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In July, 1938, when I beoame a Fellow of the  Finnay-Howslf Foun- 

Hitherto it had been oonsiderred a d i f f i c u l t  problem 
After oonduottng 

dat ion I had j u e t  found t h a t  it 18 possible t o  loaalixe the  effeot Of 
fast neutrons, 
oollimate thoso penetrating, unoharged prrrtiolea. 
number of physloal t e s t a  which s h m d  tha t  neutrons could not only be 
confined t o  a beam but that they  could deliver a depth do80 a u i t a b b  for 
t h e  treatment of deep neoplasm, I hegan a aeries of sk in  ti30t8 on rabbits 
nith both  neutrone and x-rays to establish a dose of neutrons t h a t  would 
be safe t o  t r y  on p i t ien ts .  

The t e e t s  on rabbits indioated tha t  the neutron beam could be 
used eafely on p t i e n t a .  
neutrons from our preeent cyclotron would allow c l i n i o a l  tests t o  be made 
on pa t i en t s  i n  t inea  omparable to those ueed with x-rays. 
the practiaability of undertaking c l i n i c a l  t e e t r  with tho prersent oyOlokilOa 
it was decided not t o  wait till our large, new, medical oyolotron b aom- 
p l 4 e d  but; t o  gain some c l i n i o a l  information with t h e  present machine a 
set-up which o m l d  be f i t t e d  t o  t h e  oyclotron and used for test8 on a s  
upper regiona.of the body. 
for medical wea,  a muoh more f l ex ib l e  arrangement w i l l  be poseibb, 
p h t W e 8  aooonpany t h i s  report  ahowing the present i r r ad ia t ion  ~~~raQpnu33ltr 

It was a l s o  determined that t h e  intensity Of 

In view O f  

expedite an effeotive us0 of t h e  now one. I then arranged a trea-nt *I 

Qn the new oyalotron, whioh is being designed 
S O W  

On September 26th fast  neutrons were first adminisCered t;O 0 
pat iontr  Sint,e then onoe eat.h week the ayolotron is used for the o l i d o a l  
tea t s .  Suoh a l imi ted  aohsdule is neosssary a t  present in order not  to 
curtail t h e  m y  other researches i n  progrear. 
dopie therapy is home not undertaken, but single or weekly-spaaed dose0 

The usual daily, diVidanl 

2 are given. -This  preliminary work is t o  be considered more a6 a tea% Of 
skin, mucosal, and  neoplaLtio r e a 0 t i . m  than a8 therapy, although benefl- 
a i a l  r 0 6 U l k S  are being obtained. 
the t i m e  of appearnnoe and the  degreo of t h e  various phaeee of the reao- 
tions. 

~ %e pat ient6 are  watched aaref'ully for -4 
:y 

Compariaons a r c  made t o  the r e s u l t s  obtained with similarly 
oonducted exposures using mil l ion v o l t  end 200 kilovolt; x-radiation* 
oombined inf'ornrstion not only w i l l  8eme a8 a basis for a neutron 
procedure w i t h  the new oyolotron but should y ie ld  r e su l t8  
dependenoe of t he  radiat ion reactions upon various faotore. 

Beside8 aiding i n  t h e  c l i n i o a l  t e s t a ,  I h v e  oooperated h 
Iff. W s h a k ,  who tu an reveral lines of biologioal  experimentation. 

expert  at  t h o  study of chraoaomee, hae oome t o  o w  laboratory a8 a 
Cuggenhein Fellow and is carrying out  etudiee on the e f feo t s  of radiation 

?Ye have been i r r ad ia t ing  mow8 turnore i n  vivo with both neutrons and 
x-rtly8. Dr. Xwshak then observe8 the deoreaso in mitoaea and the 
of abnormal mitosea of' Ihe  tumor oell6.  Yle have used Saroo~vr 180, 8 

