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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.



DECLASSIFIED

UNIVERSITY OF CALIFORNIA
Radiation Laboratory

N

Cover Sheet

. {A@%‘@N S ook 1274

=*Thig Ocumem auy, f=-amtion -affecting: the INDEX NO.

Do not remove  cALopalDuienisesssonkmod Jiales. T his document c toms — __ pages
. : .z,‘wa,a_ T e ¢ 3 ok its.eontents in .. : 0 "};
any niaaier £o g i th.orized \isprohibited 1 NS IS cOPY Series 22

and mey.resuit in severe crimi
apphcﬁb’fe“ﬁ‘ederal Jaws, T

FE S

‘pfnal}ies under

=

: ﬂfé}ﬂ lssued to Informticn Divieion, UCHL

erined in the Atomic Energy ACV;OF 1946"
its tmnsmlttal or the dlsclosure oF its con

tents in” anry_magnerb,to_anaunau&ohzed’
Peisan 1 “prohibited.

Eoch person who receives this document must sign the ‘cover sheet in the space below.

Route to Noted by Date Route to Noted by Date

4-C_

..




DE@EASSEFEED . Gontrast No. W=7405-engz-48

GConbtraet

decument, go
ribed States. Its

TalL

Berkeley,

CLASSIFICATION CANCELLED

BY AUTHORITY OF THE DECLASSIFICATION

r—

m‘:vww e ——— . BRAN USAEC 3

M--“-., o "-“W BY. - /5 5 7
e “TRILTOSo SIGNATURE OF THE DATE

s " PERSON MAKING THE
CHANGE




— UCRL-1271
= Technology Materials
Testlng Accelerator

- DECLASSIFIED

STANDARD DISTRIBUTION: Series A g cgpy Numbers

Atomlc Energy Commission, Washington 1-5
_Chieago Operations Office : ' 6
Patent Branch, Washington ' - 7
Technical Information Serviee, Oak Ridge 8-12

University of California Radiation Laboratory . -13-30

RESEARCH SERVICE BRANCH
‘Atomic Fnergy Commission -
Berkeley Area
Berkeley, California




RESTRIGTED DATA UCRL-1271

DECLASSIFIED - *'

il b )

MINUTES. CF MEETING CF MTA REVIEW COMMITTEE
HELD MAY 1, 1951

Present: UCRL: Alvarez, Brobeck, Farly, Latimer, Lofgren, Moyer, Norton,
: Panofsky, Thornton, Van Atta

CR&D: Hildebrand

AEC: Ball, Fidler, O'Donnell

" Moyer reported on shielding requirements for Mark II. He said that the
measurement of neutron yields by the use of the water tank containing
manganese sulfate solution measures only the total neutron yield, whereas
a determination of shielding requirements necessitates at least an approxi-
mate knowledge of the production of neutrons by individual pnocesses and
the angular and energy distributions for the several processes. There are
3 sueh processes effective--namely: evaporation, stripping, and recoil.

The latter process is one wherein a single nueleon within a deuteron
makes either single or multiple ecollisions with single nucleons within
the target nueleus and thereby ejects one or more nueleons.

- For the evaporation proecess the angular distribution is isotropie and the
effective energy will be a few Mev. For the stripped neutrons their
distribution is in a direetion within small angles to that of the inei-~
dent’ deuteron beam and their energy is taken as 1/2 that of the deuterons.
‘For the recoil neutrons the distribution used is f(e)oC cos e and the
energy has been taken as 1/2 Eq cos? e. The cross-section and angular
distribution for the stripping are available from the Serber theory.

Total yields are available from the Pittsburgh data at 15 Mev, and we have
yield data at 200 Mev available from work done at Berkeley. The agreement
is good for the high energy data and misses the low energy data by a
factor of about 5. Chambers has studied yield data from copper at 190 Mev,
He has taken all of the cross-sections whieh yield neutrons and has found
the total cross~section for the ovroduction of a neutron to agree within

a factor of 2 with the data of Crandall and Moyer. For the ealculation

of shielding requirements four different assumptions as to the magnitude

- and pattern of beam losses were used .and caleculations were made on the
basis of each. These cases are as follows: .

