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MINUTES OF MEETING OF MTA REVIEW COMMITTEE
HELD JUNE 26, 1951

Present: UCRL: Alwvarez, Brobeck, Bradner, Dimmick, Latimer, Lofgren,
- MgMillan, Norton, Pa.nofskys Reynolds, Thornton,
Van Atta

CR&D: - Cope, Frankel, Hildebrand, Powell

AEC: Ball Campbell , Derry, Fidler, Fleckenstein, O“Donnell,
Platt

Hildebrand announsced that :the Mark I tank had been evacuated to a
pressure -of 3z 10-5 -millimeters -before -leak hunt ing was started om the
vessel, - A-erask was -found in .one -of--the-welds attaehing the sireular
head to the west end of the vessel, It was deecided to magnaflux the
other weld to see-if- other flaws oould be found and several flaws were
detected in so doing., The eircumferential -weld on both heads is now
being X-raysd. The X-ray is expested to be somplete in two or three
dayso. A '

Powell said that thirty days.have been.allowed between the delivery of
the last liner panel and completien of the liner installation. The
magnet -for Drift Tube-8-has -been testeds Tubing had been soldered in
plase on-the-heads for the-drift tube.shells and it appears that the
soldering problem can be solved. August 15 is the ssheduled comple-
tion date for assembly- of’ the. inge@tor for use at Livermore,

Two of the-six liquid-nitrogen baﬁlmmwly installed on the B-1
test -cavity - have-developed.- inteinal.leaks and-have resylted in diffi-
sulty in holding -am-adequate-vaswum, - There was found to be some
water remaining in the vessel following the last eleaning operation,
The oil will be changed in the diffusion pumps and an attempt made
to aghieve an operatmg vasguuds -

Lofgren-said the grid -is-a- @mtral part-of the injestor and this is
also one-of.- the-wealtest. links-sings-it-is-heated by the beam and
becomes a sourse of secondary elestrons.. He said an attempt is being
made to achieve fosusing of the beam by using a solenoid magnet in
plase of the grid, - Present indisations -are that the magnetic focusing
will be satisfactory but at the present time a magnet of suffisient
strength is not available. A run has been made using a magnet of
one-half the desired str’éngth and the injector has operated reasonably
Wello
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Alv‘arez said they now hawe.a test wessel equipped with mercury vacuum
pumps to. investigate X-ray loading. It is as yet too early to say
whether the Xeray pmdu@‘bmn is . better or worse.

Brobeck said aceomdizzg 40 the present trend Mark IT (12 magacycles 5
1500-foot)- design will be.ocontimmwed .in.San Franeisso. The Radiation )
Laboratory will gontinue .to- furnish the basie information on the rf
system and--beam dynamiecsy.- -Howewvsr,.the Radiation Laboratory will stop
sonstrust ion.of-the-elestron modsl.of-Mark II until we come nearer to
_the time that.the-model.. teste.will. be neededo There will be plenty of
time to--obtain these.model.tesis. maft,er a -deeision-has been made on
whether to-proseed with-that-design. —Gontinuation -of these Mark II
model tests would inberfere-at-the-present time with the X-ray loading
experiments. - - By-ihe first-of -August the desigm-of-the inside of the
savity -and the magnets--should -be-known., -Alvarez said we are also giving
up studies onm- t,he Z%mega@ml@ desiga anel 300=KV injeetion.

‘Powell -said- the ap:&esent. s«it,ua#,ion is thatg ~as far-as the Mark II program
is eoncerned; it remains-the-same-as-the-approved money and program

. which the Commission- r’e@ently -appreved,-allowing 16 to 17 megabucks
sombined effort. Thene is no money in that budget for optimization of
20 megasyeles,

Derry said t.his bears ba@k on our dissussion of May 6 when this topis
was discussed with the Commission, He said he thinks the Commission
48 under the impression that these studies were intended to be carried
- on with t he Mark II research and development studies by the Radiation
Laboratory, but apparently, according to Reynolds, this is not now
ingluded in the budget. It was not included in any budget tables or
any descriptions in the analysis and was not therefore carried through
any approvals of the Commission on June 13, so thére is therefore no
. money for this, . Likewise, at a ‘meeting of Lawrense and Powell with -
the Commission a week ago Friday (June 15, 1951), there was, in faet,
no decision exsept to ask for.a report on the feasibility of Mark IIl.
There is no change in emphasis or changes in any programs whatsoever,

Alvarez said it was not clear what is the optimum energy for Mark Il.

Panofsky asked about abandonmg the model work on Mark II, He said the
way the pisture was presented to him was that the emphasis was shifting
from Mark II so that it would he nesessary to drop:some of the model
program., Derry said the Commission does not understand that there is
any change in program or emphasis as yet, Alvarez said this shifting
emphasis is merely Laboratory planning. Derry said the Commission
would like to obtain from the Laboratory a report on what shifte in
emphasis are desirable, Brobeck said that st the moment the Laboratory
 is tapering off on some of the Mark II alternatives, but one whish is
going ahead is studies on the shaps of the drift tubes,
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Brobeck said he understands the Commission wants essentially two reports
on Mark III--one covering.a machine to be built at Livermore toc test the
‘Thomas eyslotron prinsiple and the other report to 'be on the prasticality
and economics of this type of pr@ducbign machine to compare with Mark II,

