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Motivation

We have a discrepancy for the events number in ECAL+3DST configuration
between our and Guang’s calculations.

Guang made a calculations/estimations according to the scaling of detector mass.

Our calculations are based on MC simulation with GDML file provided by Guang

Let’s try to understand... Only facts and calculations
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ECAL+3DST configuration
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FV redefinition for ECAL

For ECAL+STT we calculated events number in ECAL for 11 modules (24 in total),
so we will use the same FV for ECAL+3DST configuration

Note
Events are normalized to the 1 week statistics for front ECAL with the following FV:
|x | < 169 cm, 200 < R < 223 cm, z < −26 cm
Simulated events number: 1 071 506

Reconstruction efficiency for ECAL was changed from 51% to 54%
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ECAL geometry: CDR and GDML

Total mass of 11 ECAL modules in CDR: 22.8 tons

Total mass of 11 ECAL modules from Matteo’s GDML file: 22.8 tons

Total mass of 11 ECAL modules from Guang’s GDML file: 25.1 tons
(density 5.3 t/m3) - 10% difference! First source of discrepancy
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3DST geometry: CDR and GDML

1.
3DST box dimension in GDML: 252× 236× 200 cm

Active 3DST volume in CDR: 240× 224× 192 cm - 15% difference! Second
source of discrepancy

2.
3DST weight in CDR: 11.8 tons

3DST weight in GDML: 10.8 tons
(density 1.05 t/m3 - physical parameter of polysterene) - 10% difference!
Why? Third source of discrepancy

Using FV cut - 2 cm from each side, total mass is 10.25 tons
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Event statistics - CC events only

Recalculated values

ECAL+3DST

Simulated Reconstructed Efficiency
ECAL 1 071 507 582 030 0.543
3DST 474 675∗ 465 178 0.978
ECAL+3DST 1 546 182 1 047 208 0.677

ECAL+STT

Simulated Reconstructed Efficiency
ECAL 1 071 507 767 603 0.716
STT 321 345 302 096 0.940
ECAL+STT 1 392 852 1 069 699 0.768

∗difference between scaled value from ECAL mass and simulated in MC is 2% because of different ratio between protons and neutrons in lead and
CH targets (in neutrons neutrino cross-section is 2 times higher than in protons)
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Beam monitoring -

√
∆χ2(Eν)

Proton beam parameter Variation ECAL+STT ECAL+3DST ECAL+3DST∗

true rec true rec rec
Horn current +3 kA 12.58 10.28 13.41 9.17 12.94
Water layer thickness +0.5 mm 5.50 4.70 5.71 4.49 5.43
Decay pipe radius +0.1 m 7.87 6.94 8.19 6.14 7.64
Proton target density +2% 6.96 6.12 7.01 5.93 8.72
Beam sigma +0.1 mm 5.06 4.43 5.17 4.21 4.78
Beam off set X +0.45 mm 5.85 4.71 5.33 3.76 3.0
Beam theta phi 0.07 mrad θ, 1.57 φ 0.75 0.39 0.85 0.41 0.52
Beam theta 0.070 mrad 1.10 0.77 1.16 0.69 0.51
horn 1 X shift +0.5 mm 4.84 3.82 4.86 3.22 4.96
horn 1 Y shift +0.5 mm 5.29 4.20 5.14 3.45 3.61
horn 2 X shift +0.5 mm 1.40 0.94 1.37 0.71 0.87
horn 2 Y shift +0.5 mm 1.41 0.92 1.38 0.69 0.25

∗Updates results prepared by 3DST-group
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