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In the fit of the 6 calibration points of PC attenuated rates 
the MINUIT (in HBOOK), PHYTON, and C++ Libraries

• For the fit function   𝑓 = 𝐹0 ∙ 𝜂
𝑛, 𝑛 = 18,… , 24

• Find the same 𝜒2 minimum in terms of parameters 𝐹0 and  𝜂
• Have similar value of 𝜒2 at the minimum  (C++ ?)
• But providing different estimates of the parameter errors

Let’s use for the fit and for the error estimate a different procedure (similar to 
maximum likelihood) based on the measure of probability of the parameter of 
interest (in our case 𝐹0) independent on the mentioned library procedures.



Line of function 𝐹0𝜂
𝑛

Probability 𝑝𝑖 that is testing the line 
at 𝑖-th data point is described by 
Gaussian with mean 𝑎 and error 𝜎
𝐺(𝑎, 𝜎). Both 𝑎 and 𝜎 are provided 
by the measurement.

Probability measure of tested line 

𝑃 𝐹, 𝜂 = ෑ𝑃𝑖



Field of tested parameters 
(for simulation set)

Matrix 1001 x 1001

1.60 E+8

F0

1.00 E+8
0.66                                                   𝜼 0.68

Projection on F0 axis
(sum of probabilities) 
gives the probability 
(after renormalization)
of parameter 𝐹0 realization
in the measurements
of 6-PC-points with given 
errors (independent of 𝜂)

Min 𝜒2 has the same values of parameters as the max of probability



68% confidence interval  for 𝐹0: (1.2742-1.3408)× 108 or 𝐹0 = 1.308 ± 0.033

Simulation with 2020 pinhole

16%16%



Simulation with pinhole 2020, 
room temp., Cary's PHITS, 
h-luci, with TOF cuts, 1E9 stat

𝜎 = 𝑎

Simulated input data used



Comparison of the results

• Two possible reasons why errors are ~10% higher in the likelihood then in MINUIT 



Cary will talk next about the revision if experimental 
calibration data fits in connection with these results 
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