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Pres ent g UORLgAlvarez$' Brobe$k~ Br-adner~ Dimmi~k.ll Latimer.ll Lotgren ll 

McMillan~ Norton ll Panofsky.9 Reynolds II Thornton~ 
Van Atiia 

AECg Ball.9 Campbell ll Derry~ Fidlerjl Fle«)kenstein~ OUDonnell ll 

Platt 

HildehrandaMollnoed that ,the .. Hark I· tank had been evacuated to a 
pressure ,of 3·jj: -lo=5-mi:ll4metel"& -bef.ore ··leak hunt ing was started on the 
vessel~ .' A, 'c~··was- ~f'-eund.. -in. ·OM ,of'·-th-e-·w·e14·& '·attaehing the oircular 
head to tile west end of the -v:es-selo It was decided to magna flux the 
other weld to -s-ee··ii· ·ot-her flaws· oouldbe· found· and -several flaws were 
detected in so doingo The $ir·cumfevential·weld on ·both he~ds is now 

'J being X=raye<to The X=ray 'is exps<l3ted to be oomplete in two or three 
dayso . 

Powell said thattbi'!'It-Y" day&, .. havebsen,.all<owed ·between the delivery of 
the last. linerpanal andoompl~ien ,of the· linerinstallationo The 
magnet ·£01" DrittTube,· 8---bas .• be&n:.·t.e$'~~ Tubing had been soldered in 
plaoeoD··tbe··,heads, for ·tne-drif.t, .tli.\bIl-,.,sb<&ll&and it~ppears that the 
soldering problEm can be solvedo August 15 is the s!Cheduled comple
tion date ·f-or--as-s-emb-l",·o-.f·t-ft.e-injel3tor for ueeat Livermoreo 

Two ott-be·-e--ix 'li~,'nit.rog'enba£'l .. ..aw~",iRl&t.allK on the B-1 
test· ,oavity, ··~e..Qe:e.1Qp*,,~":'J.e.aks·.andwha-ve l"~lt ed in diff'i
oult~inholding, .. -8ft-adequ:at,s·-vaoUumo '. There .wasfound to be some 
water remaining in the vesse~ following the last !Cleaning operationo 
The oil will be changed in the diffusion pumps and an attempt made 
to achieve an operating· 'fa@UUDl" . 

Lofgren -&aidtae- -grid·· is ... a"oen-t.Fa-l".part .. ot. ·th-e- injeoto r and this is 
also ·one-·'Of. .. t-be--we&k-e&t,,~-e-~-i,t-is. heatted by' -th e beam and 
becomes a source or8econd8.!'7-el~tron-s'O He said an att«npt is being 
made to achieve focusing ot'tM ·beam by-using a solenoid magnet ill1 
place ot the grido '. Pres-ent·indi.oation-s --are that the magnetic .focusing 
will be satiefacto17 but at the present t~e a magnet of suffi~ient 
strength is not availabl~o A run ha~ been made using a magnet of 
one-half the desired strisngth and the inje~tor has operated reasonably 
well~ 

... .t:, _ ~ ... .,~......:.1iD'9 --- " ._ .. ', ',--,,---"""~ 
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Alvarez said they now ·ha-v-e .. .a, ·test .. vee-sel equipped with mercury valGuum 
pumps to investigateX-rq .lo.ading., It is as yet too early to say 
whether the X=rq ·produ.etion·is ,betterOrWOll"HQ 

Brobeck said ·ac.icoMing-.4;;o.the pr..esent. trend·.Harkn{12 mega~YlGlesll 
i50O-tootl de&lgn ·will ·be··ocmt.i'R?'Med.in"San .. Fr-anolaoGQ The Radiation 
Laboratory ·will ·contimAe·;"to· twnis·b,· tQ.ebas-H inf.ormation Olll the rf 
system -and: .. ·beam· -dynami~t-.. HlOWey,er..~,.~tbJ9·"RadiationLaboratory will stop 
construotion·or; .. ·t.fte.~~"n mod.al .. of-Hark n ·until we oome nearer to 
the time ,tba:t,tbe, .. moeel,.·"tres-t&" .• will,··b&.-nrNd.«io' ·Tb-el"6 will be plent,. of 
time t.o" . ..obtain ·th-es-e,,,mz,d..-eL,,1;a&ts·.·.,a;tte'l' .. ··a,.~ia·ion··h-as been made on 
whether to· 'pro"ed,~t-h·~that,.,dea.j,gn';, -Cont.;LD\1&t·ioo.·oi these Mark II 
.model tests' would·int'fi"fe-re---at·-t,he"ppee-ent· ·time ·with the X-ray loading 
experiments·o· ··By--'the ·fiPs-t~f, .. ~Aug-u&t,the ..aesigmr-@t·o'the· ins ide of the 
cavity ·and.the .. magne\e··should ·,.be~·knoWll1~ ,·Alwa!'tlZ said we are also giving 
up studies on th-e,,'2G-megat&yol@ de&igfll and300=KV'injectiono 

