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Fe-AHCAL with DHCAL granularity

“Real” Fe-AHCAL response 1x1cm? Fe-AHCAL response

350,208 channels

96x96x38

> Same underlying Mokka Simuation of 11~ between 10-80GeV, FTFP_BERT
> Both simulations include SiPM response and its calibration + optical crosstalk
> Remaining differences:

= No cell-wise calibration&correction constants for 1x1cm? (default values from
database used)

= No noise runs for 1x1cm? AHCAL
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Study of effect of
different digitisations
on response
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Responses of 3x3 versus 1x1 AHCAL

> Digitisation without
thresholds and noise

> Effect of (15%) crosstalk,
~15% increase in response
due to definition in digitiser

> Difference of ~2% in
analogue response between
1x1 & 3x3AHCAL
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Responses of 3x3 versus 1x1 AHCAL
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Responses of 3x3 versus 1x1 AHCAL
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Comparison of reconstruction procedures
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> By correcting for non-linearities, resolution improves
> Crosstalk has no effect on resolution
> Slight improvement in higher granular AHCAL, for energies < 35GeV

- Check if effect originates from smaller read-out area is ongoing

Coralie Neubiiser | CALICE Collaboration Meeting @ MPP Munich | 11.09.15 | Page 7



Analogue Response & Resolution
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Digital Response & Resolution
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Digital Response & Resolution
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> 1x1 AHCAL MC in digital mode better
than 1x1 DHCAL data.. but room for
improvement for DHCAL!
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Semi-Digital Reconstruction
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Comparison of reconstruction methods

Novosibirsk fitted, histogram filled > Mean&RMS Gauss fitted, within +1.50

T T I [T T I Frorrrrt] | L L L T )
£§O'24 1x1 Fe-AHCAL MC E u/:§ 0.24 _ 1x1 Fe-AHCAL MC E
v 0.22 R analogue 4 yo0z22 analogue E
£ 0.2F digital 4 & 02 - digital E
0.18 | +  semi-digital E 0.18 | +  semi-digital E
0.16 - = 0.16 | =
0.14 = 0.14 |- :
012 F ) = 0.12 F . =
0.1F = 0.1F ' =
0.08 |- et = 0.08 |- —— =
006 :_ | | | | | | | |_: 006 :_ | | | | | | | =
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
Epeam [GEV] Epeam [GEV]

> Excluding tails in distributions, especially improves digital resolution

> Semi-digital reconstruction include energy dependent weighting
—> corrects response for e/h#1

- Applying SC techniques to analogue reconstruction needed for comparison
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> Reconstruction procedures decisive for cell-size/granularity optimization

> Application of SC algorithms to analogue energy reconstruction

= Expect stronger improvement than in 3x3 AHCAL

> How effective are Semi-digital and Software-Compensation reconstruction
procedures in particle flow algorithms ? (= see Lan’s study)
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Backup: Semi-digital energy reconstruction

> Weighting hits depending on energy
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Backup: 1x1 cm?2 AHCAL resolution

3x3cm?
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> For small energies 1x1cm? granularity beneficial
> For higher energies, difference depends on threshold

> Higher granularity decreases stochastic term
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