Calculation of variance of loss in restricted energy range

Macroscopic cross-section without spin term:
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Macroscopic cross-section:
r= —dT

Probability density function for an event:
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Average loss per event:

E(T) == f — TdT
Average square of loss per event:
E(T?) = —f —Tsz
Variance of loss per event:
Var(T) = E(T?) — E(T)>.
Average number of events in distance [:
A =2l

Number of events is Poisson distributed with parameter 4, probability of N events is:

P(N;A) =e™* FNI
Average N:
E(N)=21
Variance of N:
Var(N) =

Sum of losses:
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Average loss in case of N events:
E(A|N) = NE(T).
Variance in case of N events:
Var(4|N) = NVar(T).
Average square of loss in case of N events:
E(4%|N) = Var(A|N) + E(A|N)? = NVar(T) + N2E(T)?.

Average loss:

E(A) = ) E(AIN)P(N;L) = Y NE(T)P(N;2) = E(N)E(T).

Average square of loss:

E(4?) = Z E (42|N)P(N; 1) = z(NVar(T) + N2E(T)?) P(N; 1)
— E(N)Var(T) + E(N?)E(T)?.
Variance of loss:
Var(4) = E(4?) — E(4)? = E(N)Var(T) + E(N?)E(T)? — E(N)2E(T)?,
Var(4) = E(N)Var(T) + Var(N)E(T)? = War(T) + AE(T)? = AE(T?).
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