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Besides the use of the chain reaction for the roduction of power:
" and for the production of isotopes, a third very important use menticne :
- mthemxtlinapremted at one of the early discussions was a small: " "

e’ far. t intensity

the production. of radiation with = very high Ievel of

». L

Gerta lir. Morrison, the speaker at this meeting, explained a pile of the
~“latter type, that is, a radiation source for experimental purposes in . . .
- contrast to the military use of the product. There is no pile now- operat-
“ing with a fiux as high as Hanford which can-be used for experimental
. 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 taol
"..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 in the Wpile. - T.: © o e ey

% The principle of the pile proposed by Mr. Morrison is a- slow chain

. ‘reaction in L9, using a homogeneous mixture of L9 and a: moderator with
- ‘central. cores. Water as a m¢derator would not be: very useful because:of
. its rapid decomposition undér the intense radiation to be ‘obtained, - °
- Therefore, it ‘ig suggested that beryllium or beryllium oxide: or some.
similar material be used as-a moderator with-the L3 probably in the fo
: " ‘ef"the oxids, . Cooling would be obtained by radiation from the surface.
- 577 of the pile proper with the heat removed by caoling coils in the reflect
4. : . -around the pile, With beryllium oxide as the moderator and 2 ~ 3 kg-o
' L9 in the form of the oxide as the active metal, the temperature drops
across the pile: would be about 10007 C. ©ocx - o ice e

arrangement of such a pilé would be as indicated
attached, " e

E2g . The generalk _
- diagrammatically in the sketch

~ 1

"5

et Thesores of] the pile: would be a beryllium metal (or perhaps Bed:
" 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 ai regular intervals into which = -
" would be placed smsll.compressed bricks of the plutonium oxide. (pure- ..
' beryllium blocks. and:pure L9 could be.used in place of the oxide), - wi-
- 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’snd crucible except the top. Embedded in this bismuth-lead.
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‘Eha exceea‘ reproc!uction factor would: be around 5 times that of
‘Zinnts machineo.. ,The total, 1eakage flux would be around 1012 or- 1013
measured as ‘surface flux at the face of the thermal column.h M'. the
‘thimble, the flux: would be about five t.imes this value.

R T ‘m@er«femd that the. beryll;f.um might reduce e dxide: leav-,
::Lng* 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 .
i tha pure uetala‘ Th.& latter gn.ves ‘a smaller um.t but does not give off

. at the qenﬁﬁr.

:rission.

© with one'using water-at high pressure and i‘elt bt S onmd e s Mirn a

a L._f’a,gtor gf only say 2 or 3 in: favor of the former. However, Mr.,ltorrison

laina& that he was suggesting this type of pile only for its advantage -

crf ‘having_high ﬁenrperature operation and that other types were probably
‘a8 good or better. Mr. Wigner still felt somewhat disturbed by t.he com= "
"bination of high tamperature wit.h high flux. : ‘

: s Iuans!m- to the quest:.an,air. Morrison expla:r.ned that the
—‘specifie activiﬁy in the P~9 pile at. Argonne was rather low-and. tha.t peiad
the pile he-had designed: had the advantage of not depending upon o neutiton:
__capture to-obtain high specific activity. 'He felt it was better to gat
. “.out the gaseous. fission products carrier free as occurs in this type -

: pilee Likawiae with the use of high temperatn.re metal, it is prebab].e

. that many corrosion problems will be avoided. Mr. Allison reiterated

-~ his favorable reaction to high, temperature operation and reported ‘that

- he had approved a program for studying the bismuth-lead alloys for this -
purpose. - This included the solub:.lity of iron in these alloys, mtting
..of. ferrous metals, etc. Since there are only four main materials ‘suit~-

able for pile tubes—-iron, beryllium, aluminum, and stainlesa ste :

. aetion of bisnmth-lead and. pure bismuth on. these material® ‘
investigatod. = = :
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