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comparison to MC models
(PhD thesis of Oliver Wendt)

_ QGSP BERT
® %*/ ndf 57.59/2 _
O, Prob 3.126e-13 | Systematic error band
uf [ p0 0.3886+0.1219 [ " T T T 1 g%
100 (P! 1.279 + 0.006451 A .
| x*/ ndf 7.393/2 ]
| Prob 0.02481 1
80 [ p0 -0.1183+ 0.1143 -
| pl 1.069 + 0.007303 1
- LHEP ]
60 B 7
40 [ =
i 1.573/2
- 0.4554
20 r -0.0838 + 0.09784
i pl 1.011+ 0.006118
yl | | | | | L | | 1 | I | | | ] | | | ] | |
0
0 20 40 60 80 100
in this plot: linear fit from 6 to 20 GeV B e [GEV]
Update:

test effect of Birks law on MC models
scompare digitized to true MC

scomparison pi+ / pi- sample
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Status from last meeting:
*6-80 GeV pi+/pi- sample analysed

«difference in absolute scale data/models
edata correction not final

(not yet finished) 7



Remaining SIPM non-linearity

effect of SiPM non-linearity visible at high energy in hit energy spectrum
non-final calibration procedure:

=>rescaling of response function by 20% missing (see EM analysis)
=>this will improve absolute scale agreement with models

e s s 4636384 T e o
= Mean 2.396 —— digitised MC 15GeV LHEP
o T T T T T T T RMS 4446 T T | digitised MC 20GeV LHER
#t 6 j - —— digitized MC 40GeV LHEP
1 0 :_ o LHEP digitised MC 80GeV LHEP
 f . data pateel
10° & —e— 15cer
- 20 GeVl
B —8— 40 GeV
104 g_ & 80 GeVl ;
10° £ E
B . o — i
2 e ] . .
10° i, € — = non linearity effects
- b _ % - for high energies
10 e T LT visible
2 ﬁnuw: u T CTnyEA uﬂ .F ¢ 11 L i
1 ;_ ||il||l H ﬂi‘ ||||||||| Ml |||||||ﬂii I III] 1 ,' I [
E H' n Nl \WI\ A A
0 50 100 150 200 250

E,m [MiP]



Birks law

saturation effect in scintillator at high ionization density (recoil protons)
* running Mokka 06-05-p02 with Geant4.9.2.BETAO1 and digitisation

« 11,20 GeV, two digitised Monte Carlos (LHEP and QGSP BERT)
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using Birks law decreases number of neutron hits (in both models) e [MIP]
stronger effect in QGSP_BERT which has largest number of neutrons
*less discrepancy between models with Birks law switch on )

=» Birks law must become the default of our simulation !!
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* running Mokka 06-05-p02 with Geant4.9.2.BETAO1 and digitisation
« 1T, 20 GeV, two digitised Monte Carlos (LHEP and QGSP BERT)
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using Birks law decreases also total energy sum =>» better agreement with data
*small effect on the longitudinal shower shape



Digitized / true MC
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full HCAL and TCMT digitization

idea: use ratio digi/true MC to extract layer-wise correction factors (ongoing)
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Shower leakage analysis

(PhD thesis of Beni Lutz)

Update:

analysis procedure unchanged =» determination of shower starting point in HCAL
extraction of shower leakage from HCAL vs shower starting point

now available comparison with MC models (LHEP and QGSP_BERT)

no Birks law
LHEP QGSP_BERT included
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energy per event [MIP]

Longitudinal shower shape

longitudinal shower shape shifted to shower start point event by event

2the shower maximum is approx. at ~1 A
=>more direct comparison with MC physics

no Birks law

LHEP QGSP BERT included
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*QGSP_BERT later shower max. and longer shower
«data favour a short shower shape as in LHEP



mean energy [au]
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=» for showers started after 2 Aleakage becomes significant

Shower leakage

Determination of total energy in HCAL as a function of shower starting point

LHEP
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*LHEP reproduces the kink after 2 Aseen in data

*QGSP_BERT has more smooth decrease
*QGSP_BERT gives more energy than LHEP (consistent with Oliver analysis)

no Birks law
QGSP_BERT included
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Conclusion

both hadron analyses are well ongoing

new calibration results from EM analysis still have to be ported
to hadron analysis

consistent result in the comparison to two MC models

170 M MC events generated in ~ 1 month = considerable
computation effort (thanks to Munich support)

Birks law has to become standard in our MC production
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