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MINUTEIS OF MTA PROGRESS MEETING 
HELD DEClBBH1 5, 1950 

Present: UGIU: Baker, Brobeck, B m ,  Cork, Farly, Gordon, Hanson, Judd, 
Kilpatriok , Latimer, Lawrenae, Lofgren , Longaare, Martin, 
Hart inel l i ,  MoMillan, Norton, Panof sky, Reynolds, Serber, 
Sewell, Twitohell, Van Atta, Wallaee 

CRDC: Chaffe, Cope, Crandall, Hansen, Hildebrand, Maker, Powell, 
Wafthman 

AEe: B a l l ,  Killough 

Los Uamos: John Wheeler 

Baker safd they have 4 bias probes i n  the bottom of the B-1 cavity t o  ac t  as  
Be-ionizers in the hope tha t  they would airaumvent ion looking, but they have 
not yet shown any benefiaial  effect,  They may possibly be placred in the  wrong 
looat ions. It is obsemed tha t  t h e  region above the sphere Be-ionizes first, 
When voltage is put on t h e  pmbes the lower region also clears  but glow dis- 
e h a ~ g e  oan s t i l l  be seen i n  the  oentral  region of the eavity, 

Baker safd a means has been devised t o  overcome the ion looking problem in t he  
B-l t e s t  oavity. This is aooomplished with the system diagrammed in Figure 1. 
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'The pre-miter is an ordinary Hartley type self-exefteal osc i l la tor  that w i l l  
acme up to f u l l  power in 1-2 miemseeonds a f t e r  a voltage pulse is applied t o  
the  plate, This e sc i l l a to r  w f l l  work into a load of abolrt LOO ohms, The 
~ a p a e i t y  of the aondenser @ is ehosen so that  a t  the  resonant frequenay of t h e  
load XC = XL where XL is  the  inductive reactanoe due t o  t h e  coupling loop, 
Under th i s  condition the pre-exeiter is feeding into a pure r e s i s t ive  load, 
There will %us be no net ~eac tanoe  reflecrted baak t o  the pre-exdter and wn- 
sequently there w i l l  be no tendeney f o r  the  osa i l la tor  frequemey t o  sh i f t ,  If 
the  frequency of the  p~e-exoilep is  adjusted t o  pesonant frequenay of the 
cavity as mu& as 100 amps of RF current can be ~upplied~through t h e  resistan@e 
to t he  umuplhg loop, With the appearancre of a baok emf a t  the aoupling loop 
the oscU1ator a d  aavity lock together and the power buildup bemmes very 
rapid, Breaking through the  ion loeking region requires a rnhfnum build up 
tjlme of 100 mfe~aseeonds, Ion locking occurs a t  150 KV on the sphere of the  
resonant load a t  a pressure of 0,OSp amps, Onoe suff ia ient  RF voltage appears 
fn the load operation o m  be maintained by the main osc i l la tor  provided the 
voltage gradient fi the load i s  not permitted t o  f a l l  below the value a t  whi& 
ion loeking o ~ e u r s ,  This is prevented by the sub-exoiter which maintains a 
mfnfmum voltage of 2-3 KV on the plate  of t h e  main osci l la tor ,  With t h e  above 
arrangment the pre-exa5ter w i l l  be required only a f t e r  complete loss  of volt- 
age i n  the eavitg sueh as will aacompany sparking, 

The prepexciter has a coupling l o o b t h e  area of which can be varied up to  a 
maximum of about three square feet ,  A loop of large area i s  used in order t o  
supply the p r ~ e x a f t e r  w i t h  suf f ia ien t  nleveragew t o  break through the  ion 
lwkfng region. If this large loop ranains in the tank a f t e r  pre-exaitation 
has been aahfeved one w i l l  have ei ther  t o  insulate against t h e  high voltage 
(oa 100 KT) hduoed in t he  loop by the f u l l  intensi ty  E-M f i eld 5x1 the cavity 
or  t o  provide fo r  means of shorting out the  intense crurrents indued i n  the  
loop if it fa  shorted out, 

Panofsky suggested using a TR box to short  out the  ~ouplf ig  loop and thus 
eliminate t h e  necessity of ppovuing f o r  removal of the loop af te r  pre- 
e X d f t a t i o n h  would otherwise be required s h e  insulation of the pre- 
e m i t e r  f r o m  t h e  hduaed voltage of about 100 KT i s not praotiknd. 

The next l imitat ion on the power level  fo r  the  B-l cavity w i l l  be the X-ray 
fPrt ensity, It fa net known how severe the  X-ray problem w i l l  be, but a t  the  
present voltage of f ,000,000 vol ts  i n  the eavity the  X-ray level  is rather  
high, The X-ray p rdua t  ion may largely be due t o  t h e  presenoe of dust in 
the sravfty sf nee prolonged operatf on, espeaially sparking, appears Lo not i a e -  
ably r d u a e  the X-ray leve l  of the cavityo 

