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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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MINUTES OF MTA PROGRESS MEETING
TUESDAY, SEPIRVMBER 26, 1950

Present: WUCRL: Alvarez, Baker; Brobeck; Brown, Cooksey, Dexter, Farly, Hansen,
Latimer, Lawrence; Lofgreng Longacre, Martin, McMillan, Nerton,
Fanofsky, Powell; Reynolds, Serber, Sewell, Street, Twitchell,
Van Atta

CRDC: Cope, Crandall, Fossati, Gleason, Hansen, Hildebrand, Kent,
Maker

AEC:  Ball, Fidler9 Fleckenstein

Frofessor Lawrence amnounced that the Commission has given approval to the Mark II1
program, The schedule seleeted by the Commizsion is believed to be for construc-
tion within 36 months and at & site obher than Livermore,

Brobeck said that during the week the AEC requested that the Mark I unit be
designed to allow for OW operation., The only item which is greatly affected by
this changs is the cooling of the liner where the change to OW gperation will

insrease Ly a facter of 3.% the heat which must be remsved, This filgure is based
upon an effschive duby factor of 28%7 for the former deaign. For the presently
designed Mark I this change will require the addition of twice as much wabez
tubing, In addition to this, soms marginal locations such as Joints might have
o be aupplied W¢th still additionsl cooling. These figures are based upon a

P

decay consbant m~ 10 milliseconds for the cavity. The inlet water temperature
will be Z1° € and there will be & temperature rise of 15% in the wabter and 10°
in the copper shest, thus giving & maximum liner temperature at the far end of
the cooli”g system of 4L6° C, Alvidrez and McMillan gquestioned the advisability
of having the cooling tubes run the langth of the tank sines this will introduce
2 uemp°rature gradient along the tank which will give rise to a haper of the
tank duﬂ to differentisl expasnsion. It was pointed oub that this would not be

4 significant F¢fﬂ“t in the Mark I aceelersbor but that the ccoling wabter circuit
for Mark T1 canmot bhe of this type.

MeMillaw said that the spreading of the beam after leaving the accelerator does
oot help very much in eliminating the high intensity central spike, Brown said
that present calculations indicate that the central spike which w111 be approxi-
mately 1 ineh in diameter will have an intensity at least 50 times the average
intensity of the beam, The intensity is expscted to fall off from the central
spot inversely as the radius, He said the distance from the center beyond which
thiz 1/v law holds is dependent upon ths nature of the injected beam, Panofsky
gaid that he has discussed this problem with Henrich and they concluded that there
are three phencmena which will affect the intensity distribution of the beam, One
of these is space charge, the second is angular momentum, and the third is lack
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of alignment of the components of the accelerator. The first two of these

phenomena have been studied and space charge has been found to have a minor

-effect, Under presently-planned operating conditions the angular momentum of

the beam will 1imit the central spike of the beam to approximately 1 inch in
diameter, He sald this leaves the possibility that this central spike of the
beam might be spread out by intentionally misaligning the drift tubes.

McMillan said he was quite sure there would prove tc be enough astigmatism

in the accelerator to spread out the central spike appreciably. He felt that
this astigmatism would be pronouriced enough to mask any effects due to dimen-
sicns of the injector, Ib was the consensus that the central peak of the beam
would not exceed the average intensity by more than a factor of 50 and that this
figure would be satisfactory for design studies, Following considerable dis— -
cussion, Panofsky said that since the focusing effects of magnetic fields within
the drift tubes are second order it may not prove possible to greatly affect the
beam by misaligmment of the drift tubes, ‘

Sewell said that on the 10th-scale model of Mark I they have almost finished
making measurements of the magnetic fieid and the Q; they expect within a week

to have final results on the shunt impsdence and power losses in the various
components such as drift tubes and stems., The drift tube magnets have all been
designed and almost all measurements on them have been completed, They all
appear to bhe gatisfact@vyo These measurements should be completed by next week,
The measurements to pive the magnetic force between drift tubes as a function

of drift tube position are nearly complete, The maximum force between drift _
tubes is being determined at minimum separation. This is on the safe side since
adjacent magnets will be run at opposite polarity so as to repel each other,

Panofsky said that about three weeks would be required to compile an accurate
table of dimensions for the proton drift twbes, He said this work has not yet
begun, Lawrence stated that the Mark IJ design should be taken up after comple-
tion of the Mark I deutercon drift tube design and tests. Panocfsky said that on

