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Present: UCRL: Brobeck 9 Cooksey,\) Farly9 Judd 9 Lawrence, Lofgren,\) Martin9 Reynolds~ 
Sewell,\) Thornton9 Vail Atta 

~ Oope 9 Crandall,\) Davis,\) Hildebrand,\) Kent,\) Powell 

AEC: Ballll Fic.iler 

Martin said that it will be necessary to produce approximately 700 ma of 300 Mev 
cyclotron beam in order to obtain the same neutron production which can be 
realized frem a 500 ma 350 Mev linear aceeleratoro He said CR&D is preparing 
a cost estimate of a. production cyclotron in terins of beam current and beam 
energy.. The cost estimates are being prepared for a single niachine to produce 
700 ma of beam and also for seven individual cyclotrons each producing 100 ma 
beam'" 

Hildebrand -said the first part of the J-16 report~ which comprises a description 
of the test machine -to be built -at Livermore, is no'J~T essentially comPlete.. The 
second section,\) dealing with a production model presulil.ably to be built at Weldon 
Spring, is nearing coin.p1etion., Present cost estimates for the cyclotron and the 
linear accelerator machines indicate that the cyclotron method will be less 
expensive by approximately 50 megabucksa (Note: This was later changed by 
revision of target and -beam loss figures) He read a suggested draft of the 
third section which presents the pros and cons of the cyclotron and linear ac
celerator approaches.. The draft met with tentat'ive approval.. Davis and 
Hildebrand have prepared-estimates of plant cost and product cost as a function 
of beam energy for various beam currents.. · 

Hildebrand said that the reduced rf losses in the cyclotron as compared with a 
linear -accelerator will result in a power saving of approximately three mega
bucks per year per machine-., He added that the ratio of peak to average intensity 
in the ion-beam should be distinctly more favorable for the cyclotron than for 
the linear accelerator~ Also. it is thought that there may be less operating 
tiine lost due to ·sparking with the. cyclotron.. The linear accelerator~ however:; 
has the advantage of being capable of extension to higher beam energies and 
can therefore presumably be made -inore economical to operate .. 

Lawrence said th-at the comparison between a 500 rna linear accelerator and seven 
100 rna cyolotrons should ,be made on the basis of having all seven cyclotrons in 
the same area and provided with common facilities.. He said the expense in
volved in taking advantage of the dispersal possible with the multiple cyclotron 
approach should not---enter the fundamental comparison of the two methods" 

Martin said that the Radiation LabOratory has estimated ·the cost of a J-16 
unit for Livermore at approximately 20 megabucks:; while CR&D has estimated the 
eost at about 25 megabucks.. Martin said that the magnitude of the target cost 
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for the cyclotron will be determined by the fraction of the circulating beam 
which it proves possihl~ to deflect~ the fraction of the deflected beam it 
proves possible to conduct to the target~ the aperture of the J.ef"leoted bea11 1 

ratio of peak to average intensity within the beam at the point of the primary 
target~ .and upon the neutron economy a.ttainable 't>Jithin the target lattice" 

Sewell discussed removal of the circulating beamo He said they have visually 
observed the deflected electron beam from the electron model external to the 
magnet poleo It has been observed that while the bea"n. is being deflected 
none of the beam hits fluorescent clippers placed inside the machineo Tfiith 
the electron model it is not pOssible to obtain accurate measurements of the 
circulating beamo ··He said however that on the basis of visual observation it 
is estimated that approximately 90 percent of the circulating beam llan be 
deflected and that of this deflected beam approximately 90 percent can be focused 
on a targeto This latter factor of approximately 90 percent has been verified 
exper:i.mentallyo 

Sewell said it was possible in one experiment~ by the addition of iron ·to the 
· pole faces 1 to reduce the horizontal divergence of the external beam from 450 

to between 10° and 150-o It -was found possible in this experiment to concentrate 
50 percent of this .focus.sed beam upon an area l/S11 x 1-1/2" · at a distance one 
pole radius away from the cyclotron;. He said it should be possible to do better 
thari this with a full S·Oale machine~ and suggested a target aperture of 20 X 6• 
as adequate for a full scale maQhineo Lawrence said that the aperture required 
should be independent of beam current" 

