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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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RESTRICTED DATA

MINUTES OF MEETING CF MTA REVIEW COMMITTEE
HELD JULY 24, 1951

Present: UCRL: Bradner, Brobeck, Gooksey, Latlmer, Lawrence, Lofgren,
Martin, MeMillan, Norton, Reynolds,‘th Atta

GR&D&I Davis, Hansen, Hlldebrapd, Powell

AEG: Ball, Fidler, Fleckenstein, Derry, Houghey

Bradner summarized the information avallable from work’ done at Berkeley

and elsewnere on the general problem of malntalnlng high voltages over

gaps of varying lengths with both DG and" rf voltages° "Los Alamos has

reported that they have found emplrlcally that the functlon V2 has an
hl

approx1mately constant value of three when the voltage is expressed in
mllllons of volts and the dlstanee in feeto

The. follow1ng table summarizes the behavior of a number of machines W1th
regard to this empirieal relationships

Voltage V2

Instrument Freguengz Gap  _(My) D
Trump and Van de Graaff  D.Co 0,125 .18 . . 2.9
Sphere Gap i 2,756% 268 - 1.9
Dimond X-ray Tube (via . o » o
Panofsky) i Dalo.. 1.0 . . ,30 1.1
Berkeley Synchrotron Pulsed .
Injestor . (L. Cook) " DoCo 0,10% 015 2,7
Pandora“s Box (F. Schmidt) 13.mg 0.0L8" 04 Ools -
X (. Martin) | 13ms. 693" - 1,00 1.7

B-1 Gavity (Baker). 3me 307 2.3 - 2.0
Berkeley 400 Llnae ' _e: - - T o
(1ast gap) : - 200. ms 3.49% 1.1 4¢2
B-3 Gavity (. Franek) . 200me. 2,07 1,22 9.0 #
B-2 Cavity (C. Nunan) 200 me 2,29" 1,07 . b0
Yale‘Eiecﬁron Linae ; o - : | .
(Ho L, Schultz) ‘ 600 me YAl 1.67 500 *
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DECLASSTFIED = ' -l
(eontinued)
Instrument ‘ ' Voltage : _!f
- , Frequensy Gap (Mv) D
Stanford Eleetron Linas o :
(via Panofsky) J 3000 me 1.03% 0,208 0.5 #

% V2 not limited by sparking
4 ™t

The voltage gradlent used in the table lS the average gradient and the
surfase gradient may exceed the valué used by a factor of 1 to 4, depend-
ing upon the partieular geametry 1nvolvedo Bradrier’ emphasized that he
knows no theoretical basis for this empirical relatlonshlp, so that it is
not oossiﬁle to assign any SLgnlflcance to the fact that the value of V2

D
attainable with present equipment lles in the range 1-10 while the value
required for full voltage gradient in Mark I will be 27, At half gradient,
as required for proton acceleratlonsthls ‘index w1ll be 6 7° )

Bradner said that it will be very useful in case sparking dlfflcultles

- develop with Mark I to have available at Livermore a clean vacuum system
of a structure similar to the B-1 eavity for test purposes. Some design
shanges may be negessary in the L-2 cav1ty as now planned to meet the
current standards of W@leannessgw ice., smoothness,

Bradner reported on the ‘results re@ently obtained by Nunan on a 200-
megaoy@le cavity. The cavity used comprises a eylindrical steel vacuum
chamber containing-a copper liner,  The interior surface of the vacuum

. chamber has been sprayed with aluminum, Initial operation after e¢leaning
the drift tubes and tank surfaces was satisfactory, but after letting
‘the tank down to air and re-evacuating it was not found possible to attain
high voltage gradlents ‘and the X-ray level was higher by a factor of 50
than it had been before the appllcatlon of tte sprayed aluminum coatingo
_The alumlnum @oatlng in this.test cav1ty is quite dusty and it has not
been possible to elean 1t to the point. of ellmlnatlng all of the dust.

There followed an exten51ve~disaussion relative to ‘the de51rab111ty of -
treatlng the present alumlnlzed.surface of the Mark I vacuum tank arnd of
various alternative soating. materlals which mlght be used either to
cover or to replace the present alumlnum coatlngo, It was agreed to eall
upon the Aluminum Gompany of Amerl@a for expert advice as to steps whigh
might be taken to improve the present surfa@eo It was decided to pro-
ceed immedlately with the insertion of test speclmens of various coating
materials in Nunan's test cavityo It was also decided tc survey appro-
priate companies for recommendations. on vacuum palnts other than Glyptal,
Recommendation was made that material suitable for application over the
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present aluminum surface be 1nvest1gated but there was a rather general
feeling that it is 1mprobsble that a satlsfactory job eould be done by
this means and that removal of the present aluminum coating by sand
blasting might well be required,

Hanson estimated that the time required for complete removal of the

present soating by sand blasting would involve approx1mately a month's

time if complete removal would necessitate the remval, sand blasting,

and re-lnstallaticn of the largeenumber of flanges and nozzles presently
attached to the vessel, He stated that considerable time gould be saved
in sand blastlng the vessel if it would 'be permissible to leave the present
aluminum coating on the few percent of vessel surface assooiated with the
flanges and nozzles. -

Lofgren again recounted his experlence at. the Radiation Laboratory with
several vacuum cavitles constructed of bare steel in which, after pro-
longed use, frequent let-downs to air, and oceasional floodlng with
water have not prodused signifiecant rusting. . :

Lavwrenge suggested that it maght be possible to stabilize the present
aluminized surface by vacuum evaporation of a fresh aluminum layer.
LﬁEdo Note: Bradner suggested after the meetlng that there is some
evidence that sparklng is aggravated by the oxide or other inelusions
in the electrode surfaces. Should this be so an ev aporated aluminum
or gold soating on the drift tubes might be useful,

Powell estimated that . approx1mately two weeks remain before vacuum tests
on tank will be sompleted so that installation of the liner could begin,
. An early deecision as to the type of interior surface desired for the
‘Mark I cavity should be made to minimize this additional delay to the
liner installation, .
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