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JOLIOT 

It ~~ossible to obtain the value of/' with great 
accuracy by the following method: let us have a sphere containing 
a homogeneous mixture of Uranium and water hav·ng n atoms of Hydrogen 

c..e~'j~~ 
per atom of Uranium. This sphere) is immersed in a large water tank 
and 

Th e 

the 

a photo neutron source is placed in the center of the sphere . 

density f of t.::,: thermal / neu;rons is me asured along a radius and 
integrals of J. t , - 'i" f -,- / 

0 rP 
I ... d - == t./ 'f ct-v-

are determined giving a measure of the number of slow ~eutrons which are 
present inside the sghere6!~thin the mixture am 

~ 
the water . In another exneriment the integral 

L ~~f,~ 
v is determined for the same ne utron s~urce 

J-t' ""' I find that one can derive from / 

% UcH ( I 
0': (1.( - 1-f 

it is 

ut sid e th e spher 

Where s i s the density of the water inside the s9here in t n e mixture 

in 

This expression holds strictly if t 11e radius of the sphere is sufficiently 
large to permit to neglect transition phenomena in the eQuilibrium of 
resonance neutrons and thermal neutrons ne ar the SUl'face of the spher e . 

The value s of 

-
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ln a homogeneous mixture of uranium and water the fraction p 

o :£' the neut_ons ·.vhich are captured as resonance by uranium and 

therefore never reach thermal energie s depends upon n the number 

of Hydrogen atoms the Uranium atom containe d in the mixture. One 

may h old for theoretic reasons which are generally known that i f 

the value of pi is known for a g iven Hydrogen concentration n
1

= n . 

The value of p~or another Hydrogen concentration n,can be calcu

lated from the equation 

(I ::8. 
The 
~ 1-~.,.,) r 

value of p has been studied for values 
"' / 

1-1 >'3o 

I~ 

equation No . 

- --......_ ; -= 
A more accurate knowledge of the valu e of p mi ght perhaps be 

obtain ed for low Hydrogen concentrations by the f ollowing method : 

Let the B activity of an lodine indicator activity 

by Cadmium filtered neutrons in the uranium and water mixture and 

the activity o · the same Cadmium lodine indica t or 

in pure water . Let further and be the correspondtng B 

activi t ies o f &n I odine indicator covered both by Cadmium and an 

I odine absorbero Let further and be 

the corresponding E,!.ctivities of an lndium indicator covere d with Cad-

mium or Cadmium plus lndium in the uranium and ~a ter mixture or in 

pure wate • 

We ha ve then 



Page 2 

JOLIOT (continued) 

abo u t 8 neu t ro ns 

are generated in their arrangement by everYJ primary neutron which 

causes a fis s ion process in Uranium. interpret this by stating 

t hat a considerable number of secondary neutrons are 

created in that experiment which they oose to call a convergent 

chain rea c ti on 

(~~A * 

~~ dysprosium a s an ind!cator of the t he r mal ne u t ron den~ 

/--= 
According to whether we attribute to the 

. The fact that/"- is so vt- ry insensitive to a variation in the 

value o f these absorbing cross-sections makes it possible to determine 

very accurately t he value of i"' by measur ing accurately the value 

of p . This is no •N being done by a...-.v rreth od wh ich has been devised 

for the purpose . 
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