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Ltr, David E. Li l ien tha l ,  Chairman 
U. S. Atoxic Zxrgy Comission 
1901 Consti tution Avenue 
Xaspington 25, 3. C. 

Dear tXr , Li l i en tha l  : 

Attached you w i i l  f i n d  t h e  repor t  prepared f o r  the Atomic Enerm 

Follo-aing your presenta t ion  of t h e  problems of pol icy concerning 

Comission by i t s  Board of Re-Jieur. 

research i n  the  f i e l d s  o f ' b i o l o g i c a l  and nedical  science as  they now 
confront t he  Comission, the 3oard of Revien enbarked xpon a s e r i e s  of 
consultations.  During the  c o v s e  of t'nree dzys, ;-me 16th t o  19th, 
t he  Board held interv2ai-r~ with eleven nen who have had int imate  con- 
t a c t  x i t h  tlie vrork of t h e  i l a n h t t a n  D i s t r i c t  aad the  Atorzic Energy 
Comis s ion as  re fa ted  t o  nedicai ,  hea7,tli-physics aiid research programs 
These :fieri included a s .  Stafford. L. Ja r reg ,  Robert S. Stone, X. Friedel,  
H,  Parker, A .  I)owdy, G ,  F a i l l z ,  L. i iwplnann,  3 .  YZlberry, A. Brues, 
I I .  C u r t i s  a ~ d  A. Dounce, 
Colonel Cooney, iisar Admiral Sro-;m and Dr. R ,  E. Djer of the  United 

. Sta t e s  Public Eea l th  Service.  Furthermore, t h e  Sozrd had access t o  

. and u t i l i z e d  f o r  i t s  i n f o m a t i o n  a l l  repor t s  per t inent  t o  the  problems 
with which it had t o  deal .  

I n  addition, corferences were keld with 

After t he  Board had acquainted i t s e l f  v i t h  the  work of t he  p a s t  
and the various proposals concerning t h e  f u t u r e  of t h e  program, it 
discussed a t  length  on June 20th the  ?roblens presented and has 
surmarized i ts  thouzhts, i t s  recomendiitions and suggestions i n  its 
report .  
of i t s  del iberat ions may prove of ass i s tance  t o  the  Comission i n  
es tabl ishing c s r t a i n  mattars  of pol icy.  

It is t h e  s incere  hope of t h e  Board of Review t h a t  t h e  r e s u l t s  

The 3oard i s  desirous of taking t h i s  o;?portuiiity t o  e .qress  i t s  
a?pxcia+,ion t o  t h e  Commission f o r  i t s  whole-hearted cooperation i n  
f a c i l i t a t i n g  2 d i f f i c u l t  a s s ignmnt ,  The Board i s  a l so  deeply indebted 

, 3r. J ,  I f .  Eo-.vland and L t .  A ,  14. Holland, Jr-, 
i v o  ass i s tance  i n  i t s  work, 

Faithful>; :roilrs , 
/s/ i c c ; L L L L  >-iT?nm p, Li\B 
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Folder - 2 
I . I ,..... . . . . . .  * ._  



. .. . . . . - . . . , .  

~ f t e r  211 introdLCtory discussion (secticl? I) of t h e  need f o r  . 
medical nn i  b io logicn l  rasearch i n  t h e  f ie ld .  of r sd ia t ion ,  2 s  r e l c t ed  
to t h e  p o l i c y  of the Atomic 2:ierKy commission, <?is report  xi11 describe 
znd. dei"ine i:i Section 11 the ? r i i x r y  creiis of respons ib i l i ty  o f  the 
iitomic Encrgy iomriission f o r  the  maintecance of medical ma bio logica l  
resecrcii. Sect ion I11 w i l l  ou t l i ne  and discuss what rimy be c9 l led  the 
Comission 's  sriared r e s p o n s i b i l i t i e s ,  i.e., tkkose t h a t  involve coopera- 
t i o n  o r  s h r e d  r e s p o n s i b i l i t i e s  with o k a r  branches of the Government 
o r  with un ivz r s i t i e s  and p r iva t e  i n s t i t u t i o n s .  Section I ,  11, and I11 
contain spec i f ic  recolimeuciations of the Board of Review wi th in  o r  imme- 
2 i s t e l y  f o l l o w i ~  t h e  s ix tenents  of r e l a t e d  conaitions o r  objectives.  

From t h i s  po in t  the  r a p o r t  proceeds t o  dec l  i n  Section I V  
with h n d i c a p s  the Atomic z n s r w  Conmission m u s t  surmount i n  f u l f i l l i n g  
i t s  obli6ations.  
t o  the recruitment and t r a i n i n g  of porsonnel, i s  ?resented, with recom- 
mendations, i n  Section 1'. 
Comiissionls work which c o n t r c s t s  snarp ly  with the usual circumstancas 
of s c i e n t i f i c  work, namcly, i t s  s e c r e t ,  r e s t r i c t e d ,  o r  c l a s s i f i e d  char- 
a c t e r ,  and.sonc of  t h e  implicat ions thereof. The r epor t  concludes w i t h  
nu Section (VII) devoted to a brief statement regarding an organizat ion 
x i t h i n  the Atomic Energy Commission with r e spons ib i l i t i e s  f o r  maintaining 
sa t i s f ac to ry  d i r ec t ion  and support  of medical md. bio logica l  research 
i n  o r  re la ted  t o  the  Atomic Energy Commissioti. 

