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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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Pre~ent:. UGRL: Alva!'ez, Baker, Brobeck, Brown, Byerly, Chupp, Cooksey, 
Cork, FarlY, -GOrdon, Hanson, Judd, Kilpatrick, Latimer, 
Lofgren~ Lo~gacre, M~tin, McKissen, McMillan, Norton, 
Panofsky, Powell, Reynolds, Serber, Sewell, Thornton, 
Twitchell,· Van Atta, Wallace 

CRDC: Chambers, Davis, ijansen, Hildebrand, Maker 

AEC: Ball, Spedd;i.ng, Wilhelm 

G.E.: Webster 

Westinghouse: Hulse, Kresser 

.. Brobeck said that in a. m~eting yesterday with Professor Lawrence the date of 
F~bruary 1, which was mentioned last week as the approximate date by which 
the major d~sign teaturea of Mark II would be. decided, was discussed. The 
Laborator,v wanted it made clear that only ver,y tentative design specifica
tione will be available by that date. It was decided that we will not 
proc~ed now with the development of the 300-KV DC injector Which was dis
cussed last wee~, since there are other ways of obtaining the advantages of 
h~h energy injection such as decreasing the transit time loss in the first 
few gaps or th~ use of a grid on the first drift tube. 

Brobeck emphasized that both the Mark I MTA- and the L-1 test cavity are of 
eq~al importance in the Mark II MTA program. The Mark I machine will be used 
to obtain data on the behavior of the low energy end of Mark II, -while the 
L-1 test cavity will supply data on the behavior of the high energy endo 
Hildebrand added that the schedule for the construction of L-1 will remain 
several months behind the Mark I schedule even though it _will be possible to 
use the M~k I power supply for initial operation of L-1. Alvarez pointed 
out, and after considerable disatission it was the consensus of the meeting, 
that the design specifications for Mark II cannot be made more definite than 
they are at the present time until Mark I is in actual operation. 

- Brown reported on calculations to estimate the loss of neutrons by resonant 
capture in the primar,y target. The primary target is expected to be composed 
of eithe!' uranium or thorium. During operation, neutrons of 1 to 2 Mev will 
enter the moderator from the primary target. During_moderation the neutrons 
pass through a resonance·region in which there is a relatively high probabil
ity of capture by either thorium or uranium. Although the loss of neutrons 
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through this process is not complete, since the production of plutonium or 
U-233 respectively will result, it will be desirable to keep the resonance 

. capture in the pr:lJn,ary target at a minimum in ord~r to concentrate the 
production of product material in the slugs in the lattice region. Esti
mates Qf the neutrons which are lost through resonance capture (expressed as 
a percentage of the total neutrons produced) depend on the moderator material, 
being 24% for graphite, 18% for beryllium, 13% for D20, and 4.5% for H20o 

These figures are m~ch too high and can be materially reduced by placing 
between the primar,y and secondar,y targets a blanket of beryllium, H20, or 
D20• B.r using a 2-centimeter blanket of H20 the loss by resonance capture of 
neutrons diffusing back to the primary target is reduced to less than 1%. By 
using a 5-om blanket of D20 this resonance capture loss becomes 2%, while a 
7.5 em beryllium blanket makes this loss 5%. The blanket material described 
above is effective in r~ucing the loss by resonance capture since these 
b~anket materials are much more transparent to the fast neutrons leaving the 
primar,r target than they are to the moderated resonance energy neutrons which 
diffuse back into the primar,y target. The use of a water blanket is not as 
advantageous as the above figure of 1% would indicate, since it has a large 
capture cross section for thermal neutrons and the resultant loss of neutrons 
by thermal capture in the water blanket would amount to about 10%. For this 
reason only D20 and beryllium are suitable as blanket material. In the case 
of blankets of the latter two materials there is some loss of thermal neutrons 
in the primary target which is essentially offset, however, by the production 
of neutrons by thermal fission in the uranium of the primary target. About 
2 tons of heavy water ~ould be required for a target 6 feet in inside diameter 
and l5 feet long. 

