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Comparing the residual distributions at the
barrel tracking layers L3 and L4
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Layer L4: Outer layer in the outer barrel
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We still have those band structure in the
outliers! Prob not some material effect.



Residuals [mm]

hist_reco_pred_y_L4 0.5GeV

10 0.5GeV
: Entries 21413
3 - : Mean x -0.002347 5
- —{ Meany _-0.003065
5 - Std Devx 0.4347
- td Dev y 2.971))
4t
- —25
21
0 :_ 20
-2 15
_4 :—
B 10
-6 —
B 9)
-8 —
_10_I L1 I L1 1 I L1 1 I L1 1 I L1 1 I L1 1 I L1 1 I L1 1 I L1 1 I L1 1 O
-1 -08 -06 -04 02 0 02 04 06 08 1

"

Residuals [mm]

hist_reco_pred_y_ L4 _10GeV

10GeV

: Entries 28510 )
‘_ Mean x 0.002968
- 0.01238
C 0.4757 )
_ .82
_ =70
N —60
- 50
- = 40
:_ _ - o -:_-—-"_E_-_'_:-‘-E::_-;:_-_:_--_,__—:_.-:--_- 30
| R N N s T
[ 20
— 10
_I 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 O

08 06 -04 02 0O 02 04 06 0.8 1

N
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Residuals are def getting a lot more narrower in going from low momentum to high
momentum tracks.
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Corresponding Covariances at L3 Layer
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Covariance [mm?]

Corresponding Covariances at L4 Layer
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Lets look at the outliers for 10
GeV tracks

hist_reco_pred_z_L4_10GeV
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Lets look at the outliers for 10
GeV tracks

hist_reco_pred_z_L4 10GeV 2
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Looking at the two bands In the residuals
separately

XY Distribution of Outliers
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Lets look at the outliers for 0.5
GeV tracks

hist_reco_pred_z_L4_0.5GeV
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This study leads to 2 observations

* Residuals become much narrower in going from low momentum to high
momentum tracks but the corresponding covariance values does not
shrink at least proportionately and that could explain why chi2 is blowing

up at low momentum. The way chi2 has been defined, it should more or
less stay the same between low and high momentum tracks.

 The chi2 distribution between the outliers (in the residuals) and the inliers is
the same. This means as far as the chi2 distributions are concerned, these

outliers are not our problem. The problem iIs covariances evolution at low
momentum relative to the high momentum case.



