potential, stripped so that they acquire a large
number of positive charges and then accelerated in
the lower half. Since they are then multiply charged
you can have ions coming out with energies of sever-

ql hundred millicn electron volts. A wide variety of
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Layout of the Synchrotron Radiation Source (SRS).
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ions covering the whole range of elements can be ac-
celerated for research in nuclear physics and to
some extent other areas of science, for example atom-
ic physics and radiochemistry. The kind of energies
obtainable are shown in fig.3 as a function of the
mass number of the ion which is being accelerated.
What is shown in fig.2 is the guts of what will be
inside the tower. What i5 inside at the moment is
the pressure vessel. Sulphur hexafluoride gas at
high pressure will be used to insulate the accelera-
tor column, which is at high potential, from its
surroundings. Figure 4 shows a section of the pres-
sure vessel being lifted into the tower at the be-
ginning of this year (1976). The vessel was actual-
ly lifted in five sections using a mobile crane
nearly 300 ft. high and the sections were welded to-
gether M situ. A unit of two live sections and one
dead section of the stack is shown in fig.5. There
will be 36 live sections altogether in the final
machine. The insulating legs, eight per section,
consisting of glass insulators and stainless steel
electrodes are being manufactured at Dareshbury and
the stack will be assembled here and installed in
sections in the pressure wvessel. Figure 6 shows the
new charging system which has been developed here
known as the Laddertron with metal rungs connected
at each end by nylon insulators, this is installed
on the pilot machine which has been built here for
testing components. A laddertron over 20 m long is
needed for the charging system in the tandem but the
system has worked very well in the pilot machine and
we are in a positiocn to proceed with the manufacture

of the laddertron for the main machine. Well that
gives you a glimpse of the kind of work in the Lab-
oratory on the construction of the Nuclear Structure
Facility by a team made up mainly from people who
were already in the Laboratory but working on pro-
jects connected with high energy physics, thus giv-
ing ample proof of the fact that scientists and en-
gineers can be effectively redeployed.

Going on then to the SRS, the new storage ring to be
used as a aedicated source of synchrotron radiation,
it is not cbvious where it is and it is at a much
earlier stage of construction when very few of the
components are in the Laboratory. The proposed lay-
out is shown in fig.7 with the 2 GeV electron stor-
age ring in the Inner Hall of NINA where at the mo-
ment there are power supplies and other eguipment
for NINA. It is designed for a circulating current

up to 1 A. For this guite a high injection energy
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is needed. 600 MeV has been chosen and a synchro-
tron of that energy has been designed for the pur-
pose. So we are building two machines not one and
the booster synchrotron will be in the Experimental
Hall along with the linear accelerator which feeds
it. MNone of this exists at the moment apart from
the room for the linear accelerator, which is being
arranged along with the room for associated instrum-
entation, and the mountings for the booster magnets
which are being laid as shown in fig.8. As can be
seen from fig.7 a dozen beam ports can be accommo-—
dated around the storage ring. TFigure 9 shows what
spews out of the beam ports, namely radiation in the
vacuum ultra-violet and x-ray regions of the spec—
trum. There is interest from the users for going to
shorter wavelengths and for this purpose the design
allows for special sections of superconducting mag-
nets with a higher field than the normal bending
magnets which will enable us to get to wavelengths
about four times lower. A prototype bending magnet
for the booster synchrotron is shown in fig.10. This

magnet is under test here at the present time.

We are pressing on as fast as we can with these new
facilities, in spite of the difficulties, particu-

larly limitations of money and manpower that face us
in the years immediately ahead. Our aim is to com-—
plete them within about three years and I hope that
their exploitation will prove as successful as that
of NINA. I have a feeling that it will be not for

me in the main to direct that exploitation.



