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Preface

Old 34 keV e- New 35 keV e-
Rebin2D(2,2) Rebin2D(2,2)

• To validate the directionality analysis we need 
to validate the Montecarlo

• In a first evaluation we noticed a factor ~4 of 
difference in light between data and MC

Real data 

Simulated data 

• Simulated data have been reproduced with the 
new code (which include the saturation effect)



The saturation effect



Comparison Between…

• High statistic data of x-Ray from different sources

…and…

• Data digitized with the 
digitization code with saturation

• Energies at:
     8, 15, 18, 24, 35,45 keV

• 500 tracks per energy

• Diffusion uniform within 
     5- 45 cm

• Reconstructed with same reconstruction 
code with same parameters of data

• Variables compared:
• Integral
• Lenght
• Width
• Slimness

• Density (light/npixels)
• dEdx (light/lenght)
• TGaussMean
• TGaussSigma

• Cluster nhits
• Cluster size



Study on linearity and energy resolution



Strategy and Background modeling

• Strategy: fit of signal component over the background component evaluated on the sidebands 
of the distribution

• First background studies from the no source run

• RooFit used with unbind likelihood fit on the data

b(x) = By(c ⋅ e(α1⋅x) + (1 − c) ⋅ e(α2⋅x))

• Cuts: 
• length<500 (remove cosmics)
• integral>1000 (fake cluster remotion)

Fake cluster component Physics component

sc_integral distribution for 
a no source run

Coefficient to 
weight the two 
component



Selection length<500 integral>1000 and event in a radius of 1000 from the center of the picture (vignetting)

Cu

Rebined 4x4

Rb

Presence of a component at ~Cu energy 
due to gamma on the Copper field cage

Fit results

Parameters of the fit for 1 signal component

All the parameters let free to vary (a possible 
constrain of some parameter should be evaluated)



Ag

Ba Tb

Fit results

Mo



Fit results

Ca Ti

• Selection length<500 integral>1000 and constrain in 1700<xmean<2100 and 900<ymean<1400 
(signal to noise ratio improvement, small path of such low energy X-Ray)

• Data taken impinging 6 keV X-Rays from Fe source on Ti foil and piece of chalk55



Linearity and Energy Resolution

• Linear behaviour on simulation while not 
on data 

• Too small EReso on Fe and Ti (effect of the 
selection?)

Data without Ti and Fe

σE
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Shape variables comparison
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Width
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Slimness: ratio width/length
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Density: integral/npixels
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ΔE/Δl
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Nhits
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Size
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• Data and MC comparison shows:

• Fine-tune needed in:
• Lenght
• Width
• TGaussSigma
• Size

• Agreement in:
• Nhits
• TGausMean

• To improve:
• Linearity
• EResolution
• Light density
• Specific ionization

Possible relation with a different 
pedestal in simulation? Connected with the saturation?

Diffusion is well simulated?

Non uniform z distribution?

Rb

Recap.

Ag Cu



Conclusions and next steps

• The framework to work with  is now ready for a better Data-MC comparisonsPlot

S-weighted length 
distribution for signal

S-weighted length 
distribution for bgk

Length distribution for 
copper bkg subtracted 

(blue)

Length distribution 
for a cosmic run

From: Nucl.Instrum.Meth.A 555 (2005) 356-369 

• The strategy of the background modeling on the sideband of the signal is giving promising results

• The Data-MC comparison shows that the main discrepancy is in the light production, and this 
discrepancy propagates in some other variables energy related

• All the geometrical variables seems quite in agreement within data and simulation



21

Data or simulation?

Find the difference: 4 real electrons and 4 simulated electrons at ~30 keV
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Data or smulation?
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