Lawrence Berkeley National Laboratory
Recent Work

Title
MINUTES OF MEETING OF MTA REVIEW COMMITTEE HELD AUG. 28, 1951.

Permalink
https://escholarship.org/uc/item/3b92k60d

Author
Fleckenstein, E. D.

Publication Date
1951-08-28

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/3b92k60d
https://escholarship.org
http://www.cdlib.org/

RN

Foom eatrmn. —aebTE
¥ =t

UNIVERSITY OF CALIFORNIA — BERKELEY

RA

i %ﬁ}’fﬁrohlblted
5y ”ﬂmﬁ"ﬁ; ties under

bR ALY ”":"'r” ¥
Whie® dscument contains resms
“.defined in the Atomlc Energy A cEof 1946.
s transmittal or:thm s c‘msure 0@ its con-
}@ents in_any .mabﬂeﬁ_ i
person is prohibited.

DECLASSIFIED

( )

TWO-WEEK LOAN COPY

This is a lemry Circulating Copy

which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545
\—

DIATION LABORATORY

e
P

ORI ON



DISCLAIMER
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Government. While this document is believed to contain correct information, neither the
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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
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
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MINUTES OF MEETING OF MTA REVIEW COMMITTEE
HELD AUGUST 28, 1951

Presents UCRL: 'Almawﬂzg Brobeck, Latinér, Lawrence, Lbfgren, McMillan,
' Norton; , Panofsky;. Reynolds,gThornton@ iTwitchelln

CR&D:; Maykr;,Miller
AEG: BallgrFidler, Fleckenstein

Brobeck stated that a request for authorization to spend money on the
Long Drift Tube Test im Mark I should be forwarded to Washimgbon soom inm
the event that Mark I start-up goes at the optimistic pace, Am early
authorization is necessary if the required materials are to be obtained
to meet an early schedule, Engineering designs are essentially completed
and cost estimates have been prepared showing that approximately $85,000
is required for materials and a total of $195,000 for the entire job,
Lawrence suggested that submission of the request for this expenditure

be delayed until Powell returns, -

Alvarez stated that tests by Kilpatrick on drift tube conditioning to
reduce the X-ray level and the amount of sparking are very encouraging,
Both chemical cleaning and heating hawve been tried and it is found that
the cleaning will reduce the X-rays to & low level; however, heating in
addition is necessary to relieve the sparking condition to any great
extent, With both cleaning and heating the X=ray level is reduced %o
an extremely low level, Because the present design of drift tubes as
used in Mark I and contemplated for A-12 will not stand the temperatures
used@ by Kilpatrick in the tests it appears advisable to consider now the
changes that may have to be made to provide f@r heating the Mark I drift
tubes before operation,

The design and changes are complicated and require considerable thought,
The present magnets cannot take the temperatures used in the tests, It may
be satisfactory to heat at lower temperatures for longer periods but this
is not known for certaim, Methods of external heating are to be studied,

The test cavity (B-2) used by Craig Nunen is being converted to mercury
pumping to provide test facilities that duplicate the conditions used by
Kilpatrick (B-=3 cavity)., The Baker cavity (B-l) is not suitable for heating
tests; however, the chemical treatment will be used in this cavity to study
on a large scale the effects on the X-rays, :

The encouraging results on the ability to reduce the X-ray and sparking
levels by drift tube treatments leads one to consider another drift tube
design whose geometry is at first sight less favorable from a sparking
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standpoint, but more favorable from an efficiency standpoint., These tubes
reduce the RF power requirements appreciably., These drift tubes would be
smaller in diameter than those presently considered and may be envisioned
as long cylinders with larger diameter central sections to house the
magnets, The bore diameter would be the same as for the presently
designed drift tubes,

In the design of drift tubes, the two important quantities that must be
considered in determining the gap length are the shunt impedance of the
cavity (2Z) and the transit time (T) of the particles, .Z ¥ a measure of
the power required to produce & given voltage in the cavity while T is a
measure of the amount of this voltage that goes into the beam as an
energy gain, _

Efficiency is gained in the ™stove pipe" geometry because gap lengths will
be shortened and tank diameter will be increased. Shortening the gap
length increases the amount of energy transferred to the beam and increas-
ing the tank diameter reduces the energy lost in the cavity for a given
voltage, It may be possible to realize a power saving of between 30-50%.
The ability to hold a higher voltage gradient means that the tank for A-12
can be shortened when compared with present designs,

The use of thin drift tubes will increase X-rays by a factor of 2 to 3
which is insignificant when one considers the reduction of 109 in X-ray
level that has been realized in the drift tube processing. One feels
intuitively that the tendency to spark will be increased by the use of
thin drift tubes but our present theories of high voltage RF sparks in
vacuum predict that the sparking could be reduced in this geometry. This
is because the varying magnetic field could spray the emitted electrons
over a large surface area and reduce the possibility of gap breakdown by
sparking, It should be- emphagized that these ideas have so far not been
checked by experiment,

If all of the present thinking about thin drift tubes is correct, it may
be advantageous to go to higher energies than the presently talked about
350 Mev since the higher energies might be obtained with a shorter tank
than the present design calls for.

Brobeck discussed some long range congiderations for A<l12 design. The
first design consideration in this category is a cellular type structure
containing many cavities instead of one long cavity., The cells would be
formed by placlng dlaphragms in the cavity as shown in figure 1,
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- Figure 1

The drift tubes would be about half the length of the previcus drift
tubes. The particles would get twice as many kicks as before, The
advantage of such a system is to lower the voltage gradient in the gap,
The same energy of particle is gotten for the same tank length when com-
pared to the present system., If the voltage gradient in the gap proves
to be a dilemma, this may be a way out,

A second consideration involves changing the diameter of the A=12 tank
in a steép fashion, That is to make the first section of the tank .-
essentially a Mark I while the rest of the tank would be smaller in
diameter to resonate at 24 megacycles, Phasing of the oscillations in
the two.sections can probably be accompllshed by using a master oscil-
lator and a frequency doubling system, Such a design would.result:in a
rediiétion of tank: construction costs. but would :anrease the magne‘b power
requirements. S

Both schemes depend on development of a satlsfac‘bory method of ‘buning a-
cavlty to resona.nee with an: mdependent casc:i.llatmc’° IR
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