A. 20% beam loss uniformly dlstrlbuted along the length of the
accelerator,

B. 2% beam 1oss uniformly distributed as in "A".
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C. 20% beam loss exponentially distributed along the length of the
accelerator on the basis of a reduction by 1/e in 200 feet.

D. A 2% beam loss exponentially distributed as in "C".

On the basis of any one of the assumptions A through D one knows the
amount of beam lost at each point along the axis of the accelerator.
From this, and knowing the assumed cross sections, one can calculate

the number of neutrons produsced by evaporation, stripping, or recoil,
together with their energy and angular distributions. One c¢an then
perform a numerical integration along the axis to determine the required
thieckness of shielding at each point te give a neutron flux outside the
shielding of 10 neutrons em~ -2 see~l. The drift tube magnets intercept
the high energy stripped neutrons and thus eliminate them from coensider-
atlon for the 0urpose of shielding requirements.

Calculatlons of required shielding thicknesses for each of the above
cases were made at 500-foot intervals for the 1500-foct Mark II machine,
The results of these calenlations are shown in Table 1 below for

Cases A and C.

Entrance End Exit End
1500 ft. 1000 ft. 500 ft. 0 ft.

Case A 125 ma 5.0 feet 6.7 feet 9.5 feet 13.6 feet
500 ma 5.6 . 7.5 10.6 15.0
Case B 125 ma 4,0 5.5 8.0 11.6
500 ma 4.7 6.3 9.0 13,0
Case C 125 ma 6,0 6.7 8.0 9.2
500 ma__ 6.6 7.5 9.0 10.6
Case D 125 ma 5.0 5.5 6.2 7.0
500 ma__ 5.6 6.3 7.2 8ol

Table 1.

The choice of the shielding thickness required for the roof of the
acéelerator building has been madé empirically on the basis of experi-
ence with the shielding of the 184" eyeclotron. With this instrument
it has been observed that for a 5-foot wall thickness the roof needs
to be 1.5 feet thick, while for a wall thickness of 15 feet the roof
thiekness should be 4 feet.

Hild ebrand said that in view of the empirical relation given for
determining the roof thickness it appears that the actual thickness of
roof shielding will be deeided on the basis of struetural requirements.

Pandfsky said that Mark;II:is'béinngesignéd so that 'that halifiof the
injected beam which must beirejécted will be lost within the first 50
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or 6ngeet and essentially no beam is expected to be lost beyond that
point. On this basis Case C above is the most reasonable maximum beam

 loss to be provided for, He added that it is planned to add an automa-

tic deviee to turn off the machine if too large a fraction of the beam
is being lost.

In answer to a question by Alvarez,'Moyér said that the shielding
requirements listed in Table 1 above will handle the X-ray shielding
requirements without the requirement of additicnal thickness.

Panofsky recommended installation of foundations heavy enough to
support shielding thicker than the 10.6-foot maximum thickness given
above for Case C so as to permit the instal lation of a shielding wall
15 feet thick if necessary. He pointed out that the 15-foot shielding
would be required for a 20% beam loss under a very unfavorable assump-
tion as to distribution and is the maximum beam loss that ecould be
tolerated and yet permit the machine to be considered operable. There
is therefore no point in providing foundaticns for shielding any
thicker than the 15 feet required for this type of operation.

Hildebrand suggésted that perhaps the shielding costs could be redueed

. by making the shielding thinner in areas where there will not be need

of operating personnel or, he added, one might also put all of the
equipment on one side of the vessel and place the. opposite side of the
vessel near the canyon wall and thereby reduce the concrete shielding
requirements on the canyon side.

Hildebrand said that CR&D will design for Case C (500 ma) with founda-
tions and layout permitting a change to Case A; and subject to study
of possibilities in preceding paragraph.

