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FOUR FACTOR FORMULA 
 
Multiplication Factor, k 
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  k < 1 (ρ < 0) subcritical  Bm² < Bg² 
  k = 1 (ρ = 0) critical   Bm² = Bg² 
  k > 1 (ρ > 0) supercritical  Bm² > Bg² 
 
Reproduction Factor, η 
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where ν is the number of neutrons produced per fission, and α is the capture-to-fission ratio, α≡σc/σf. 
 
Thermal Utilization, ƒ 
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Fast Fission Factor, ε 
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Resonance Escape Probability, ℘ 
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Non-leakage Probabilities, £ 

222

NL

1
1££

£££

2

gthga

a
th

B
fast

fastth

BLBD
e

leakageabsorption
absorption

production
absorption

g

+
=

+∑

∑
==

=
+

==

− τ
 

 
where D is the diffusion coefficient, 2

gB  is the geometric buckling, and L is the diffusion length. 
 
Conversion Ratio (Breeding Ratio) 
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