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Presentg UCRL~ Alvarez, Baker, Brobeck, Cork1 Dimmick1 Farly1 Gordon 1 Judd 1 

Kilpatrick 1 Leavitt 9 Lofgren 9 ·Longacre, Norton1 Panoff:lkY, 
Reynolds, Thornton, Twitchell 1 Wallace 

CRDC~ Cope~ Hildebrand1 Maker1 Powell 

AEC~ Ball 9 Fidler 

Westinghouse~ Hulse 

Brobeck ~nnounced that a group of 11 people are now visiting the Laboratory 
from NAA to discuss target problems connected with Mark II and Mark III .. 

Brobeck said that the study has continued on the problem first discussed at 
the meeting of January 16 (UCRL-1093) of providing a 'means for determining 
the positions of the drift tubes in Mark r; Analysis indicates the use of 
telescopes to view the dr,ift tubes directly will be the least expensive method 
by approximately $30 9 000o Maker said .one of the main limitations on using the 
photo-electric method was in overcoming the severe limitations which the tank 
design imposes upon the location of the required number of nozzles for mounting 
phot.o cells andlight sources~ The optical system required the use of 24 nozzles 
and would cost an estimated $309 000 ·to $40 9 000.· An alternative methoi consi­
dered is to observe the drift tubes directly with telescopes mounted outside 
the shielding wall~ This would require 9 fo:teach 1 a single nozzle 1 together with 
an associated opening through the shielding .. · Sighting of the drift tubes would 
be aecomplished with .a surveyoru s transit 1 placed to one side of the shielding 
opening 9 Which.would view the drift tube through a 90° prism. Lighting of the 
drift tube under observation would be'accomplished by placing outside of the 
nozzle on the tank a mirror having a hole in its center .. •·· The mirror· would be 
at an angle of 45° with the axis of the tank so that light from an appropriate 
source on the tank wall would be reflected through the nqzzle and onto the drift. 
tubetube while obs$rvations. of the drift tube were made by viewing tnrough the 
hole in the mirror~ Alvarez suggested that it might prove convenient to bring 
leads· up from the control room to the platform on the shielding from which 
observations-of the-drift tube position will be made so that the observer can 
himself directly adjust the drift· tube positions rather than relaying informa­
tion through the control room: Panofsky pointed out that the positioning of 
the drift tubes must be determined by ·the rf current through the by=pass con­
densers on the supporting stems so that this information would also have to be 
supplied to the viewer were to make corrections direct~ in drift tUbe posi­
tionsa Alvarez suggested an alternative method of viewing which would require 
the use of only a single telescope by viewing parallel to the axis of the 
accelerator along a line between the liner and the tank. Viewing of the drift 
tubes oould be accomplished by sighting successfully upon a series of range 
finder prisms 9 one of which would be adjacent to each drift tubeo These prisms 
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always give a 90° angle regardless of their orientation~ These could be made o£ 
mirrors rather than of solid glass to avoid the problem of radiatio~ darkeningo 
Maker said that it has now been decided that the posit ion of the. No~ 0 drift 
tube must .also be determined: Since this drift tube is thin it will probably 
be ne~essary to sight across its faoe ra:tiher than sighting upon scribe marks as 
is planned for the remaining drift tubes~ 

Brobeok said that'. the present design will have by=pass condensers on drift tubes 
1 9 2 9 4 9 69 and 8~ By-passing the rf currents requires an array of 73 condensers 
for each supporting stem at a cost of about $1500~ The unbiased stems are 
insulated and have provision for condensers or solid ground co~ections as 
desired~ Panofsky said that with the telescope method of viewing the drift tubes 
RF voltage should be indicated for all drift tubes rather than for the unbiased 
tubes only; This could be accomplished by utilizing low resistances rather tm.n 
condensers at the unbiased tubes and observing the RF voltage across the resis­
tors~ By-pass condensers might also be needed on the.magnet current leads at 
a quarter wavelength from the stems: 

Alvarez asked if it were'known whe~her there is:.any connnercial broadcasting at 
or near the Mark I frequency of 12:2 megacycles~ If there is9 special pains 
will have to be taken to minimize radiation losses from Mark :I since at th:is 
frequenoy an output of 20 watts can be heard around the worldo 

