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To R, s,, S t o n e  

i'rcjn l,.~ R, Sorfit 

1, 3 e t e  r a y s  (RI:a 93s:tri)ns) frorn a s i n c l e  variety of r ed ioac t ive  
nucleus are n o t  e m i t t e d  w i t h  e s inr le  energy, but  show a continuous d i s t r i b u -  
t i o n  of anergy from ze ro  t o  a pivon unner iinit c h a r a c t e r i s t i c  of t h e  substance,  
The vprions nuclei nrpeunably are identic21 before  disintegratia and aRRin 
after disintegration, ?'he average enerpy' of the beta rsys I s  about FI t h i r d  
of the caximum energy,, 

pure beta sources show the energy de- 
a v e r w e  energy determified f rom t h e  

3. Disintr.prr,ticn er'leTKiee determined by  o t h e r  rnenns corrpsnond t o  
the mexinun enprey rsther then t h e  avPrPFe, 
natura l  r a d i n e c t i v e  s e r i e s  lahere branchine sonetlmss occurs. The sums of 
t h e  alakyl and b e t 6  energies by either route 2 ~ e  i d e n t i c a l  on ly  i f  t h e  maximum 
bat2 cnerpy i s  used, 
f i e l d  o f  e r t i f i c i a l  m d i  w . t t iTJ i ty  where concervnt ion  of  ass-energy ray easily 
b2 Checked, 

This WRS first  observed i n  t h e  

The Drinciole  h a s  been abundantly e s t a t l i s h e d  i n  the  

or the disclosure cl i t :  cc.!:!.:~:? irr m y  manner to 
an umllfhorized w m n  is o:ohiSl!ed. \ 

GROUP 1, 7 CIASSIFlCATlON CANCELLED Q R  - d 
/. . . .. 
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The existence of the neutrino is considarpd by most physicists as t h e  
Tinder the 8 8 -  bes t  e n I a c 9 t i n i  of  a grou? of  fun6enenfal e x w r w m t n l  deta. 

eumntion that, i t  e x i s t s I  8 ~ 1  exaqinpt icn acd s v s ? i u a t i o n  o f  j . t s  riossfble Dhysi -  
l o c i c d  e f f e c t s  is in o r d e r ,  
work is t k , p t  such a :ia??rci he3  n o t  ~ P F A  fcund ~ s t r g  the  ctate and nethods  A V L .  
Rble p. 

The c n l y  conclusioz wnich C a r l  be drawn from ti* . 

- The Beutr ino  Problen 
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3. i l a s t i c  C o l l i s i o n  with I?L.clei. Zlnstic c o l l i s i o n s  o f  neu t r lnoe  
wi th  nuclei  c o n s t i t u t e  t h e  n r i n c i n l e  P P ~  i n  our knowledKe, end ! t IS t h i s  
ef"ect w b i c b  m y  conc t i tu t r ?  n k 7 o r d .  I f  stlch a ai-oceos occiir$t~ i t  mey be 

__I---- 

= mess of  e lec t rn i l  e 

hv m e r g y  of n e u t r i n o  (assuminf: n e g l i g i b l e  res t  nzss). 

if t h i 5  velue e x r e e d s  t h e  i o n i s a t i o n  D o t e n t i a l  of  the clement o r  molecule t l i c  
w i l l  3~ l e f t  arid en i n n  -25.r forme?. 



