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ATLAS and the Tile 

Calorimeter
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Coordinates

𝜂 = −𝑙𝑛 𝑡𝑔
𝜃

2

Instead of θ, we use η, 

which is defined as:

Cylindrical 
coordinates:

Z, r, Φ

Spherical 

coordinates:

ρ, Φ, θ
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Module
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Granularity

64 modules → 

ΔΦ = 2π/64 = 0.1 rad

Cells defined so 

that Δη = 0.1 rad
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Why is granularity important 

or interesting?

Example:

• Boxes represent detectors.

• Particle Red and particle Blue hit the detectors and deposit their energies.

• Energy distribution is as shown below.

Which configuration of 

detectors would allow 

us to know the energy 

of each particle with 

least error?
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Simulations

Objectives:

• Simulate different 

granularities 

ΔΦ x Δη.

• Obtain partial 

energy deposited 

within a radius: 

Δ𝑅 = Δ𝜙2 + Δ𝜂2

for different 

granularities.
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Results
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91000 pions



Table 1. Partial energy deposited within a radius 𝜟𝑹 = 𝜟𝝓𝟐 + 𝜟𝜼𝟐 for 1000 pions

Δη = 0.2 rad Δη = 0.1 rad Δη = 0.05 rad Δη = 0.025 rad

R = 0.1414 rad 1300 ± 300 GeV 1540 ± 40 GeV 1557 ± 22 GeV 1561 ± 17 GeV

R = 0.2236 rad 1550 ± 30 GeV 1574 ± 6 GeV 1578.2 ± 2.7 GeV 1578.6 ± 2.3 GeV

Table 2. Relative error in energy deposited within a radius 𝜟𝑹 = 𝜟𝝓𝟐 + 𝜟𝜼𝟐 for 1000 pions

Δη = 0.2 rad Δη = 0.1 rad Δη = 0.05 rad Δη = 0.025 rad

R = 0.1414 rad 23 % 3% 1.4 % 1.1 %

R = 0.2236 rad 2 % 0.4 % 0.17 % 0.15 %
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Conclusions

 Reducing the granularity would reduce the error in 

partial energy measurements.

 With half the current granularity, the percentage 

error would decrease by a factor of 2.2.
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