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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not· 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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Present~ UCRLg Bradner~ Brobeck9 Cooksey~ Lat:ilner; Lawrence, Lofgren, 
Nartin9 McMillan$ Norf.on 9 Reynolds 9 Van Atta 

OR&Ih Davis, Han~ en~ Hildebrand, Powill 

AECg Ball, Fidler, Fleokenstein, Derry, Houghey 

Bradner summarized the information available from work done at Berkeley 
and elsewhere on the general problem_ of .. malntain.fug hi.gh voltages over 
gaps of varying lengths with both De.·. and rf voltages~ -Los Alamos has 
reported that they have forind empirically that the function v2 has an 

'D 
approXimately constant value of three whern the voltage is expressed in 
millions of volts and the distance in feet~ 

The following table summarizes the behav.ior of a number of machines with 
regard to t~ is empirical relat ionsh:i.pg · · 

Instrument 

Trump and Van de Graaff 
Sphere Gap 

Dimond X~ray.Tube (via 
Panofsky) · 

Berkeley Synchrotron 
Injector (Lo Coo~) 

Pandoraus Box (Fo Schmidt.) 
. . .. 

XO -~o. Mart:l.p) 
,.._ 

s.;.1 Cavity (Baker) 

Berk el.ey 40 ° Linac 
(last gap) 

~3 Cavity (J" Franck) 

:s,.;2 Cavity (Co Nunan) 

Yale Electron Liriac 
(H,. L~ Schultz) 

F.reguen#z 

PULsed 
D~Co 

. -V 

13mo 
-· . _._,. 

13 mo ... 
v 

ij.mc 

2oomo 
" 

200. me. 

200 me 

600 me 

=S--'E-:-tl~ 
~· ~~ 

~IASSiflED 

Voltage 
· . _· __ Gap . .. _ (Mv) 

Ool25-" 
2o75619 

OolOW 

.,"30 

lo22 

2o0 

5o0 * 



(continued) 

Instrument 

Stanford Electron Lina~ 
(via Panofsky) 

* v2 not limited by sparking rr-

Voltage 
Frequency GaE {Mv} 

3000 me 1 .. 03 11 Oo208 

UCRL-1413 
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2 v 
T 

The voltage gradient u.sed in the table is the averagei gradient and the 
surf'a~e gradient may exceed the value used by a faotor of 1 to 4~ depend­
ing upon the partiwlar geometry involved .. ~ Bradrier- empli.asized that he 
knows no theoreti~al basis for thiS empirical relatic)nship ~ so that it is 
not possible to assign any significance to the faot that· the- value of' v2 

- D 
attainable with present equipmMt Lies in the range 1-l.O while the value 
required for full voltage gradient in Mark I will be 27 .. · _At half gradient, 
as required for proton acceleration9 this· ·mdex will be 6Q 7 o -

Bradner said that it will be very useful in oase sparking difficulties 
develop with Mark I to have available at Livermore-a olean vaouum system 
of a struoture similar to the B=l cavity for test purposes.. Some design 
changes may be neoessary in the k2 ~avity as now planned to meet the 
Current Standards Of iU~leanness 9 00 ioe"Jl SmOoth.neSSo · 

Bradner reported on the 'results re~ently obta:ined by Nunan on a 200-
megacycle cavity, The cavity used comprises a cylindrioal steel vacuum 
chamber containing -a copper linero The interior surfa~e of the vacuum 
chamber has be.en sprayed with aluminum, Initial operation after cleaning 
_the drif'.t tubes. and tank surfaoes was satisfactory9 but after letting 
the tank down to air and re-evacuating it was not found possible to attain 
high voltage gradients and the X=ray level was higher by a factor of 50 
than i.t had been_ before the applicatlo,n, of tl:e sprayed· aluminum coatingo 
The aluminum coating in this .. test ca~ty is quite dusty and it has not 
been possible to clean it to the point of eliminating all of the dusto 

There followed ~- exte~iva dis4us~ion relative to the desirability of 
treating the present aiuminizect_sur,f'ac.e of' the Mark I vacuum tank ani of 
various ait.emat.ive ooating. materials whi.ch might be used either to 
cover or to repla~e the present_ aiUm.:i.xlum coating~ It was agreed to call 
upon the Aluminum Company of Ameri~a for. expeft ~dvice as to steps which 
might be taken to improve_ the present sur.faGeo It was decided to pro­
ceed_ immediately with the insertion of test specimens of various coating 
materl.als in Nunanns test. carltyo _It .was also decided to survey apprc>­
priate companies for recommendations. on vacuum paints other than Glyptalo 
Recommendation was made that material. suitable for application over the 

::s--:E . u :.m=l 
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present aluminum surfa~e be investigated but there was a rather general 
.feeling that it is improbable that a satisfactory job could be done by 
this means and that removal of the present aluminum coating by sand 
blasting might well be reqUlredo 

Hanson estimated that the time required f~r complete removal o.f the 
present coating by sand blasting would involve approximately a month9 s 
time if complete removal would necessitate the removal.~~ sand blasting, 
and re-inEtaiiation of. the large _nurnbe'r o.f flanges aid nozzles. presently 
attached to the vesselo He .stated that considerable time couid be saved 
in sand blasting the vessel if it 'WOuld. ·be permissible to leave the present 
aluminum coating on the few percent of vessel surface associated with the 
flanges and nozzleso 

Lofgren again recounted his experience at. the Radiation Laboratory with 
several vacuum cavities constructed .of bare steel in which,p. after pro­
longed use9 frequent ·let-downs t() air.~~ and occasional flooding with 
water have not produced significant rusting; 

Lawren10e suggestedthat it might be possible to stabilize the present 
aluminized surface by vacuum evaporation of a fresh aluminum layero 
/:FA .. Noteg . Bradner suggested after the meetiz.tg that there is some 
eviden10e that sparking is aggravated by the oxide or other inclusions 
in t~.e ele~trods surfaceso ShoUld ~his .. be so an ev~orated aluminum 
or gold coating on the drift tubes might be useful~ · 

Powell estimated that .approximately two weeks remain befbre vacuum tests 
on tank will be completed .so·· that installation of the liner could begino 

.. An early decision as to the type of iri.terior surface desired for the 
Mark I cavity should be made to minimize this additional delay to the 
liner installationo 
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