. 
PerhRns the o n l y  ansumt ion  tha t  csn he .wde is that fra,ments, a h -  

m d  red5ceI.s have tho s ~ m e  physiolopicel ~ f f c c t  s s  ione, m ihere 18 no e g ~ ~  
mental evidence t o  s q n o r ' ;  t h i e  n o s t u l a t e ,  but nu b e t t e r  m e s s  can be made 
;'he m r t i c l e s  will n o t  hs forand f u  r h i s t c l - a  31- Lrsc'so and can o n l y  $e crJnsf.- 
ered analoeaus t o  rr.mma ~ F L Y S ~  The tolerence I i x i t  would t h e n  be placed a t  
l u 6  x loL1 m r t i c l f a  ner day ner gram o f  boay tissue, 

Frcm t h i e  r - s s m t i o n  a critical crolrs s e c t i o n  ma be calculated,  T h e  
i l e u t r i n o  n roduc t fon  i f i  R 250 meRawatt nlant is 3.5 IC loyg 9/1sec.  If the 
~ 7 3 5 s  acction of  the neutr inr ,  process is less thnn 2 x  IO-*^^ a tolzrance 
dose W i l l  n o t  hn-r;, b ~ e n  exceadec! i n  en e l p h t  hcur  day, 
[;ads E.S t o  whether the ~ i c t u a ;  interartion is l ~ r q e  o r  small cornarcd t o  t h i -  
ouan t i t y 

No esse rb ion  :nay bt: 

c 
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The aearch for t h e  lnveroe beta Drocess a-pnears t o  be an ex t r ene iy  d i f =  
I t  ha8 pr imar i ly  t h e o r e t i c a l  i n t e r ? :  t ficult, if not i m o s s i b l e ,  undertaking. 

f o r  t h i s  proceoe can never be a F P ~ R C ~  t o  heal th ,  
the only a w e  way t o  successful o' lser-~at icn,  however d i f f i c u l t ,  
d e f i n i t e l y  the existence of the neu t r ino  by Chis m e t h d  would be o f  extreme 
fmDortence, for U D ~ R  the b a s t s  of s l l c c c 6 s f u ~  o5servat ion,  t h e  s l t e r n a s i v e  
i n t e r e c t i o n u  mipht b e t t e r  b e  Ceternined, 

This T)rocess, however, i s  
To es5shli.h 

One noss ib le  method is t o  subjegt rubidium t o  the  neutrinos from the 
Hanford n i l e  or atorapo reservoi r ,  3b 
emit a beta m y  t o  become Srg5(Ta = 60d) ,  
then be extr8,ctsd a.nd t h e  induce8 mdioac t i v i t y  measured, 
t h i B  nethod W O L  d nrobably n o t  be edeocetP t o  permit the observa t ion  of E ci 'o ' i :  

uaon abso rp t ion  o f  n neutr ino w u l d  
Tne s t ront ium % o  nroduced could 

The sensi t i v i  t.y ?f 

s a c t i m  o f  0' tt cm 2 c1 It might, hogi.ryler, be :9ossible to observe a cr:)ss uec- 
t i o n  of 10- $0 
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U i . l y  one n e t h a d  n f  detect"g, hydropen ~",r/ns in Emall numbers h a s  T ? T c , - .  

That is t h e  gartiel r educ t ion  of f r e s h l y  vreII :  
This  oxide,,  yt.?low in c o l o r , )  i s  reduced. by hydropar, e to - . :  

m t i  8fnctoi.y e m e r i m e n t a l l y ,  
nlolybdenun ox ide ,  
t o  R blue suboxide o f  E G i 3 t  s ~ r t ,  
hydroccn Q ~ D I ? ~ ,  and, by ordinary standards, i s  ouite sena i t ive ,  The 
might be used R S  the basie f a r  several methods of detect ion,  The oxide r n i F f ? &  

be placed adjacent  t o  a mraf f in  block and exooved t o  neutrinos, The r e r o i :  
hydrapen atoms f rom t h e  n a r n f f i n  would reduce t h e  oxide, Q u a n t i t a t i v e l y  t h i . :  
method l a c k s  greatly i n  s e n s i t i v i t y .  
on t h e  observat ion of  Phfppe, that hydrogen atoms are absorbed and held by -?.: 
Kotinsky cement ( a  l abo ra to ry  hi& vacum cement) find are later libesntei: c-:: 
heat inp,  
formed i n  crams o r  bounds of cemento 
w i t h i n  a f s c t o r  of IO 3r 100 of ahowing e to le rence  dose, 
requi re  development and a w n t i t a t i v e  study, 

The r e a c t i o n  Beein6 t o  be nearly m e  

A somewhat more satisfactory mei;hoi! x' 

3y t h i s  method. it rniqht be nossible to u t i l i z e  the hydrogen ntoiT,i, 

Under Hanford c o n d i t i o n e  this micht i+ 

The method wc:11C. 

