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NOTES ON THE HIGH ENERGY ACCELERATOR PROGRAMVE

The Symposium

The Symposiun showed that physicists were interested in two of the
various possible accclerators for the next stage of a high encrgy accelerator
programme, namely an A,G, proton synchrotron for about 12 GeV and some form
of high intensity proton accclerator for 2-3 GeV. The following views
appcared to be very widely held:

flie The high intensity machine should be dcsigned for ncarer 3 than 2
GeV, and 2,5 GeV should be considercd as the lowest encrgy et which to aim:

2. \hatever machine were built, there should be a long-term programme
involving scrious study of new types of accelecrateors, cspccially the F.F.A.G.
system,

However, therc was a divergence of vicws as to which of the two machines
should be adopted for the immediate futurc. Morcover, the situwation was
complicated by the considerablc uncertainty involved in the high intvcnsity
cyclotron=typc machincs. 4 12 GoV proton synchrotron was the only machine
offcring reasonablc assurancc of success in the ncar future.

Menpower and time scales

1 12 GeV L,G, probon synchrotron

If this projcct siere to be adoptcd, there would be a premium on specd,
It is thercforc assumed that the design would cxploit the work alrcady done
in Genevae to the maxiimum cxtent, and on this assumption the minimum manpower
rcquired would be the following:

8,0, &to, B 0w etc, Asst. (Sci.
(scicntific & cnpginecring) (Tcchnical) (Assistant
2 29 12
Present strength
(Including attached staff) 19 17 9
et new requirenents 5 12 5
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On the same assm.zp'l‘.ion, it would be possiblc to order megnet blocks at
the end of 1955, and to begin detailed design of building &% fhe sac bime.
Adopting sinilar tinc schedulcs to thosc cnvisaged by C.B,R.N,, the mechine
could be completed by early 1960.

2. 2-3 G¢V high intensity rachinc

L programme of theorctical and experinental study could be rormulated
at once, and would rcquire the following minirmum manpower:

Sk 0, B.0. Last, (Sei.)

12 12 3
18ditional ¢ffort would be required in the shape of strong camputing
facilitics and workshop and drawing office scrvices on a moderate scalc.

In the stage of detailed dcsign and construction, the minizum manpower is
more difficuld to cstimate, but the following figurcs are given as & guess:

S.0. E.0. Lsst. (Sci.)
Cyclotron type 12 14 7
Synchrotron
type 18 21 e
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In this sfage, much sironger cngincering services would be required.

The time scale is impossible to predict, but if the design studies were
successfully completed in 2 yoars then a rmachine could probably be completed
by the end of 1960.

Types of hiph cnergy machines

Three types are considercd to be pronising:

1. & cyclotron using spiral-ridge focussing, similar to that proposed by
anderson,

2, L new adaptation of the cyclotron recently proposcd by Ridley at A.BE.R.E.
This appears to lave several important advantages over the spiral-ridge
machinc; it would usc constant frequency and azimuthally uniform magnet
polcs,

3, 4 reverse-ficld ("ark I') synchrotron-type machine of the Kerst-Symon
type,for 3 GeV.

411 involve scrious @ifficulties, but it is fel:
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the machines could probably be put inbto practical £
design studics.

Rolc of the proton lincar accclerator

This would be requircd as a 50 McV injector if the 12 GeV machine were
built. Nonc of the high intensity iechines would nced it. However, the
vicw has been cxpresscd that the P.L.4, could be justified independently on
the following grounds:

1. Tk
scale remain

=)

e study of heavy particle lincar accelerators, on a practical
s an inportant ficld appropriate to the A.E.R.E, prograiic,

24 The 50 MeV proton beam, with small energy spread and good
collimation, would be of considerable valuc as a nuclear tool,

Possibility of o two machinc prograrmc

Since opinions are divided as to which of %o projects to adopt for the
irmediatc futurc, but arc apgreed that ecach is attractive, it is important to
consider both the practicability and the desirability of conducting both’
projects., It is belicved that the ncecssary scientific staff, at honours
graduate level, could be reoruited and that university collaboration would be
an cffcctive help in this, Recruvitment into the Dxperinontal Officer class
has been more difficult atb Harwell, and an cstimated net incroase of 24 in
this category would be required for the irmedinte double Prograinic,
University collaboration could be an effcchive help here; we arce of the
opinion that adequate members of pass—degree araduatcs, with sufficicnt
ractical aptitude to make good Experimental Officer material, could be made
availablec,

L11 the manpower figures given arce for scicentific staff dircctly engaged
on the project. ~he conscquentinl problems in manpower and facilitics S
engincering, buildings and adninistrative services) arc internal oncs for the
4.B.L, and will be wrgently cxomined,

Soch machine would eventually support about 50 resecarch warkers, and the
U.K, sharc of the C.8.R,N. facilitics micht support a further 15-~20, It is
necessary to consider whother the country requires hiczh energy research
facilities on this sealc, and also the likely attitude of $he Treasury to
expenditure on two machines at approximatcely the same time.
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Role of the Universitics

‘The question of the relations between the U v..D.A. and the universitics
is undecr discussion & sc’..hurc. It scems clear t 211 futurc high encrgy
acecelerators should be operated on behalf of some joint body representing the

intcrests of the u.‘LluhOI‘lhy and the Universities, no mattcr where cach particular
riachine might be situated. Soni¢ of the menpower rbql.lll"t.(l for accelorater
studies night properly be supplicd by the universitics; this would hclp to
dcvelop the lar ge—scalc collaboration which would ulua_nu ly be csscntial for
the full usc of the accelerators for rescarch, and, as has already becn stated,
would also cosc the 'rr.npowz;r situation durin. the design study and
constructional stag
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