CONCLUSION

Professor J.R. Holt

On your behalf I should like to thank the four
speakers this afternoon not only for their most in-
teresting talks, but alsc for the contributicns each
of them has made in various ways to the success of
the laboratory. In fact, this is a good opportunity
for me to express thanks on behalf of all the high
energy physicists who have been priviledged to work
here during the past 10 years. Some of them are
present today, but others have already moved away
and are actively engaged in planning experiments for
other accelerators, particularly for the new Super
Proton Synchrotron at CERN. Erwin Gabathuler is now
in residence in Geneva as leader of a European coll-
aboration to study muon physics, and has sent the
following telegram: 'Please convey to all those who
contributed my sincere thanks for their excellent
support, including all the machine and experimental
hall support staff wheo kept NINA going at all times
of the day and night. The past ten years have pro-
duced excellent physics which we shall endeavour to
match for the next ten years at CERN through the

photon and muon programmes at the SPS!'

For my part, and.speaking for the university users
of the laboratory, I should like to say how much we
appreciate the efforts that have been made on our
behalf. The administration under Harold Rothwell
was always most helpful and unobtrusive and we in—
variably had a very smooth passage through all the
necessary formalities concerned with university ag-
reements and financial arrangements. Turning to
other sections of the laboratory, the engineering
support facilities have been excellent, and all our
demands have been most cheerfully accommodated. The
success of the experimental programme has depended
very heavily on the design and construction work for
which they have been responsible. The work of the
computer group has played an increasingly important
part in the experimental programme with the provi-
sion of on-line facilities, as well as the operation
of the large computer for analysis of data, and we
have had excellent support and co-operation in that
field alse. The machine operations group has been
responsible for the beams which have formed the

basis of all our work, and the people in that sec-
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tion have worked tirelessly at all hours over the
past ten years, not only to keep the machine running?
but also to steadily improve it so that at the pre-=
sent time NINA is working at the peak of its effici-
ency. We are heavily indebted to them. Finally,
let us express our sincere thanks to the Science
Research Council for making it all financially poss-—
ible. May the Laboratory, and those associated with
the new phase of its development, have a bright and

prosperous future.




NINA will be closing down on the morning of
1st. April 1977 and a 'wake' will be held in the
Main Workshops/ E xperimental Hall at 11.15 a.m.
All those who wish to pay their respects to NINA
on her passing are welcome. Before the _.
coupe de grace, there will be a few
words of thanks from users; <

Z
these speeches will be

(@
relayed to the Coffee Lounge,|

A drink will be provided
In the workshop......... /

to make the end
more sweet.




NINA CLOSEDOWN CEREMONY

On the lst April 1977 NINA was finally closed down.

informal ceremony to mark this very special occasion.

Crew, Staff and Users gathered in the uurksﬁgpsrfdr-an
Dr. R.G.P. Voss introduced and co-ordinated the pro-

ceedings. Tributes were paid by representatives of both university and resident users-as well as Daresbury

Staff.

Dr. R.G.P. V0SS (Daresbury Laboratory)

One has so little experience in shutting down accel-
erators that T find myself in difficulty in knowing
what to say on such an occasion. However, feeling
that I had to say something, I thought about it very
hard and then was saved the problem because some
telegrams arrived which I think I should read to yaou.
One is to Godfrey Saxon from Peter Norton at the
Rutherford Laboratory saving "At the closure of NINA
please pass on the sincere thanks of the PED Group
to all those pecple associated with NINA who contri-
buted so much to the success of our experimental
which is a

programme". Then there is another one,

little suspicious considering today's date! This is
from SRC London Office to Professor Ashmore and it
reads: "Please state the conseguences to your pro—
jects if NINA (a) continues to run until 1978, (b)
indefinitely or (c) is transferred lock, stock and
barrel to Rutherford or CERN. A reply is necessary
before 12 noon today, Friday, lst April, or it may

become a little difficult to arrange".

It's quite extraordinary to look back fourteen years
and to think that this site was a field of potatoes.
Of course, as soon as the farmers knew that we plan-
ned to build something here it became the most val-
uable field of potatoes in the country - and very
nearly scuppered the project. When I look around I
see so many faces who were here right from the early
days but all of you in one way or another have con-
tributed to what really has been quite a success
story. In fourteen brief years we have seen the
construction of the machine and ten years of first
rate operation. Some of you will have been at an-
other function this morning when we were saying
"Goodbye" to one of the engineers who played such a
role in the experimental programme, Geocrge Corrie.
I had a nightmare that I would solemnly give you a
farewell card signed by a lot of pecple and give
George NINA but so far it's gone better than that.
We have a galaxy of speakers to address you and
afterwards a glass of beer to wish NINA farewell,

and so it's with great pleasure that I call on the
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first of our speakers, Bill Galbraith.

