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Mott Run 2 Analysis
● Asymmetry versus Thickness: Run 2 versus Run 1 with 

nominal cuts: E: -1 to + 3 sigma, Time-of-Flight -2 to + 2 sigma

● Asymmetry versus Thickness: Exploring Asymmetry 

Depedence on Energy Cut in Half-Sigma Slices

● Detector Energy Resolution – Energy Spread Corrected

● Relative Rates Measurement Results
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Asymmetry vs Thickness
Run 2 – E-Cut: -1 to +3 Sigma, ToF-Cut -2 to +2 Sigma



3

Asymmetry vs Thickness
Run 2 versus Run 1 – Nominal Cuts

Run 2 Run 1
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Asymmetry vs Thickness
Run 2 versus Run 1 – Nominal Cuts

    Run 1    Run 2
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Asymmetry vs Thickness
Run 2 versus Run 1 – Nominal Cuts
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Asymmetry Depedence on Energy Cut
● Computed asymmetry for half-sigma-width slices from -4 to +4 

sigma of the Gaussian ToF-cut Energy Spectra fit

Units of Sigm a : 
Channels

-4 to -3.5 : 7105 to 7228
-3.5 to -3 : 7228 to 7350

...
-0.5 to mean : 7963 to 8085
Mean to 0.5 : 8085 to 8208

0.5 to 1 : 8208 to 8330
... 

Mean : 8085 
Sigma : 245
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Asymmetry Depedence on Energy Cut
Thin Foil 13, 50 nm 
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Asymmetry Depedence on Energy Cut
 Medium Foil 5, 500 nm 
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Asymmetry Depedence on Energy Cut
Thick Foil 15, 1000 nm 

Foil 15 – 1000 nm

Foil 15 – 1000 nm, Stability
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Asymmetry Depedence on Energy Cut
A_0 
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Asymmetry Depedence on Energy Cut
Lambda

Asymmetry Dependence on Energy Cut plots for every foil on wiki.
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Asymmetry Depedence on Energy Cut
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Detector Energy Resolution – Energy 
Spread Corrected

● Energy Resolution = (mean / std dev) * 100 (%) of energy spectra

● Corrected for energy spread by fitting detector pedestal – events in a detector when 

no Mott events in that detector – with a gaussian

● Taking sigma from pedestal fit, corrected E-spectra sigma and recomputed energy 

resolution

sigma_E_corr = Sqrt ( Sigma_E_uncorr^2 – Sigma_Ped^2 )
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Detector Energy Resolution – Energy 
Spread Corrected

Average Change In Energy Resolution After Pedestal/Energy Spread Correction – 
Left : -0.207 % Right : -0.560 % Up : -0.568 % Down : -0.393 %

NOTE: The above table averages together runs on a given foil from the Run 2 Thickness 
versus Asymmetry runs 
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Relative Rates Measurement Results
Single Runs, all with the same current of ~ 1.15 uA
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Relative Rates Measurement Results
Total Rate versus Thickness
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Relative Rates vs Rates from Thickness vs 
Asymmetry Study

Rates from Asymmetry vs Thickness         Rates from Relative Rates Measurement
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