A nuch more important s e t  of problems, chose r e l a tod  

Sect ion VI i s  devoted zo zn aspect  of the 

SECTION I. Thc lieed f o r  Idedical and L\iological Research and Training. 

Because adwnces i n  medical and b io loz ica l  knowledge cre of 
v i t a l  public advcntagt., beczuso rzdio-activz mater ic l s  can be e f -  
f ec t ive ly  used. i n  obtzining such knowledge, and because naw medical and 
pu t l io  heal th  problems r r e  assoc ia ted  with the deve)opment of atomic 
power f o r  both indus t r ia )  and mi l i ta ry  purposes, ws s t rongly  recommend 
t h a t  rcsesrch and t r a i n i n g  i n  a l l  ospects  or" the sppl ica t ion  o f  a tob ic  
energy t o  mediccl and b io log ica l  problems be continued and where 
prof i table  expanded. Thc e x t e n t  t o  which the  Atomic Energy Conmission 
should conduct, f i n m c i a l l y  support ,  o r  assist  without f inbnc ia l  support, 
resecrch 3r?d t r a i n i n g  i n  medicine and biology w i l l  be fu r the r '  defined. 

The nead f o r  medical and b io log ica l  research on the various 
e f fec ts  of radio-active substances m d  atomic f i s s ion  i s  both urgent  and 
cxtmsivs .  I t  i s  urgcnt  bec3use of the  extrzordinary danger of exposing 
l iv ing  creatures  t o  red io-ac t iv i ty .  
dcfcnsive a3asures ( i n  the  mi l i t a ry  sense) agc ins t  rad ian t  energy are 
no t  y e t  known. Prom now on we si iall  nine, t rans?ort ,  process and use 
rrdio-active substances as sources of power, too ls  f o r  inves t iga t ion  of 
b io logicc l  processes, and f o r  t h e  troatment of disease.  
be incessant danger i n  handling such substances and using t h e i r  radio-active 
properties.  
As an explorer a l l o w s  for  unforeseen hardships and unprediotable events,  
the invest igator  m u s t  plan f o r  ex tens ive ly  unf'oresean eventua l i t i es .  
number of radio-activi: substanoes i s  large;  many have never been iden t i f i ed  
es exis t ing  i n  m t u r z ,  Si~ch Substances c a l l  fo r  suspicious study. The 
I'acts l e a r m d  and the mastery obtninad i n  the pas t  f cu r  years acquire  most 
of t h e i r  imnepse s igni f icance  n o t  merely from t h e i r  present  s t a t e  of. dev- 
eiopment bu t  f r o m  what they will l ead  to. AS the so le  possessor of ' the 
matar iuls  and the processes involvca,  the Atomic Energy Commission must 
continue and extend reszcrc  

I t  i s  urgent b k a u s o  e f f ec t ive  

There w i l l  therefore  

The nsed f o r  f u r t h e r  research i s  extensive 8 s  well a s  urgent.,  

The 

i n  the U.S:A.' 
UUlL.AKWIV= ' .  
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The primary r e spons ib i l i t y  of* t h e  Atomic 3nergy Commission 

I n  con t ro l  of oijeratioris Ivi t i i  po t en t i a l ly  dangerous 
f o r  medical aRd b io log ica l  research i s  i n  a sense self-contained, d i r e c t  
and inherent.  
mater ia l s  , the  i-.tomic liners- Conmission has heavy r e spons ib i l i t i e s  t o  i t s  
employees and t o  any o the r s  who .could suf fer  from i t s  negligence o r  i t s  
ignorance. With an  absolute  monopoly 02 new arid 4;owerful t oo l s  f o r  re- 
search and important knowledge, the  Atonic & e r a -  Commission has obliga- 
t i o n s  t o  share i t s  - acqu i s i t i ons  with the  s c i e n t i f i c  world ivherever securit37 
considerations penni t .  

which are unique, cons t an t ly  .dangerous and ce r t a in ly  not ye t  s u f f i c i e n t l y  
understood, t h e  Commission has every reason t o  assume extensive responsi- 
b i l i t i e s  f o r  f u r t h e r  development and s tudy of t h e  e f f e c t s  of products of 
atomic f i s s i o n  on human l l f e .  
agenoy has the  information, t h e  %now-how," t h e  equipment, o r  t h e  sub- 
s tances  possessed by t h e  Atonic Energy Comnission. 

For reasons of na t iona l  safety,  no o the r  

me reaomnend t h a t  f o r  t h e  f u r t h e r  s tudy of t he  b io log ica l  
e f fec ts  of r ad ia t ion  and a l l  forrns of detect ion,  proteution and t r e a t -  
uent,  and f o r  t he  p ro tec t ion  of employees, t he  public i f  exposed, and the  
c i v i l i a n  population i n  case of war, research involving c l a s s i f i e d  mater- 
i a l s  o r  operations be liberally provided l o r  i n  Atomic Energy Commission 
in s t a l l a t ions .  There research  bearing on t h e  detect ion,  prevention, o r  
treatment of r ad ia t ion  e f f e c t s  can be car r ied  on properly outs ide  Atomic 
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Ei:ergy Commissio;i i n s t a l l a t i o n s ,  t l iere  s'loulci be no obstacle  t o  p r % f a I  
o r  complete ritomlc Er,argy Coniiiission supsort  for such researc];. 

