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;THE ﬁutherferd *High|
| Energy Laboratory,
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i kke use of the facilities.
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NIMROD, the biggest
nuclear accelerator in
Britain, is beginning to give
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now begun to accumu

Nimrod is part of the Rutherford
Laboratories of the National Insti-
tute for Research in Nuclear
Science, at Chilton, Berks. The
accelerator was first brought up|.
to full power in August, last year,

Much of the work done on it
so far has been to prove and test
it for thé exact experiments now

starting up.
Surprise propertie
One of them will stu the
structure of the proton, on the
two particles that form the us

ofgall atoms. Already, some ri-
ts have shown that the proton

some rather unexpected pro-
s

measuring the scattering of a
beam of protons accelerated to a
high energy in Nimrod, and then
made to collide with a target con-
tain t_g mo]:e ip;‘atm;:.. the exiperi-
menting physicists hope to- learn
more about this.

_Protons seem to consist of a
diffuse cloud surrounding a small
hard core. The Nimrod experi-
ment should help to conserve this
and perhaps give an idea of the
size of the core.

Nimrod is housed at the er-

ford Laboratories in a bi; d
ber shielded with c te

. 15 year life
The accelerator itself is a ring of

electromagnets 155ft in diameter
and weighing 7,000 tons. The beam
of protons being accelerated runs
along a channel in the ring which,
(is kept at a high vacuum.

Nimrod has cost £11 million and
according to Dr. T. G. Pickavance,
director of the laboratory, it
should have a useful life of 15
It will be opened fo
y by Mr. Quintin

S y for Science.

g_s_ti(;k on the H.T. terminal in the

A physicist using an earthin

imjector area of Nimrod, Bri s largest nuclear accelera:

the Rutherford Laboratory; Iton, Berks. Here protons

celerated to 300,000 volts re injection into the line
accelerator. §







;Mxob IS FULLY"
OPERATIONAL

150 P} SIGISTS

FROM OUR SC . CORRESPONDENT
the . Rutherford High |
Y, adjoining Harwell,
1 e for accelerating
igh energies has pa
itical stage, which means m
eﬂect tlm it is now fully operational.

bk o tion of e nu

wluch protons, - X t;c&e,o
lmlléon electron-v; ﬁ;:y re:choﬂ on
M

A greater vnmw of cxpenmenu
be done, and

beam,iu}ren %poﬂ‘

oﬂwfwor

in the
bemx taken not only to
i lhc takinz of observations automatic
also so far as possible to make the working
of the results automatic.

USED FOR RESEARCH BY |




THE TIMES® THURSDAY APRIL 23 196 1O

24 o B

The Rutherford Laboratory

The Rutherford High Energy Laboratory at Chilton, Berkshire is to be w by the Minister of
Science, one of two large-scale In:tymedfor in Nuclear S

1 Above ‘Working with chemical reagents.
A radiochemist is behind. Left: The

' Cockeroft-Walton high voltage generator.
A beam anal magnet. The

- Right : lysing
laboratory is used jointly by university
scientists and members of its own staff

The Nimrod magnet. Nﬂ‘ a prolon‘used for ex W Report W
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And Nimrod of the 1960s is a
very mighty thing indeed—a
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ford laboratory, Didcot, Berks.
It will be unveiled today by

. Quintin Hi Minister for
8 udﬁ.:gﬂom

’s job is to shoot out
on-volt particles which

ller than tho atom.

X ead in this modern

Bible, means Mighty One in the’

"iots nghm-;-pmf- St

¥

Where boffmspla
~ with lightning

“Em.mmm“
"lnllde the mugﬂ:‘t, thg

'tne 150 nu

£6million a year.







) at the giant £ um. Nimrod@tejpct s
Rutherford thh Enw? Lahm' ory. at
important centre for I

‘At this 75-acre eentre on |
wmdw ept Berkshire

atana' 1, the
become an
10: hum ‘progress.”










