
  

SNS 2020 Intensity Analysis Update

ORNL n → n’ Group Meeting
4-20-2023
Cary Rock

initial preliminary attempt



  

“Background” Region (BR)
73 <= x<= 294
66 <= y <= 195

“Scattering” Region (SR)
115 <= x <= 201
87 <= y <= 185

“Peak” Region (PR) – not the 
same as Dr. Gonzalez’ ROI

130 <= x <= 186
102 <= y <= 170

Intensity (log)

Outside the BR, hits are 
discarded

Pixels with content of 
“0” are ignored



  

18 Polycarbonate Data

Make sure those histograms are “sectioned” the way they’re 
supposed to be – non-relevant regions hidden, etc.



  

Plane Fit



  

Gaussian Fit



  

Plane-fit Parameters for 18 PC

Little Problem: “count” does not 
match the number of pixels within the 
fitting region – being investigated

Fit within the FR = BR – SR (BR boundaries inclusive, SR boundaries exclusive)



  

Result of the subtraction of plane-fit from “raw data” 
in preparation for the gaussian fit in the gaussian 
fitting region (GFR) = SR – PR

This (plane) subtraction not used in gaussian fit



  

Result of the gaussian fit

Since the beam is x-y asymmetric (y-width > x-
width), we expect sigma_y > sigma_x

Little Problem: number of used pixels is still 
mysterious

X^2/N is not great, either

~14 mm, ~15 mm

sigma_x sigma_y



  

Result of the gaussian fit

Little Problem: number of used pixels is still 
mysterious

X^2/N is not great, either

~14 mm, ~15 mm

sigma_x sigma_y

Lawrence’s: sigma = 32 mm (symmetric)

Dr. Heilbronn’s Simulation 
for 18 PC of scattered 
background



  

Combination fit with 6 Parameters – Plane + Gauss

Fitting region will be BR – PR
PR will be tuned for each individual run

asdfFit shows strange behavior – 
sign of sigma’s not essential, but 
should be understood

Count shows same number of 
events as for plane – algorithm is 
working, but needs improvement



  

Conclusion

● No results to report yet
● Working code, but needs errors corrected

– Scipy.optimize.curve_fit returning negative sigma 
values, etc.



  

What’s Next

1) Fix all errors
2) Fit all 6 intensity files and find the covariant 

matrix for all parameters
3) This information (cov. matrix + parameters) will 

be used by James to produce the error 
associated with the fit of the background
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