We recornelxi t h a t  (a) the  b io log ica l  and inedical consequences 
of rad ia t ion  [wit!l  ? a r t i c u l a r  atte:;%io:i t o  nziT radioact ive ma te r i a l s ) ,  
(b)  t he  t ra inir ig  ci' ;iersonncl i:i tlle recognition and contol of rad ia t ion  
hazards, and ( c )  t he  heLltil cont ro l  o i  operations involving hazardous 
mounts  of rad ia t ion  be made prinsry a c t i v i t i e s  of t h e  Atonic Energy 
Commission. 

Ttiose a c t i v i t i e s  irivo;v;,nE; c l a s s i f i e d  mater ia ls  o r  operations 
must be supported b; and c a r r i e d  out witi i in Atomic h>ierg3r Conirnission in-  
s t a l l a t i o n s ,  
support with funds c o r r e l a t i v e  s tud ie s  a t  un ive r s i t i e s ,  contr ibut ing t o  
knowledge, on the b i o l o g i c a l  and medical e f f e c t s  of rad ia t ion  but  not in -  
volving the  use of c l z s s i f i e d  mater ia l s  o r  irlforrnation. 

It w i l l  a l s o  be des i rab le  t o  encowage and,, where necessary, 

I 

! 

j 

We recommend t h a t  t h e  Atomic Snergy Commission continue t o  pro- 
vide i so topes  f o r  sale a t  nominal p r i c e s  t o  s c i & n t i s t s  qua l i f i ed  t o  work 
~ L t h  s u c l i m t e r i a l s .  
Isotope Eranch.for . thc purpose of pro tec t ing  those engaged i n  t h e  use of 
radioact ive isotopes derived from htor.iIc Energy Commission sources. 

k consul t ing serv ice  should be provided through t h e  

The time i s  approaching when t h e  supply of i so topes  f o r  t h e  
study of fundamental b io log ica l  a i d  m d i c a l  problems w i l l  more than meet 
t h e  needs of American inves t iga to r s .  
progress i n  medicine and biology t h a t  quaE&ied i r ivest igators  i n  o the r  
countr ies  hove such i so topes  f o r  t h e i r  s tud ies .  

It woula be i n  the  i n t e r e s t  of 

We suggest that s t eps  be taken t o  make isotopes ava i l ab le  t o  
forcign inves t i sLtors .  

It might be noted t h a t  t he  publ ica t ion  of t he  monthly sales 
record of isotopes i n  Science would a i d  i n  sliovririg t he  s c i e n t i f i c  world 
t h a t  t he  Atomic Energy Commission i s  e f f e c t i v e l y  contr ibut ing t o  t h e  ad- 
vancement of knowledge d e s p i t e  the  impressions o f t en  l e f t  by seour i ty  
regulat ions,  

Cotaparable t o  t h e  d i s t r i b u t i o n  of isotopes,  t he  dissemination 
of s c i e n t i f i c  information by t h e  Atonic Energy Commission c a l l s  f o r  favor- 
able, though cailtious, a t t e n t i o n .  ?rot,ipt clearance of papers submitted by 
former steff mcnbcrs znd t h e  publ ica t ion  of accumulated information i n  the  
present  possessioil 02 ti ,e Atomic Xncrgy CoLullission, when oleared f o r  secu- 
r i t y ,  would similarly enhance t h e  s c i e n t i f i c  s t a t u s  01' the  Commission, t he  
morale of i t s  s t a f f ,  and f u r t h e r  acce le ra t e  b io log ica l  and medical research. 
Probably much of tkce inforr,latiori not  yet published w i l l  prove t o  be tenta- 
t i v e  and incomplete. Kovwver, recogni t ion  should be given, wherever secu- 
rity considerations v d l l  now pcrinit publ icat ion,  t o  workers whose patr io-  
t i s m  o f ten  gersiiadcd then t o  forcgo the  c r e d i t  of having done valuable 
work under except ional ly  d i f f i c u l t  condi t ions.  

We recommend a c t i v e  encouragement of publ icat ion of aocumu- 
1r;ted s c i e n t i f i c  p p e r s  a f t e r  dec la s s i f i ca t ion ,  e i t h e r  as records of t h e  
Atomic Energy Comniission o r  throu&l..,subsidies t o  professional  journals ,  
as may be proposed by t h e  Medical Director  and approved by t h e  Xedical 
Advisory Council (see Sec t ion  'ZII). 
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I n  con:rast, t o  tb:e y-iqary r s snons?SS . i t i z s  of the Atomic 
E n e r y  C o m i ~ s s ~ o ; ~  f o r  -::or?.: dcecribed i n  Snct jon 11, there  i s  a second 
tvx " I  of research which t,ce Co.missicz S!ia?lld share :rri.th o the r  or.ga:iiza- 
Lions.  Here the Conzission s!iould co l l aborak ,  ozfer ing the use of i t s  
equipment, s taTf experience, n a t e r i a l s  suc5 as isotoTes, a i d  the services  
cf I ts  s t a f f  as teachers, l e c t u r e r s  o r  consul tants .  Perhaps the simplest  
,: :iay - t o  present t h i s  f i e l d  of ivork i s  
Atomic Energy Comission should be pre?ared 50 collaborate i n  the study 
of medicine and biology. 

