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Advanced SND Experiment

Emulsions to be replaced with silicon strip sensors for operation during

High Luminosity LHC
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Silicon Strip Sensor

Fully depleted n bulk with p+ strips connected to readout electronics
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Procedure

Detector Response

1. Charge Division

• Energy fluctuation along particle track

2. Charge Drift and Diffusion

• Calculate drift time of e-h pairs

• Calculate diffusion area of charge on surface

3. Induced Charge

• Integrate charge along strip
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Charge Division

Entry Point

Ei ,Pi
Detector Vol-

ume

X

Z

Y

• Returns subsegment position

• Returns energy loss in subsegment
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dE/dx

Silicon Detector Response Simulation | Nayana Bangaru 6



Electric Field
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Electric Field
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Charge Drift and Diffusion

Entry Point

Ei ,Pi
Detector

Volume
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Calculated fraction of module to drift through

Calculated drift time and spread : σ =
√
2Dt
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Induced Charge

• Vectorize to strips

⇒ 3σ± Surface Position / Pitch

• nh = Eloss
3.61eV

• Integrate over Gaussian diffusion for each strip

• Normalize with nh
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Induced Charge
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Backup



Charge Division - Energy Loss Fluctuations

Distribution of energy loss of a particle in a material depends on the

significance parameter.

• Significance parameter :

κ =
ξ

Emax
(1)

• κ > 10 → Gaussian distribution

• 0.01 < κ < 10 → Vailov distribution

• κ < 0.01 → Landau distribution

• Need to take into account atom binding energies for thin materials

(Gauss ∗ Landau)
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