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P e s T , P e T S,
siga - the use of the chain reaction for the production of power:

: “and for the production of isotopes, a third very important use mentiocned
.. ‘in- the outline presented at one of’ the early discussions was a small: "

the production. of radiation with & very high level of intensity

Gt i

=« Morrison, the spesker at this meeting, explained a pile of t
type,. that is, & radiation source for experimental purposes in ' i -
oy the: military use of the product. . There is no pile now operabs

i laﬁ.eré_
- contrast.

£ ‘ing with’a flux as high as Hanford which can be used for  expe rimental
5 . purposes,. - While such: a unit might seem expensive at first (the cost

. would be about $150,000 to $200,000), it:would give an important tool

_for study at’ & cost not too much more than & cyclotron-and with a much

. - better source. The flux in the pile proposed by Mre Morrison would be:
. about five times that i the W piles. . U &0 "o Lowod e SR

£l

‘+" The principle of the pile pz:oposed by Mr. Morrisen is aslmr haim

" ‘reaction in L9, using a homogeneous mixture of L9 and a mederator with a
" ‘central core,..Water as a mgderator would not be very useful because:of :
. its rapid decomposition under the intense radiation to be obtained. - .
. Therefore, it‘is suggested ‘that beryllium or beryllium oxide: or some.
_similar material be used as- a moderabor with-the 119 -probably in the fo

* 'of"the: oxids,  Cooling would be obtained by radiation from the surface

" of the pile proper with the heat removed by cooling coils in the reflector
. -around the pile. With beryllium oxide as the moderator and 2 ~ 3 kgo
“L9 in the form of the oxide as the active metal, the temperature drops
across the pile: would be about 2000 C. ©.cx = oo es

s L The- generalk arrangement of such a pilé would be as indicated
* disgramatically in the sketch attached. S e

~ 1

v =

L .eiz ' Thercore.of the ‘pile would be a beryllium metal (or perhaps BedQ:
" or graphite) bottle into which could be poured pellets of beryllium-and. %
plutonium oxide as needed,: Surrounding this to form the pile proper
‘would be a_cube 80'cm on a sidé composed of closely fitted beryllium
' oxide blocks‘with small depressions at regular intervals into which -
" would be placed smsll.compressed bricks of the plutonium oxide. (pure
" peryllium blocks, and-pure L9 could be.used in place of the oxide), - &
. " 'Surrounding the. cubical pile would be a 2" thick graphite crucible - .
-+« contained within a shell of bismuth-lead eutectic covering all sides -
" of the pile ‘#nd crucible except the top. Embedded in this bismuth-lead
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‘E_hﬁ' exceas‘ reprec!uction. factor woulcb be around 5 times that ef
‘Zinn's machine.. .The. total leakage flux would be around 1012 or- 1013
“measured as surface flux at the face of the thermal colum, M‘. the

s thimble - the flux woruld: be about five times ‘this-value.,

PN G 'Wi@er«femd that the beryll;f.um might rediasi it oxide’ 1eav-.
ing pure L9 which melts at 625° and therefore it would be preferable to
either use oxides for both the moderator and the active metal or else

- the pure metals. The latter gives:a smaller unit but does naot - give off
. any- gasaaq& t,ission products for other: uses: in the labarat.m, ‘wheraas»

with -one 'using water- at high pressure and i‘elt that one coruld ‘realize a'.
- factor: of only say 2 or 3 in: favor of the former. However, ¥r. Morrison.
1ainad: ‘that he was suggesting this type of pile only for its advard:aga
<:r~£ having high ﬁenrperature operation and that other types were probably
~as. good or better. Mr. Wigngr: still felt somewhat disturbe¢ by the cem- :
bination of high tamperature with high f'lux. : ;

B ; g

'.‘a

: Iu anmr to the quest:.an,v Ir. Morrison expla:r.ned that the
specifie activity in the P-9 pile at. Argonne was rather low-and. tha.t 5
the pile he-had designed: had the advantage of not depending upon o neutions
captura ‘to-obtain high specific activity. '‘HBe felt it was better to gat
~out the gaseous fission products ‘carrier free as occurs in this type -
pile, Likewise with the use of high temperature metal, it is prebable
" that many corrosion problems will be avoided. Mr. Allison reiterated
his favorable. reaction to high. temparature operation and reported that
-he had approved a program for studying the bismuth~lead alloys for this -
: e purpose. This included the solubllit.y of iron in these alloys, wetting
RS ST of ferrous metals, etc. -Since there are only four main materials ‘suit~-
. ..;: . able for pile tubes—-iron, beryllium, aluminum, and stainlesa ste =t he
~action of bismith-lead and pure hismuth on. these material® §asid gk
investigated. =5 - ; Sl
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