“the electron model of Mark I the discharge problem was found to be entirely due

to multipactoring and that this difficulty has been entirely overcome by applying
bias potentisls to the drift tubes., The electron beam cannct be accelerated
with this biasing in a manner which can be scaled for use in the MTA machine, so
installation of rings in the gaps in underway to sweep out the eled¢trons from
between the drift tubes, Pancfsky said that the magnetic fields of the drift
tubes do not aporeciably affect the multipactoring since the field strengths are
so low, He said it has been cbserved that in reversing the magnetic fields the
beam shifts sideways, This is believed to be due tec & lack of symmetry in the
magnetic fislds which is in turn due to the low excitation of the magnets,
Panofsky said that the most important thing to determine now with this model

is the phase acceptance angle because the requirements of the injsctor are
deperdent on this, He said they would alsc measure the in-put and out-put
phases of the bedm in order to determine the bunching effect of the accelera-
tor, Lawrence asked if this could not be accomplished by placing a control

grid in the injector which would be tied to the rf field in the tank so that

by phase shifting one could explore the entire phase region. Alvarez and
Pan@f*ky said that in theory this would work but that it would prove difficult
in practice due to the hlgh frequency belng used,
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Baker said that in testing the l-megawatt RCA 5831 tube in Building 52 they have

loaded it to d@megawatt with a plate voltage of 14 KV. He said that the joint
between the stem and liner in the resonant load has been burned out three times
by this heavy loading due to the breakdown of soft solder at current densities
of about 100 amperes per inch. He noted that Mark I will have liner currents of
92 amp./in. Alvarez asked if they intended to use the copper spray method to
improve conduction at joints, Baker said they did not plan to use this method
because they have had poor success with it, Brobeck said General Electric has
reported R.F. condustivities of 80% of pure copper Ly using this method. Baker
said that cur difficulty with using copper spray probably lies entirely in ocur
poor technique of applying it.

Lofgren reported that they have been testing the Phillips-type low~temperature
cathode in the ion source., They let it run all last night and part of this
morning and then removed it for examination. Apparently the high energy posi-
tive ions do not rapidly damage this type of cathode, due to the low temperature

~of about 1000° at which it operates, With this cathode the tank is much darker

than previously and allows better cobservation of the ion beam, He said it is
now possihle to actually see the beam holding together as far as 28 inches from
the sourse, The beam at this point has a diameter of approximately one inch.
The beam can also be seen leaving the ion source. It appears as a white beam -
which is quite parallel. The beam obtained in this test has been limited to 500
me due to the small size of the cathods. Upon examining the cathode after the
above run 1t was cbserved that the imege of the anode was fused on its surface,
There was a fused circular area on the cathode corresponding to each of the
1/16-inch holes in the anode through which the protons are extracted. It was
cbaerved, however, that the tungsten surface between these fused spots still
remained porous, A duty cycle of 1/1000 was. usad in the ahbove test,

Thornton reported on the electron model of the cyclotren., He said the dee
voltage has been: reduced to 40O volts and that the accelerated electrons have
the energy that & expected from their radius and the magnetic field, The
slectron beam has a magnitude of about 107° amperes. They are now trying to
determine the factors which are limiting the electron beam,

Hildebrand said they have been having discussions with Westinghouse and General
Flestric in connection with Norton's group to insure that they are not overlock=
ing any solution to the problem of precessing the beam with & rotating magnetic
field, There appesrs to he general agreement on our present approach to the
problem, He sald they are now assembling final specifications for the precess-
ing magnet which will be ready about the end of the week., There is a question
at the moment of how to obtain the L-fool diameter non=conducting vacuum tight
cylindrical segment to fit inside the magnet., He said that they have been con=
aidering a segmented structure but this does not appear too feasible, If the
procurement of this member is too difficult it might be pessible to place Lhe
precessing magnet inside the vacuum chamber., The bidders will be allowed to
submit Bids on either procedure, Brobeck said that cut-gassing ¢f 10 micron~
liters per second from the _precessing magnet would raise the pressure at the
far end of the tark to 107/ millimeters, Professor Lawrence said that if it
becomes necessary to place the precessing magnet in the vacuum chamber the
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out=gassing precblem.can be reduced to a satlsfactory value by enclosing the
magnet within a thin-wall metal case with smell openings.

Panofsky said he has made scmé ¢alculations regarding Lofgren's suggestion of.
dissipating the high energy spike of the beam with a rotating tungsten target.
He said the centrai intensity of the beam is such as to exceed by a factor of
200 the heat which can be removed by radiation from a stationary target without
- melting such a target and that consequently the physical size of a rotating
“target would probably be excessive, Lofgren said that the area of the central %
spike of the beam could be increased by this factor of 200 by oscillating as well \E§
as rotating the target so that this solution to the problem might still be
feasible, Hildebrand said that the use of a precessing magnet appears tc be the \\S
cheapest and most probably successful means of equalizing the intensity of the
beam, Brobeck pointed out that 2 rotating : :em would be su1table only .
for the current measuring target (but
deserve too much emphasis. OCcpe saidthettwo Vacuim manlfalds have been delivered
to the Livermore site bubt that there is as yet no structural steel on the site.

Van Atta said that I gwlngston at ORNL had beem'studylng the effects of thermal
cycling on uranium, He sald the results are not very encouraging, although it
remains to be determined how applicable this work will be to the Mark II target,

Powell reported on caleculations he has made regarding the weight of the magnets
required for a high current cyclotron for neutron production. He said that for
a 375-Mev deuteron accelerating cyclotron having a 2Z-foot minimum gap the weight
of the magnet would be approximately 15,000 to 16,000 tons, If the deutercn
energy is 250 Mev the weight of the magnet can bé reduced to about 10,000 tens.

Russell H., Ball
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