Brown said a model graphite lattice is being built in order to test the basic \ 
soundness of calculations on neutron economy in the target. This model will 
have a di~eter of about 5 feet and will be about 5 feet long. It will have 
provision for the use of a· primary target of either thorium or uranium as 
well as for the insertion of appropriate blanket materials~ The graphite bed 
will be provided with aluminum tubes through Which will flow CCl4. The CCl4 
has about the same capture cross section per unit volume as does a 5% lithium
aluminum alloy or uranium~ The total ne~tron absorption by the CCl4 will be 
detennined by the measurement of the Cl3o activity produced and will there
fore duplicate the diffU$ion properti9s of these target materials. Provision 
will be made for holes through the. graphite lattice sot hat flux distribution 
of neutrons of various energies can be determined by the insertion of foils 
of metals which have resonance capture in the desired regions. Resonance and 
thermal capture in the uranium will be measured by the use of cadmium-covered 
and bare uranium foils, respectively, in which the neptunium activity will be 
determined. The graphite lattice in this test target will be made from G-18 
graphite, of .which there is an ample supply in store at the Laboratory. 

Baker said the one megawatt oscillator is working well. It is now yielding 
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an output of one megawatt at a plate voltage of 1?.5 KV and with an effi
ciency of ?8%. The resonant load (B-1) is now being pumped down to vacuum. 
It has been pumping for the past 3 days~ Several leaks will have to be 
repaired before operating vacuum can be obtained. The X-ray production 
experiments in Building 16 ·have been continued. The voltage on the electrodes 
under CW operation has reached 1.05 megavolts. .This produced an X-ray inten
sity of 90 R as measured through· a l-inch lucite window at the top of the 
tank. It appears that the X-rays are produced predominantly at the bottom 
of the tank near the rear instead of- in the region of the high voltage elec
trodes. Alvarez pointed out that the X-rays originate where the electrons 
terminate their trajectories rather than where they originate. Brobeck asked 
Baker what his plans were with regard to pre-exciters. Baker said that a 
preliminar,y design of the pre-exciter housing has been made and that engin
eering drawings of this are now being made. Baker also said that the use of 
low-level excitation is still considered advisable. In the event that the 
ion locking problem proves serious, however, it will be necessary to augment 
this with high-level pulsed pre-excitation. He said that the XC unit has 
been known to operate occasionally without pre-exciters but only after pro
longed and intensive operation which has allowed a ver.y thorough bakeout of 
the tank. Panofsky said that with the 40-foot linear accelerator, also, the 
problem of pre-excitation becomes simpler after prolonged operation. Panof-· 
sky said that in initial operation of the 40-foot linac it was found necessary 
to pre-excite the high energy end of the tank because multipactoring occurred 
at the low energy end •. However, after operating for some time it is possible 
to move the pre-exciter to the low voltage end. 

Longacre said that it is still necessary to get the power from the more power
ful oscillator into the electron model cavity in order to overcome the opera
tional difficulties which are unique to this model. Also, a new injector, 
required to simulate more closely the injector designed by Lofgren, has been 
built and will be tested~ 

Hansen said that the lOth reinforcing ring is scheduled for erection tomorrow .. 
The steel erection for the vessel is now about 25% complete- The east-west 
tunnel on the south side of the building will be started this week~ The 
Contra Costa Electric Company has installed the foundation for the 40,000 
KVA transformer and have about 60% of the excavation done for the underground 
conduit. P.G. & E. has now erected all of its power poles and ~ stringing 
insulators. Thomas and Rosenfeld are fabricating manifolds and working'over 
the -Kinney pumps.. Bids on the power supply building are now being analyzed. 
Two companies are working on bids for the liner but satisfactor,r bids have 
not yet been received from either of them. In answer to a question from 
Twitchell he said that all of the sheet copper for fabrication of the liner 
is now in storage at Livermore. 

~"""~ ........ -:--._""-'_T.""d.~~--~-:-.• ~--::-=-: • .::. 
14--- _ _ ;_ . au::~,_· -,.,.-:.~~~-;.:::z:.:.::~.-::-·:.- · .. : ::::z.:, __ ,,._.-:-~ 

=--=5-~~""fi. E'"T-'·'·'·"''o==-"" c:::::: ·-- . .,......~...-;.-.;;:..:;:.-:.::.~: ... -~.-a·~·;~ 
~- ~~..:: 



DE·r.r. A ('t'fr'tr.'t)_ 
•· 

. ,,., . 

. . ·1·~. 

}'.· 

' ... 

._.. 

·I:· 

DECLASSIFIED 

,;. 

,i· 

.. 1} • 

• -<! 

.. ) 

., ·•,. 

~ ·• I 

·:::-

· .. ·: 

: , . . .. . 

-·~. 

<' .; 

'Y 

• 

~-J • 