, 

A p o s s i b l e  method of observation l a  by fieEsurinc the change8 in elect::. : 
c h a r a c t e r i s t i c @  o f  an oxidized tunRsten sur face  due t o  the removal o f  oxide, '!:: 
t he  atoms, 
development ., 

Such R rnetkod i e  l o p i c a l l y  possible, but would requi re  extensive 

Mr, S i m s o n  s w p e s t e d  that while t h e  s tu2y t n  hydrogen vas extrer-el.. 
f i c u l t ,  th? ceasui-ement o f  3 w h  m effect in l i t h i u m  m i & t  w e l l  he poesl'D1, 
H i 6  suwes ted  method c o n s i s t e d  o f  c o l l e c t i n g  the r e c o i l  nuc le i  f m m  an c x t r  
area of l i t h i u m  metcll apon A r ^ i l m e n t ,  
F-torng ere thermal ly  i o n i z e d  and PvaD0rat.e a8 lons ,  

Unon iwe'cing t h e  filament, the ].it$, . 
Using a suitable  poten!- 



h r i n p  the last  two months there have b w n  mflore. o f  a new p e n e t m t i i v S  
r ad ia t ion  observed at t h e  Univereifg of  I l l i n o i s  Cyclotron, Since t h i s  rad:.? 
tion seemed relevant, 1 reviewed tht. work with  the  experimenters, Drs, Krilper 
t.nd Groetzinger,  A sumnary of t h e  kncm prooert ies  of  the rzdintion 3 :  r s t t . ,  
cd below. 

1, The r a d i a t i o n  i e  a s s o c i a t e d  with the  10 -fly dellteron beem of cgcl 
tron an6 i s  observed through f i v e  feet of wa.ter and 1 foot o f  l ead ,  I t  must, 
therefore, c o n s i s t  of uncharged particles,, not  gamma rays m d  wesumabPy no'; 
neut ron8, 
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y,, The eeconLqrie6 show no o r i e n t a t i o n  e f f ec t ,  BO t h e  k i n e t i c  e n a r m  
of the pr inn ry  must be small comnr.red t o  the  cnercy  l i b e r a t e d  i n  i?roLucfr ip  
s econdpr i  P Y  . 

This evidence is believed by t h e  esmerixentere  t o  I n d i c a t e  t he  n rocLl -a ,  
Of l i g h t  neu t r a l  m a o t r o n s  of  mass about 20 e l e c t r o n s  which un!Ierqo Epon ' :&~~:~  
d i s i n t e g m t i o n  i n t o  e l e c t  on YMITP, Usine this  Interpretation and t h p  ha:;' 
l i f e  of t h e  Fesotron (10- s e e ) ,  one nay estimpte t!,st one t a r t i c l a  f s  nmc 
Per lo1' deuterons.. 

6 
I 

The Droporties of t h i s  narticle are  sfrriilsr t o  the n e u t r i n o  i n  tha t  1 I 

carries no char&?, h86 a cornoarable kinetic ~ P S R ,  Find has only a small i n t e r  
action w i t h  mntter,  
apply here as well 3s t o  t he  neutr:no. 

A r p e n t s  concerning e l e s t i e  collision without  i o n i z a t : < , !  

