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ZERO DEGREE CALORIMETER (ZDC)

Geometry

ECAL HCAL
W/SciFi Pb/Sci
2.5cm x 2.5cm x 17cm 10cm x 10cm tower
23 X, 1cm Pb absorber
~1 4 2.5mm Plastic scintillator
Same setup with Total 120 layers
pEcalEndcap ~T A
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ZDC ECAL USING GAMMAS
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With some gaps

ZDC ECAL (1/2)
Energy Deposit

0.25 GeV Photons 10 GeV Photons
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With some gaps

ZDC ECAL (2/2)

Energy Resolution
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With almost no gaps

ZDC ECAL (1/2)
Energy Deposit

0.25 GeV Photons 10 GeV Photons
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With almost no gaps

ZDC ECAL (2/2)

Energy Resolution
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With almost no gaps and 0},own = 0 deg

ZDC ECAL (1/2)
Energy Deposit

0.25 GeV Photons 10 GeV Photons
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With almost no gaps and 0},own = 0 deg

ZDC ECAL (2/2)

Energy Resolution
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12.6%

ECAL: 7z

@ 1.5%

As a reference,
ECAL (W/SciFi) in test beam (2014)
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O D Tsai et al 2015 J.Phys.: Conf. Ser. 587 012053
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SUMMARY - ZDC ECAL with some gaps

9.5%

Energy Resolution ECAL: —— © 5.1%

with almost no gaps
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ZDC HCAL ALONE USING NEUTRONS
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Using eRD27 Scintillator

ZDC HCAL ALONE (1/2)
Energy Deposit

5 GeV Neutrons 70 GeV Neutrons
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Using eRD27 Scintillator

ZDC HCAL ALONE (2/2)

Energy Resolution
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Using typical Plastic Scintillator

ZDC HCAL ALONE (1/2)
Energy Deposit

5 GeV Neutrons 70 GeV Neutrons

2] LB L L L L R B2LT] 25| &8 LA L L LR IR BN IV TY T 54.26/ 46

c - Constant 50.65 +2.23 q‘-:) : : : Constant 131.6 £5.8

Q GO s Mean 0.09962 -+ 0.00073 S {40 O | S Mean 1.786 +0.003

i N : i : Sigma 0.02127 + 0.00062 L Sigma 0.08377_+ 0.00240
u 120

100
80
60
40
n 20

o005 KR X e ¥ oy S 0.5 1 15 2 25 3

Egm [GeV] Egin [GEV]
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Using typical Plastic Scintillator

ZDC HCAL ALONE (2/2)

Energy Resolution
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HCAL:

As a reference,
HCAL (Pb/Sci) in ZEUS 5 4, :
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ZDC ECAL+HCAL USING NEUTRONS
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With some gaps and Using eRD27 Scintillator

ZDC ECAL + HCAL (2/2)

Energy Resolution
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With some gaps and Using typical Plastic Scintillator ) ° ‘min = 0.73 /l/
0.09F
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With some gaps and Using typical Plastic Scintillator

ZDC ECAL + HCAL (2/2)

Energy Resolution
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With almost no gaps, Using typical Plastic Scintillator and

chrown

ZDC ECAL + HCAL (1/2)

= 0 deg

Energy Deposit
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With almost no gaps, Using typical Plastic Scintillator and

Othrown = 0 deg

ZDC ECAL + HCAL (2/2)

Energy Resolution
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SUMMARY

ZDC ECAL
— Found strange response in terms of leakage and resulted in big constant term
— With setting of incoming particle being perpendicular to detector, it affects on energy resolution a lot.
A little worse, but not terribly off
— Still need to look at carefully with/without gaps between em towers

ZDC HCAL alone
— Tested different materials; eRD27 scintillator and typical plastic scintillator
— When used typical material, it is in a good agreement with GEANT4 stand-alone and eicroot

ZDC ECAL + HCAL
— Found compensation factor to weight on sum of HCAL to obtain optimized resolution. Compensation
factor ~ 0.9
— My results match the GEANT4 stand-alone

Overall we have confirmed that the GEANT simulations in DD4hep and stand-alone are
exactly the same
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With some gaps and Using typical Plastic Scintillator ) °'32; \} Omin = 0.94 :
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