Professor W. GALBRAITH (University of Sheffield)

NINA was never famous for its public address system
and I hope everyone can hear what I'm saying. An
occasion like this, as my wife said; is one of sad-
ness tinged with pleasure. The sadness, of course,
is saying "Goodbye" to an old friend of the last ten
years, and the pleasure is that I don't have to drive
across the Pennines in the middle of the night any
more when it's snowing! I've worked ocut that in the
last ten years I have spent something like two months
of my life just in going to and fro, and covered
sixty thousand miles in that time. So it has not
been simply a guestion of slipping out of your room
to do your research. However, I have felt that the
whole purpose of NINA, which brought me initially

to Sheffield, so far as I am concerned, has been
well worth while, because my life has been consider—
ably enriched by my experiences, both in sheffield,

and at Daresbury.

I have been particularly pleased at the way this
Laboratory has evolved in its co-operation with the
universities, and at times I have almost acted as if

I were one of your own staff. I'm not sure this has
done me a lot of good, but at least we have exchang-
ed very frank views on how we felt the Laboratory
should be run in collaboration with universities.
Many of you will not have been here ten years ago
and experimental physics, at that time, was quite
different from what you see around the counting
rooms now. On-line computers were just coming in
and you had to take down everything in longhand.
Nowadays, unless you have two or three on-line com-
puters, you're just not in the business at all.
As an experimenter, I have been conscious of the
perennial nagging which some of the crew might have
felt the experimenters have been engaging in, but

let me assure them that this nagging was absoclutely



essential in order to take good data. So if wyou,

the crew, have felt from time to time like murdering
the experimenters, you can rest assured that the
was mutual. one had

feeling When MINA was groggy,

to rely very much on the so-called expert, that mys-

terious 'Dr. Who?', who would be coming along to
twiddle NINA's prolific knobs and get her on her
feet again. The dedication of people getting out of
baths in the middle of the night and coming in to

set the machine going again is something which isn't

usually acknowledged, other than "we are grateful to

the NINA staff for the work which they have done to

provide a beam". However, I do feel that the Compu—

ter Group has missed a God-sent opportunity, because
the BBC show you how to run a machine like this now,
with their 'Cybermen' or 'Bionic Women', to come and

slap NINA into sensibility again.

1 recall with pleasure a very special person around
here, and this really stems back to Gerry Rainbird
and the Hydrogen Target Group. But the special per-—
son I want to mention particularly is the Duty Tech.,
that Jack-of=-all-trades, who rouses himself in the
middle of the night from perhaps a few dozey minutes,
to come and deal with some emergency on a hydrogen
target. I don't know if you realise how dangerous
it is to play with liquid hydrogen, but I think this
Lahoratory has had a safety record in this respect
which is without doubt a very good one, and we have
to be very grateful to Gerry and the hydrogen tech-
Thank

niciansg, who ran the early hydrogen targets.

goodness, nowadays, we don't use these targets quite

so much, and I believe you are being 'let off the
hook' for the future here.
Then, there was the question, whenever we were set-

ting up, 'where has the beam gone to?' Here we have
to acknowledge the sterling work = in meaning they
were actually paid to do this sort of thing - of
Harry Stott and Derek Gregson. Somehow or other,
NINA seemed to move around mysteriously when we were
not on the machine, and it was always guite a strug-
gle for those peocple to f£ind out where the photon
beam had gone; we are very grateful for all their

work ©n survey.