The 7revioua raterial has skctehed o u r  nrcsent k n o w l e w  concerning 
penetrating re.diations,, showln? vhere oux knowlodpe in incomplote, 'Io a t t e i r y  
t o  fill e l l  such PRBB would. 'De prohi5itivoly cos t ly ,  yet t o  ignore the posc1'- 
.hazards is n o t  wise, 
Doints  and t o  base f u r t h e r  action w o n  Information gained, 

The reasonable course is t o  eccess the  most important 

The m o s t  eipnificant p o i n t  anpears t o  ne t o  be t h e  ~ h y s i o l o ~ i c d  ef i 'e - .  
of uncharged molecular f ragmnts ,  These a re  farmed by epSherma1 neutrons,  I T '  

may be vrodiiced by neu t r inos  and lipht mesotrons, 
lerger thm f o r  cherged oarticler; ,  the  n e u t r i n o  nroblem would 'become less i; 
n o r t e n t  by v i r t u e  of t h i s  fact , ,  

If the tolerance dose w c r .  

Dr, Nardhelm f c e l e  t h a t  i f  a cross sec t ion  'Jf lou4' cm8 is emerPmeLt 
lY detectable, t h e  inverse beta nr?ce68 should 32 inves t fgqted ,  ThiR i s  n c t  
based w o n  a hea l th  hazard, b u t  rather that v c s i t l v e  reSiIl t6 would g:rest..y 5: 
Crease our knowledpts and understanding of the whole Droblem, 

8 
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The P X i . 6 t P n C C  o f  a nehCraI, oa r t i c l e  of small mise (tolled t he  w u t r ! "  
is reoutred by emeri-ncptal evidence rp ip_ tod  t o  beta decey, 
a l t e r n a t i v e  requires t h e  abaridonment O n  en atomic sca le  of t h c  k v e  Of C W "  
' rat tm l > f '  m s e ,  energy find monsnturi 

?'he be:; I 

3,; TlnQtic c o l l i s f . c n  with nuclei, 

a, Resultixw in i o n i z s t i m .  Cros? Eecticn in hydrogm 5 .7r 1 4  

Zroeriments t 3  evaluate these e f f ec t s  are exceedingly d i f c i c u l s ,  

-LO I, A cross  s e c t i o n  of 10 for t h e  i nve r se  bete i:rccesg nigh% 
be achieved,, 

?- A C Z ' Q S S  s e c t i m  of f o r  hydroKea a2on orod. ic : t ioq r?lgh4, 
be Eeasured, h CYCSF S Q P ~ ~ O ~ J  o f  for B i t h i u i i  et2.i:! 
should be s o s s i b b e ,  30 q c s c i b l e  exuerinentR1 aethocie P-$3 k? - 
f o r  carbon nityoper) and oxyaen, 

http://collisf.cn
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Dear D r .  hah(:rlirq;: 

I n  ncco~-d;tllce with you .  rc.quest,, we 'rinvc reviewed the m a t e r i a l  from 
Dr. I lan l i l tonfs  f i l e s  idcnt i l ' ied on t h e  enclosed l i s t  and have taken  
a c t i o n  as i n d i c a t e d  below. 

liJe have determined t h a t  t h e  following document cannot be d e c l a s s i f i e d  
and m u s t  r e t a i n  i t s  p r e s e n t  c l a s s i f i c a t i o n  o f  Sec re t ,  R e s t r i c t e d  Data, 
Group 1: 

,. 

Memorandum d a t e d  January 31, l9L+5, t o  R'. S. Stone from 
L. B. Uorst ,  s u b j e c t :  "The Neutrino". - 

A l l  other m a t e r i a l  shown on t h e  l i s t  has bcen d e c l a s s i f i e d  without 
d e l e t i o n s .  We are r e t u r n i n g  t h e  cop ie s  s e n t  t o  u s  f o r  review. 

Very t r u l y  yours ,  

Raymond A .  Carpenter, Acting Chief 
D e c l a s s i f i c a t i o n  Branch 

Enclosures : 
A s  s t a t e d  above 
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