' n
are visitors from uni-
2 uthers ue labora-

er of ra tgpn

is buried

6tevenmt e nd Thai
all- a

mets _its name—*“the
the earth,” Book

. [moment 945 staff are
laboratory’s pay roll.
be Will in-




Inside the mound that houses NIMROD: the “cave”
about the size of Picadilly Circus. Nimrod’s olmala: tnc':
can be seen on the left.

S IX experimental teams, mostly from univer-
sities, are already working on Nimrod, t}
£11m. atom-smashing synchrotron which
commissioned last ‘August at Chilton.

t was Press day yesterday | week: for the rest of the t

e Rutherford High Energy |it is shut-down for modif
ra ,whe:egtl(‘:morrogﬁmmrin!tho nnin

SUppo! 1

ch in nuclear physics. |

In terms of the energy of]a
the minute particles it accele-
rates, it is fifth in the world,
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Nimrod’s programime

gathers momentum

Britain’s £11 million, 7-GeV particle accelerator will
beﬁrmally inaugurated by the Secretary of State for
Education and Science on 24 April, when he opens
the Rutherford High Energy Laboratory. The
machine is now operational and its potentialities

and some of the current experiments are discussed

r Peter Stubbs

BRITAIN’S big proton synchrotron
Nimrod has been working since
August and the first experiments are
now starting up. The 7-GeV proton
beam which the machine can generate
has less than a quarter of the energy of
the huge accelerators at the European
O isation for Nuclear Research
(C ) or Brookhaven. Although this
means that physicists will be unable to
use it for scientific exploration at the
extreme frontiers of the subject—such
as neutrino research—it is still the first
machine in Britain able to produce K-
mesons, anti-protons and the so-called
hyperons or heavy particles.

With Nimrod’s particle beams, it will
be possible to study in detail the inter-
actions and physical properties of many
of the new “resonances” which appear

to be very short-lived, excited states |

of matter rather than fundamental new
particles. In this way workers at the
Rutherford Laboratory of the National
Institute for Research in 'Nuclear
Science should be able to help to fill
in the elegant pattern that relates
th 100 or so known particles
under the so-called Unitary Symmetry
theory (see New Scientist, Vol. 21, p.
458) with which the existence of the
important omega-minus particle, re-
cently discovered at Brookhaven, was
predicted.

Nimrod’s eight-segment, circular
accelerating track is 155 feet in dia-
meter. Protons are accelerated by a
radio-frequency electric field in a toroi-
dal-shaped vacuum chamber, made of
glass fibre and epoxy resin. This lies

<>

between the pole pieces of the 7000-ton
electromagnet which forms the bulk of
the machine and alcurately controls
the path of the particles. Initial pulSes
of protons are injected (Figure 1)
into .Nimrod’s “racetrack” from a 44-
foot linear accelerator with an energy
of 15 MeV. They reach their maximum
energy of around seven GeV after about
a million revolutions taking approxi-
mately  second, and this proton beam
can either be extracted from the
machine directly, or caused tc react
with internal targets giving rise to

- various kinds of secondary beams com-

posed of pi-mesons, K-mesons, nel-
trons and so on that can be taken'out
for experiments. The eleciromagnet
requires an increasing current of up to

10 000 amps at some 15 kV during the

acceleration pulse. This large amount
of power is produced by a motor-alter-
nator system; the current in the mag-

_ nets decays to zero after the pulse in

0.8 seconds, and the power is stored by
the generator system in flywheels as
inertial energy which can then be ,psed
to supply current for the next pulse.
The accelerator is designed to pro-
duce 28 pulses a minute of high-inten-
sity protons, each pulse containing at
least a million million particles. In fact,
it is already producing pulses of half
this intensity regularly and further im-
provements are expected. At present
Nimrod’s working week is 3} days and
a useful high-energy beam is on tap
for rather more than half this sched-
uled time; during the year the NIRNS
workers hope to increase its running
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time to 5-6 days a week and to im-
prove its already high reliability. Part
of the primary proton beam was first
successfully extracted on 24 March this
year. *