However, you may well wonder what does it all add
up to? I was taken aback about a week ago last

Sunday when I was talking to one of the experts over
lunch. There were just two of usg in the restaurant

at the time, and he said "Has the work that's come
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out of NINA been original, or are you just repeating
someone else's work?" When I had recovered from the
initial shock of that guestion, two things struck me,

and I pass one on for the future here. BAlick, I hope
that you will ask all visiting university teams to
report informally in short talks, perhaps every six
months or se, on the state of work in hand, and I
hope that such a gquestion will not need to be asked
again. But if the expert is in the audience, (I
won't mention him by name) let me reassure him, and
everyone else, that high energy physicists are not
people of that breed, and we don't like doing work
that other pecple have done. Originality has been
the keynote of the research work around NINA, whether
it has been in connection with photon physics or
electron physics, and everyone who has been associat-
ed with the on-going work of this Laboratory can be
satisfied that the contributicn NINA has made to such
physics has been a considerable one over its life-

time.

The overt value of the work is not realised unless
you publish papers. Now some of you have seen young
students about who are working for Ph.D. Theses, and
'oldies'

one of the difficulties left for us to cope

with, occurs when they go off to new pastures, leav-

ing analysis incomplete. Howewver, when we finally
manage to publish the work, it appears in a reput-
able journal and you are not aware, when you see
journals on the shelves, getting fingered and per-
haps dusty as well in years to come, what an awful
lot of work has gone into those papers. To demon-—
strate to you what I mean abeout this, and here I
didn't want to embarrass any other groups, but I can
assure you that they can do this type of exercise
for themselves and be equally surprised how much
paperwork is involved in just anncuncing to the
world what physics has been done here. May I ask
for two young ladies to come forward? It is the way
I would like to say "Thank you" on behalf of Glasgow-
Liverpool-Sheffield, to everyone around NINA, par-—
ticularly the NINA crew for prowviding us with the
wherewithal to do the physics. So that you know
what these strung out bits of paper are, I didn't
bring the publications themselves, but over the ten
years, I have picked out those which happened to
have my name on them, so I can honestly say that I
have read every single word, probably twenty times
over in these papers. These are the front cover
pages only and go to show you what we do, in fact,

achieve a long string of publications from working



around NINA.
Finally, I had hoped that this little farewell would
have taken place in the control room, so that we
could have festooned this string of flags around the
ship's deck. I always felt that working at that
control desk was rather like being in the wheel
house, and if you happen to be working there in the
middle of the night, vou can glance forward to see
what distant lands come into view through the for-
ward hatch. It recalled to me that well known song,
containing about 365 verses but, as there are ladies
present, I propose only to mention the first one:-
"'Twas on the good ship NINA,

You really should have seen her,

The captain's crew

A motley few,

For pornography keener .......

Dx. R«G.P. VYO58

Thank you wvery much, Bill. Congratulations on the

conjuring trick. 1t was first rate. A&nd now I call

on Mike Ibbotson.

Dr. M. IBBOTSON (University of Manchester)

Well, I'm very pleased to be able to use this periocd
I've been allotted to thank the many people who have
helped Mancaster produce an awful lot of good data.
The Mancaster Group has been running at NINA for
eight years now and we have produced something egui-
valent to the number of papers that Bill Galbraith
showed. I think we are now going to reach our
twentieth major publication on the strength of the
analysis of our new data., This work would not have
been at all possible without the continued support
of the Director, or the management services and the
general welcome the Laboratory gave to university

visitors.

This volume of work could not have been produced

without the excellent facilities that NINA has given
us. In our case we use the small size of the elec-
tron to probe the complicated structure of the pro-
ton, and we need very intense beams and very long

duty cycles. In both those counts NINA has come up

with facilities second to none in the world so we're
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very grateful for that.

Now many people have helped us in the past eight
years and I've only time to mention a few. We've

always been extremely impressed here with the mechan—
ical and electrical services. Again, I think the
services provided by NINA are without parallel in
the rest of the high energy physics community. oOur
thanks from the Mancaster group go particularly to
ouy supporting engineers. To Don Taylor in the ear-

ly days, Hamish McFarlane, Jdim O'Gara, and all these

names, I'm sure there are many others. They gave
tremendous support to the group's work in difficult
times. We've also been most grateful to the dedica-
tion of the machine physicists. These are a band of
men - we see different ones, as they change every
couple of years - but the cne common feature they
have is that they are all prepared to turn out in
the middle of the night when there is a problem.

