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ATLAS and the Tile
Calorimeter

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

Toroid Magnets  Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker
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Coordinates

Cylindrical
coordinates:
L, r, O

Spherical
coordinates:
o, O, 0

Instead of B, we use n,
which is defined as:

7= —ln (tg €
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Fig. 2. Mechanical structure of a TileCal module, showing the slots in the iron for
scintillating tiles and the method of light collection by WLS fibers to PMTs. The
holes for radioactive source tubes that traverse the module parallel to the colliding
beams are also shown.

307 tiles Layers: ABCD 11 rows



Granularity

307 tiles Layers: ABCD 11 rows

64 modules —
AD =211/64 =0.1 rad

Cells defined so
that An =0.1 rad
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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 errore




Simulations

1000 pions at ® = 0.2 and n=0.35

Objectives:

« Simulate different
granularities
AD x An.

« Obtain partial
energy deposited
within a radius:
AR = \/Ag? + An?
for different
granularities.




Energy per @, Tile and Row
1000 pions
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Energy per Tile and Row
1000 pions




Energy per ® and n for An=0.2 Energy per ® and n for An=0.1

04 0.5

n (rad)

Energy per ® and n for An=0.05 Energy per ® and n for An=0.025

1000 pions



Table 1. Partial energy deposited within a radius 4R = A¢2 + An* for 1000 pions

An=0.2rad An =0.1rad An = 0.05 rad An =0.025 rad
R=0.1414rad 1300+ 300 GeV 1540 + 40 GeV 1557 + 22 GeV 1561 + 17 GeV

R=02236rad 1550:30 GeV  1574:6GeV  15782:27 GeV 1578.6+2.3 GeV

Table 2. Relative error in energy deposited within a radius 4R = A¢2 + An* for 1000 pions
An = 0.2 rad An =0.1rad An =0.05rad An =0.025 rad
R=0.1414rad 23 % 3% 1.4 % 1.1 %
R =0.2236 rad 2% 0.4 % 0.17 % 0.15%

Relative Error vs. An

®R=0.1414 rad
R =0.2236 rad

Relative Error (%)

0.05 0.1 0.15 0.2 0.25
An (rad)




= 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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