The original intention of Nimrod's
planners, before its construction began
in August 1957, was to build a high-
intensity proton machine rather than
attempt to compete with the very high-
energy accelerators then already being
built at CERN and Brookhaven. Both
types of machine have their own pur-
poses and it was generally supposed
that for very high-energy machines thi
number of particles in the beam woull
fall off as the energy increased; how-
ever, the yield of secondary particles
produced by a collision of each primary
accelerated particle rises with the
energy, and physicists now recognise
that one can get good high-intensity
secondary beams from the most power-
ful synchrotrons. In a sense, therefore,
Nimrod is not, by present standards,
the logical type of machine to build iny
order to break new ground in high=
energy physics. On the other hand,
there is a great deal of necessary work
that it is competent to do which would
not employ the bigger machines to their
full advantage.

At the moment, the High Energy
Physics Division of the Laboratory,
responsible for the organisation and co-
ordination of the research programme
which works in close collaboration with
the visiting teams of workers from ‘a
number of universities, has six experi-
ments under way. A further three are
planned for inclusion later in 1964. Of
the four experiments demonstrated
this week, three were concerned with
probing the nature of resonances known
to occur when pi-mesons of specific
energies are scattered by encounters
with protons.

In one of these, being performed by
Dr P. G. Murphy and Dr J. J. Thresher,
of RHEL, a beam of negative “pions”
is produced from an internal target in
the acrelerator and impinges on the
protons of a liquid hydrogen target. The
pions are selected for charge and
energy in the usual way by bending
magnets, so that only those with ener-
gies between 0.9 and 1.15 GeV are used,
enabling a particular resonance occur-
ring at 1.03 GeV to be studied. The
pions are scattered by the protons,
giving rise to recoil protons; both pions
and recoil protons can then be detected
by an array of 50 scintillation counters
placed in an arc round the target. By
electronic techniques it is possible to
tell which of the particles have origi-

~ scattering ev¢
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%’N;'mrad ’s programme gathets momentum continued

~nated by the elastic collision process
d hence to find the angular distribu-
on of the particles. The so-called
“scattering angles” of the pions and
“protons tell the physicists more about
the resonance process.

A second and a third experiment are,
to speak, “threaded” on the same
xperimental beam of either positive
‘or negative pions. One, designated pi-2,
_is the responsibility of Dr F. F. Hey-
" mann, of U rsity College, London,
and Professor E. H. Bellamy of West-
field College, London. Again the idea is
to look more closely at two recently.
‘discovered pion-proton resonances—a
~ positive pion one occurring at 2.4 GeV
and a negative pion one at 1.95 GeV.
" The set-up is somewhat similar to that
~ of the previous experiment but the two
~ workers use s chambers to record
These are controlled
by scintillation ‘eounters which switch
them on only when there is something
significant to record. The sign of the
charges on the pions in the beam can
be reversed simply by reversing the
current through the bending magnets of
the beam which has been specially de-
signed to select either negative or posi-
tive pions in this way.

Behind pi-2, pi-3 is an experiment that
makes use of the pions that have passed
right through the pi-2 liquid hydrogen
target without encountering protons.
It has been designed by Dr A. B. Clegg,

- of Oxford University, and Dr. A. Carrol,
‘of RHEL, to examine another aspect
of the pion-proton resonance at 1.95

'V that with negative pions.
The pions ar used to a small spot
on another hydrogen target with mag-
nets, and the object is to study the

exchange of electrical charge between

the negative pion and scattering pro-
ton; immediately after the impact, the
two particles exchange charges, giving
rise to a neutral pion and a neutron.
The neutral pion decays almost at
once and gives two gamma rays. The
target lies inside a rectangle composed
of spark chambers and when the
gamma rays strike the sides of this
they produce pairs of electrons and
positrons that can be recorded by the
chambers.