Here I mention people like Godfrey Saxon, Tom Aitken,
Vic Suller, Mike Poole, Alan Jackson, Steve Armitage -
a long succession of machine physicists who have
given us very good service, We, as Bill Galbraith
has said, are particularly grateful to the work put
in by the hydrogen target people and it's more than
competence in the case of Gerry Rainbird. He's
really had the interests of our group at heart and
again he's been prepared to turn out every other
night at times when the targets in the early days
were giving trouble. In more recent years the tar-
gets have been so reliable that there has been no
case for him to come cut; we have been very impres-
sed with Gerry Rainbird's competence in producing a
safe reliable target. We are also very impressed
with the loan pool services and in particular I'd
like to mention the work of Ken Wray and Charlie
Darlington who got us out of a difficult period with
our large multi-wire proportional chambers. Their
work was superb and made possible a series of ex-
periments that looked at one stage to be floundering.
Of course, no respectable high energy physics ex-
periment these days can survive without a big back-
up ceomputing service and NINA had a very good cne
there too. OQur thanks go to Brian Davies and his
team for the excellent off-line and on-line facili-
ties provided in the Laboratory. Finally, of course,
the pecple who really get the rough end of our
tongues at times are the crews and we hope we tried
to be reasonable in difficult times. ©Our thanks
go to them for maintaining patience when we kept

bellowing for more beam or longer duty cycle every




five minutes. It 1is essential I assure you and our

data is all the better for that effort. We thank
you for all you have done to keep NINA running
smoothly.

All the variocus back-up people, the duty

techs., the technician services, the mechanical
workshop, all these people have contributed tremen-
dously. One person I often felt sorry for was Brian
Taylor who often had to report at Scheduling Commit-—
tee meetings and define how much good beam time the
group had had. Well it's very difficult for someone
to report how much good beam time you'wve had when
the group has the decision on whether the beam is
good or not and there was always a very big argument
about this. So 1'd like to finish today, not to be
outdone by Bill Galbraith and his two young ladies,
by presenting Brian Taylor with a log of Manchester's
last run, showing the amount of beam we'wve had over

the last month.

Dr, R.G.P. VOS5

Thank you Mike, thank you Bill, for your tributes

from the university users. I think all of us have
found the relationship we have established very sat-
isfying and I trust that we will be equally success-
ful with our new users who will be moving in before
too long for the two new facilities. Now, to speak
on behalf of the resident users, here is John

Thompson.

Dr. J.C. THOMPSON (Daresbury Laboratory)

I'm rather overcome by the size of the audience and
there is wery little I can add to follow the excel-
lent speeches of the last two people. The first re-
sident users were the WAPP group, of which I was not
a member, so I do feel more qualified to speak on
behalf of LAMP - actually LAMP 1/2, LAMP 1 and LAMP
2. Some of the people you probably only faintly re-
member but they were not always renowned for their
patience with the MCR. The crew had to learn to
satisfy the demands of one of our American members
who wore a white stetson hat, as well as our origin-
in

al group leader shouting down the 'stentofon'

staccato voice for a better beam.

So now is my opportunity to express our apprecia-
tion to three groups of people, to all of the crews,
to the accelerator physicists who worked so hard

to produce the beam guality we desired and to the
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mechanical services who cften worked with dedication
and speed to repair our faults. It is surprising
when you look back over the years how the bad times
are forgotten, but there is one incident I can re-
member during the start-up of LAMP 1 in Septembexr
1973. 1In those days there were more users and mach-
ine time was very precious indeed. Just as we were
about to take data, a serious intermittent fault oc-
curred in the magnet a.c. power supply network which
nobody knew how to solve. The grid-controlled mer-
cury arc pulse valve by spurious triggering was de-
positing ~ 12 MJ into a 1 £ resistor. Fortunately,
one of our "favourite' crew leaders, Brian Maynard,
who happened to be in the wvicinity, suffered no per-
sonal injury from the flying shattered remnants of
this resistor. It was visualised that NINA would be
off for months since the only remaining spare valve
did not solve the fault either. This occasion typi-
fied the concern and dedication of the pecple who
worked on NINA. On a Saturday morning during this
period, I can remember discussion going on between
the Scheduling Committee Chairman, Alan Kemp, Jim
Prior, whom I'm delighted to see here today, Niel
Marks, Godfrey Saxon, the crew and others. Of
course, NINA did not yield her darkest secrets easi-
ly and T think its true to say that we do not know

what went wrong to this day.

