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m U  on tba  m #r&  i p t c i r a  of f is a io o  M « tro a i have boon 

P « k U « M  %  tXm  Md f e l U r d 1 >a4 %  ro a  k l U a  J r . ,  J e l i o t ,  tad  

lo m ra k l* .

1 . 1 . «. Ziao and L. 8 » ll» rd , f ta r i .  M rr. 66, 619, (19t»)

* . 1 . too B ^ b a a , J r « i  Fa J o l io t ,  ana L. Kooarski, j o t  or#
141, 959, (1959)

I  #

The ro e u l ta  o f U nn mod S o i l  o ra  w r#  o f aa sap  1 o ra to ry  nature and so 

M g r c o rre c t io n s  »ould bo re q u ired  to fin d  tb s  t r u s  tpo^ truo  th a t  

ttasy cannot bo s a id  to  d l M | m  w ith  any o f tb s  In te r  ra o u lta . run  

Balboa, J o l i o t ,  and lo o a ro k i oeasurod ro c o ila  in  ojqrgsn of ooeb energy

t b i t  tb a  presence o f n eu tro n s  up to  11 MV in  energy «as in fe r r e d .
/

Presumably tbo numbers o f aoutroao  a t  to s t  saergy eara r e la t iv e ly  

very t a l i .  Tba ro a u it  io  a u u m i r a ,  but i t  cannot bo uaaa a i r e c t l y  

in  any f in a l  • p e c tru e . ^

Tba spectrum bee boon measured d i r e c t  iy a t  Rica6 «nu a t  L iv er

pool* , ana  toaaa too H U  o f ra a u lta  c«.a ba compared «nd uoau to  

5 . 9 .  I .  Baoaott and H. T. R ic tu rao , Cp Report

4 . Ilo t b  l e  t ,  P I  o km v n n o e , R o w lan d s , * Rupert Wo. 84  
B a l l  a n d  C h e d w ic k ,

e s tim a te  a  apoctrua fo r  uoo u g t i l  b o tta r  measurements a re  o b ta inod .

P ra lia in a ry  a m r oi a U  have J?aan aaae a t  S tan fo rd 0 , u u  th ese  d isag ree
» *

*5. F. Bloch ana H. 8t*ub, CPRe;ort bo. BB8
V

ea raeu ly  e i t b  th a  o to a r too a a ts  of o a t« . in d i r e c t  eeaeureeen ts xoclaaa 

v a lu es  of tba aaan energy of fiaai:>n neu trons o b w ia * . f ro a  ab so rp tio n  

■ o u i r a a aoU  in  a  a * ta r  tan*  a t  Liverpool and Cnioago

i
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scattering cross h U bi I s 2 .6  ji 10"IIW \  ths spi 

laclude £4 f a  neutroas shoes w i g l n  tM b M  eodlfled 

aofttUriac in the a lley , Coapauned with this, other te«n  

tui Rios result# sere not serious. In measuring olowl 6

c r iU n o a  th a t  .both sods of tbs tru c k  a n t i  b t sharp vbsa aeesu ring  #. lo a f

truck. This p o ss ib ility  ms guarded sgeinst curing tbs aeusursasati 

Tds auabsr of trucks requiring *ogr e ffo r t  ol <mgeaent ass proh bly

o f th s  nuaber of track#  am * urea so tb s  e r r o r  introauoed

vouia ds l s s s  to m  10 Y,

Ths L irsrp o o l r e »a i ts  e re  open to  c r i t i c i s e  because of tk» large

amounts of B s ts r iu l  near th s  source o f  f is s io n  neu trons. There m * s

cubic foo t of p a ra f f in  to prouuce therm al neutrons sod 600 c .c .  o f Pb

beiiind «.. tf x ilogruao  of oxiue o f th s  a l lo y . S c a tte rin g  e i t h  lo s s  of energy of

the neutrons io J q rm uce  the ur eru^e energy of t i e  neu trons o be erred

The tec unique o f s e le c tin g  tnu a s s u r i n g  t r  ~cks m s  n o t auequutely

a e ficn teu , •.a*, no co rrec tio n  m s  m u# fo r  ins g re e te r  p ro b a b ili ty  ol

urea r e c o il  tru c k s  suLch m ue tuimeasuring loe energy re c o ils

un tie  of le ss  t i* n  60° to tue u ire c t io n  of ths in c iu e a t n eu tro n s , be ta re

attem pted u c o rre c tio n  fo r  the g re a te r  proh b i l i ty  o f m easuring loe

energy r e c o i ls .  Tno : ac to r usea m s !»Un t i e  trecic rung# in  t i e

>  tnu m» /• ■****•. eosn r*uwe in  the  em ulsion m e 
4 ^ 0 ,  U

u i s  tue aep tn  of the em ulsion, S i s  the  ie i% tu  of toe trrc<

emulsion m s ?