Thornton said the XC is- the only ma jor additional model test for Mark III
whieh it will be necessary to get underway in the near future, He said
the tests that have been madé .so0 far with dee voltages in the region

of 1,000,000 volts and liave shown that the sparks developed in the
presence of the magnetic field are partiecularly destrustive becauss of
eollimation of the ars dissharge. . The aspest of these tests whish is
disturbing is that they have been run on a system of relatively small
stored energy. We need additional experimental evidence to determine
whether we can get by with copper surfaces or. whether it will be neces-

“_ sary to use graphite or refractory métal surfages in the region of these

. disgharges, It will therefore be nesessary to build at the XC magnet

an rf system having a substantial amount of .stored energy to put more

. destructive power behind the sparks, There is presently available in
the XC building about one megawatt of rf power. It appears that it

will be necessary to approximately double the power availableo Alwarez

suggested that consideration bé given to installing a magnet for use in

conjunction with the B-1 test cavity, whiech. faeility is already supplied

. with suffieient rf power for these tests., He felt it might be better
.10 equip B-=1 with a magnet than to build additional rf power for XC.

It was the consensus of the group that this suggestiom should be studied,

Alvarez proposed an altérnate suggeqtion that a magnet be constructod

_for use with the LPZ @avity at Livermore.

Thornton said additional tests ars being planned with the 20-inch
injestor syslotron to gain experiemee with 3-phase operation and prob-
lems of beam accéptanse in & 3-phase rf field, "It is also plamnned to
continue the elestron model studies, It is plamned to add a dog house
to one side of the tank and .attempt to remove and fosus the beam--=i.e.,
to get a well defined beam at a suitdble distance from the machine, - New
poles are to be. 1nstalled -on. the elestron m@del to provide a more
preclsely shaped . fisldo

Van Atta said it is hoped‘to get. some neutron produ@tion measuremeants
at-Chicago with 250-Mev. devt erons. (Preserit measurements have been
limited to 190 Mev deunterons). . It is presently plamned to conduct
these measurememts during. Angusto They are now in°the process of
tracing out the paths of .the scattered beam, By the end of this week
they should have an.idea as to the optimum ssattering angle of the
 beam obtainable and the target thickness to use, If it proves pos-
sible to scatter out 10-6 of the ‘eirevlating beam we can perform our
experiments satisfastorily, Attempis will be made first to get a
satisfactory beam by scatterihg. If thie method should not work they
will consider using the regular beam ejsgtor, Bradner said that om
_the Nevis oyclotron they.did a careful job of figuring where to put a
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scatterer and found they gota al.ong bett@r without a scatterer tham with
Onﬁo

,,,,,

seriously of usmg a llghit, Z target materlalo Van A‘tta said th,ere havge :
been: several tests with th.ese materials to determine their relative

_ advantages for use in pmmary‘ target. The presemt indications are that
‘if one uses beryllium as a primary taarget and bagks it up with uwraniuwn

in the seeondary the neutron. yield would be about 80% of that obtainable
from a pure uranium target. . K This would require the use of a foot or
more of uranium in the sesondary 'bargeto The yield from a thorium
primary - uranium secondary combination would be about 90%, Van Atta
said no information is avallabl@ on the yield from low Z targets as a
function of beam energy btut .soie of the work at Chicage will indicate
this behavior besause it is. plarnned to use both low and high Z materials
in the yield experiments at. @hi@ag@o

: Tnomton said the quest,ion has. been raised regardmg the classification
. poliey. He said there has been’ 1little, if any, attempt to hold informe-

tionm on light element reasticms, as has been done with the heavy
elements, These problems becoms quit e important in considerations of

optimizing Mark II as regards beam'energy and in comparing the economies

of Mark II and Mark III.  If the energy ourve is less steep for this
type of target than f’or the tn@rium@uranium target this would be a

very importamt point to knowo }

McMillan asksd how the neutrom yield was for intermediate elementso

"Van Atta said the yield is. relatively l@w for intermediate elements..
" The ym.eld is high for the very light @lementsa‘ It is a matter of

competition between stripping and other types of event that cam

_dissipate deuteron emergy. With light Z targets one is mueh more

dependent upon multipliecation in the secondary target. Van Atta said

- that, if one settles for 250 Mew, a beryllium target may have the edge

when consideration is given to.all of the problems involved, When one
goes to high energies where the target power distribution goes to
greater depths them high 2 materials will be advantageous. - Platt _
asked if there were really a rise in neutron yield at low Z or if the .
yield with beryllium is due to. th@ Jpresence of an available neutromn

in beryllium. - Van.Atta said there is a rise in yield with such
elements as lithium and berylliuma Tt was found that lithium, beryl-
lium, and LiD all had about the same neutron production.and if used
with enough secondary targeta all have a rather high yield,

Ball said that he re@emed mfomtion last w@ek from Dalzell, ol the
Reactor Development Divisiom in Washingtom, tg the.effest that the

. Sylvania Elestris. Produets Gompany has been tummg out test specimens

of sintered uranium slugs already camed in either zirconium o
aluminum, The sintered slugs are as dense as the present slugs amd
when: subjested to thermal cyeling tests whieh resulbted in severe
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growth to the present-typs. slug@ the sintered slugs have shown no detect-
able growth, .He suggested an mvestlgatlon of the use of sintered
uranium in the primary target, Van Atta said that as the time schedule
for Mark II ;stretéhes out. the probabillty of using uranium in the
.primary target, inereases be@ause it is certainly the element we would

- like” to use,

Brobeck asked whether there wds an estimate of the yield with a lead
secondary targetmethat, is, from. a target vhich contains no uranium, Van
Atta said a thick lead. target gives a neutron yield about 50% of that
available from a thi@k uranivm target. -
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