That cccasion exemplified the atmosphere we've all
enjoyed even when there were problems. In more re-
cent times, it was expected that this dedicated pur-
poseful atmosphere would suffer as the number of
users declined and the final shutdown approached.
Nevertheless, it is fair to say that the morale has
been maintained by our support staff as a whole
right to the very end. Indeed, NINA's operating
performance and the speed with which faults have
been rectified has been exceptional. I can point to
an occasion during our final run when a long H £ilm
vacuum window imploded in our photon tagging system.
Having survived for seven years, it decided to let
us down two weeks before NINA closed! The repair
involved the disconnection of over 500 cables and
uncoupling of a hodoscope of 200 scintillation
counters from a magnet - a system which had taken
several months to construct. In fact, it was back
together again in 12 hours thanks to the support of
our mechanical services technicians.

It has been a superb seven years and we hope, al-

though we cannot show you results from LAMP 2 now,



that some exciting results will emerge from ocur an-

alysis making it all worth while.

It is a sad although inevitable occasion - sad be-
cause NINA herself is still young, performing well

and beautiful to look at. Thank you very much.

Dr. R.G.P. VOSS

Some years ago we were approached by some people, in
the first instance from Manchester University, who
wanted to use the synchrotron radiation from NINA.
They assured us we would never notice their exis-
tence, they'd be no trouble at all, they would be
parasites in the best possible sense of the word,
and now look what's happened. I ask Ian Munroc to

speak.

Dr. I.H. MUNRO (Daresbury Laboratory)

Well, last but not least, comes the SRF. Today is a
sad day for me, both personally and in terms of the
closing of the SRF - but let me begin by reminding
you that the SRF (which many of you may have never
even seen) is that rather isolated garage-like build-
ing squeezed between what was to be the shielding
around the NINA booster ring and the present NINA
injector. The SRF has been something in the nature

of a cuckoo's egg planted in the High Energy Physics
nest at Daresbury some ten years ago. Now look what's
happened! The SRF Laboratory is crammed with appara-
tus, high energy physics is being displaced and in

a few years time synchrotron radiation research will
become a major activity of the Laboratory! 0f course,
the Synchrotron Radiation Facility is not a single
kind of experiment or research group, it's a commun-
ity of users, who work together although with a
varied range of research interests, using NINA and
the facilities at Daresbury. A few years ago we were
struggling for parasite running time on NINA and it
is amusing and ironic that yesterday, on the last
day of NINA operation, the SRF cuckoo flexed a mus-
cle when we actually had one of the high energy
physics users pleading for parasite time from the
SRF. Best of all, we decided to have the machine run-
ning in the optimum mode for synchrotron radiation.

There is nothing like preparing for the future!

Speaking on behalf of all the users I have to say
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that it has been great fun working here, because the
tremendous variety of experiments and science that
has been carried out has drawn together a wonderful
mixture of physics and personalities. It is satis-
fying for me to recall that very early on we realis-
ed that synchrotron radiation research was going to

become expensive, if not very expensive. To gener—

ate the necessary cash we had to produce a few pre-
liminary results and write an impressive scientific

proposal. Unfortunately, the first experiments in-
side the NINA ring (hidden behind a massive castle
of lead blocks) gave absclutely nothing because the
intensity of high energy radiation simply destroyed
the light pipe - not a soclitary photon trickled down
into the detector. Eventually two, or was it four,
points were established on a graph and with the won-
derful confidence of physicists, we extrapolated a
straight line to ten thousand times the measured in-
tensities in the wvisible with the result that the
SRC (wisely!) handed out a third of a million pounds!
That may have been our greatest achievement! Well,
since then, we have experienced (or suffered) explod-
ing gas bottles, hydrofluoric acid down in the canal,
lost researchers and staff in the radiation areas,
burned sodium and complained bitterly about NINA
being suddenly turned off only to discover that we
were responsible! MNevertheless, the growth of the
SRF in the last two or three years has been impres-
sive. There have been something like thirty groups
and perhaps 100 different people working at Dares-
bury depending not only on the machine and the high
energy physics programme but, of course, also on the
Laboratory for computing support, engineering sup-