Longa6~e said t h e  eleatron model of lark I has-been running well, IP1 order t o  
overaome multipaetorhg %hey have been using extra bias on the d i r f t  tubes d 
higher 'ouPrent i n  t h e  focusing magnets than is  required t o  model the operation 
of' Mark lo The phase acoeptame angle under these aonditions i s  greater  than 
IsOo, due t o  the bias present on the  f i r s t  d r i f t  tube which effectively pro- 
d u ~ e a  a DC lens  i n  the f i r s t  ,gap: This show8 tha t  one can aohieve r f  aceel- 
eration w i t h  a large'phase acaeptanae angle and obtain a monoene~getfd~ beam 



of very mall diameter, ~ r a p o l a t i o n  of th i s  beam t o  full-saale gives a 
5-iwh diameter a t  half intensi ty  a t  a distanee of 20 f e e t  from the end of the 
aoaelerato r, These f Qures a r e  somewhat qual i ta t ive since present operation 
i s  not under scaled eo~lditionsd Panofsky said that  pladng of elecztrodes 
around the midpoints of the g a p  t o  elininat e multipaatoring would probably 
do no good s h a e  the  diameter of t h e  d r i f t  tubes is large aompared to  the gap 
spacing so that there  would be l i t t l e  f i & d  penetration into the gap where t h e  
laultipaetoring oecursd The fumushg magnets a re  now being run a t  4 times t h e i r  
rated ~ ~ m e n t ,  

S m e l l  sa5d tha t  on the electron model of t h e  eyalotron they oan aocelerate t o  
70 Kegv whiah m~de l s  the  r e l a t i d s t f e  behavior of &@?atenoons up to an energy of 
250 Mev and that  they a re  now interested in determining the maxSmum mmrents 
tha t  cnan be obtafned, It has therefore been proposed t o  convert t h e  XC magnet 
to  ie Thomas-type eydotron f o r  proton acsaeleratfon, Protons have been chosen 
rather t h a ~  deuterons sincae they can be accelerated with t h i s  small machins 
to -  a higher beta and St is the beta whfdph determines the contour of the pole 
f'aaes, When oonverted, the  XC ayolotron is  expested t o  give protom between 
20 and 30 Mev whiah aor~esponds t o  a beta of about 0,2, 'Phis proton aydotron 
w i l l  be requiredl f o r  aaaurate determination of heavy p a r t i d e  beam -rents 
attainable sfnee t h h  infomation aannot be obtained from an eleotron-acrael- 
erating madel, The laaahine w i l l  be pulsed in order t o  minfnize the  radiation 
hazard and t o  redme the requi rements fop the power supply, Due t o  the odd 
shape of the pole base of the XC magnet eonsiderable shfmmfig of the  magnet 
faees dl1 be required, The " h i l l s w  of the pole faees w i l l  be bu i l t  up of 
quarter-fneh a d  half"-h@h s t e e l  plates, It is hoped t o  have th i s  oyelotron 
in operation i n  April 1951. 

Hans= -saSd t ha t  11 of %he-slappo$t ~ h g s  .are i n  plaae a t  Livemo~e,  The 12th 
is being assembled on the ground; The U+th rping has been returned t o  the  shop 
due to  a poor welding Job, The s t ee l  erection is about 35% eompleteo The 
east-west tunnel on t h e  eoutla e ide  ~f the building has i ts  s lab  poured and 
the s ide walls and top are  beiiq poured, t h i s  week; The building s t e e i  has been 
shipped fran Lss -Angeles and it f s hoped tha t  e r e d i o n  of t h  i s s t e e l  can begi n 
the  f i r s t  of next week, Thomas and Rosendahl have the  pipe fqbriaation well 
dong, They w 3 . l  pmbably start assembling the cavity about the 1 5 t h  of 
De~ember, The foundation s lab  for  the power supply building w i l l  be poured 
today, The oontraot with Oscoar KPenz for  fabriaatfon of t h e  l i n e r  has been 
pretty well worked out. They are  now working with Oscar Krem t o  su$gest 
methods of doing the  work and assisting than in a s e a ~ ~ h  fo r  more shop area 
ei ther  3-1 Livermom o r  sane plaoe in Berkeley, A determination of where t h i s  
work a m  be done depends upon final methods ohosen f o r  fabrioation, There 
a r e  some fwnacees available i n  Berkeley but they may not be large enough t o  
aceommodate a f u l l  l i n e r  seotfon so a s  t o  allow a sfmultaneous soldering of 
the full compliment of the sooling tubes t o  eaah seotion, They a r e  working on 
the idea of a b e i n  tor& t o  solder a l l  the  tubes i n  one pass, Bids have been 
reaeived on the tpansmission lines,  Berkel qy St  eel Construction Company is 
the bow bidder, w i t h  a bid of about $60,000. Sinae they a r e  not well pleased 
with some of %his aompanyQs past work they w f l l  have to u t i l i z e  a r ig id  inspea- 
t ion  system ff t h i s  oontractor is chosen, The eontrac8t has been l e t  for the  



7-foot shielding bloaksd Bildebrmd said t ha t  CR&D and UCRL have deeided om 
the speaff iaatfons fo r  the L-1 t e s t  aavity osci l la tor  power supply, It w i l l  
supply 34 kilovolts a t  15 megawatts a t  a pulse r a t e  of 4 per second, It w i l l  
be ~ a p a b l e  of tes t ing tubes at plate voltages up t o  34 kilovolts, Hadebrand 
said that  the  bidding date POP t h e  injetltor power supply fo r  Livermore had t o  
be extended about 10 days due t o  delays in mail delivery i n  the east due t o  
reoent severe s toms  fi tha t  areal These bids a r e  now due in on Decrember 11, 

Panof sky safd that the wide aperture ~ ~ a l c u l a t i o n s  look rather  good, A model 
Lest has been aondueted of the first 4 d r i f t  tubes of Mark I using an input 
area hereased by a factor  of 39, Caloulations of t ra jeotor ies  using these 
larger  apertures is now beginning. 


