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I. F l l e  Development 
r- ille following typee c.f py-les a? ;lpob3.ei.ls comlected ~:Gtli p1l.e 

d-esfgn are suggested, 

1 Envliched p i l e s  f o r  "bree.ji:gl' 



.- P 



- LI, Physicrr Resecch  

3. ., Nuclear aesctiona - 
T h e  coyls barits of nuclear i 7 e a c ~ i o ~ _ s  ind'uc 

2. Reaction Ckoss Sections 

3, Fission 



- Classical  Plzysics 







Pfleasurements on th such as oxi_da-t;ion-red~zc'cior! 

C .  Crystnllography 

blew and nore efficient means "or %he cxtraction of U ar!d Th 
from ores should be developec., Solvent ex t rac t ion  i s  en 
example Systematic prospect ing for new arcs, dcvelcpaenk 
of methods o f  analysis for aid i n  g r o s p e c t i n s  as w&.i as 
proccss:!ng. E2ethods s u i t a ' c l ~  fcr I.c:.r-g-pade ores D,TC needed, 

h. Recovery of' Ra, Pa, lo, Ac, TisTk9 c t c .  Crclit o r e s .  

c 1  Search f o r  neu isotopes In n.---. L .  JUT e 1. 
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i' I .  

betesmination o f  solubilitfcs ~ c o ~ g l e x  Tori i 'oxxitlocrl, stuC:iss 
of exchange between a c t z v e  unc? inec:tiw i:io-l;cpez, rfiactions 
i n  non-aqueous sc lv- t ior i s  o x i ~ e ~ ~ i o - ~ - r c d u c ~ i o s  potentials, gas 
phase reactions 02 f i s s i o n  yre&x-L C l ( ? i i I 3 i I t S .  Deucloprr~nt o f  
Fl?ysical  methods foi- sepamktng  f i s a i c n   product^ .. such as 
ria35 spectrographic,  Clusfus c:cj:L~xxn, a i d  d i s - L i l l e k Z c n  of -ala- 
t i l e  compounds. Developmen% of large--scale piant  methods 
f o r  recovery of fission products  for; use i n  3-solation  fro^ 
high energy p i l e s .  Fundmanta1 Invest isat ions such as deter-  
mination of fission thresholds nncl enei7gy per  fiss5on. Study 
of products produced by secomi ordsr. mactTons,  t h z t  is, p a -  
dueed as a r e s u l t  of the aSE:i:p$io.,? of n=~.'cror+s by ;jrimary 
fission products .  



poy;er of' rcz6iatici? u i z t i ~ c  cn l zqu lds ,  in- 
c ~ u d ? n g  stuGy of' primary I:mce;:ses Icvolveri, spec i a l  effects of 
different p a r t i c l e s ,  study of ot;ier l i q u i d s  as well as water, 
e t c ,  Zffect of radiation cfi s : l i d s  rncluding s p e c i f i c  effect  
of different types cf raiiiaticiL, fundaxm'cal theory f o r  explanation 
of o f f c c k s ,  induced changes of one compound t o  mio the r ,  e t c .  
E f fec t  of radiation on sepmat4ons processes, colloidal systems, 
semi-permeable xembranes m d  o-Liler rimbranes . 
new chemical processefi a d  new :ethctis f o r  producing chomicrls 
utilizing in tense  radiat-ion of i JLpho.-, beta- and gamma-rays and 
neutrons I) 

Development of 

e. Bstural r ad ioac t ive  i'milies. 

Inves t lga t ion  of t h  chains of ciecay, eapec i-ally h-ii-,",ei-i;o 
-ad iscovered  brsllcliing, half-lives, type, qua.nti:;y ar:d energy 
of racliat ' ons of tile three natural rad ioac t ive  fm.iilLe': This 
i n fo rna t ion  i s  user"u1 i n  connection with chemfcal and radio- 
active and nuclear inxcstigations of the heavies t  elements and 
in  rlimy cases i s  .inndc<-pmte a t  present. 

6. Lletliods of Analysis and Instruments 

8 E Chemf e a 1  methods 

Study of s>ectrosco;ic uethodis including the  study of s p e c t r a l  
l ines  and r,iolecillar spectr.a. Devefopncnt o f  new nethods such as 
vacuum fusion and xiass spectroscopic methods, 



a .  

c. Radiochemical ietho 

7. U s e  of Tmcers,  



* 

men& of new u s e  in ion sowee. Study of 
large-scale  iaterials.  Development of 
met~lcds ~ G F  -hie c o  - c?uc t fxmn other i so tope  
sepera-kion plant, such as the o m  utilizing t h e  dli 'fus5-~i1 
Nethod, Lo a f c m  s7rrii;able foi? t i l e  Zc.n sowce . ,  

b, Chernica.3- p r o c e s s k g  of' product 



: -  .' . 

IV. 

Tke progran of research and d e v e l o p c n t  i n  t h e  mtal lurgical  
fields, as needed i n  the developmer-4 of' nccleonics, mag' be thought 
of i n  t w o  parts, The first, Pmida!eni;c2 studies of the s o l i d  .statev,. 
w i t h  emphasis on metals, an6 seconLiy, devdopment and study o f  
specific materials o f  construction, 

1, 

cb 
G o  

3 ,  
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4. 

5.  

6. 

7 @ 

a ,  

9 .  

I O 9  

Liquid Metal Coolants 

The use of liquid metals as pi le .  coclants ao~5Ld hcve many  advantages, 
p a r t i c u l a r l y  as a means of obtaining. usefu l  energy T'rom the p i l o  
reaction. Lead, blsrnuth, memwy, f.ead/b,lsrnc'ch e u t e c t f c ,  sodirm, 
sodim/potass im a l loys  have a11 been proposed as coolants 
Before such a p i l e  can be constmctsd e 'thorough study o f  the 
effect o f  these coolants upon all materials with v:liich i t  comes in  
contact must be made, 
must a l s o  be c a r e f u l l y  s tud ied .  

Oxide Systems 

Oxide p i l e s  i n  which the f i s s ion ing  alemeat and .nodera"~o_r are 
present 8 s  oxides rather than as mta l s  gay be c)pe:aable nt high 
temperatures The h i e l  t fng po in t  dis.pa;ii OP t.he :?m;2ose,d oxide 
combinations should be determined since tha me3--Li_ni; po in t  seta 

and nschanical properties o f  the oxi&;::.and th-s 8 f f c c t  or cool :mts  
must be studied i n  d e t a i l ,  

The purrping ~nc i  c-irculatiofi of such coolan-ts 

- 

__I 

an upper limit on the opera t ing  t e q m m t u r i :  ~ 
Pi i h3  x1ie:riT.al I physl.ca1 

I E f f e c t  of  Fission upon P r o p e r t i e s  

9914 
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( a ;  2 7  ' B, Additional Military As2ects 

2, ,Use of Nucleonics in B i o l o g x  

urized person is pro *, 
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C. Radiation Therapy 

V I .  Heal t in .  Protect ion 