In a discussion initiated by Lawrence it was decided to include in the J-16 
report both a single 700 ma cyclotron and seven 100 rna cyclotrons as alternate 
approaches iil. order to permit an illustration of the expected sa.vings in 
1a.ttice costs realizable with such high currents and to illustrat,.. the advantages 
of such possible future developments" Thornton said that it may prove desirable 
to build ten machines ·each producing 70 ma, or perhaps five producing 150 ma 
each" The construction of J-16 will answer just such critical questi.ons as this .. 

Lofgren presented -experimental data obtained with the 20" injector cyclotron 
for the quarter-scale ·bev-atron.. His conclusion was that a low ratio of peak 
to average intensity within the deflected beam is a characteristic of cyclotronso 
Lawrence stat-ed that the high dee voltages and the consequent large spread in 
radial velocity in the beam,- tog-ether with the .Large ( 5-10 percent) angle with 
wich the circulating· beam entered the electro-static deflector rendered mean
ingless any comparison. of the profiles of deflected beams of this injector cyclo
tron and J-16o Lawrence said the ability to focus the beam frc.~:tn the electron 
cyclotron to a small-area is extremely t>noouraging and should permit the con
struction of a production target. for J-16 having a beam aperture small enough 
to insure the attainment of excellent neutron economy within the lattice~ 

Davis said th·e advantage inherent in introducing the beam to the target through 
a small aperture c<>uld be realized either by reducing the size of the target or 
by increasing the production from the lattice,. A discussion f'ollowec4 the con
sensus of which was that the improved .focus of the cyclotron beam would result in 
a reduction in investment cost of about 10 percent in favor of the oyclotrono 
Cope said a more important consideration would be the approximately 10 percent 
impravement in production for the cyclotrono 
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It was conclUded ·that the ratio of peak to average intensity for the cyclotron 
beam woUld be no greater tha.ri 2/1, compared to 50/1 for the unprecessed and 4/1 
for the precessed beam from the linear aacel~rat.or .. 

Davis presented some calculations on product cost which showed a slight economic 
advantage- to the use of intermediate beam energies and high beam currents when 
a specified· rather -than an unlimited production is required., He added he-wever~ 
that in the energy range of 300 to 450 Mev the cost of the product is fairly 
constant.. Cope -said. that the iinportant conclusion to be drawn from Davis 1 

calcUlations is that for any given machine one will eventually reach its ulti
mate bea.!It current --and .if' at th-at. time it is possible to improve the voltage 
gra.dieri\. (in the case of the linear accelerator) one could significantly im-
prove production.. · 

On the basis of the .foregoing discussions it was the consensus of the meet.ing 
that the characteristic of a production cyclotron would be that 80 percent of 
the clrculating beam -woUld be available on the target and that the attainable 
ratio of peak to average -intensity in the beam woUld be 2/1" Thornton said the 
.figure of eo percent is somewhat in doubt since with the electron model it is 
not Possible to obtain an accurate ineasUi'einent of the fraction of the circula
ting beam Which is being removed~ 

Sewell sa.id that the visual observation indicates that the cyclotron beam f-ills 
the dee at the hill from whi.eh it is removed$ and it is possible that some of 
the beam is beiiig lost \inobserved to the tarik in the region of this hilL Judd 
said. that shoUld 'this prove to be the ease it will be possible by proper shiin
ming of the magnet to coiTect such a defect~ 

Martin said that· the 10 to 20 percent of the circulating beam which is lost 
will be collected on a tube bank near the deflector.. It is not expected that 
there will be other regions of high heat flux due to stray beam .. 

The deadline of transmitting the J-16 to Washington was set at August 31~ 1951Q 
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