Brobeck requested Moyer to inelude in his report on shielding the mag-
nitude of the radiation field inside the shield. This information is
needed to estimate the effects of the radiation on insulation and
other materials inside the shield. :

Hildebrand said the conduit through the shielding in Mark I will not
be sealed so that if we experience trouble in deterioration of insula-
tion the econduit will be tapped and air blown through.,

Farly reported on present status of the RCA tube development contract.
RCA is chiefly concerned in the modification of the 5831 tube to a new
style called the A-2332., The latter number is the code name for the
shielded grid type of tube. The conversion of the 5831 into the
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A-2332 involves removing alternate filaments and replacing them with
T-shaped shield structures whose footings are imbedded in the slots from
whish the filaments were removed. The problem then is to increase the
emission from the remaining filaments te produee a tube capable of one
megawatt ‘output. RCA wants to maintain the physieal size of the 5831.
The estimated life of the thoriated tungsten filaments of the A-2332
tube is 10,000 hours. The A-2332 is provided with a turbulent type of
eooling whlch will permit the d1551pat10n of at least one megawatt from

the anode structure. Filament emission is estimated at 2 amperes per
square centimeter and the tube is estimated to be capable of 500 KW for
~ CW- operation. The total filament emission current will be 125 amperes

with a plate voltage having a maximum of 20,000 volts and a minimum of
1500 volts. The tube for pulsed operation is estimated at one megawatt
power, although this requires the total theoretical filament emission
current -so that it may be necessary to incredse the filament temperature
somewhat for pulsed operation. The tube operates with 80% effieiency at
500 KW output and at 70% effieieney for an output of 700 KW. The
amplification fasctor of the tube was reduced fram 50 to 8 when an
attempt was made to inerease filament emission by broadening the fila-
ments. RCA has listed the following as ameng the1r plans for the
immediate future:

1. Expedite the construction of their new building.

2., Contact and assist vendors in every possible manner to
facilitate delivery of equipment.

3. Place orders for additional equipment.
4. Produce three new A-2332 tubes.

5. Produce several experimental A-2332 tubes in whlch the-
electrodes are about 20% longer.

6. Proceed with the design and construetion of a suitable test
set., - ’

7. Proceed with stockpiling of parts usable on either the 5831
or the A-2332. .

8. Continue the unit shield structure studies directed toward
 compact geometry and; if time permits and if the structure
provides any promise, proceed with the design of an experi-
mental A-2332 embodying this feature.

9. Continue extrusion of beam forming and other struectures
which would reduce e¢onstruetion time and improve quality.

10, Interview construction personnel.:
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The contraet involves 2.3 megabucks for development and production
preparat ion, of which $850,000 is for development only, the remainder
being for stockpiling of material and the hiring of manpower so as to.
permit the undertaking of the ccnstruction of the required number of the
production model tube. The anticipated cost for the total requlred

-number of tubes is 5.7 mepabucks.

Norton said he talked with Garner of RCA today and was informed that ﬁhey

~ are trying to increase the length of the filaments by 20% and hope to

have a tube of this type with them when they arrive next week. They
plan to test the present A-2332 as well as the new A-2332 on the present
pantograph structure, They also plan to test the A-2332 containing the
20% longer filaments. Garher of RCA is ccming te the laboratory to get

‘more information on the design of cluster oscillators. RCA is scheduled

to submit a proposal for construction of the cluster cscillators by the
middle of June, :

Hildebrand eXpressed.the opinion that the RCA eontract for tube construe-
tion shpuld properly be a subecontraet under CR&D.

Alvarez recommended that we éxplore the DOSSlblllty of having burned
out 2332 tubes restrung with new filaments in order to cut down the cost
of tube replacement.

Hildebrand said that 90% of the machine tools are now on hand at Liver-
more and it is expected to have the machine shop ready to go in 6 weeks,
although it may be the first of July before the shop is completely
staffed with machinists. Temporary additional power will be available
for the drill hall in about 8 weeks. Foundations for the injector dry-
doek will be peoured in abcut 3 weeks. The 21st of May has been set as
the date for initial evacuation of Mark I for a strength test. Mercury

pump exoerlments will be resumed next. week.

Lofgren said that the present limitation on achieving full design output

from the injector lies with the present. rectifier. The power supply for
the Mark I injector will have a: hlgher rating than the one being used
for the test set-up. -
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