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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 -
HELD JANUARY 30, 1951 |

Present: UCRL: Alvérez, Béker; Brobeek, Gork,-Dimmick, Farly, Gordon, Judd,
Kilpatriek, Leavitt, Lofgren, Longacre, Norton, Panofsky,
Reynolds, Thornton, Twitchell, Wallace ‘

CRDC: . Cope, Hlldebrand Maker, Powell
AEC: _Ball Fldler

West1nghouse° Hulse

Brobeek announ@ed that a group of 11 people are now visiting the Laboratory
from NAA to discuss target problems conneeted with Mark II and Mark III.

Brobeck said that the study has continued on the problem first diseussed at

the meeting of January 16 (UCRL-1093) of providing a means for determining

the positions of the drift tubes in Mark I. Analysis indicates the use of
telescopes to view the drift tubes directly will be the least expensive method-
by approximately $30, 000. Maker said .one of the main limitations on using the
photo-elestrie method was in overeoming the severe limitations which the tank
design imposes upon the loscation of the required number of nozzles for mounting
photo eells andlight sowrces. The optical system required the use of 24 nozzles
and would eost an estimated $30,000 to $40,000. An alternative method consi-
dered is to observe the drift tubes directly with telesecopes mounted outside
the shielding wall. This would require, foreach, a single nozzle, together with
an associated opening through the shielding. Sightlng of the drift tubes would
be accomplished with a surveyor's transit, placed to one side of the shielding
opening, which would view the drift tube through a 90° prism., Lighting of the
drift tube under observation would be’ accomplished by placing outside of the
nozzle on the tank a mirror hav1ng a hole in its center. - The mirror’ would be
at an angle of 45° with the axis of thie tank so that light from an appropriate.
sourse on the tank wall would be reflested through the nozzle and onto the drift
tubetube while observations of the drift tube were made by viewing through the
hole in the mirror. ~Alvarez suggested that it might prove convenient to bring
leads up from the control room to the platform on the shielding frem whish
observations of the drift tube position will be made so that the observer can
himself direetly adjust the drift tube positions rather than relaying informa~
tion through the control room. Panofsky pointed out that the positiocning of
the drift tubes must be determined by the rf eurrent through the by-pass con-
densers on the supporting stems so that this information would alsoc have to be
suppiied to the viewer were to make sorreetions directly in drift tube posi-
‘tions., Alvarez suggested an alternative method of viewing which would require
the use of only a single telescope by viewing parallel to the axis of the
accelerator along a line between the liner and the tank. Viewing of the drift
tubes could be accomplished by sighting successfully upon a series of range
finder prisms, one of which would be adjagent to each drift tube., These prisms
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alweys give a 90° angle regardless of their orientation. These eould be made of
mirrors rather than of solid glass teo avoid the problem of radiation darkening.
Msker said that it has now been deeided that the position of the: ‘No., O drift
tube must alsoc be determined. Sinse this drift tube is thin it will probably
be nesessary to sight across its face rather than sighting upon seribe marks as
is planned for the remaining drift tubes,

Brobesk said that' the. present design will have by-pass condensers on drift tubes
1, 2, b, 6, and 8. By-passing the rf currents requires an array of 73 condensers
for each supporting stem at a cost. of about $1500, The unbiased stems are
insulated and have provision for condensers or solid ground connections as
desired, Panofsky said that with the telescope method of viewing the drift tubes
RF voltage should be indieated for all drift tubes rather than for the unbiased
tubes only. This could be aceomplished by utilizing low resistances rather than
econdensers at the unbiased tubes and observing the RF voltage across the resis-
tors, By-pass condensers might also be needed on the magnet eurrent leads at

a quarter wavelength from the stems, :

Alvarez asked if it were known whether there is any commercial broadeasting at
or near the Mark I frequeney of 12,2 megacycles. If there is, spec¢ial pains
will have to be taken to minimize radiation losses from Mark I sinece at th:s
frequensy an output of 20 watts ean be heard around the world,

Maker said that the present design belng eonsidered for the current-measuring -
target for Mark I will utilize an arrangement in which the current-measuring
target and its accompanying conical tank will be removable as a single unit.,
This unit will be provided with wheels so that it can be rolled out of position
and then hoisted threugh an opening in the roof of the shielding into an adja- -
cent, storage chamber where it can be allowed suffieient time for cooling to
permit work to be done on it under redused radiation hazard. The entire tar-
get and cone are insulated, including the distilled water gooling system. The
design of the target itself remains the same as that presented in the minutes
of thé meeting held Degember 12, 1950 (UCRL-1046)., It may be nedessary to
install vanes near the apex of the cone to eliminate a stagnation point in the
cooling water in that region, Panofsky said that the insulation of the target
should be between 10° and 10 ‘ohms so as.to pérmit the measurement of currents
of between 1/10 and 1 milliampere. Lofgren suggested that if the beam eurrent
to be measured is very small the target will require only nominal c¢ooling so
that improved insulation and surrent measuring sensitivity could be achieved
By branehing the cooling-water line and providing a long narrow high-resistance
"insulating section to be used when measuring low currents and a short large-
diameter medium resistansce insulating section to be used when measuring high
beam currents. Brobesck suggested using two short insulating sections in series
with an electronic devise to maintain the potential between the sections equal
to the target potential and thus effectively eliminate large currents through
the water, .

