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This document was prepared as an account of work sponsored by the United States 
Govern~ent. 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 
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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 
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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 
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Present: UCRL: Alvarez, Baker; Brobeck, Brown, Cooksey, Cork, Farly, Gordon, 
Judd, Kilpatrick, Lawrence, Lofgren, Longacre, Martin, 
Martinelli, McKissen, McMillan, Norton, Reynolds, Sewell, 
Thornton, Twitchell, Wallace 

CRDC: Avery, Chaffe, Gleason, Hildebrand, Wyatt, Waithman, Shumate 

AEC~ Fidler 

Standard Oil: Ludwig 

Westinghouse: Hulse 

Martinelli described recent changes wh,ich have improved operation of the 
electron-accelerating model of Ma~ I. The primary trouble has been multi
pactoring between the No. 1 and-No; 0 drift tubes: The spacing between .these 
drift tubes is only about 1/4 inch;· consequently, the use of biasing rings 
near the gap does not achieve sufficient per1etration of the electric field 
into the gap to overcome the multipactoring.' The difficUlty has been over
come by machining closely spaced grooves in the end face of the No. 1 drift 
tube. The electric field strength within thE! grooves is low enough to prevent 
the escape of the electrons which. enter them. The number of electrons· trapped 
at the drift tube surface can thus be made to exceed the number of new 
secondaries produced.' This effect reduces the multiplication factor to less 
than unity and consequently multipactoring cannot occur. 

Martinelli said m~asured values of the ratio of beam output to ihjector cur
rent as high as 0;4 have been obtained; The electrons are injected at 24 
electron volts and accelerated to 8,000 electron volts~ The injector is 
provided-with an adjustable iris and it has been found that' the beam output 
per unit area of the iris is essentially independent of the diameter of the 
iris opening except for very small openings. Th~ maximum diameter of the 
iris opening corresponds to 4 inches, full-scale. Performance into the 
larger openings now being studied analytically has not been tested. The 
effects of the focusing:magnets on the beam are difficUlt to interpz:et 
because the field strengths of-the magnets are not accurately known; A 
program has been started to accurately measure the magnetic fields within 
these drift tubes and to adjust these field strengths to the design values: 
Measurements which are scheduled to be made with the electron model include 
a determination of the qeam shape and the angular divergence of the beam 
leaving the accelerator; At the present time the distribution of intensity 
across the beam is determined by passing a thin wire through the beam and 
measuring the X~rays produced, by means of a Geiger counter: This method 
has the advantage of being insensitive to low energy X-rays from stray elec
trons. Using this techniqu~the diameter of the beam appears to be about 
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Sewell reported on new Q measurements that have been made on the 1/lOth scale 
model of Mark I; It will be recalled that difficulty was had in the past 
because the Q calculated from the meas.ured field plot was higher by 15% than 
the Q measured by the frequency shift~ In order to determine the source of 
this discrepancy, as previously reported, the Q was determined by both the 
above methods without the drift tubes and an agreement within 2% was obtained. 
The drift tubes were then replated and the determinations of the Q now show a 
discrepancy of only 7%. Further investigation of the discrepancy between 
measured and calculated Q, although still outside the probable error of the 
measurements, is not considered worthwhile. Additional measurements to be 
made with this cavity will be the determination of Q with pumping holes in the 
liner with and without skirts on the pumping holes and in each of these cases 
both with and without a curved iron pl~te adjacent to the pump-out holes to ~ 
simulate the wall of the vacuum vessel. 

Lawrence reported that Baker has been successful in running the B-1 test 
cavity at the full voltage of 2 million volts on the sphere~ This gives a 
field gradient of L8 million volts per foot at the ball. This field gradient 
is a substantial fraction of the operating gradient for Mark I which will be 
3. 2 million volts per fooL A study of the X-ray production as a function of 
the voltage in the load showed an·increase after a short conditioning period 
by only a factor of 2 in going from a voltage of L25 million volts to 2 million 
volts; This indi~ates that the X-ray production from Mark I will be well within 
reasonable limits; These recent results with the B-1 cavity indicate that th~ 
probabilities of successful operation of Mark I are much improved since, if 
necessary, Mark I could be operated at the voltage gradient attained in B-1 
and produce a useful beam of protons for test work; Should it prove necessary 
:t-iark I could be extended in length so that 30-Mev .deuterons could be. obtained 
with a voltage gradient of L8 million volts/foot. Baker added that each time 
the voltage in the load was rais-ed by an increment the X-ray level would rise 
abruptly and then decrease within a few minu~es 1 ·time to near its previous 
level. Pressure in ~he cavity was 7 ~ 5 x 10- mm. The critical pressure for 
this tank is 9 x 10- mm., at which pressure the tank will no longer hold 
voltage; In order to minimize the X-ray intensity at the control panel the 
duty factor of the load is being maintained at about 1/60. With this duty 
factor the X-ray level ~t the control table with full voltage on the sphere 
is about.l/3 R per hour. This is at a distance of 15 to 20 feet from ~he 
test cavity. It has been observed that the cavity is easier to pre-excite at 
a low pressure; He said that a method of pre-excitation has been suggested 
during the last week which may prove to be superior to the method described 
last week~ This procedure would take advantage of the ion locking. /J.d~ note: 
11 Gas Locking'' is a Radiation Laboratory term for a pressure sensitive loading 
sufficient to prevent the oscillator from building up full voltage in the 
load. It is presumably due to cascade ionization. of residual gas molecules~ 
In the B-1 vacity ion locking occurs at a voltage of 1500 volts on the sphere~ 
(In the minutes of the meeting held November 28, 1950, page 3, paragraph 2, 
this figure was reported as 50 volts, the error being due to the use of a 
faulty meter.) This corresponds to 10 to 15 volts at the oscillator; that is, 
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with the sub-exciter running one can measure at the main oscillator 10 to 15 
volts at the resonant frequency. The proposed method would be to employ an 
airrplif,fer to operate at the resonant frequency to amplify this 10 to 15 volt 
signai to 10=15 KV and feed the output of 5~100 amperes to the coupling loop .. 
With this systan there would be nothing to tune but the amplifier.. McMillan 
suggested putting the amplified signal on the grid of the oscillator tube~ 
Alvarez asked if the locking problem could be due to multipactoring rather 
than gas locking. Baker said that the looking occurs at a voltage gradient which 1 
for the plane parallel geometry~ is too low for multipactoring by a factor of 
four.. Baker said some thought has also been given to pre-exciting on a mode 
other than the fundamental: 