port, admin., the library, etc. In fact it is co-
operation with the entire Laboratory that has really
made the SRF the success it is. Our most striking
contribution (noted not least by the library staff)
has been that the number of publications rose from
one in 1972 to some 66 publications in 1976 with
probably the same number to come during 1977. So in
these few years the SRF has been running very effec-
tively as a national facility, even though it was
not a purpose-built source and has remained to the
end dependent on the activities of the high energy

physics.

It would be unreasonable for me to mention indivi-
duals, either from among the users or the Laboratory
staff except to say that we have been supported from
the beginning by Laboratory Management and particu-
larly by Alick Ashmore, who has always had our in-—




terests at heart and has helped to steer our present

successful course.

My closing words and parting gift to NINA is not on-
ly a list of publications, it's much thanks to the
Laboratory, particularly to you Alick - and most im-
portant it is the foundations of the new, even bet-
ter synchrotron radiation source arising beside NINA
herself. We, with all future SRF users, look forward
to a new period of support and collaboration at

Daresbury in 1979. Thank you NINA.

D¥. RiG.E. NO5S

You notice that smart move, getting in now for the
support that he wants later on. All this business

about building MINA reminds me of a story which was
teld to me at the Weizmann Institute in Israel re-

cently. A visiting North American got on a bus and
sat next to a pretty Israeli girl. He wanted to im-
press her and he.said "Have you heard of the Golden

he said "My

Gate Bridge?" and she said she had,

father built it". A little later, as this didn't
have any effect, he said "Have you heard of the
Empire State Building?" she said "Yes", he said "My
father built it". This went on for some time and
she was gebting rather exasperated so finally she
turned to him and said "Have your heard of the Dead
Sea?" and he said "Yes" she said "My father killed

it". I now call on Godfrey to kill the proceedings.

Mr. G. SAXON (Daresbury Laboratory)

Well this really is the last one so all those thirs-

ty people at the back have not much longer to wait.
No matter how much we try to make light of this oc-
casion it really is a momentous one when a major
facility which has been serving the community for
so long is finally closed. It's been a major part
of the working life of many here, for upwards of 14
yvears for some of them. I'd like to thank the pre-
vious speakers con behalf of all Daresbury people for
their appreciative remarks about the support that's
been offered. Of course, we have to remember that
there would have been no NINA without their thirst
for scientific knowledge. None of us would have
been here and this wonderful toy that the accelera-
tor physicists have had to play with over the years
would not have been built. I would jein in the plea

of Bill Galbraith that somebody from amongst the
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users would give an explanation of what the achieve-
ments have been over the years in terms that the

majority of us here could understand. I think an
interpreter is needed for many of us and I'm sure
somebody should do that. By and large we've had,

from the crew point of view, very friendly relation-
ships with the experimenters. Its wvaried a little
bit from the, perhaps, slightly hectoring attitude
of Erwin Gabathuler teo the friendly charms of a lady
known as "Diamond Lil".

Speaking for myself, I've been very proud of the

crew, and very proud to have led them, and when I

talk about crew, of course I include the services
technicians who are such an integral part of the
team. I'm proud because they responded to the chal-
lenge of declining crew numbers and declining re-

sources and determined with me to make the machine

go out, if it had to go out, with flying colours.

Also I would particularly like to thank Brian Taylor
and Malcolm Richards for the personal support which
they have given to me, which has made my own task
fairly negligible really. They have done all the
work that had to be done from the cperations side.
We should remember, too, that this has not ben
achieved without the backing of a tremendous number
all the services

of people here, for instance,

people, (vacuum, electrical, mechanical) who have
had to dive in and do things on the machine either
during shutdowns or during breakdown periods., The
industrial staff here have been involved in modifi-
cations and maintenance, and I would also like to
mention people who don't often get a mention - those
who have kept that machine clean and locoking good.
It's always been a matter of pride to me to take
somebody in and show them that machine. It has al-

ways loocked good and still does.

