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a t i a n s  on l l v l r 4 .  e y s t e z s  and t h e i r  fuels, t h e  otner lrrciudes t h e  plamut Of 

radioactive t r s c e r  h ? ~ l i c a t i m s .  Under the f h s t  cuteforjt f a l l s t h e  studies 

on induced a ~ t i v l t i o s  niediated' by reactor neutrone, t h e  effects of inharent 

practical t o  use ~lrace.':~re8 b k i c h  a z p l o y  induced i n s h n b n e o u s  radiation8 

an? r n ~ ! : w j u t i v l t i o e  of a h d  half-j i fe . .  
I 1 

?or instance, lt has bees pO6olblO 
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t o  mi...? t h e r a p c K t i c  t r b l s  w i t h  such a p e n t s  a8 r a d i o a c t i v e  chlorine, wi th  

a h l f - l i f e  of only 38 minutes. 

advanhqes related to t h e  ahart paricd of irradiation, la  that the area Of 

exposure f o l l o w  the u4 distributiori pattarn of the  mterld, which is 

In thlr inatanom there are  important 

u sua l ly  q u i t e  dif ferent  frcn the  d i s t r i h t i c m  obtaining IQIO h w a  la-, 

by which t h e  the r a d i o a c t i v i t y  has deoayed awry, A 8  f u  a8 the u8e of the 

r s a c t o r  is concerned,  tills Is a straignt-fo-d application of routine 

irwtope ; . r d u c t i o n  iuethcxis. !+re, the special clrcumstnnce is simply that  

Qphasls is placed on r c p i i i t y  of ha1dU.q  d appliaation, uhich make8 

possi.de LrJ unusus l  hp;dlcat ion of  s p c i a l  phys io loglcp l  knovledce of path- 

.4. . - a  

t r i b u t l o n  of r s d i c e c t l v e  io.i lne in t h e  Imdg mi:*ht be considsred. 

uidely h o v n  apent  of .stazlc i n d i c h e m  is used i n  certain diseases 'of the 

thyroid  land, smetimes to dest roy  cancerous follicular material, sanetimes 

a h p l y  t o  cause reduction of thy ro id  a c t i v i t y  t o  c o n t r o l  Graved' d-se 

This 

aa an aid in menaging oard iac  c m p l l c a t i o n s .  The r a t i o n a l e  for  rdo iod inr  

thrrapy irr b a d  on the  a c a u m b t i o n  

ft -8 many bmrs to reach t h e  peak o m c e n t r a t i o n  lait thtwuftmr the 

(yt.Fhl b carrid off s1owl.y. Mort of t h e  radiation i8 thu8 d*vrP.d 

t o  the g l a d  i t s e l f ,  th. rcpldndsr of the body being spared by virtu. of 

thit avidi ty  o f  the  gland for I o d i n e  md the gradual nature of i t a  rrart- 

-0 lato pr-8 t o  bo dietrlbuted and ubsequent dilution la the  

of radioactive aaterial in thr, (land. 

- 
c 

body. In  ooatrart d t h  t N a  picture, an experimeatLL study of the behaCrior 
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selec'  i . e  r . ir .at lcs.  

of an). w e n t  itl t he  body i s  bas i c  t o  t h e  unders t s rd in?  an3 Inprovanant 

of tnrautigat$ve and t h a r a p u t i c  modalities b a e d  upon it. 

;;:iovleaZe of t h e  rat1 ern of ::rJeF*ent or d i s t r i b u t i a n  

Ir U c p l e  enurneratian of t h e  r e a c t o r  f a c i l i t i e s  we lmvo u s d  

sodiu, e t c .  

\ b ,  s : . ~ i  t ex:'osure pneumttic tube  i rradiat ions  to mako C1 38 , 
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ousl:: a s  L. s t . t F i r -  area for r ebc to r  ex?erlmects or R S  an 

oi eratj::r s s c e  v:.ere ir, v i v o  e x - m r i m n t s  have been carried 

o t '  usin(- sk,crt l i v e d  isotopes. 

"his e n w e r a t i o n  define8 the outline of the vc&k vhioh h a  

done snc! v h i c h  is possible to do. 

j o c t s  m y  be of i n t e r e s t ,  since no t  all am be described to a v  mthfmataX'7 

degree if coo.;,letene8E; m this paper. 

4cme further d e t a i l  a A f.v of tb pre 

* 



to V O ~ ~ O U S  c;EriLt a.q5 n e r v m c  tissues, followed by p r n l l e l  studler ta 

establ i sh  carresyx:rjirJ- r a t e s  of loss a t  termination of a n e s t h s h .  'Fb 

few hours' w o r k h q  : h e  which the e f fec t ive  half life of X a n m  d.laVd . 

a o U r a t d  chlorofcrrr were also b e p .  Here the reactor facil ity lad to 

. .  



Cetcr4:lne-:n 8 microscopic  13de-b u h i c h  prtrr of the o r g r d r r  the 
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Ti~riDu-i;o;;t t h l s  brood r r o p m  certain 3 h i t a t i o n s  continue t o  

recur. I n  a way, t h e s e  l i m l h t l o n e  are raally axpression8 of t h e  

net,:. t.0 rxsn furttler into p o s s i b i l i t i e s  revealed by t h e  earlier Fnvesti- 

ruticir::; they sre t h e  r e d t  of a cunjAetely mtural growth of i d e a s  and 

- . . - ic . ,~~i  :i iQ:s. 

I,uarititj. L:::I qua l i t ;  o f  exterm1 n d t r o n  baame, (2) a d a p t a b i l i t y  of 

f b c i l i t i e s  ti, t n c  s ; . ec i a l  needs of experiments C B  they arise. 