Brobeck said that a dec is ion was reached during the past week to abandon con
struction of the L-1 test cavity because of its excessive cost and unfavorable 
completion date.· The .L-1 cavity had been, designed to supply answers to B 
fundamental questit:'ns. (See minutes for meeting of October 10~ 1950, page 2~) 
Most of these objectives can be accomplished in other ways.. The principal 
purpose was to test the geometry of the high energy end of Mark II. This was 
to be done in the L-1 cavity at 20 megacycles.· It is now planned to make this 
test in the Mark I cavity at 12 me after Mark I has achieved initial operation 
with deuterons .. The deuteron drift tubes will be removed and 1~ drift tubes 
of the design for use in the high energy end of Mark II will be installed.. He 
said Longacre has suggested suspending the half drift tube from the end of the 
tank rather than letting it ha.ng free so as to allow the attainment of a larger 
gap between these drift tubes.. This geometry is essentially the same as that 
planned for L-1 (see Fig. 1, minutes of October 10, 1950.) Another of the main 
purposes of L-1 was to serve as a test load for new oscillators. It is now 
t~ntatively planned to construct an oscillator test station in one of the 
existing buHding-s at Livermore.. This will also be used to test resnatron 
oscillators at a later date. This load will be similar to the B-1 test cavity 
with the addition of an external resistance into which a large fraction of the 
power can be coupled to allow the load to handle up to 6 megawatts~ It is 
hoped that the power supply for this test station can be constructed without 
the use of rotating equipment by sim-ply taking the required B pulses per 
secqnd directly from the P. G. & E. ],.ines. A third purpose of 1-1 had been 
to test the use 'Of copper-clad steel. This· purpose can be accomplished to a 

. large degree· through the U:se of the oscillator test station. Also~ testing 
of the rf crowbar can be accomplished by using both the oscillator test sta
tion and Mark L 

Lawrence said that a model of the cluster oscillator has undergone preliminary 
operation with good results~ It oscillated without difficulty and apparently 
without parasitics .. 

Ludwig? of the Standard Oil Company, presented a design for the current
measuring target for Mark I~ Its principal features are indicated in Figure 1. 
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It consists of two elos'ely spaced eonical aluminum shields with the side wall 
of the cone at approximately a 60° angle to the beam so that the maximum heat 
flux will be one kilowatt per square inch: The clearance between the 2 cones 
is such as to vary the velocity of water between 30 feet per second near the 
center to 18 feet per second near the edges. Alvarez asked if consideration 
had been'given to mechanical rotation of the target rather than precession of 
the beam .. ' Martin said. that precession of the beam is required since mechanical 
rotation of the bismuth target for Mark I did not appear feasibleo In view of 
this it seemed adviSable to use the precessor in connection with the current 
measuring target also: McMillan suggested that it might be advisable to 
rever~e the aluminum cone. so that the beam would impinge on its interior 
rather ·than its exterior)surface anq hence it would provide better protection 
against loss of secondary particles. Martin pointed out that the insulators 
which isolate the current measuring target are several feet upstream from the 
cone so that inversion of t'he cone would have little if any effect on the 
trapping of secondary particles. Ludwig said that if the beam were delivered 
at a constant rate the maximum equilibrium temperature-gradient through the 
aluminum would be 800 F." The fact that the beam is pulsed increases the maxi
mum instantaneous thermal gradient to about 180° F.. Hildebrand said that the 
target has been designed to allow its fabrication entirely from aluminum to 
avoid the production of long-lived activities and heqce simplify the target 
handling problem. Alvarez said that a considerable amount of Na24 will prob
ably be produced and that there will therefore be inte~~e gamma activity from 
the target. Thornton said there might also be some Na produced but Alvarez 
felt that its production would be very low due to the rather improbable 
nuclear reaction required; McMillan exhibit.ed -some concern over the possi
bility of the rupture of the current measuring target and the subsequent 
damage which might 'be done to the accelerator.: Martin and Hildebrand pointed 
out that the design of -the a.Iwn1ntini cone is well within engineering practice 
and presents no unusual problems in supporting the load of approximately 2 
atmospheres due to air and water pressure; 

Gleason said that welding of the plates for the vacuum vessel at Livermore 
is progressing very welL Hildebrand said that the quality of the welding 
that has been done has been very good: Hansen said that the building steel 
has not yet arrived from Los Angeles: Hildebr-and-said that the Oscar Krenz 
Company is pr~ceeding with arrangements for fabrication of the liner~ They 
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Lawrence said that a decision has been reached.to ·proceed with the design of 
the Mark II tank· on the basis of 12 megacycles~ 

., 
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