. .  

t o  naxe the agencies uu5tl: vhich the 

(a> The U. S. Public i lealth SerxLce has experience and 
a u t h o r i t y  as a guardian of  the public i iealth i n  peacetime and of c i v i l i a n  
popula t ims  i n  vartime. Its staff enjoys con t inu i ty  and e f f ec t ive  promo- 
t i o n  pol icy.  
which compare favorably with those a t  un ive r s i t i e s .  
l i s h e d  administrative s t ruc tu re  t o  dea l  with i n d u s t r i a l  hazards. It 
nould. have a l o g i c a l  interest  i n  the  i n d u s t r i a l  developments of atomic 
f i s s ion .  It has had f o r  25 years an increasing measure of publ ic  con- 
f idence and Congressional support. In  i t s  National I n s t i t u t e  of Health, 
it possesses labora tor ies  and a growinz staff of medical and b io logica l  
s c i e n t i s t s .  In the i n t e r e s t  of pro tec t ing  the public, t he  Atomic Energy 
C o d s s i o n  might look fortrard to  the establishment, i n  conjunction -d.th 
the 3. S. Public Health Service, the  Bureau of Standards, the  Department 
of Agriculture, and o ther  per t inent  Governmental aSencies, a center  f o r  
researc!i and f o r  trainin:< t o  provide an extensive r e se rvo i r  of personnel 
i n  and out  of Governmental services, eqriipped f o r  spec ia l  needs of tk 

It can o f f e r  careers i n  medical and b io log ica l  research 
It has an estab- 

/ 

i 
i i 

i I 
I publ ic .  

. I  

* I  

';;e recomend t h a t  i n  v iex  of these considerat ions the Atomic - 
Energy Cornrdssio'n e ip lore  ard consolidzte, i f  possible, c o o p r a t i v e  re- 
lations!lips with the U. s. h b l i c  Health Service, with a view t o  offer-  
i ng  the U. s. Public Mealth Service perso2nel o p n t u n i t i e s  i n  the Atomic 
iinergy Comisslon regional  labora tor ies  t o  learn and f u r t h e r  inves t iga te  
methcds of protect ing i n d u s t r i a l  employees and c i v i l i a n  popxlations 
a p i n s t  havards oi gases, dust, contact, e f f luen t s ,  and o ther  forms 
of exposure t o  rad ia t ion  ?ossibljr a f f ec t ing  i n d u s t r i a l  workers and 
c i v i l i z n  populations. 

"7 

(b) 
defense ayainst  atomic bombs. Accordinzly, i t  i s  imperative f g r  the  
Atomic Energy Comission t o  o f f e r  i n s t ruc t ion  and experience t o  Army 
and Navy medical and a n c i l l a r y  aersonnel i n  the pro tec t ion  of troops 
and sh ips  from the  e f f e c t s  of atomic weapons, 
thz accumulation of a backlog of t ra ined  personnel within and outs ide 
the Armed Forces can n o t  be over-emphasizcd. 

The Armed Forces have grave r e s p o n s i b i l i t i e s  f o r  

Th;: urgent  need f o r  

. .. '.ve recormcnd t h a t  o f f e r s  be promptly made f o r  the t r a in ing  
and in s t ruc t ion  'of rcprcsentat ives  of the  medical personnel of the Armed 
Forces i n  the i n s t a l l a t i m s  of the Atomic Energy Comission and such 
f u r t h e r  col laborat ion i n  the s tudy of problems a l r eady  comon t o  both 
orzanizat ions as may be aossihle. 
f o r  :;!le s?eclal.ize6 t r a in ins  and indoct r ina t ion  of  personnel a t  various 
l eve l s .  h c s e  shou2.d include the doctcral ,  technical,  and apprent ic i  
categories. 

I m ~ d i z f e  ?ro:risj.nnz s11ould be made 
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( c )  T h i  r e l a t ions  c,f fedsra11y spo:-isored resgarch and 
research or@-aLza%lons %o cducAtlonal and scholar ly  forces  and resources 
of this c a m t r y  requ2i-e KO:O t ipi ,'or r e f l e c t i e n  and mor? ext.ensive 
dizcgssion .?k-?r, xe can r ; i v  in t h i s  report .  
a'mnic f i s s i o n  concetvable came alrnost e:itirei.y fror; w i v e r s i t y  staf'f 
ax6 univers i ty- t ra ined Len of many I m d s .  
and our  knoxledge of r ad ioac t iv i ty  dspmds a l s o  on the  recruitment 
and t r a i n i n g  providad by the univerz i t ies .  
about u n i v e r s i t i e s ,  
s tand thoug.. almost imp0ssibi.s t o  dupliGate elsevrhsre. 
contact w i t h  a constant oncoming stream of anbi t lous and educable 
youig men, they f o s t e r  a passionate exercise  of untrarmeled cur ios i ty ,  
they possess a broad and stimulating v a r i e t y  of i n t e l l e c t u a l  contacts,  
a t r a d i t i o n a l  yet l5ve ly  s k i l l  in teachint ,  and a c o n t i n u i t j  and s t a b i l i t y  
fo r  persons of exceptional a b i l i t y  i n  teaching and research. 
personnel a t  t h e i r  best exercise I'rsely t h e i r  c w i o s i t i e s  over a wide 
range of theory anS exparience. This a l l  too brisf account reveals 
the advantages that un ive r s i ty  contacts afford t o  s c i e n t i s t s  in the  
Atonic Energy Com,ission, 
the universities i n  re turn?  

