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Motivation(1)Motivation(1)

““The principle deficiency we wanted to The principle deficiency we wanted to 
remove remove 
was an under prediction of reactivity was an under prediction of reactivity ––
for instance, the calculated keff for Godiva,for instance, the calculated keff for Godiva,
a fast critical assembly based upon HEU a fast critical assembly based upon HEU 
in a spherical configuration,in a spherical configuration,
was was 0.99660.9966, compared to experiment of , compared to experiment of 
1.0000.1.0000.””



Motivation(2)Motivation(2)

““Prompt     is based on covariance analysis of Prompt     is based on covariance analysis of 
experimental data,experimental data,
with consideration of with consideration of 
consistency with fast critical benchmark consistency with fast critical benchmark 
experiments.experiments.””
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Adjustment formalismAdjustment formalism



One Parameter  One Parameter  -- One ResponseOne Response
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One Response One Response –– Two ParametersTwo Parameters

11 1

2
p pC σ=

22 2

2
p pC σ=( )1

† ,0rp pr r pC C ρσ σ= =

( )11r r
d

pS dr r
C

σσ ρ σ+ −′=

( )1 1

2

2
1 1 1

2
2 2 2

p r p
d

p
d

dp p S
C

dp p S
C

ρσ σ σ

σ

′ = + −

′ = − ( )
2

11

2

2

2
2

2 2

2
1 r

p
d

p

p

S

C

σ
σ

ρ σ
σ′

⎡ ⎤− +⎣ ⎦=

( )
1 2

2 2 2
212

2 2

2
1 p p

r
d

r

SS

C

σ
σ

ρ σ
σ′

⎡ ⎤− +⎣ ⎦=

2Cr rσ=



Homogeneous multiplying sphereHomogeneous multiplying sphere
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Universal Reactivity CurveUniversal Reactivity Curve
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Numerical exampleNumerical example

( )1 0.001 0.1%γ = ±

( )1.55 0.0155 1%c= ±

( ) ( ). . . 1.55 0.0155 1%R m f p = ±
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AdjustmentAdjustment
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Adjusted responseAdjusted response
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Adjusted collision multiplication, cAdjusted collision multiplication, c
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Adjusted R(m.f.p.)Adjusted R(m.f.p.)
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Adjusted ResponseAdjusted Response--Parameter Parameter 
Correlation CoefficientCorrelation Coefficient

 Posterior Resonse-Parameter correlation
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Summary and ConclusionsSummary and Conclusions

OneOne--response/oneresponse/one--parameter case may lead to parameter case may lead to 
wrong conclusionswrong conclusions
With more than one parameter,With more than one parameter,
regardless of the responseregardless of the response--parameters parameters 

correlation:correlation:
ResponseResponse’’s uncertainty reduceds uncertainty reduced
ParametersParameters’’ uncertainty reduceduncertainty reduced
Adjustment is worth its while and is Adjustment is worth its while and is 
recommendedrecommended
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