¢
The fourth de&nsu—ated‘ experiment,

N-1, a joint effort by Dr G. Manning, of
the Atomic Energy Research Establish-
ment, Dr H. B. van der Raay, of Bir-
mingham University, Dr. J. Malos, of
Bristol University, and Dr N. Lipman,
of RHEL, is intended to find out more
about the interaction of high-energy
neutrons colliding with stationary pro-
The

FIGURE 1. Part of Nnm'od’s 7000~ton ebctm-nmgmt which guides the protons

in their

point where the initial protons

with an energy of 15 MeV are iniected into the machine. Three of the four w

shaped

edge-
‘achromatic inflector system”

that steers the protons on to the correct path for injection, can be seen.

with an internal target in the 1

at CERN and it is hoped

tor and impinges on yet another liquid
hydrogen target. Collisions result in
protons which travel in the same direc-
tion as the incident neutrons and have
almost as much energy. Those protons
that have energies and directions with-
in_certain limits are detected with
scintillation and Cerenkov counters
that trigger spark chambers to record
their positions to within one hundredth
of an inch. This permits the accurate
determination of the energies and
angles of emission of the protons. An
interesting feature of the experiment is
the use of sound-ranging devices on the
h In this

this A
to elucidate them further. Another pion
beam is being designed by Mr J. A.
Newth, of Imperial College, London, and
Dr R. J. Ellison, of Manchester Univer-
sity. The later experiments will involve
Cambridge and Universi-
ties, University College, London,
RHEL, AERE, and also the Centre
d’Etude Nucleaire de Saclay. There ls
little doubt that Nimrod is already be:
ing treated as a national, if not an
international, asset!

Not that research directly connected
with the accelerator is by any means
the only kind of research which the

spark
new technique microphones:

placed
around the sparking area pick up the

sound 'of the spark as the particle tra-
verses the chamber; from the time-
delay at each the particle’s position can

be accurately fixed by suitable elec-
tronics.

In addition to these expu'haents,
second proton beam is to be used
by Mr A. E. Taylor, of AERE, Dr A.
Ashmore, of Queen Mary College, Lon-
don, and Dr T. G. Waiker, of RHEL,
to study the scattermg of 7-GeV pro-
tons ’by the stationary pro

beam is prod

b one

building of a British synchrotron at the
Rutherford Laboratory has stimulated
there. Many workers are concerned
with subsidiary problems; the design
and improvement of detecting appara-
tus, data processing equipment, engin-
eering, the production of high magnetic
fields using superconductors, the con-
struction of heavy liquid and helium
bubble chambers to supplement the big
British National Bubble Chamber when
it returns from CERN, and the design
of polarised proton targets in which
the protons will all have their “spins”
aligned in one direction. Altogether
some 80-90 physicists are being kept
busy by research on Nimrod.
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y, before he inaugurated
£11m. Nimrod proton
nchrotron.
‘He was welcomed at the
laboratory by Dr. T. G.
Pickavance, its  Dir
lunch Mr. Hogg
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$11m NUCL
WILL PAVE

WHEN Mr. Qu‘inun Hogg,
Secretary of State for
Science and Educa
a red button t
.another nuclear establishment.
}mll be added to Eerkshltes
ist.

Today it is the turn of NIRNS, the
National Insti for R h i

n
Nuclear Science, at Chilton, where
Mr. Hogg will oﬁma{am the
Rutherfm'd High Energy Laboratory,
which_covers 75 acres next to, the
Al Harwell. i
Minister will_set in
Nimrod, an £11 million piec

equlpment thc size of Piccadily
x‘;\’l:idwhwh has taken six years

Nimrod is the heart of NIRNS
and, on ‘Wednesday, n:wspapermen
were fwen a preview of the Ru
ford aborntory including a vi:
side Nimrod. e

. It is a gigantic 7.000-ton ring of

200t in

vath 60ft of earth around the side,
and 8t of reinforced concrete and
10ft of earth on top. Without
thas shield, g:oyle fcr several
miles would ger
from radiation. .g
_Nimred, which has been running
since last August, is used to

P o

accelerate ;u'otons to very near the |
pﬂmcks

ﬁlﬂ

nxﬁh the speed of light and

round in a vacuum

t.

protons leave the machine

million
volts, and menhm “shoot ” them
at other prowlmo see what happens

of watch-
re the pro-
tons from Nxmrod into a “heavy”
liquid in a tank, They leave a path
of bubbles which can be photo-
graphed and studied in detail.