The luiovi1sdg.e that made 

Tne fu tu re  of atoriic f i s s i o n  

There Is nothing mysterious 
Their ;3ecullar contr ibut ions a r e  easy t o  under- 

They a r e  i n  

University 

!;hat carI the Atomic Enargy Conmission o f f e r  

\ 

The Atomic %rgy Comissioa can o f f e r  the use of i t s  

It can furn ish  mater ia l ,  e .Q., i so topes  (as 
unniatched equipmnt  and uniqcle conditions €or observations i n  i t s  
reg iona l ,  l abo ra to r i e s .  
it i s  now f a i r l j  e f f e c t i v e l y  doing) t o  univers i ty  workers, 
continue t o  riwke a spec ia l  e f f o r t  to E l e a s e  prom2tly i n f o r m t i o n  from 
war-time s e c u r i t y  r e s t r i c t i o n s ,  and t o  assist i n  the publ ica t ion  of 
Atonic ke rgy  Commission co%pilations, roports,  and records which 
un ive r s i t i e s  

It can 

a r e  too  poor t o  publish. 

It can do nore, Realiking the &sperate  f i n a n c i a l  s t r a i t s  
of un ive r s i ty  de2artrrents in biology and r;,edicine, the  Atomic Easrgy 
Comnisslon n i g h t  provide grants f o r  t r a i n i n g  and appropriat ions f o r  
laboratory remodeling or construction vhen these a r e  e s s e n t i a l  f o r  
t r a in ing  of young men, It i s  the i n t e r e s t  if not the obl iga t ion  of 
the Ato::ic Energy Commission t o  defend the na t ion  by maintaining our 
leadership i n  t h e  cont ro l  of a tonic  energy, 
the na t ion ' s  b e s t  defer-e.9. A large nmber  of young, ava i lab le ,  and 
ac t ive  s c i e n t i s t s  vsih? continuing experience i n  atomic f i s s i o n ,  i t s  
dmgers,  and i t 3  ? o t e n t i a l i t l e s ,  assures ?h s a f e t y  of our country 
nore c e r t a i n l y  than the  menory of p r i ce l e s s  bu t  s ta t ic  knowledge i n  a 
decl ining t ean  of for.r,Er col laborators ,  The AtocLc Energy Commission 
mst be prepsred t o  &ve a i d  over long parioCs t o  u n i v e r s i t i e s  . 
if the Atcrsic Energy Com.iission i s  t o  obtain a r zc ru i tmr i t  

S c i m  t i f i c  lgadership i s  

i 0 - 1  i 985 
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of able  aEd t ra ined  ,yo-mg izen adecyzte t o  Its needs. 

. .  , .:;. 
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j 

i.. 

Education i s  a functior,  cf t h e  -miversLties  and i t s  components i n  
p r e p r a t i o n  f o r  a career  i n  bi.010:~ a r e  l a rge ly  t h e  saxe v;ithout regard t o  
t h e  s e c t o r  02 s p e c i a l i z a t i o n  within t h e  science.  
education i s  ?resupposed i n  r e l a t i o n  t o  t h e  considerat ions t o  follow. 

The  existence of t h i s  bas ic  

?%g a given ind iv idua l  t u rns  t o  one l i n e  of spec ia l i za t ion  or another  
depenjs upon a nuniber of f ac to r s .  It may be through t h e  enthusiasm aroused 
by a n  in sp i r ing  teacher,  t h r o u a  the  a l lure  of a branch i n  which s c i e n t i f i c  
advancment i s  r ap id ly  going forward, o r  through t h e  vis ion of an o2portunity 
f o r  a career .  

Even with these  a t t r a c t i o n s  a t  hand, i t  i s  rea l ized  by those  who are 
in t e re s t ed  i n  t h e  advancement 01' science that an adequate number of s c i e n t i s t s  
wi l l  no t  develop i f  tiie s o l e  source of supply is  t o  be individuals  with native 
ab i l i t y  who have t h e  economic coinpetence t o  provide f o r  t h e i r  own education.' 
Some s o r t  of f i n a n c i a l  a i d  must be ?rovided, 
t r u e  i n  t h e  s p e c i a l t i e s  i n  which t h e  a t t r z c t i o n s  are  xanifest ,  emphasizes how 
much g rea t e r  is i t s  importance i n  r e l a t i o n  t o  an undeveloped spec ia l ty .  

The measure t o  which t h i s  i s  

The b io log ica l  e f f e c t s  of r ad ia t ion  mst be  regarded as an  un- 
developed s p c i a l t y .  
of a career  must be provided, 
coming. 
set  for th :  

O f  tfie possible a t t r a c t i o n s ,  t h e  minimum of t he  assurance 
n lnen t h e  necessary f i n a n c i a l  a i d  must be for th-  

I n  r e l a t i o n  t o  t h e  l a t t e r ,  t he  fo l lox ing  s e r i e s  of recommendations i s  

A. Fellowships 

Tie recornend t h a t  opportuni t ies  should be afforded for fellowships 
of 1-3 years durat ion f o r  individuals  des i r ing  experience i n  t h e  b io log ica l  
e f f e c t s  of r ad ia t ion  as a p r t  of predoctoral  t ra in ing ,  and f o r  post-doctoral  
t r a i n i n g  i n  Atomic berm Conmission regional  l abora to r i e s  and o ther  i n s t i t u t i o n s  
where t h e  ap7l ica t ion  of ava i laSle  techniques and unique opportuni t ies  dl1 fur- 
t h e r  t h e i r  problem. 