Maker said that the present design being considered for the current-measuring . 
target for Mark I will utilize an arrangement in which the current-measuring 
target and its accompanying conical tank will be removable as a single unito 
Thi:BJ unit will be provided with wheels so that it can be rolled out of position 
and then hoisted through an opening in the roof of the shielding into an adja•· 
cent storage chamber where it can be allowed sufficient time for cooling to 
permit work to be done on it under reduced radiation hazardo The entire tar­
get and cone are insulated~ including the distilled-water cooling system~ The 
design of the. target itself rema.ins the same as t~at presented in the minutes 
or the meeting held December 12~ 1950 (UCRL=l046)o' It may be necessary to 
install vanes near the apex of the cone to eliminate a stagnation point in the 
cooling water in that region. Panofsky said that the insulation of the target 
shotud be between 105 and 106-ohm~ so as to permit the measurement of currents 
of between 1/10 and 1 milliampere: Lofgren suggested that if the beam current 
to be measured is very small the target will require only nominal cooling so 
that improved insulation and current measuring sensitivity could be achieved 
~Y branching the cooling-water line and providing a long narrow high=resistance 
insulating s.ect ion to be- used when measuring low currents and a short large­
diameter medi~ resistance insulating section to be used when measuring high 
beam currentsD· Brobe-ck suggested using two short insulating sections in series 
with an electroniG device to maintain the potential between the sections equa-l 
to the target potential and thus effectively eliminate large currents through 
the water~ 

Brobeck said that the requirement for the th:ie lmess of the lead gate between 

,.! 



• 

v 

·.· .... 

.. · . 
. UCiiL-1111 
·~s- . 

~.;.- ·-

. . . . . . ··· -. . . -· _· , :~· F t~~·;_:::::: - -. 
the beam pre~essor and the rie~k of the ~one of the·target.:·to.:shie:l;~; the acceler­
ator region !ram target a4:ltivity after shutdo'im has been redu~ed f.r~[::5 inches 
to 2 inlflhes: · · · --~ · · ··:•: ,;·:1 ·: 

Bak.er said that ~ deoision:has been reached to pro~ide he~ting fo~,,~t~~).fjphere 
in the B=l t~avity :to_ permit_ more detaned inve~tigation of tf.le .x..:r.~Y::::!:if.6Cluction. 
The installation of the .. heating elements may dela;r:-the 0s.cilla:tor,i'~~:$'t;:tP.rogram 
approximately one month-~ : !.9fgren suggested that<~if: the ·delay -i~>~f,\~tlis:··:~gni­
tude the opportunity ~hould be taken to :replace -the-present· }:iydraullQa.lly< 
operated gate valve .of the diffusion pump with a mecllanislli ;whi~h ldl-1 ~o:t/,d.is­
charge large quantities. of oil into the vacuum system: . ~he prqVision: of/ .l~ad 
shieldi.lllg for the B-1 cavity has not yet been ~ompl.ete~ so tha~.-;~t is -stilL 
neaessary to restri~t operation to the night shift-~. Baker saicf::ne has> recently 
been studying the design of· pre-exciters~ It has been found th'a,.~)..ncteasing · 
the size of the oscillator does not necessarily improve its ~P,~r~:t;.io,n as a pre­
exciter be~ause of the increased impedanae of thelarger tUbes.;_·: About .. the only 
advantage of using larger tubes is the improved insulation and,,,-t;;!i:e_. ~:vailability 
of greater power~· The solution of the pre-exaite~: problem~ how~er~ -·~_eems to· 
require the use of a low impedanoe tube. The pre-exciter recent:ly desjg.ned 
uf3es two type 5771 tubes. One of these tubes is used. as a· coupli.ng. resistor" 
Doing thi~ provides the lossy element of the oir~uit-With a· gr:\.d so· that it 
.oan be turned off if desired, This has workei veey well in princfple.. It has 
been found that pre-exoitation is made more di!fioult if the sub-exciter is 
run continuously; The· subs6Xoiter is a loW=leveLsupply whioh maint~ins a 
floor on the plate voltage of the main os~illator at:tcf is an ele~tr6nj,:c ·supply 
so that it can be turned off. when the crowbar :tires~ . If the su~~f'ter is 
left on all the time. ~Qer:e is a loW= level of ioniz'a.tiori _m: t!'l:e-::£~~:p::.)~-~}le 
~1 cavity thiS cori"espririds to 1500 volts on the sphere.;·· If. Uli'l?'>li':~~}:, of · .·.· 
ionization is maintail;l.ed 'it is difficult for the pr~exeiter"to::.-~o~~:~,:\)..p ~o full 
power~ This means _tha~.t~e sub=exciter shc;mld com~ on simult,~~~~~w~:~\?th t,he 
pulsed pre-exciter~ The sulP,exdter will thEn serve,to' ma:illt~~rf_:t~t~·:~~~- '• ' 
voltage after it has been. br-ought up by the pulsed pre;;.exciter~· ;<;Each::t_im_e .the· 
tank s~rks down it, will' be necessary ·to start up again With .the.:pul$~ pre; _ 
exciter; . 'ThiS will- require that ·the. 10oupling .loop of the. pr~~~~:i{er.:.be :-·swung 
out ·ot the --v•ay after the tank .reaohes full- voitage in order to· ;a;:v6tcf"induced · 
voltages of the oro~ of 100 KV on the transmission line~' The· pre'~~t.meletianism 
for aocomplishing·this is to rotate the entire:20=foot ·end seil3tion:6f:·~~he'trans­
mission line through 900 so as to turn the coupling loop parallel, :to_ the axis 
of the ·tank. Sint~e the oavity.may spark do'Wil as frequently as _once o.r-.'twice a 
minute it is necessary that this mee3hanism for :rotating the. ooupiiiig: loop- ... 
operate through a full cyole in approximately one . seaond~ · Brobeck. said- .that. 
with the present design it would require about ·2 seoonds. Baker said ~that a 
coupling loop of large area is utilized to reduce the amount of_ pre-~xcite'r 
power required, The pre-ex~iter power nelt'lessary to .exaite the ea:vity ·is ' , · 
inversely proportional to the square of the aoupling, loop area~ :.:··Pan9f~ky . 