It's been somewhat astonishing to most of us involv-
ed in the experiments, or in running the machine,

how well the machine has behaved particularly in the
last two cycles and indeed before that. We just
switched on in January and left it te run without
I think

very much maintenance or support. the mach-

ine's been a little bit like Macbeth, "Nothing in
her life became her like the leaving of it". The
efficiency this year, that is the time during which
a good beam has been available to experimenters, has
been 92% and that is a record for the whole of the

period of NINA's life, and I'm still astonished.

Cne would come in in the morning and find there'd
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been no interruptions cover a weekend, or perhaps
just ten minutes off. The machine just got the bit

between its teeth and ran and ran. In fact the only
majer interruption during this cycle has been that
we've had such intense beams that the pole face
windings on one of the magnets just curled up their

toes with radiation damage and had to be replaced.

During these long nights and days when the machine
had been running well and you might think the crew
had nothing to do, you may wonder what they do in
the long night watches. There's a photograph in the
control room which shows three of them stretched out
on the control desk in sleeping bags. I think that
was really a put-up photograph for the occasion, but
when the machine is running smoothly and experimen-
the

ters are happy or else asleep, then out comes

tea and one or two bocks are produced. Quite learn-—

ed books some of them, books about synchrotrons, for
instance "Lord of the Rings".
zines appear which, to my casual glance, remind them
in the long night watches of certain salient, or

should I say prominent, features of the female ana-

tomy. We've also had a c¢rew leader who dreamt

up

some guite poetic and lyrical prose, which was pub-

lished in the Bulletin not long ago, in praise of

NINA's undulating curves. I think there's not one

of them, in the era when computer games were all the
rage, that didn't know how to land a lunar module in
real time given a limited amount of propellent. I'd
like to echo the thanks to the accelerator physic-
ists, particularly, in recent years, Vic Suller,
Alan Jackson, Steve Armitage and John Poole, but
octhers too;whose names I'm not menticning, who over
the years have tried to understand the ways of NINA.
It toock guite a long time before we really under—
stood this machine and out of that knowledge scome
of the improvements came about, particularly in the
setting up of beams as well as the understanding of
NINA. She still carries away with her some myster-—
ies which I think will never be solved.

Just a few statistics now. One way of locking at
what we've done in ten years is that we've produced
1/30th of a microgram of electrons and accelerated
them to a relativistic mass of 1/3rd of a milligram.
How it doesn't sound so good that way and if you
really want the big figures, we've accelerated some-
thing like 400 million-million-million electrons

and provided a good beam over scme 40,000 hours.

Also some of the maga-

66

I don't know whether you've studied the notice con-
vening this meeting and whether those of you who are
taking French lessons have noticed the deliberate
mistake. It talked about NINA being put out of her
suffering with a coup de grace, actually the 'coup'
was spelled '‘coupe' and the coupe de grace is I think
what we're going to drink afterwards, in a very few
minutes now. At the end of the notice it talked

about having a little drink to make the end more

sweet. What we are going to make the end more sweet
with - 1is bitter! ©So we come to the bitter-sweet
ending. We had a little debate about who would ac-

tually perform the switch-off. We decided it would
be one of the crew and debated whether this should
be decided by pulling a short straw or by using some
collective method of switching off. In the end I
decided that the simplest way was to choose the crew
that had been appointed for today. It was only

right that they should do it and they are Neil Kelly,
Jeff Meehan, who struggled for a long time to achieve
the highest beam and claims to have achieved 40 mA
circulating in this very cycle, and the services
tech.,

Jim Finlay. So I will ask them now to close

down the machine. Its "Goodbye" to NINA, but long
life to the SRS and the NSF. Will the crew please

now close down the machine.

LAST ANNOQUNCEMENT

N. KELLY

Attention, attention. This is a final announcement

from the main contreol room to all at Daresbury
Laboratory. NINA is about to be switched off for

ever. NINA is closing down.
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