th i s  c o rre c tio n  IvC tor i s  yio t te u  on lir tp n  i

I
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Tat c o rre c t* !  r e i a i t o  » rs p lo t ts a  on g raph  I I  along w ith  t m  Rico 

r s s u l t t ,  tu t  two burin*  boon nora . l ia n a  in  tm  in ta ry . 1 botooon cno 

arvi ta ro s  B il l io n  .volts snorey . Tbs c u r r s  hat boon ara*n % ivint afcwut 

oquul eo ig e t to  tb s  too so ts  of c u t* . Too ro iu i t io g  sp se tru n  i s  bo- 

l io ro a  to  bo tno  boot o t t l s a to  tb o t  can bo Suds s t  t r s  p ro so n t t in s .

Too aioexopancioo boteson tb s  too  so ts  ol r o s a l t s  six>m t :*  

assd  of fis^ tb sr so re  s in es  tboro  i s  no e n t i r e ly  s a t i s f a c to r y  ex p lana tion  

o f  tho a if fo ro o c o s . For f a r th s r  work tb s  photographic p lo ts  not hod i t  

Boro s a t i s f a c to r y  fo r  s ev e ra l re a so n s . Tho photographic  p l a t t  con bs 

exposed t i t h  only o fov days ass of boabaruing a ^ u i ,m n t  thou*i. t in
■» *W  V

< * .  * »

BswsarsBOats nay to e s  sev e ra l so ak s . Tbs photographic p la t s  i t  t f f t c -

t i r s l y  s  cloud cfcuaber o f  i n f i n i t s  o ia th  and le n g th  tn a  tb s  distance of th i  

sourco i s  toTj la r g s  coB^oxod to  tru c k  leng ths so tb s  g s o a e tr ic a l  co rrec 

t io n s  to  tbo  jxU  oro  co asiao rab iy  t a u l l i r .  Tbs uaount o f s c a tte r in g  

a a t s r ia l  In  tbo  n a i f  hborhood o f tbo  a o ts e to r  i s  auen l e s s ,  a m  i t  i s  

possib lo  to  B sasurs tb s  wools sp e c tre *  in  ons expvrimnt shore** cloud 

cbusbar ts c tn lq u s  re q u ire s  a s a r i s s  o f  o rarlapp ing  runs ana sp e c ia lly  

co as tru e  te a  c ha a b o r t  to  in v e s t ig a te  tho  high energy tn a  o f tho epnetrua. 

F in a lly , in  tb o  photographic technique tbo a o ts e to r ,  bacausa o f i t s  

s a o l l  a lso , can bs pu t a s a r s r  tb s  *H o y , and tb s  ga in  u i in te n s i ty  s k i t  i t  

p o ssib le  to  uso a  f a c to r  o f t s a  l s s s  a l la y  a i th  r e s u l t in g  d ia l  n a tio n  in  

tb s  o f f s e t  o f  i n s l a s t l c  s c a t te r in g .

, Tbo f i n a l  c u r s t  o ra m  on g raph  I I  *ivos a as. a  m a tro n  energy of 

1 .9  Wl fo r  tbo  f i s s io n  m a tro n s . This i s  so a rly  S O ^too  la rg o  Lf tb t

asusursasats of m utroa oaorgy by abuorytioo in  o a s te r  tank ars

r s l is b lo . Tbs prob bis orroro in  tb s  L a tts r  .asasurom at s  sho»Ju out bo 

ltank as to  p o ra lt a  value abovs 2 .6  MF. I t  asy bs th a t tbs re la tiv e  sn a il



n u sb tr ol* hi«,b saor*y m a tro n *  ia - ic c t s d  in  ircp fc  11 ^ f * c t  tbo  m o  

euorgy nore thun tbojr woulu u f fo c t  tho e f f e c t iv e  *. c-sorption in  u U r .