B, n l r a in ing  of Technical Personnel f o r  l'Ilealth-Fhysicsll. and 
Related iiesearch. 

Ne recornend t h a t  subsidized technlcal  t r a i n i n g  of 1-2 years 
duration shoEld be a v a i l a b l e  i n  regional  l a b o r a t o r i e s  f o r  candidates with a n  
adequate background of mathematics, physics, chemistry, and biology. 
establishment of  spe.cia1 courses i n  technica l  schools and col leges  , designed 
f o r  a c a r e e r  i n  t h e  f i e l d  of a tonic  power, i!ould be highly desirable .  
courses of s tudy  already exist  i n  engineering schools f o r  careers  i n  e lectronics ,  
comrunications, acoust ics ,  e t c .  

The 

Similar  

Though no recommendations can be  made a t  t h i s  time, v;e would c a l l  
a t t e n t i o n  t o  t h e  p o s s i b i l i t y  of col laborat ion a t  S O T C ~  i u t a r e  d a t e  vdth the  
National kcadany of Sciences,  c e r t a i n  co rn i t t ee s  of the  National Research 
counci l  and, i f  it comes i n t o  being, t he  National Science Foundation. 
named organization a i g h t  supplement, o r  su??ly t o  a conslderable  extent ,  t h e  
fe l loxship  program now recommended tc  t h e  Atomic h e r g y  Commission by t h i s  
Eoard of Review. 

The l a s t  

USPI 
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.I SZCFG!? IV. kar,clica?s in i"u1fil l ing the  P r i m r y  and Shared Respons ib i l i t i es  
of t h e  A t m i c  berg: Corr,nission i n  Kedical 2nd b io logica l  
lies earcli . 
A some:vlnat heterogeneous l i s t  of obstacles  o r  handicaps t o  t he  

i 'ulfillment of r e s p o x s l b i l i t i e s  described i n  Sect ions I T  and 111 deserves a t  
l e a s t  some measure of a t t e n t i o n  from the  o f f i c e r s  of t h e  Atomic Energy 
Coxnission. Most of thes5 handicaps arc- imponderable but not less imgor-tant 
because the:: a r e  mute i n  t h e  f a c e  of challenge or i n t ens i f i ed  by neglec t ,  

( a )  Psychological. The emphasis on the  r e s2ons iS i l i t i e s  of ' the 
Atomlc Encrgy Comission f o r  a tonic  warfare and t h e  consequent f e a r  and d i s -  
t a s t e  vihich i s  engendered i n  t h e  publ ic  nind, brings added difficu1tiE.s t o  the  
v;ork of t h e  Conmission. I n  t h s  discharge of i t s  r e s p o n s i b i l i t i e s  i n  t h e  a reas  
of b io logica l  and medical research, t h i s  takes t h e  form of mking  recruitment 
of s tudents  and s c i e n t i f i c  Sersonnel d i f f i c u l t .  ,Th i s  i s  p a r t i c u l a r l y  t r u e  of 
medical personnel, I 

I 
S i n c e . i t  is  rcaaonable t o  ex;>eot that t h e  benef i t s  t o  man d e  

rived from the  ap2l ica t ion  of atomic pomr t o  his l i f e ,  comforts, and hea l th  
wiX!., i n  t h e  long run, o u t s t r i p  t h e  mi l i ta ry  s ign i f icance  of atomio energy, it 
i s  suggested t h a t  f u r t h e r  s t eps  be ac t ive ly  undertaken t o  bring these  applica- 
t i c n s  of atomic energy t o  t h e  a t t en t ion  02 t h e  public, and pa r t i cu la r ly  t o  

j 

i 
I 
I s tudents.  ! 

j 

i I I n  t h i s  connection, it may be s t a t e d  t h a t  t h e  wide d i s t r ibu t ion  

engineering research has a l ready  gone f a r  t o  c rea t e  an i n t e r e s t  among s tudents  
and invest igztors ,  ou ts ide  the  btomic Energ7 Comission. 
assist i n  d i r ec t ing  a t t e n t i o n  of thc public t o  t h e  possible  peacetime uses of 
atomic power 2s the r e s u l t s  of s tud ie s  involving t h e  b m e f i c i a l  use of isotopes 
become 9ublic. 

I of non-classified isotopes f o r  biolocical ,  medical, chemical, physical, and 

This i n  tu rn  w i l l  

r- 
(b) lhc f a c t o r  of cont ipui t r .  9s ypung men i n  science grow older 

they o f t en  assume addi t iona l  r e s p o n s i b i l i t i e s  - marriaxe, children, etc. - and 
na tu ra l ly  becone increasingly concerned with t h e  cont inui ty  or s t a b i l i t y  of 
incoms and posit ion,  
career  i n  t h e  pr iva te  p rac t i ce  of medicine. 

.sciences rcgard univers i ty  posts as preferable  t o  pos i t ions  on shor t  term 
projec ts  because of t h c  l a c k  of cont inui ty  i n  t h e  la t ter .  
f o r  the ncxt f i v e  years will be extremely narrow i n  point  of ab le  young men, 
we suggest t h a t  grants  f o r  un ivers i ty  t ra in ing  and research should'be made f o r  
a t  l e a s t  f ive years, extendable f o r  a sixth year  a t  t h e  expirat ion of t h e  first 
year i n  courseJ and thus on f o r * a  number of years. Such a device goes a long 
way t o  secure cont inui ty  i n  a t ra inir ,g  program su2ported by an agency outs ide  
the  univers i ty  i t s e l f .  . 