b . . . .. .· .. 
suggested that consideration be given to a design whioh would allow the coup-
ling loop to ~ollapse like a pantograph so as to reduce its are~ t)y.,a: factor 
of 5 or 10 and thereby redu4Se the irtdut~ed voltage to a workable ·Va.l;ue,.-: · · 

. ., ··_: .. 
·: -.': .. 

Norton asked why the ~=ray studies are to be made with· the· B-1 .~ilv~tt _rather 
. ' / . ··~:·J . 
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than on XC since to do this work with B-1 will introdtice:.a <m~month:deta:t'in; the 
oscillator test program:. Panofsky said the B-1 cavity was.''cfiosen·,ir(:'pf'efer~nce 
to xc· because the geometry of the former--will a:tlow a better extral>oiat:i,.on· of. 
the test results to Mark I operating conditions; Baker sa~d;:tha1;,_ it :~PP-~.3:J:";!!J · 
that power consumption by electron loading ma.y become intole·~able at: voLtage 
gradients more than about 150% of those now being used ~:the'· Bf;l"·.ca~~-ti~\. ··This 
would correspond to 75% of the design gradient of. Mark .I .. · .It. -is.?~~$.:~_nt{ht1::).-hat 
we de~ermine the practic-al operating ~ield gradient .for use with ·:~tt.~:~able sur­
race conditions in Mark: I and Mark II... The B-1 cavity riow·.h?s a.(;s::·jn~~liam.per~ . 
current inwlved in x~ray production: The -B=l. cavity now:.-spatks·-::·:ahout7'on~·~··per 
minute; if the voltage gradient were double it would probablY·.:s~t~··~·:·;¥t~()rit.inu- .-
ous ly; . . . . . . . ·;:;~ ''( '·<' ~;> . . 

._. ·:·: > =~,,··.: :·: .. ;. ·:·.· . 

Baker said that they have. now constructed an amplifier=typ_e ·p~e:-:~~ii·e~. · .. This 
is a technique in which on~ amplifies the· signal from a su~faXc~t"$r:':wliile main­

. taining the· phase constanto' · They are using an Eimac tube of i ;:KW~···pla~e .'IJ()W'er 
dissipation9 Which ,proved to have just barely enough power t~: work.~;:,;_.~ '• .· 

Lofgren said .tha~-. tes~ing of the full=sc.ale inject~r wiil.begld:ri·~itt),~'~~~~ -~ -•. ·. 
· . ~~.. . .· . . . . .. , · . .. . --·. .·~_ ... _ .. , __ .:· :._.···-·~·.·~·~ .. :)·<=;·<-.. :ti·i.:<~·sti:~-~::::~_ .. : .. ::_.·<. 

Panofsky said that calcUlations have been completed. on the \:)¢am .(iynrun'?.Q:~-:~-()f., 
Mark I utilizing an entranoe aperture of 9~S incheso. The resUl~s':'sn:O#':'a:·::reduc­
tion in the phase acceptance angle to about 20 to 30 degrees .9 -wh3ich_ i~.- uitE:Jat.is• 
factoryo Calculations. of apertures o.f. intermediate si'Ze ar~ ~:tJit:if~\,pr.ogress .. 
These results f'avor the use of 12 megacycle freauency for Mark .II'r~thE;i•t-b:ari 20. 
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