Tho m l q  tcMrgjf Vwlu* t u  ae r iv o n  by co ap o ru o u  w ith  tho A bsorption i . .  u U r  

Of eo n o ch ro m tic  m u tr o n i .  Ifcwwvor, tbit u iscro**ncy  in  l i r g s .  Tbo c n i t f  

fe is o n  f o r  g iv ing  th t  L iverpool spoctru*  tb t  m m  n U r l  on th e  Kice 

i p M i r n  m i  to  ob ta in  «. s i lg f t t ly  l o t t r  m n  energy .

In  soo t te c ln iq m s  f o r  e e isu rin g  inorgy o p ic tr*  o f neutron* t b t  

o ff  l e t  o f  g o o o a tr; in a  e c c t te r in g  i t  to  g ive too  m ny neutron* i t  th e  

lcm #o trgy  too o f tb t  s p e c tru m  I t  i t  o ften  p o ss ib le  to  mb* ud eq m te  

c o r r t c t l o n ,  bat i f  *ny c o m c t i c a  i« overlooked t b i  -  v irago  oeu trpn  

energy w i l l  bo too  i lo * .  In  g e n e ra l , tn e re fo re , i  loo  m u l t  such u  tho 

S ton fo ra  m u l t i  should bo eju-auned c a re fu lly  to  i n  il* i n /  f u r th e r  

c o r re c t io n s  i r e  c n i r t b l i .  Tho S U nfora  r c i u i t i  on tb i  d-d  •  poo t ru e  i r e  

shown xn gr«.r n 111. I t  i s  p o ss ib le  to  u i t s r ^ r e t  th i s  r o iu l t  ls • bowing tb s  

need o l i  c o r re c t io n  lo r  s c i . i t* r in g  in  cuaiti<>a to  th e  c o rre c tio n  f o r  m i l  s 

i f f  s e t  (sec  grcjiii). I t  i s  suggested t u t  th i s  d -a  spec t ru e  bo rep en ted  

sore e e r e fu l ly  «.nu h igher energy neutron* (b / 6 Iff) bo a im  to  o s t s b l l s h  

wnut c o rro c tin a s  uro  re q u ire d . I t  eouLo i l s o  be d e s i r e h l i  to  do tb e  

d-d spec t r u e  w ith  too u e to c to r  in l in e  tb e  g r e rh l t e  ebuebor tin o e  t h i s  

i s  tb s  sctu fcl s o t  op usod in  o s ia m in g  t i e  f i s s io n  s  p e l t ru e .  Conversely
o

i t  oouia bo f e s i lb lo  to  ao tb i  f i s s io n  • poo t r u e  o u ts  id s  tb i  g r ip  b i te

cU aU er using in  uneouu litea  source of f l i i i o e  n e u tro n s . T b it m u le

c o a iu ie n b ly  s ie p l if jr  t b i  i f p i r l  m e t  u s i would e l i e l m t e  t b i  i— t r l s l n

"ca t"  c o r re c t io n s  which i r e  now neoem ery , a s u i t a b le  ee ure e  of •  o f f  i c i e s t

in te n s i ty  i e  » m il  bcdcgrouea o n  be m u s by p i^ e ie g  sh ee t 60 o .o . of

p s re f f in  ana 10 o*o. o f a l le y  in  f ro n t  o f e  U tb iu e  t e r g s t  b—l e t f i  by
—— — ------------------------------------------



•W afori i f  t i n t  Vhui 1# iho po n i m i t y  or lao lu * iag  o largo nupdor of 

do la /od  M U lro ti la  tk* ip H t r io .  Booth, Duooing, and Slock6

roport tho o q u l l l b r l i v  f ua b t r  o f dolayod ooutrooo p+x a la  to  bo about

6 . L. f • Booth, J . I .  Ik— In f and f .  0 .  S lock , Pbrp,Eov,
U , 876, (1869)

1/60 of t b i  nuabor of f i t f i o a f  por a ia u to . Sinco in  th o  ao d aU tio o
*  *

•choao th* a l lo y  i f  i r r a u ia to d  w ith  u i  ib U ojo d-d nou tron  boia obon tho 

do toe to r  i f  n o t o o n f l t lv o , th* dolayod noutrooj any c o n tr lb u to  ap p rec iab ly
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