Young doctors  of a b i l i t y  noiv-2-days ca? f i n d  an a t t r a c t i v e  
Those i n  t h e  basic medical 

Since the  market 

(c )  Any new organization oTfering new careers  t o  young men must 
reckon with the f a c t  t h a t  young men i n  choosing t h e i r  c'areers a r e  influenced 
by l'the long view." 
wise p o l i c i e s  f o r  se lec t ion ,  sa la ry ,  promotion, and retirement i t  will be  ab le  
t o  c r e a t e  a reputat ion f o r  s t a b i l i t y  and cont inui ty  t h a t  will provide re21 
advantages i n  a t t r a c t i n g  and keeping the  scrvicesof des i rab le  key personnel. ' 

2y s o  much as the  Atonic Ensrgy'Comission can es tab l i sh  



( d )  Frsedom of enquiry vs urgency of assignmcnt. One of t h e  major 
s a t i s i z c t i o c s  of m i n v e s t i g a t o r  in a i lnivers i ty  o r  an  enlightened research 
i n s t i t c t e  i s  h i s  freedom t o  choose his researci: proS!.cms. 
Atomic Energy Coxmission Fol icy  will r e a l i z z  t h ~ t  t he  motives 03 v a r - t i m e  ser- 
v ice  must noiv lmdergo e change because s c i e n t i f i c  vmrkers w i l l  f i n d  programmatic 
research o r  im7osed assignmcnts unsa t i s fy ing  unless sweetened wi th  freedom t o  
follov; t h e i r  O Y , ~  choice of problan f o r  pnr t  of t h e i r  working time, and a l s o  t h e  
d e i r d o p  cnt of new ideas  by tnese workers may prove of inestimable im9ortance. 

l h e  zzkers  of 

1 

(e )  Because of t h e  se r ious  shortage of ab le  s c i a t i s t s  we be l i eve  t h e  
Atonic Znerg-y Commission, wi th  i t s  drawing ?ov;cr of l a r g e  f inanc ia l  resources,  
has an espec ia l  oSl igz t ion  t o  exe rc i se  grea t  care  i n  the  a l locz t ion  of funds and 
i n  t h e  i n i t i a t i o n  of rssearch progrems. 
by inves t iga tors  v:ho are a l r eady  working on problems which might i nc iden ta l ly  
include a spec i f i c  s tudy of t h e  b io log ica l  e f f ec t s  of rad ia t ion  des i red  by t h e  
Atomic Energy Commission i s  t o  be prefer red  t o  t h e  i n i t i a t i o n  of broad new prd- 
gram of research  i n  l a b o r a t o r i e s  which are not  spec ia l ly  qua l i f ied  t o  dea l  w i t h  
such bas ic  inves t iga t ioos ,  
s c i e n t i f i c  accomplishments dl1 be more s ign i f i can t  and teachers' w i l l  be con- 
served t o  t h e  u n i v e r s i t i e s ,  , 

To t h i s  end. the  w i d e  support of research  

Sc ien t i f i c  mznpower ~53.1 i n  t n i s  way be conserved and .  

(f) Thoueh d i r e c t  su;?port from the  Atomic Energy 
Comlssion t o  8 given p r o j e c t  carries wi th  i t  2 control  which i s  inse?arable, 
however vel1 disguised, it may be pointed out  t h a t  required repor i s  i f  they are 
a l s o  required t o  be brief arc p r e f e r a b l e  t o  long 

Control of gran ts ,  

i 
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or frequent reports. Like scanty clothing, brevity ex2oses soundness 
aiid strength, but corpse:: look better in an;ple wrappings; repor t s  of work 
done should be brief. 

(g) The Atomic Energy Commission officers, in making 
arrangements with universities, might well explore tne possibilities of 
simplifying such contracts and contractual forms as may be nccessary. 
Such efforts to bridge the considerable gap betnecn university and Covcrn- 
merit forms 2nd regulations will pay surprising dividends in reducing tho 
timiaities and avcrsions of professors, prima donnas, and perfectionists. 

SECTION V. rersonnel Rocruitment and Traitling 

Attractin6 the interest of able young men in the medica 
and biological aspects of. radiation and providing them with training appro- 
priate to thoir capacities and probably future careers is tho most important 
long term task in tho Atomic Encrgy Commission reseach pogrm. 
a failure to &cxare tho rocruitmmt of an adequate numbcr of able young 
men m y  easily prow an irroprablo dstcke.  

Indeed, 

Thc supply is amc;ll, Tho war has scriously intcrrupted the 
advanced trnining of an alequato numbor of chamists c.nd physicists. 
Thcre is considcrablc evidcnce that not cnough doctors m c  bcing trained, 
and mple  proof that advanced training in thc! ksic mcdical sciences was 
strangled by the clutchcsiof Solcctivc Scrvicc. 
ships nnd follo:iships for trcining in other careors aro nlready in competi- 
tion with rlrhct tho Atomic Energy Commission cc?n offer. 
Atomic Energy Commission has as yet nonc of thc ndvcntagcs of 2 traditional 
a d  thoraforc prcdictable ccreer. 
only source of recruitmont of professional pcrsonncl, and yet thc attractions 
of commercicl carccrs for chemists cnd physicists, of private practico for 
doctors, of teaching m d  froo research for biol@sts, vi.llmdce thcmselves 
fclt wry clemly in tho deciding ycws of colloge clqd university, Though 
nuclear physics is c-lrcady intcrostjq to students of physics, rcdicnt 
energy is cs yet ;z porrorful tool with whioh thc young biologist cnd doctor 
must yot hconio acqminted. 