'l\e:denha“tehboniﬂydo
what

rnalists on

Labcratory, explained the reason for
iture,

“The fundamental point is that

science is an essential part of our

e branches of scien
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R. QUINTIN HOGG inaugurated NIMROD yesterday

(Friday) by pressing a button linking a luncheon
mbly with the Rutherford Laboratory. The occasion
also the formal opening of the laboratory at Chilton,
ining A.E.R.E., Harwell. A distinguished gathering of

-250 people included international scientists and representa- *
tives of all sections of public life.
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Before the inaugural luncheon,
Mr. Hogg chatted with five trade
unionists, Mr. W. Boyd, Mr. A. H.
Spurway, Mr. J. P. Bishop, Mr.
W. M. Bray and Mr. J. Short.

Hogg said: “In any genera-
i fore the present we should
have been considéred -mad to_spend
£11,000,000 of the taxpayers’ money
on a machine the only purpose of
which is to accelerate approxis
mately to the speed of light
stream of _almost inconceivabl
“small particles, with the object of
creating other particles even
smaller.

“We are mgaged today on what
is essentially an act of faith. It
i much an act of faith as Ely

, and in the end faith of

ind nsnﬂ:uem sort that moves

mmp country can

Jonger emulate the wwer ﬁ
imperial Rome, as we have

until recently, v:"eal can at least aspu'e

& intellectual eminence Pf an

:?&am in the modern world. 4

"Ma'y NIMROD be a magn

- to attract to this country brains an

‘talent and imagination that would

e dustre on those who use its

and not least on the poor

B‘uil’i.L at cost
f £11 million

HE Rutherford High
Energy Laboratory at
on a 75-acre site adjoining the

f; Atomic Energy Research

* Establishment in the neigh-
* bouring parish of Harwell, on

Wednesday received its lrst
visit by the Press.

The laberatory is the first to be
sponsored by the National Institute
for Research in ear Science,
which was set up in 1957 by the
Govi tg;n'ovidg for common
use by
facilities which are beyond the scope
of individual universities and

institutions carrying out research in

nuclear field.

The laboratory grew out of the
tor division and part of the
engineering division of the Harwell
establishment, some 300 of the latter
staff being transferred in Ig&?
present payroll is 945, and the
search programme is currently cost-

ersities and others,

.

ing £6 million a year, of which £14
million goes on salaries.

“The work of the laboratory is -
mainly research in high energy
physics—the study of the properties
and structure of the elementary par-
ticles of which the whole universe
is made. :

The main programme of ' the
laboratory is based on two particle
accelerators—the 7 GeV (seven
thousand million electron volts)
proton synchri NIMROD, and
a much smaller proton linear acceler-
ator. The latter is in daily use by
university research teams as well as
staff of the Rutherford Laboratory.

IMROD, which produces its first
ergy particles in August last
‘and was officially inaugurated
y (Friday) by Mr. Quintin
Secretary of State for Educa-
tion and Science, now joins the
really big machines capable of sup-
porting “front line” research in
high energy physxcs It represents
Britain’s entry into a very com-
petitive field. There are 12 others
now operating in this class—six in
the United States, three in Russia,
and three elsewhere in Western
Europe.

The machine, built at a cost of
just under £11 million, is named
after the mighty hunter NIMROD
described in Genesis as “a
one in the earth.” It is con-
in an underground circular
ng whose diameter is as big
illy Circus, and which is
shielded by concrete and
NIMROD’s main physical
feature is a large ring-shaped
electro-magnet, 155 ft. in diameter,
which weighs 7,000 tons. Protons
are accelerated to a very high
velocity whilst constrained to a
circular path by means of a mag-
netic field.
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CCTV systems monit?‘
Nimrod operations

C.LOSED circuit television is extensively used for the

setting up and operation of Nimrod, the 7 GeV proton
synchroton at the Rutherford Laboratory, of the National
Institute for Research in Nuclear Science, at Harwell,
which was officially opened by Mr Quintin Hogg last

week.

systems, the largest of which
is a 405-line general surveillance
and security network by Rank
Telecommunications. This has 13
cameras, eight on fixed mounts
and five with zoom lenses and
remote control of pan and tilt.
The system is expansible to 30
channels, and is one of the lar-
gest of its kind in the UK.