Powell·said·the---pPe&ent-"&i:tu.a4;,.!on··!s- -t.h:a-t 9 -as .far··as the Hark II program 
is ooncemed~'i-t"Nma.'ifiS~:,-th~ .. :as-.tbe--applN)v-ed money-and program 
wh iGh the Commis sion i"e~ent,ly·a.ppNl(I-edll,,-all-owi:ng·l' ,to 1·1 megabucks 
lOomb:1ned efforto Thetie is no money in that budget for optimization of 
20 megacyoles~ 

Derr,r said this bears back on ~ur die~ussion of Hay 6 when this topio 
was discussed with the C0l'ilJnis8ion~ He said he thinks the Oemmission 
is under the impression that these s.tudies were intended to be carried 
on with t he Hark II research. and development studies by the Radiation 
LaboratorY9 but apparentlys accerding to Reynolds~ this is not now 
included in the budget; It was not included in any budget tables or 
any des~riptions in the -analysis and was .. not therefere carried through 
any approvals otth.e Commission -on J:une IJ,\J so there is therefore no 
money for this.; "Likewiseg at a meeting of Lawrenlie and Powell with 
the Commission-a week ago,F.r1day (JWlG 15.9 1951).9 there was!l in falOt g 

no delOision exlOept to ask for, a report en the feasibility of Mark IIIQ 
There is no change in emphasis or changes in any programs whataoevero 

Alvarez said it was not olear what is the optimum energy fer Mark IIQ 

Panotsky asked about .abandoning the model work IOn Mark no He said the 
way the pioture was presented. 'to him .was that the emphasis was shifting 
from Mark II so that it would.be n.elGessary to drop:some of the model 
programQ Derry said the Commission 40es not understand that there is 
any IGhange in program or emphas~s as yet; Alvarez said this shifting 
emphasis is merely Laboratory planning Q Derry said the Commiss ion 
would like tc obtain from the Laboratory a repert on what shift~, in 
emphasis are desirableQ Brob.eckaaid that. 8,t, the momient the Laboratory 
is tapering off .on some .~!. the. Xark II alt ernatives,\J bu.t on~ ',,~ht":lh is 
going ahead is studies_ on the shap~ of the drift tubesQ 
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Brobe" said he undentand.$ the Ccmxnissicrn. wants essent:1ally twc reports 
on Hark III~=one tOovering~.a ma.~h:iil.eto be built at Livermore to test the 
Thomas cyclotron prin~iple 8xld .. the ,6th~r report to be on the pra~ti!Cality 
and etOonomi~8 of this type cf produ~tion ntalClhine to ~ompare with Mark 110 

Thornton said the XC is . the only majcr additional model test for Mark III 
which it will be necessary to get underway in the near future; He said 
the tests that have been made ,sofarwithldee voltages in the region 
of ls00011000volts .and have show that tli@ spaik~ developed in the 
presenoe of the magnetic field are partioUlarly destruotive because of 
ccllimation of the arc dis~hargeo .T~e aspect of these tests whioh is 
disturbing is'that they have been run on a system of relatively small 
stored energy; We.need additional experimental evidemcre to determine 
whether we can get by witlb) clOppelI"s~face!3 or whether it will be neces= 
sary to use" graphite or refractiOX7 metal surfaoes in the region of these 
disooarges; It will therefore be necessary to bu.ild at the XC magnet 
an rf system having a. substantial amount cf; stored energy to put more 
destructive power behind the sparks; There is presently available :in 
the XC building about one megawatt of rf powero' It appears that it 
will be necessarytc approximately double the plOwer availableo Alwarez 
suggested that consideration be given to installing a magnet for use in 
aonjunction with the B=ltest cavity,\! which faoility is already supplied 
with suffiaient rf power. flOit' these tests~ He felt, it might be better 
. to equip 8=1 with a, magnet than to build additional rf power for XCo 
It was the consensus of the gll"oup'tha.t this suggestion should be studie40 
Alvarez propcsed,all al.t~mate suggestion that a magnet be constructed 
fef' use with the 1P2 ca:rlty at Livermcre~ 

Thornton said additional t~sts are oeing planned with the 20=inch 
inje~tor cyclotron tc-gainexperien~e with 3=phase operation,and prob
lems of beam acce¢ance' ina.~phase rt fbld~ . It is also planned to 
continue the electron IIiode~ .. studiu;. It is plamedl to add a deg house 
to one side of thetank .. and:,attemp.tto remeve and focus the beam-=ioeo 9 

to get a well defin~dbe.am at a.srltaPl,e distanc'(!j from the machin(!lo' New 
poles are to be"insta.Jled,on-th~ eleilStron model to previd~ a more 
preciselY'shapedfi81d~. 

