
JUNO Physics and Software Workshop
10/05/2018, Wuhan, China (Remote)

Xuefeng Ding1,2

1. Gran Sasso Science Institute, L’Aquila, Italy 
2. INFN Laboratori Nazionali del Gran Sasso, 
Assergi, Italy

GooStats, 
a GPU-accelerated package for multi-variate spectral fitting analysis



What is GooStats?
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Example output
pdf-format output
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Example output

text output on the screen
Log message
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Example code

Object-orieneted
Fully written in C++11
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Installation guide
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Response function
• Based on my thesis on Borexino analysis 

• Use charge (or Evis) instead of non-linearity corrected energy 
to be able to use physics parameterization -> important for 
solar Be7 nu fitting (conclusion of my thesis)

• Generalized gamma instead of Gaussian 

• Resolution dependence with physics parameterization 

• v1 = (1+v1) * μ + σT2 μ2 

• v1: PMT single p.e. charge resolution 

• σT: residual non-uniformity
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Performance and result
• 40000 fit x4 (NH-NH, NH-IH, IH-NH, IH-IH), on K20m GPU, ~10 hours
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• Likelihood based fit.

• 0.1% residual non-
uniformity assumed  

• No LY-related systematics 

• No backgrounds 

• 6 year x 20 ton, 36 GW, 
52.5 km 

• For 99.9975% cases the 
rejection power would be 
stronger than 1/40000.
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Future plan

• Add background (make it open source, like 
Barcall’s website? or use zentoro?) 

• worse non-uniformity assumed, say 1%? 

• Include systematics from LY/non-linearity? quite 
strait-forward.
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Conclusion

• GooStats is a GPU fitter specifically for particle 
multi-variate spectral-fitting analysis. It’s open 
source and welcome for co-operation. 

• A hard-ware accelerated mass-hierarchy fitter 
based on GooStats is developed. throughout: 
40000 x 4 fit per 10 hour, that is 0.23 s per fit

• Using likelihood rather than chi^2, we got a 
different view of MH determination.
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Thanks for you attention
Copyright @ KK.image from flickr

https://www.flickr.com/photos/123113322@N02/