'i'wo t;:Fes of liJuitir+; ~ ' e c t o r s  are  e s e e n t i a ~ y  h e e d  on (1) 

'iide aaed f o r  Greater quan t i ty  and far con t ro l  of t h e  quality 

or energy 01. t ~ i e  rieuitrJn tma ii f e l t  e s p e c i a l l y  in t h e  neutron captwo  

tharay;j. experiment ana its ancillary inves t iga t ions .  Tne f k e t  medical 

f a c i l i t y  i n  t h e  rool' of t h e  rsactor provided a flux of  a t n u t  2 x 10 

n e u t r m s  par  second-tq8cu61.t: ca?t imetar ,  

l e v e l  a t  vfiich such  vork can be carried out. 

con t r ived  and has beer, used extensively.  

8 

T h i s  ue now h o u  t o  be th. lomd 

An irpprovod facLlity m a  

The flux was increased  to a b u t  

' 3 x lo9 neutrons/sec*cm2. But  the  h C r d 8 d  convenience ' through having 

e s h u t t e r  a n d  s i t a b l e  s h i e l d %  a m a n p a e n t s  a l l m a  many k inds  of -1- 

mente t o  c e  carTied out  during routine w a r k b g  houra. 

ment t h e  screenhe of prooduros and m a t e r i a l s  i n  developing tM8 

atbout -e. 

r i g h t  be literally interminebla.  The further hpmansntr H hope &tk 

fra tbe neu Mia1 hesearch Reactor include another  iPolvaH b 
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reactor exposure l o o p a  and d b e c t l y  into  trsatrsnt cooa or laboratory 

touching the r e t c t a r  vall i t s e l f .  f i e 0  there are fiequently substances 

lircitetions of present equipant  predude any axtensir. imrer t lgat la  eJ 

reactor t h a n c a l  and radiation lnfluenoe on these mb8hno.r. 

There is n o d  for more study of the way vhioh nwtran bwmr 

of various q w l i t i e s  penetrate t i r s w .  

value Ln 6ucn work. 

Collimated beema are of s p c i a l  

The therapeutic axprJPlsnt8 have d d d  f l u o r  

b w h i c h  cannot be d s l i v e r d  except by d i f f u s h g  o r i f ~ o e 1 ,  hover=. h w w  

theleas ,  6cme instmuant stud166 tilth i on iza t ion  w b s t s  h t i 8 S l O  

equivalent phantamv h a v e  her ,  carried out v i t h  neutroo iatensitlee onQ 

one-thousandth zit3 strong a8 the s i tuation uoed for aryarinantil t h . r q Y ,  

and these have beou corkdated vi tb p u t a t  r tudies  8at up to dUpliOak 

gation much more valuable. 

_ .  
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~ U ~ 1 0 6 e  1 ’ 8 S ~ l l ~ C i l  ret, C L ( J r .  

rile zesigfi of tm a x ; x i n e r i t d  f a c i l i t i e s  of  tr.e tiedical h s e ~ r c h  

Reactor is Itsel:’  the  r e s u l t  of a x t e r d v e  stu3y. 

t o  4 a t e  m d  each ~ r o ! o a n l  for a fbture p r o j e c t  has been considerad in 

:nq a t  the rlnr v d c h  i s  nov t aMne  concrete rhape. B r i e f l y  s b t e d ,  the . 

s p e c i f i c a t i o n s  are these: the M)IH is capable of ?rovi(!inq ex te rna l  t h e m 1  

nsufron beams a t  i n t e n s i t i e s  about  10 t h e 6  those we have used, v i t h  the 

f a s t  neutron and pan% ray contaminat ions we13 below llzits accept&b>u for 

t h e  axpe r imenh l  situation. It provide8  a p t i e r A t  irradiation f a c i l i t y  

w i t h  a widely h c h j t a b l e  t res tment  port  incorpora t ing  both g w  ray and 

neutrori s h u t t e r s  snci with an suxl l l~q7  preyaratioa roam. 

f o r  modifying the cneracter of the  r,eutron flux, i n  ordar t o  explore t h e  

e n l k n c d  ?eA.e t ra t ion  of e?ithsrmal neutrons.  An i d e r . t i d  e x p o s e  k c f l i t y  

is provided lor t d m d  i rrauiat ions .  In add i t ion ,  a l a r g e  c e l l  d i r e c t l y  

a ~ c j s e d  t o  a b a r e  face of‘ tne  r e a c t o r  i s . a v a i l a b l e .  A col i lmated neutron 

bean; !iole for h - a d i b t ~ O r :  of m i ~ o b i o l o g i c a i  specimens and for study of 

r a d i a t i o n  c f f e c t s  o r  m u t r o n  de;tii dosimetry in tissue or equivdant  m e d t  

Each pnaae of the mrk 

Idwins a r e  included 

is ava i l ab le .  Our u r k  a l s o  include8 t h e  apF l i ca t ion  of r a d i o a c t i v e  m a t a r i a l o  

of very  s h o r t  hd; i i f e ,  f o r  w:lch t h e r e  a re  i r r a d i a t i m  tubes  in s ldo  tb 

I 

0 

r e a c t o r  s r r q e d  for d i r e c t  d e l i v a r y  b t o  t h e  treatment rotma or labaratorlor. 
“I..: 

h a r p  our axperienoe vlth the q i m e n t s  using the Rrookbaroa 

. 

A , .  . . 
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in the prQgrOe8 of our uork, 

. .. _ _  
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