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Thre follOWing were present ;-

Mr.J.B.agame (T.R.E.) Mr.M.J.Moore (Liverpool)

Mr. M.F,Eoston (Ceambriage) Dr.T.G.Pickuvance (Liverpool)

Mr.J .Cassels u&morlag9§ pr.J.Rotitlat (Liverpool) (Chairman)
Dr.R. cockburn~(hurwell Dr.H.W.B.Skinner (Barwell)
Dr.R.Dawton sﬂaz'w«:»ll) : Mr.M.Snowden (R R.D.E.

vr.J.R.Holt Liverpool) : Mr. E.C.Whitby (T.R.E.
Mr.K.Kandaiah (Cumbricge) Mr.R.S.Wwilson (Birmingham).

Freouency Moaulation.

The Panel had before them a letter from Professor Cockeroft in which
he suggests that the cifficulties due to the relativistic correcticn
ﬂhoul“ be overcome by applying freguency moaulation rather than by using
very high R.F.power. In the ensuing discussion it was pointed out thet
freouency moculation would indeed consiaerably rcduce the R.F.power
renuirencnts (by a factor of about 3) but at the same tirc the intensity
of the beum woulu be reduccd by ¢ factor of about 80,. . It was fElt that
some other mathoe of preserving the resonance (cms using 2 radially
increecsing mugnetic field ana electric focussing) might prove to be more
sPPicicnt, and that it would be worth while obtuining more informaution
about experiments aone in other laboratoriceg on such methods,. but, in the
meuntireg, frecuency modulation should be pursusd @s this mcthoa docs not
prescnt any funuamental diflficultics. 1t was agreed to uwecept Professor
Cockeroft's suggestion of & two stuge prograrme ;-

1. Maximum currcnt of Qeutcrons at an cnergy which can be achieved with
a reasonable R.F.power without frenucney moculation.

2. Maximum cnargy of protons with frequency mouulution.

About 300 kW R.F.power feu into the dees was acceptoa us a reusonable
figure” o be ainea it for the 4" cyclotron. With this amount of power
it shoule bs possible to obtuin 2 deuteron boam of 50 MeV without
fracueney mowulution, ana . proton bewn slightly more than 30 MeV with
frooueney nowulition. Mrgors. ascume, Kandiah sna Pickavance were asked
Sto.propire more ydetediled culeulstione of the cnergics to. be expceeteca with
wnd without fresuency moaul:tion at thit powsr level. Mr.S8nowden was
cekd to look 1nto the maotter of methous of proaucing -freousfhey mouulation.
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The Punel discussea ths specificution for tlhe Harwell ‘magnet drawn
up ty Professor Cockcroft. The pole gup (distunoe between lids of tank)
suggLst=i by Profecssor Cockeroft is wuch smaller thun that ussumed in the
P .ael's gpecificution (10" us comparsd with 18"). It wue generally felt
that o« larger pol. gup woulu be vuluable for scveruzl roesonc and that its
main disuwdvantuge, numely, ths larger cost of the magnat, would be more
th.n conpenscbea by the rcduccd R.F.power requirsrents. The effect of
the fringing fiela st such ucep gup vus thought to be not very formiuable;
it wue stuteu thet with cn 18" gap in « 84" cyclotron the maximun dimmeter
of the ion path coulu be 70"-72". The discripuncy between the two
spz=eificutionsg in the weight of stecl was probobly aue to the fact that
Professor Cockeroft assurici in his uklcux ticns : higher cuulity steel
and cosrialleropol dumeter, It wus finally ugreed that the originud
sp-eifiention for the mugnst, proposiu by the Punel, shoulu be muintalned.

It e reportou that en sstimate hus been roceived fror Messrs.
@olville Ltu. for ‘th. builuding of, thc magncts («xcluiing th. coils), The
cost: of the 34" rugnet would bw;{?“ 000 wna of the 65" raugn-ts 4&0 Q00 each.
Thoess magn: would be rul of 3" slabs of steel of a low curbon contunt
(obout 0.06/) unu the wstirate ineludea nuchining, :sswvbly, .nu inspcetion
ot e arh:, sl e 11v Yy to thé sites. The 4" nagnet could be delivered
iz chbout £ix ronthe wml th. rer: :ining magnets in the following "eix ronths.
iova'""bfrg of the Prnel folt thut the cost wies prather cxeassgive ana somo
douhts wore cxpraoseu g€ to the neccssity for wsing ste:l of viry low
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carbon content sna of nuachining the indiviwual slebs. It was agreed
ok Mr.Moore to encsuire Crom Megsrs. Colville about the cost 9Ff &
magast of dower unlity stecl (0.8 curbon agtitent). .

1t was reporteu that Muessrs. C.Pursons, Howeaetle, woulu uncertake
Lo buile the whole mugnot, incluuing the winacing. 1t wag felt that it
muy be more. «uviguble to zntrust one firm with the tagk of building tho
complete maghet rather than to acal with sevoeral firmme. It wis agreed
to postpone u dweision on that matter until & rough estimate of the cost
and Colivery aute ie obtuincd from Messre., Parsons. In the roantime,
sn spproach ghoula aleo be made to Messrs, 1.¢,1.Metels, Biltons and
Motropolitun-Viek.rs about winaing th: colls.