on ohromoeomos with t h e  aid of a Grant by t h e  Rational Reaesroh CounO%lr 4 
\ 
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lymphoearaoma, and P manvllary oarcinoma. It ir9 plannod t o  w e  f ieeh ly  
oxc$,sed humac ~:eoplast io  t i soue  in t h e e  studies* 
mado of the  ahromosomal ahangee induced by neutrone and x-rays h the 
fast  d i d d i n g  oelle of %he root  t i p s  of sprouting beans, peas, and 
tomatoars. These vtsrioun ce l l e  have differont. numbers and s h e s  o f  
ohromoeomes as w e l l  aB different  eens i t i v i t f e s  t o  radiation. 
ZS to 6Se whether a oarrelat ion can $ 0  made between the t O C a 1  l e w h  
of ahrmoromes (ahromnmia) in a sell and i t e  s e n r t t i v i t y  ro rad ia t ion  
and whether this r e l a t i o n  i s  dependent on the radiation. 
are t h a t  t o t a l  ohromosome l ength  and radioeenei t ivi ty  are db*eatu  m- 
la ted  and there are some dffferenoes in the aotion of netrt;rons and z-rayh 
This work promiees t o  g i v ~  w o r t m i l  
&ibueaeitivity and for an o planation of t ~ i o  praoosem of o e l l  a l t c r a t i o l  
by i r rad in t ion  a8 w e l l  as an insight  into the nature of crhromoaomes. 

A study io  a160 being 

%e objeot 

Thb in8iaa6ions 

information for the predbation of 

I&. Spear, Aesie.tant Dirootor of the S t r q e m y a  Researoh 
Irrboratories, Cambridge, England, h e  reoently borne t o  our laboratory 
through the aLd of the Rookefeller Foundation t o  etudy the effeof of 
neutrons on mbryonicr tissuea and upon t i s sue  mlturea. 
diatet-3 young rats and Dre Spear has observed the changes in dtOBes md 
the rate of recovery of aefl  development in the mbryonio tbsueae .A 
great deal of work ha@ been done in t h ’ s  f i e l d  at the Stmnge~iXtp &bora- 
tory using gamma r a p 8  oonsequently a amparison o m  be made d t h  tsS6 
remrltrr obtained here. Ne have a180 irradiated two types of baoferb 
and w t l l  soon &art Lrredisttfons of t irsue aultures and further m W y o ~ 6  
tbsuee, This work is related t o  the problems of the i r r ad ia t ion  & 
neoglaawr in  t h a t  dividing O d l S  and t h e  reoovsry of oe l l s  Prara radiation 

We heye %ma* 

studied, 

For t h e  proper &ninint;ratiox of‘ neutran~ and for an b I a P , p m w  
tat ion of th&alogfaaf experiwnta, a number of @ p i a n 1  expsr%m&# 
have beem donee 
at the meatfngs of t h e  Pfiysfcal Soafety in Waahlngton lest W#TRW* bn 
abrtraat of t h f s  paper has been sent  t o  the Seerotary of the F-Emll  
Foundntion. Dr. Gladys imnslow, head of t h e  Department of PhyBiOr a%’  
SmlW College, and I have lnvestiga$ed two problem regarding the i0n.b 
ration produoed by neutron irradiation. 
reported a t  the Hew York Meetings of t h e  Physical Sooie ty  cm Febnwy 
24th (an abstraot of t h i s  i a  enolored), m d  it %e Roped t o  report the 
blanae at the A.nnua1 Wetings a t  “‘&hhgkon in April. 

Wortunately a l l  of’ bhe work dbouesed  ha^ been u n d e r t d m  no 
reoently that there haar not yet been Qime fo- publioation of’rorults and 

I aun now writlq up 
three paperrs and in a few more months there should be same defintts 
re6ulfs t o  report  on the m r k  in progreae. The work on the  Ilbedioal 
Cyolotron is beinc pushed, end it; i a  hoped that i n  several months a 
16 million volt beam will he ob.;;ained. No douSt later in the year f 
w i l l  be setting up (vi arrmgement far neutron irrndlation w i t h  the new. 
cplotron and $oerribXy regular neutron therapy w i l l  then be undiwf;aksn. 

Expsrbents on the oollknation ef‘ neutrons n8m mpaP4md 

Park of’ t h i s  work d l 1  br 

most oaae6 the  data &e st i l l  being acolmaulated* 



I want t o  express my appreroiation Fos the opportunity te 
engage Ln ~ u o h  etimulahh.g work w i t h  the feeling of as8iuranod that has 
been afforded me by th i s  yearb fellowship, and 88 I look fomfiard to 
the cxaitiw things that m y  w i e e  from the rapid developments hem, 
I hope X may be reassured in rqy work by the oontiaued eupport of the 
Finney*IHoowll Foundation* 