Van Atta said it is hoped._to get -some neutron production mea.surements 
at' Chicago with 250,..M~.,deut,e~on~o .. (Present measurements have been 
limited to 190 MeV deuteron:t;l}o .It is presently planned to' conduat 
these measur,ements during~Augu5t; They are"now in-the process of 
tracing out the paths of the 'soatt~red beamo-' By the end of this week 
they should have a,n,idea as to. the-Qptimum scattering angle of the 
beam obtainable and the targ~t thickness to use; If it prowe~ PO$
sible.to scatter out 10=6 of the'lliirculating beam we ~an perform cur 
experimentssatisfactoril7o Attenpt~ will be made first to get a 
satisfactory beam by si@atteriililSo If this method should not wowk they 
will consider using the regulall" beam ejeGtol"o BF'adner saie that on 
the NeviS oyclotron they,did aca.reful job of figuring Wnelc"e to pu.t a 

• 
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sca~terer and found the,r gat along better without a scatterer than with 
9neo 

" ,;Tho~t,onsaid.he. ,has heaJ'fd·· a. '~li"totht!l effect· that ·onemightthink 
ser~~us1y of using . a light Z·talrg.et.:m8.terial~ Van Atta said there havj8 
beenfseveral tests with these materials to determine their relative . 
,ad.v8$..tages for use in prim.a:r/.target~ The present incUGation!! are that 
if Q.i?-e u.ses berylli1UlIl1.as aprimar,rtarget and backs it up with uranium 
in the secondary t,heneutrcm yield would be about SO% of that obtainable 
from apUTe uranium target; " This would' require the use of a foot or 
more of ~anium in toe secondaritarget;. The yield ·from a thorium 
primary .;;, 'uranium secondary aombination WQUldbe' about 90%0 Van Atta 
said, no information is avail~bl~ on the yield from low Z targets as a 
function of beameneJl."'gy" bili .soirieof the work atChi@ago will indicate 
thia benanor because it is plafulea.:.to use both low and high Z materials 
in the yieldexperimente at. Ohica~o 

.( 

Thornton ~aid the question has been raised regarding the classif'i(lation 
poliq oRe said there has-been ·littl~.,.9. if anY:I attempt to hold inf'Oll."lD.S
tion on .light elem.ent-r_eac:ti,6~. 9as has. 'been done with the heavy 
elements; ~he.~ep:robl~beoolOO .qujt eiJilportant illl considerations of' 
optimizing Mark na~.regards beam ;,energj and·illl comparing the economics 
of H.arkll and :Mark llI';_If.the· enell"gy 'CUN.@ isleslS steep for thD 
type of' targetthah ~oX' thi~ t.horium=uraniwn target.,this would be a. 

. very important point' to kii.o'W~ 

McMillan asked. how the lITleutron yield waS fQX' :intermediate element is 0 

..... 'VariA:tt8., said th~ yield 'is :r:.EUat~:iely llOw flOX" inteX'1Ilt)diate elementso 
..... The yield i~ higJ1l for t.h~f'.jery:~igJJl~·elem.entso. ltis a matter of 

competition between.strippilllJg,and.other typel!! of" evelllt that C8Jll 

. dis:sipate deuteren energy~. With-light Z targets lOne is much more 
depen<ient upon multiplil!2ationiri the se(Oondarytarget; . Van Atta said. 

.. tha~ if one settles,'foX" 250~ew9'abeX'ylli\1II1 taI'get may have the edge' 
when oonsideration' is giv~m. to. all. of' the problelllW involved.o When lOne 
goes to high elllergies Whe~e.the .. taX"get power dis tir'ibution goes to 
greater deptbiS thelllhigh, Z. materialB will be advantageou\5 ~ . Platt 
asked if' there were really .a rise iilneutron yield at low Z or if the 
yield with beryllium. is._dUe_·to .. tlie .:preseJM3® of an availa.ble neutron 
inberylliwn;Van,Attasaidt1llet~ is a rise in yield with ~u.@h 
elements as lithium and beryllium~ It was found that lithium~ beril
lium.9 and LiD all had abOut the Same neutron production and if' us ad, 
with enough secondaJrY tal\get all have Ii rather high yield; 

Ball said. that he re@eiwed' information lal/llt we. from Dalzell,9 -oj:' the 
Reactor Developmt3!nt Division inWashington.9 t9- the effeot that t1nlll; 
Sylvania EleilStr~ Products' Ciompany-has- beren turning out test spe(i$imellls 
of sintered uranium slugs already canned in either zirconimn 0:,' 
aluminumo Th@ sintered slugs areas dense as the. present slt.;gs amd 
when subjected to thermal ~yCling test~ which resulted in seve~e 

~·t.1t'n 
~-~~". ' 
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growth to the present=typfi,slug~ thesintered slugs hav,e shown no deteot
able growth o _He.suggested,an investigation of' the u.se of sintered 
uranium in th" primarytarget~, -Van Att~ said, that as the time sohedule 
for Ha.rk II, stretmeos out tne'probab;lit..y of using uranium in the 

, prim~ii"target inoreases beoause it i.!! oerlainly the element we would 
like!l',to use 0 ' , 

Brobeck asked whether there was an estimate of' the y;teldl with a lead 
seconda:r'Y'targ13~-tha~is.9,:rrom; a target : milCh IOOntains no uraniumo Van 
Attasaid a thl.~ lead, targ,et,,:give:!f',a.' neutron yield about. 50% of that 
available from a thi. uranium targe1!;,~ 

" 
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