
 
 
 
 

Luiz Leal 
Oak Ridge National Laboratory 

Le
E
c
n
t s

 

g
u
i
r
n
e
ee
 P
ri
r
n
e
g
s
 
e
D
n
e
t
p
ed
ar
 a
t
t
m
 the Nu

Massachusetts Insti
e
t
n
u
t
t
 
e
o
 
f 
c
t
l
h
e
e
a
 
r 

Technology (MIT) 
of 

 

 
 

 
 
 
 
 

Courtesy of Luiz Leal, Oak Ridge National Laboratory. Used with permission.



N
 

r   

T
Φ
im
(E
e
,
 

 ,Ω
In
ˆ ) 
dependent  Transport  Equation  for 

 

Ω̂ . ∇Φ+ Σ Φ

 

 
 

t = ∫ dΩ̂ '
∞

 ∫ dE 'Σs(E '→ E,  
Ω̂ ' →Ω)Φ(E ',r ',Ω̂ ) + S

  4π 0

Σt  

Σ

M
 
acroscopic total cross section 

s  

 

How a

M
 
re

ac

 t

r

h

o

e

s

s

copic scattering cross section 

 
(a)
r
 
eac

M
to
e
r
a
s,
s
 e
u

e

r

 q

em

ua

e

n

n

t

t

i

 

t

tc; 
b

ie

y

s

 

 

t

t

i

r

m

ea

e‐

t

of

ed

‐f

?

l

 

ight  machine, 

 

 
(b) 

 

Evaluated using nuclear physics models; 

 
(c) G

P

e

o

n

o

e

 
(

How  is  nucle

r

ra

 C

te

h

d

o

 

i

u

c

s

e

i

!

ng nuclear physics codes  

)       

ar  physics  applied  to  get  the  cross 

eutron Interaction 

sections? 

€ 

€ 

€ 

€ 



N
 
n + target

eutron Intera

 
 →   ??? 

ction 

 
In all three regions there are 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 reaction  cross  sections 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 fission),  (n,  gamma) 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Born 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is 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is 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