Brobeek said that the requirement for the thickness of the lead gate between
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in the B-1 cavity to permit more detailed: investigatlon of the Xﬁ‘

The instalilation of the heating elements may delay the oscillato’

approximately one montha- Tofgren suggested-that if the- delay isg : ; :
tude the opportunity should be taken to ‘replace the-present’ hydraulicall SV
operated gate valve .of the diffusion pump with a mechanlsm whieh will: not dis=
csharge large quantities of oil into the vaguum system. - The pravision of lead
shielding for the B-1 cavity has not yet been completed,so that it is. stzll
negessary to restriet operation to the night ‘shift, 'Baker saldﬁhe has recently
been studylng the design of pre-exeiters. It has been found tha ~1ncreas1ng
the size of the oseillator does not necessarily improve its operation as a pre-
exeiter besause of the inereased impedance of thelarger . tubeso;ﬂ'bout the only
advantage of using larger tubes is the improved insulation and.the: avallability
of greater power. The solution of the pre-exsiter: problem; however,: ‘Seéms to
require the use of a low impedance tube. The pre-exciter recently designed
uses two type 5771 tubes. One of these tubes is used as a’ coupllng resistor, .
Doing this provides the lossy element of the circuit with a grid ‘so that it

ean be turned off if desired. This has worked very well in prineiple. It has
been found thet pre—excitatlon is made more diffieult if the sub-exciter is

run continuously. The sub-exeiter is a low-level supply whieh maintains a
floor on the plate voltage of the main oseillator: and is an eleot* nic_supply
so that it can be turned off when the crowbar fireso_ If the sub-eXe er 1s
left on all the time there is a low-level of ionization. In the ’
" B-1 ecavity this corresponds to 1500 volts on the sphere.
ionization is maintained "it is difficult for the pre-exeit er’ t'
power, This means that the sub-exciter should come on: simultan
pulsed pre-excitero The sub=exciter will than serve to malnt

exciter, This will require that the @oupling loop of the premexci
out of the way after the tank reaches full voltage in otrder to avold in

voltages of the order of 100 KV on thé transmission line, The' presen';mechanism
for accomplishing this is to rotate the entire 20-foot end seection of-the trans-
mission line through 90° so as to turn the coupling loop parallel to. the axis -
of thé tank. Sinee the cavity may spark down as frequently as once or twiee a
minute it is necessary that this meshanism for rotating the coupling loop
operate through a full eysle in approximately. one . second° Brdbeck said- that
with the present design it would require about 2 sesords. Baker said-:-that-a’
coupling loop of large area is utilized to reduce the amount of prenexciter
power required, The pre-exciter power nesessary to .excite the - cavity i+ j
inversely proportional to the square of the @oupling loop areao; Panofsky
suggested that consideration be given to a design which would all@w the coup—
ling loop to eollapse like a pantograph so as to reduse its area- by a faetor

of 5 or 10 and thereby reduse the induced voltage to a workable valueo;_

Norton asked why the X-ray studies are to be ma@e with the Bel,aavitygrather




- gradients more than about 1508 of -thos'e now being used in the Bnl'o
- would eorrespond to T5% of ‘the design gradient of Mark: I, It .-ds, .
-we determine the practical operating field gradiemt for use with attalnable sur—

"D_\..u P l

than on XC sinece to do this work with B-1 will 1ntrodueefa one—mont
oscillator test program. Panofsky said the B-1 eavity was: chosen 1n5preference
to XC because the geometry of the former will allow a better: extrapolation~of

the test results to Mark I operating conditions. Baker said'-that it:appea s -
that power consumption by eleetron loading may become intolerable at vol

face econditions in Mark' I and Mark II, The B-1 cavity now-has. a,
ourrent involved in X-ray production. The B=1 oavity now. sparks

is a technique in which one amplifies the signal from a sub»exoite xwhile main—

" taining the phase constant. They are using an Eimae tube of 19KW™ platefpower

dissipation, whlch proved to have just barely enough power to work"'
Lofgren said that ‘testing of the full-seale injeotor will begﬁn

Panofsky said that oaloulatlons have been completed on the beam dy i
Mark I utilizing an entranse aperture of 9.8 inches., The. results;show.a~reduc-
tion in the phase acceptance angle to about 20 to 30 degrees, whi¢h is- unsatis-
factory., OCaleulations of apertures of intermediate size are st 111 0gress.
These results. favor the use of 12 megacyole freauency for Mar an 20,
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