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[ HEIM PORTANCE OFTHE | ORENTL ANGLE M EASUREM ENT

Charge drifts with an angle Y}, respect to the direction of the Electric field in presence
g4
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of a Magnetic field
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This affects detector
performances: space I
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and occupancy. r :
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Lorentz angle on the
charge drift.

Measurement of the mean cluster size as a function of the angle
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The Electric field is not constant,
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due to the spatial charge. venvyyd 4 [ R B OB
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tg(y,) :%(y) =r By, (E(y).T)

An effective Lorentz angle has been defined as the angle corresponding to the
minimum cluster size.
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» Measured mean cluster size for different angles

with B, (1.4 Tesla) and B

« Data with B4 are used to check systematic
effects

» Fits with a parabola

» Comparison with results obtained with
the model:

— Depletion taken from data

— Threshold fitted from data taken

with B
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 Performed rotating the sensor

around the pixel axis parallel
to the long size of pixels.

o Strategy based on the
determination of the entrance
and exit points of tracks

» Charge segment depth
plots
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J EDLETION DEPTH RESULTS

Fluence | Thickness [pm] | Bias Voltage [V] | Angle [?] | Depletion depth [pm]
0 280 130 -30 284 £ 7
0 280 159 +30 280 £ 19
0 200 159 +30 190 £ 7
5% 10 280 600 -30 261 £ 8
5% 10 280 400 -30 252 £ 190
5% 10 280 200 -30 147 £ 7
5% 10™ 280 150 -30 123 + 11
5% 10" 280 100 -30 100 £7
104 280 600 -30 186 + 14
104 280 600 +30 198 £ 24
1pis 280 300 -30 111 £ 10
1018 280 600 20 216 £+ 16
1015 280 600 +20 219 £ 22
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| ORENTI ANGLE FITS
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| ORENTL ANGLE RESULTS
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b ONCLUSIONS

Lorentz angle of ATLAS Pixel rad-hard sensors has been measured.

The observed behavior is well explained by a model based on charge
drift in silicon.

The Lorentz angle ( through the mobility ) depends upon the Electric
field inside sensors.

At the operating conditions for ATLAS pixel sensor we expect a
Lorentz angle of 13° at the beginning of data taking. After 10 years
we expected a Lorentz angle of 4°.

Depletion depth of sensors irradiated at two different fluences has
been measured and characterized as a function of the operation
voltage.

g Pixg,
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