AfPter » further discussion on the suggestion to builc the cyelotron
vertically, it wae agresa not to adopt this schems sinee ik:does not present
grent enough adventages over the claescienl method 1o marit»the‘gxtra
developrent work which this modiriestion would neecessitute.

With rogard to the methou of bringing out the beim, it wus painted
out that in the Urbuna method the inerease of the cepacity of one of the
dees is ouite emall and that therefore 1t woulw not cause «n apprecinble
inercise of the R.F.power. It wug agresd to «uwopt in principlc the
Urban. mathod »f bringing out the bear: with some rodifications in the
dezign of the t.nk and’ accs.

R.F.Syster.

1t wus pointed.out thut the Berkeley type valves woulu stand only
200 kKW -nouc dissipation and not 500 kW as roporteu ot the previous
rzeting. Thiz sous not, however, ercete uny new difficultics in view
5f the reviscd power requirdnunts; two Berkeley valves in puzh-pull
shouly comfortebly supply the 300 kW roquircu now, It wes reportea that
none of the firms uppronchsd ‘5o fur beve sgresw to build the Berkeley
volves and that only Metro-Vicks resain to be wpprouched, It was agraed
to cxplors this last poseibility unu if w ncgutive reply is reecived TJRWGE.
gbaula ke sskeu to undertuk: the builauing of the wvalves,

The recuction in the power damana opensd the possibility of employ-
ing cormercinlly prouucca vulves, 1t was reported that.the G.L. in
arcrics ure now builuing « Powcr-amplifier R.F.Syster, using stenuard
R.C.A.Velvee ono giving an output of 350 kW'in a frequency range 7-17 Mes,
In thic country Mcesrs., Stapdaruy Telephonsz wna Cables Ltd. are usveloping
sculéu off valves which will stund 250 kW .node alssipation; this fimm
‘wonla unucrtak: the builsing of the whole R.F.systen. 1t was felt that
it woulu not bo adaviswbl: to place such « big ordcr abroad at the present
morisnt. 1t waz agresd that ths offer maus by Stanuard Telephone and XY
C:bles shoulu be furthsr sxplorcd.

With regura to the H,.T.power supply, it was reportea thut B.T.He
are prosucing sots giving 700 kW (20 KV-35 wrpe.); such a set woula be
@rpls £0or the R.F.syster of the 84" cyclotron. 1t wae agre<d thot an
appronch should be maas to that fimm. 3

Tank wnu Fesucr Syster.

The merits of the shiclund puir systen of feeders were again the
gubject of A long siscuseicn. It was foun.: that ths zetual smount of

saving in R.F.p T wi.g net s grest as originsally thought. 1t would

544 :r thet this rmethoa is more aiduptable for movement of the shorting
bi.r -nu thus for changing the freoucncy in vacuur than twin coaxial feeders.

There wes £till some disugreement about the mochaniesl wifficulties
invilvued in this syster una it wes ugreed to usk Megsrs. Boston and Moore
tu leok inty thoce problers ana prepare & recorrendation for the next
mecting. : i

o 1% was sgresd thut the tunk onu fecder systum ic 4 rajor plece of
veuipment ena that thersfore some odutsiuce fim should be uppreached about
“builcing it. Meserse Vickers, Lurrow, werc suggested as an eppropriate
fim for the supply of the tunk,

With regira to Professor Cuckeroft's suggestion to builg stundgig
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ure finishod & tank nade to our own aesign,anu fitting the magnet,
could be built,

veflector.

1t was reportew that for a dsuteron encrgy of 65 MV und e final
radiue of the ion path of 36" the required acflector voltage woulg
be ubout 200 kW. 1t wus ugreed that a conventionul H.T.set supply-
ing zbout 220 KV woulu be sufficicnt snu that such & set might be
purchasc. from Matro-Vicks.

Control Systern.

It was stuted thut thoe control systeme ermployce on the present
cyclotronsin this country arc quite up to wate and that therifore
ns gpeeial cevelopment is required in this ficld. It wus agraed to
colleet the circuit uiagrums anu the uesigns of the control systems
of the Cambridge anu Liverpool eyelcotrons.

Target Chunber.

It was stuteu that the cooling methods cmployed on all prosent
designs of target chambers arc insufficient anu linit the bemm
striking the target to about 402 microsmps. It was felt that an
improves rethod of bringing out the bewr: is roguired and that the
problem merite some attention.

Ragiation Shicluing.

The problem of the bast way of shieluing the personnel from
radistion hawsards was again Jdiscussca. 1t wus puinted out that
48 the grounu wt Herwell is muinly chalk it moy be more econamical
ts excuvate 4 sufficicntly luarge hols to house the eyelutron than
to install wuter tanks or srect concrete walls. It was statea
that the volume to be sxeoavate. woula be rutkber large ond that the
level reuched may be too clouse tH water to cneble ome to put in
suitabls founustione for the magnet. Tk #grect thut Dr.Dawton
should enuuire from the Mihistry of Works about the relative costs of
excuvetion enc water tunks. There was also « need te obtain sore
atbu on the absorption praporties for y-rays .una neutrons of the
8011 miterial,

Dite of Next Mecting.

Theé next ne
9:80 gem.. ot Bap

eting will tuke placs on Monuuy,15th april, at
vell,