A Pye mark IV 625-line sys-
tem is used for experimental
beam fo€using. Originally used
at_the®proton injector only, it

‘is now being extended to the
in control room.
‘he injector system is particu-

There are three: main CCT\‘

arly dependent upon CCTV, due
the very high energies in
lved giving rise to radiation
hazards (e.g. observation of the
beam striking targets).

A 625-line AIDS system is
used for observing grids and
scintillators in the main control
room.

For setting of the beam as it
travels round the synchrotron
fine wire grids, coated with a
fluorescent material, are swung
into the path of the beam.

Scintillation occurs wherg the
beam strikes, and the ca
are used to observe this
the main control room.
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It seems to me

BIGGER THINGS could well follow the
tacit agreement of the United States
and the Soviet Union that the produc-
tion. of fissile material should be
sharply reduced. In the United States,
where fairly complete information on
the subject is available, it is plain that
within a few years the annual output
of fissile uranium will be only half
of what it was two years ago. There
will also be a reduction of plutonium
production, though its extent is more
difficult to estimate. In the Soviet
Union, no doubt, reductions of compar-
able extent are to be expected, though
just what these are there is nobody
to say. But as a crude generalisation
it would seem reasonable to suppose
that the two largest nuclear powers
will, in future, only produce half as
much nuclear explosive as they used
to do.

But is it not then reasonable to ask
whether the trend towards unilateral
disarmament might not go much
further still?> Why shouldn’t the nuclear
powers—Britain included—now go the
whole hog, and abandon the produc-
tion of nuclear explosives altogether?
Supplies of these materials must be
adequate to meet all foreseeable needs
With the equivalent of more than 25
tons of TNT for every inhabitant of

the earth, the continued manufacture.

of fissile material must seem extrava-
gantly wasteful, even to the most
hardened exponents of deterrence.
An end to production would have
enormous advantages. As things are,
there is nothing to prevent one country
or another increasing the scale of its
production again, without quite know-
ing what it is doing, if the political
climate should deteriorate. But a halt

to production would also be compatible

with some kind of inspection or veri-
fication. The major nuclear powers
could declare which plants had been
used for making nuclear explosives,
and could hand over the keys to the
other side. Clandestine plants might
still exist, or might still be built, but
the risk of evasion would be small.
For the plain truth is that both founder
members of the nuclear club now re-
cognise they have too much fissile
material. It is in everybody’s interest
to see that they n.w recognise that the
best way of dealing with a glut is to
avoid adding to it in any way.
§ * B *

IT HAS BEEN a cheerful week at the
Rutherford Laboratory. Nimrod seems
to have been working splendidly. All
the worry about the electricity bills
has been banished, at least until the

winter (as defined by the Central Elec-
tricity Generating Board) returns. Mr

1964

by Geminus

Quintin Hogg was successfully pro-
tected from the showers which spat-
tered his visit by a handsome green-
and-white-striped awning between his
car and the laboratory’s restaurant—
a structure which has more in common
with an antique bird cage than its
designers can have intended. So it may
seem indecently quizzical to ask what
should come after Nimrod and its sister
Nina, on which construction has al-
ready begun in Cheshire.

The first essential is that full use
should be made of the equipment
which exists. Having spent more than
£11 million on Nimrod, it would be
folly for the government to cramp the
Rutherford Laboratory by needless
cheeseparing. Using Nimrod is more
important than finishing Nina on time,
but, of course, there is no reason why
both things should not be done.

