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Shower Profile and Barycentre shower Profile, 20 GeV electron 50+
B g g
e Example for 20 GeV electron Theta = 79.30°
o No magn. field T;E?thgg.];g:.
o 1° x 1° towers (tower borders B e TS O 40
indicated by grid)
e Reconstructed fibre ¢ and 6 based on 2
the back-side readout e 30 E
e Reconstructed barycentre based on E 9_6
energy in fibre (‘combined’ S and C) _8 ke
indicated with dashed line = - 20 'g
e True primary direction also dashed =
lines 781
10
77
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Shower Profile, 20 GeV electron
Shower Profile and Barycentrge2 P mp— ; o
e Example for 20 GeV electron Theta = 79.30°
o No magn. field T;thnggn_]; ;y §
o 1°x1° towers (tower borders ) R . 40
indicated by grid)
e Reconstructed fibre ¢ and 6 based on
the back-side readout e 30
e Reconstructed barycentre based on ;‘
energy in fibre indicated with dashed EJ
line = - 20
e True primary direction also dashed
lines 781
10
e Shower develops in front of tower: gaps ol
between fibres
87 88 89 90 91 92 °
Phi [°]

Number of Photons
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Fibre Angle Reconstruction




Shower Profile, 20 GeV electron S

Shower Profile and Barycentre
Reconstructed Barycentre:
Phi = 89.52°
e Front-side reconstruction Theta = 79.03°
o Ignoring any fibres not on the front 81 1 T;}‘ﬁ“j;‘;‘;";?
Theta = 79.02° 40
face i
e Far better agreement with truth
direction 80
e Similar for other examples £ 30
e R e M e s oy Soiiccr s e e
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Theta [°]

811

781

Shower Profile, 40 GeV electron

Shower Profile, 40 GeV electron

Reconstructed Barycentre:

Phi = 90.00°
Theta = 79.62° bl
Truth Primary: ~ - . ‘
Phi = 90.07° " 4 %]
Theta = 79.34° 7

.'. 77 4

811

* Theta = 79.34°

781

Reconstructed Barycentre:
Phi = 90.01°

Theta = 79.30°

Truth Primary: 2 . : i
Phi = 90.07° :
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77

Shower Profile, 120 GeV electron

Reconstructed Barycentre:
Phi = 90.19% g
Theta = 79.82°

Truth Primary:
Phi = 90.26° it el s
Theta = 79.63° Ay P S

821

81+

781

77 1

Shower Profile, 120 GeV electron

Reconstructed Barycentre:
Phi = 90.26°
Theta = 79:60°

Truth Primary:
Phi = 90.26°
Theta = 79.63°
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Residuals and Angular Resolution: ¢, 5GeV

e Residuals = Reconstructed - Truth

Phi Reconstruction Residuals, 5 GeV electrons Phi Reconstruction Residuals, 5 GeV electrons

il Mean = -0.024°
|Sigma = 0.070°
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Residuals and Angular Resolution: ¢, 20GeV

e Double peak structure evolving in back-side reco

Phi Reconstruction Residuals, 20 GeV electrons
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Phi Reconstruction Residuals, 20 GeV electrons
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Residuals and Angular Resolution: ¢, 120GeV

e Suspicion: pulling of barycentre from neighbouring e Constant negative bias despite symmetry?

towers (farther away in back-side reco due to gaps) e Non-symmetrical tail ?

Phi Reconstruction Residuals, 120 GeV electrons Phi Reconstruction Residuals, 120 GeV electrons
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Residuals and Angular Resolution: 6, 5GeV

e Overestimating 0 for back-side reconstruction

e Slightly underestimating for front-side (shower develops a few X, in)

Theta Reconstruction Residuals, 5 GeV electrons Theta Reconstruction Residuals, 5 GeV electrons
Sigma = 0.067°
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Residuals and Angular Resolution: 6, 20GeV
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Residuals and Angular Resolution: 0, 120GeV

e Negative tail ...

e Also double peak structure, pull from neighbouring

towers with constant bias of 0.2°

Theta Reconstruction Residuals, 120 GeV electrons
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Angular Resolution Fit (electrons):

Electron Angular Resolution
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Pion Events and Angular Resolution

Shower Profile, 120 GeV pion

Shower Profile, 120 GeV pion -
86 1 Reconstructed Barycentre: " ¢ . - 871 : Reconstructed Barycentre:f ]
Phi = 89.52° el 861  Phi=90.30°
854 - Theta.=79.26¢ g Theta = 79.49° :
Truth Primary: XUNS R e e S a1 85 Truth Primary: i
84 Phi-= 89.52°, Phi = 89.73° . '\ ;
Theta = 79:17°- 841 Theta = 79.35° 40
831 =
831 ] o} =
82 i i
821 N T \.::\f 2
- L et 1 30 2
o o o =
80 1 Sl 80 | o
© [ v L © Y
4+ 19 e o+ | o
(] Q79 =
£ c ]
— 781 + = 78+ 50 'g
, St S
77 ] / " 77 & =
761 761 T o e R a4
751 754 - 7 i 10
74 74 !
}
731 137+ et
83 84 85 86 87 88 89 90 91 92 93 94 95 96 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98
Phi [°] Phi °]
Andreas Loeschcke Centeno - Dual-Readout Meeting 16



Pion Events and Angular Resolution: ¢, 120GeV
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Pion Events and Angular Resolution: 6, 120GeV

Theta Reconstruction Residuals, 120 GeV pions
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Conclusion

e Angular resolution in ‘combined’ channel consistently below 0.07 degree (1.22 millirad)
e Some effects to be understood:

o  Constant negative bias in phi: 1 mm effect from tube placement

o  Asymmetric tail towards positive residuals in phi: ???

o  Negative residual tail in theta
e Next steps:

o  Also pion resolution