A plethorz of scholar- 

Service in the 

Tho collcgcs and universities m e  the 

The process of recruitmcnt 2nd trrinfng begins in tho contcct 
of o stimulating toaciier with aiert collogc students. 
makes sense to knoi; vlict college:: and univcrsitios give evidonce of possess- 
ing instruction in physics or biology or modicinc thct is cttrixting 
compctcnt and intcrcsted studonts. 

Consequently it 

The next stcge of recruitment involves undcrgrcduztes in their 
senior year and grzductes in tho prodoctoral stcge. 

Be reconmend thct Q survcry be mcds of existing sources of re- 
cruitment by the offico of thc Atomic Encrm Commission. Gifted tecchcrs 

.. . 
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ari' thc bcst  supyl ic rs  of fol lovlshiy czndidrtcs cnd cmoiiz thc  most hc!-p- 
f u l  p x t n c r s  th;: A-Lonic Energy Co;uxission could f ind .  
activl: steps should bc tcLlccn t o  incrczsc th.2 f c n i l i t r i t y  o€ tcci?.;rs ir i th 
the  s c i e n t i f i c  s i G i f i c z n c o  of atomic cnergy. 
sczrch must be begun and continucd if such sources crc! t o  be 1ocatc.d cnd 
cidcd :.ith trc-ining grants  . 

Lccordlngly, 

i'kgrcssive y c t  c r i t i c a l  

We rccommcnd t h c t  e d i sc r in inc t ing  m d  d e t r i l e d  rcvie:i be 
p r o p r e d  of a l l  porsonncl lcnom t o  be clrccdy i n  the  f i c l d  of radic?tion 
biology cnd medicine. 
i n t c r z s t s  and p r o k b l y  p o t o n t i a l i t i c s  of ex i s t ing  personnel could point  t h e  
tray t o  more c f f c c t i v c  placomcnt cnd USC of present hurnzn resources. Such 
m inventory \ iould v iv id ly  confirm t h e  necd f o r  c l a rgor  rccruitmcnt from 
the  €bs t  stage onx.r?rd. 

A study of t h e  exyericnco, t he  c c p x i t i c s ,  t h e  

SECTION V I .  Secrecy i n  S c i e n t i f i c  Mork 

Socrecy i n  s c i o n t i f i c  r e s c u c h  is d i s t a s t c f u l  2nd i n  t h e  
long run i s  contrcry t o  t h e  bost  i n to ros f s  of s c i e n t i f i c  progress. 
Bonrd of Rcviw p c o m c n d s  t h c t  i n  so fw ES it i s  compctible with na t iondl  
securi ty ,  secmc? 21 tho  f i c l d  of b io logica l  and medic21 research be 
avoided. 

The 

If pcrforco t h c r c  arc  some who must c ixry  on ce r t c in  of t h e i r  
invest igat ions under secrecy r e s t r i c t i o n s ,  thoy should bL; pcrmittcd as 
much unrcs t r ic tod  rcsccrch  IS possible .  Furthermore, evory c f f o r t  should 
bo %de t o  d i s soc ia t e  cs many iroriccrs as possible  from secre t  research and 
t o  i s o l z t e  such rcscarch from un ivc r s i ty  ccnters.  

SECTION V I I .  0rp;mizction f o r  Iicsca-cli i n  B io low cnd Uodicine i n  t h e  Atomic 
Enerw Commission. 

Fe reconmcnd t h c  crccrtion of an Advisory Comnittec for Biology 
cnd Medicine. 
t o  t he  Comnission d i r e c t l y  gcncrcl  pol icy i n  t h e  f i e l d  of researoh and heal th .  

The p r inc ipn l  funct ion of t h i s  Cow-ittee vould be t o  reconmcnd 

Kc recomcnd the  qpointmont  of a Medical Diroctor by t h e  Con- 
mission i n  consul tc t ion r-dtli t h e  Advisory Cormittee fo r  Biology cnd k d i c i n e .  
This should be donc os soon cs  c ccn2icktc can bc found who i s  q u c l i f i e d  t o  
(~ssumc g c n e r d  r a s p o n s i b i l i t y  f o r  t h e  rcscarch 2nd t r c in ing  progrcns i n  
both biolom a d  ncdicinc cnc! for t h c  l icelth protect ion c c t i v i t i e s  of t h e  
ktouic  Eiiergj Conmission. 
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Although it 'has not bciri possible f o r  tnis Board t o  rovicr-! 

t h c t  t he  ex i s t ing  
adequztcly the  rcsu,".rc!i p ro jec ts  proposccl f o r  t h e  f i s c a l  year 1947-1948, 
:IC rccor;mcncl, i n  ordcr to, t-ssurc. c m t i n u i t y  of  r:ork, 
progrcxis cur ren t ly  c c t i v c  be givcn fzvorcblc considcrztion, but t h a t  t he  
ac t ivz t ion  of nd;i pro j c c t s  av1czi.t t he  ?.ppointment jf the  Advisory Cormittee 
for E i o l o m  cnd Modicine and c: McdicA Director.  
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