And that, it seems to me, should be
the end of Britain's independent contri-
bution to the machinery of high-energy
physics. As with the nuclear strategy,
so with high-energy machines, inter-
dependence should become the order
of the day. CERN is a proof that it can
work, at least so far as science is con-

_cerned. But it would now be helpful

if the government in the person of Mr
Hogg would publicly declare Nimrod
and Nina to be the last in the line
of accelerating machines begun by that
with which Cockcroft graced the
Cavendish in the early 1930s. In future,
it should be said, Britain will build
big accelerating machines only in
collaboration with other countries. -

But what should follow on the 25-
GeV machine at CERN? At Geneva they
seem to be agreed that an energy of
300 GeV is the next to aim for. At
this stage there is little hope of a wider
basis for collaboration than Western
Europe, which suggests it would be
reasonable to create Dr Weisskopf’s
dream in something like a decade from
now. But before the money is commit-
ted, care should be taken to see that the
group at Berkeley which wishes to
build a 120-GeV machine is given the
chance to do so, and there should also
* some assurance of restraint by
those at Brookhaven who would leap
straight to a 1000-GeV machine. Until
there can be a United Nations mach-
ine, agreement on seemly leapfrog-
ging is the only way of making sure
that, in high-energy physics, competi-
tion is not as embittered as it is in the
Olympic Games.

# L I

MY BELIEF THAT Battersea power
station should now be evacuated will,
I am sure, be shared by the
moguls of television, not to mention
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Nimrod joins the hunt

by C. C.

C. C. Butler is Professor of Physics at Imperial College, London
University

DuriNe THE LAST few years striking progress has been
made in our understanding of the nuclear particles of which
the world is made up. While thirty years ago we only knew
about electrons, protons, and neutrons, some eighty different
types have now been recognized in experiments, using large
accelerating machines

Of Whlch Nimrod iS the " T

latest example in this

BUTLER

potential difference of one volt. During the last few years
energies of up to 30,000 million volts have been available
at Brookhaven in the U.S.A. and at Cern. But in this country
until recently we have had no machine capable of producing
K-mesons, which needs at least 3,000 million electron volts,
so many of our experimental physicists have had to go to
Cern, or may have chosen to emigrate to the United States.
Fortunately, this situation is now changing since the new
and powerful accelera-
tor called Nimrod be-
came operational at

country. Most of these
new developments have
taken place in the last
two years. Basically,
many of the new par-
ticles are produced
when two protons, the
nuclei of hydrogen
atoms, are made to
collide violently. We
call them particles but
they are ephemeral en-
tities with life-spans
that may be as long as
a millionth of a second,
but which are often
much shorter. After
these extraordinary
short lives they break
up into lighter par-
ticles which may, in
turn, break up again
or, as we say, decay.
Although short-lived,
they have speeds ap-
proaching the velocity
of light, so some of
these particles can
travel long distances
before they decay. In fact, streams, or beams of them, can
be produced and shot into tanks of liquid hydrogen, and
by doing this it is possible to study what happens when colli-
sions take place. Usually the beams consist of particles called
pi-mesons which have 270 times the mass of an electron, or
the more exotic K-mesons with about 1,000 electron masses.
K-meson beams have been particularly valuable recently in
the production of further new particles.

Many scientists have expressed alarm at these discoveries;
it was disconcerting to find that the collisions of apparently
simple particles should produce such complicated results.
Fortunately, however, a pattern is beginning to emerge
which enables the physicist to recognize relationships and
symmetries among many of these particles. Already the new
theory has made one striking prediction which was sub-
sequently found to be correct: the observation of the
negatively charged Omega particle which is produced by
high-energy K-mesons. ;

Most of the recent developments in particle physics have
taken place in the U.S.A,, and in Geneva at the European
laboratory called Cern. Large, powerful machines are needed
to accelerate protons almost up to the velocity of light
before they are allowed to collide violently with other essen-
tially stationary protons. The nuclear physicist measures the
energies of his particles in units of electron volts; that is,
the energy acquired by a particle when passing through a

§

The proton accelerator, Nimrod, at the new Rutherford High Energy Laboratory
in Berkshire

Harwell.

