








vogg? be uesde To keep the mesn power consumpticn down the duty cycle would be
reduced by dropping to 50 ~ instead of 200~ . :

Experimental work at 7.5 GeV osn now be carried cut while preparations for stage’
three are made. : :
Stege 11X

Mstm_mwopwcismwummtchimulnﬁo
accelerating rafoandhenooﬂuﬁ.ndcnery- This could be done progressively
with a final target of 15 GeV for which 5000 M.W. would be needed. Assuming that
klystron reliability had improved conasiderably it would be possible to envisage
using as many as 250 20 M.VW. Klystrona for the full emergy. The mashine ocould be
operated at energies intermediate to 7.5 and 15 GeV by either switching off klystrons
or turning dom the power from each. Failure of a kigstron would not put the machine
off the air but merely reduce the emergy until the total power was restared by
turning up the power to the remaining valves. The machine would be so designed that
servieing of a klystron could be done while the machine was in operation. j
Time Scale

Stage I could be started right away fot it is designed around existing
components, the 6 M.W., sealed-off klystron and a 12.5 M.W. mﬁl&tﬂ'uﬂmahrgo
hydrogen thyratron. A comstruction time of 23-3 years would be reguired. Simultan-
eously a 20 M.V, mldﬂnrdm‘ﬁoswdmmmhmlopdhh
ready for production in guantity before the end of this period.

Stage II will _uqui.re a similar period for completion, the effort having beem
stepped-up to deal with the increased size of the project.

Shpm'mlﬁhhhwm.paidofﬂmm‘wﬂn
urgenqof:l.ncreadmthoenugi.

The production of a 1.5 GeV electron beam in 3 yeers time would be a very
useful addition to high energy mechines in Britain and is a worthwhile terget in
itself. With the increase to 7.5 GeV the machine would be a serious competitor to
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the 6 GeV electron synchrotron under design in Amerioca and a further 2-3 years is
not an unreasonable target f;u' this extension. Both target dates involve the
organiningqrandnstrmeffmtoptodmtbommumnhrge,uulenduth
the bulk of the design work already existing this should be possible.
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It is difficult to estimate the cost of this eccelerator ndng.theco.tlof

smaller accelerators as a basis. Usually these have been made for special require-
ments end the total cost has included a lot of ancilliary equipment. However some
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Pgjoes are availsdle for the component perts of the 45 MoV 100 mA accelevator
constructed at Harwell. Based om these it would seem ressonable to cost a 20° mum of .
Mnmmmuamm,Mmmmwij;
at £20,000. mmw.smv.u.mzwmwmmu;:.
klystron should not exceed £10,000, making a total of £30,000 for e 30 MeV section.

Bwhuﬂtsu&uﬁnﬁhmwaﬁmmﬂmw
it should be possible to memufecture 50 for less then £1,000,000, The building snd
shielding for the 1.5 GeV 1000' long acoelerator would cost sbout £200,000, o |

In stage II the acceleratar costs  /MeV ehould drop due to improvements in
wodwummquunm:ncmll.l.”mmm, mites #_‘
4n additionsl £2,750,000 should cover the increase to 7.5 GeV with a furthér £750,000
for the building.

Stage III requires the installation of a further 180 R.F. umits at a cost of
£1,200,000.

The total cost to 15 GeV would therefore be sbout £5,000,000 to 7.5 GeV
£14,800,000 end to 1.5 GeV £1,200,000.

Sumsing-up
The following are the mein points in the philosophy behind the proposal.

1. At present we are not far dehind in the electrom linear accelerator field. If we
start & project now we should be able to keep up with Stanford, Two yeers delay
may meke this impossible.

20 nm.mm«mwmmu,muw

. slready menufactured and tested. This rules out e change from 10 cms. wavelength.

3s Alwponrbl@gﬁnuomumtohopthen.r..ngﬂrmuhn
minimum during the eaxly stages of the project.

4 A meximm of 50-60 klystrons should be used until good reliability is cbtained.
This entails the development of a sesled-off version of the present 20 M.W.
Klystron a project which could be undertaken by industry and coupleted in 2-3 yomm

5. The cost of the project cen only be brought dowm to a reascneble figure by :

simplifying emd stream-lining the present designs. Becamse of the size of the

project an entirely new approach to the method of menufacture of the accelerating

structure should be mads.
6. By oonsidering the project in three stages a greater flexibility in design is
m«amwwmnum-g&mmrmm
stage I can be inoarparated in the later stages. ;
7. The time scals cowpares favoursbly with other high energy mechinos and has the
advantage that cperation at intermediate energies is possible at earlier dates.



es in both the proton znd elect’on mWACHINES.




