
Updates on ZDC Simulation

July 13, 2023

ZDC Working Group Meeting

Po-Ju Lin

Academia Sinica

1



New ZDC Geometry
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 Use particle gun to generate neutrons of different energy
• Position at the front of ZDC, at angle along the ZDC center

• Five different energy settings: (10, 20, 50, 100, 150) GeV

• 1000 events for each setting

 Do calibration with linear fitter

1st Silicon & crystal calorimeter

W-Si imagine calorimeter

Pb-Scintillator

𝐸𝑟𝑒𝑐. = 𝑐1𝐸𝑆𝑖𝑃𝑖𝑥 + 𝑐2𝐸𝐶𝑟𝑦𝑠𝑡𝑎𝑙 + 𝑐3𝐸𝑊𝑆𝑖 + 𝑐4𝐸𝑃𝑏𝑆𝑐𝑖𝑛𝑡 + b

 Energy-dependent calibration not applied



New ZDC Geometry
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 A test suggested  modify the ratio of 

the thickness of Pb:Scinitllator to 4:1 

This study

Required

Shima

 This study: 
50%

𝐸
+ 4.8%

 Required:   
50%

𝐸
+ 5%

 Shima:
43%

𝐸
+ 2.1%



New ZDC Geometry
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 Gaussian fits of Ereco / EGen

𝜇 = 0.97
𝜎 = 0.18

10 GeV 20 GeV 50 GeV

100 GeV 150 GeV

𝜇 = 1.01
𝜎 = 0.14

𝜇 = 1.01
𝜎 = 0.10

𝜇 = 0.99
𝜎 = 0.09

𝜇 = 0.98
𝜎 = 0.08

• Before:

- Lead = 30 mm

- Scintillator = 2 mm

• Now:

- Lead = 25.6 mm

- Scintillator = 6.4 mm

Each module contains 15 layers of 

Pb/Scintillators (480mm), unchanged.



New ZDC Geometry
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This study

Required

Shima

 This study: 
50%

𝐸
+ 4.8%

 Required:   
50%

𝐸
+ 5%

 Shima:
43%

𝐸
+ 2.1%

Before Now

 Updated Pb/Sci: 
45%

𝐸
+ 4.1%



New ZDC Geometry
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 Last Pb/Sci block removed:
67%

𝐸
+ 2.4%

Now

 Updated Pb/Sci: 
45%

𝐸
+ 4.1%

 Removing the last block deteriorates energy resolution

Remove the last Pb/Sci block



Next Steps
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Shower development and the place for the imaging part of HCAL

 Procedure?

 Implementation of reconstruction  Reference: EMCAL at B0 by Michael Pitt

Position resolution

 Reference by Migeul et al. - https://arxiv.org/abs/2208.05472

 New group expressing interest in ZDC simulation work: 

Group of Kentaro Kawade from Shinshu University

https://arxiv.org/abs/2208.05472
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BACKUP



New ZDC Geometry

 1st Silicon & crystal calorimeter:

• Smaller lateral dimension (x, y) = (56, 54) cm.

 W-Si imagine calorimeter

• Smaller lateral dimension 

(x, y) = (56, 54) cm.

• Smaller number of layers 

1X0 × 22 → 2𝑋0 × 12 layers

 Silicon Pixel lateral size (x, y) = (4, 3) mm

 Pb-Si modules removed

 Pb-Scintillator + fused silica

• Towers of 10cm x 10cm x 48cm, each 

module is 60cm x 60cm x 48cm

• 4 modules

• Not yet have the implementation of 

fused silica – only scintillator now
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New ZDC Geometry
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 Gaussian fits of Ereco / EGen

𝜇 = 0.97
𝜎 = 0.21

10 GeV 20 GeV 50 GeV

100 GeV 150 GeV

𝜇 = 1.02
𝜎 = 0.15

𝜇 = 1.01
𝜎 = 0.12

𝜇 = 0.99
𝜎 = 0.10

𝜇 = 0.97
𝜎 = 0.09