The history of Nim-
rod is as follows. In
1957 a national pro-
gramme was approved
for the construction of
a large accelerator in
a new laboratory, now
known as the Ruther-
ford Laboratory, adja-
cent to the Atomic
Energy Establishment

at Harwell. This new
laboratory is a joint
venture between the
Atomic Energy Author-
ity and the universities.
Nimrod worked for the
first time on August 6
last year. Now physi-
cists from the univer-
sities are the main
users of Nimrod,

Basically, the mach-
ine consists of a large
ring - shaped electro-
magnet 155 feet in
diameter, housed in an
underground building
of reinforced concrete. In a preliminary accelerator protons
are accelerated to energies of 15 million electron volts and
are then allowed to enter the annular gap between the poles
of the big electro-magnet. This gap is enclosed by a vacuum
vessel and, under the influence of the magnetic field, the
injected protons revolve in circular orbits within the vacuum.
Each time they go round the machine a radio-frequency
accelerating device increases their velocity. During this
acceleration process the magnetic field strength and the
frequency of the electric accelerating field both have to be
increased in order to confine the protons to the ring of the
magnet. Eventually when the magnetic field reaches its
maximum value they reach full energy.

By the end of August last year protons were being
accelerated to the maximum value of 8,000 million electron
volts. The protons reach this energy in groups or bursts
thirty times every minute. At first the number of protons
in each burst was small, but, after a relatively short period
of tuning up a good intensity of 500,000 million per burst
has been achieved during long periods of operation, and
it is certain that the expected intensities of 1,000,000 million
per burst will be achieved. I have the personal impression
that Nimrod is well-engineered, and consequently the long-
term prospects for development are bright. The energy of
Nimrod is less than that of the machine at Cern, which .
usually operates at about 20,000 million volts, but
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Japanese physicists—Y. Ohnuki, lknda, md
Ogawa—and passed next to Professor

Salam and J. C. w«cmbemmca%?
of Science, London.‘ There enterd ext on
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Last word on
Nimrod
A LTHOUGH the offici
A is that Nimrod
the mighty hunter before t!
might have thou from
of popular publicity atte
recent meeting with Mr Quin
that he was christened to
namesake’s foundation of the Kingdom
of Babel. And the occasion produced
(in one newspaper) the patriotic claim
that Nimrod is “the largest national
machine outside America and Russia,
and fifth in the world league table”.
Nationalism, these: days, gets in
everywhere. Breathes there a man
with soul so dead who never to him-
self has said, this is simply deplorable.
My own, my native land sun! f

welter
his,

»

to fifth
place in 'ne World League Table of
Proton Syichrotrons? What chance do
we stand of regaining the Ashes if
true-born gJritishers sit back content
with a 7-GeV atom-smasher only 155
feet in dizemeter when the Americans
already have one giving 30-GeV, the
Russians are supposed to be building
a 70-GeV model, and CERN at Geneva
are studying the possibility of a 300-
GeV job, 14 miles across?

Of course, the first thing we must do

as a nation is to exorcise that sub-
conscious feeling that Nimrod is some-
how basically funny, in common with
all things that proceed in continuous
ircles, such as mice on tread-wheels,
Fabre’s revolving caterpillars, people
n the Inner Circle, or “The Music
Goes Round and Around”. We must
rid our minds of the nagging refrain
that you push the injector valve down,
the protons go round and around, yoo-
hoo-hoo-hoo, and they come out in the
experimental chamber here.

Atom-smashers have now taken
their place as national virility-symbols
alongside shrunken heads, Sabine
women and independent nuclear de-
terrents. Any day now, de Gaulle,
Nasser and Mao-Tse-Tung will be pro-
claiming that they can no longer go
naked into the negotiating chamber
without even a Nimrod to their names.
The competition will daily be getting

fiercer.

With the old country already wallow-

‘ing in fifth place, there is only one

sure way we can leap to the top of
the table. We must beat the Ameri-
cans and Russians to the draw and
build the ultimate monster of which
they are now only dreaming—the
1000-GeV machine of about seven miles
in diameter. Heaven knows where
we'll put it or what on earth we'll do
in the middle of it when we've got it,
but at least we’ll be able to hold up
our heads on foreign coach tours when
the conversation gets round to the
World League of Proton Synchrotrons
and how’s everybody getting along
with their neutrino research?




