1 Timing studies of silicon detectors

This document presents data from garfield4++ simulations to study timing properties of silicon detectors

2 Ionization (55um, 110um, 165um)
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Raw pulses of thicknesses 55um, 110um, 165um
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The initial current is the same, the increase of charge carriers is compensated with a reduced weighting
field. The signal duration changes because the particles has to move for a longer distance with the same

electric field.

4 Accumulated charge (55um, 110um, 165um)
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4.1 Shaper *no noise* peaktime 500ps (55um, 110um, 165um)
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4.2 Shaper *with noise* peak time 500ps (55um, 110um, 165um)
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The thicker sensors have a longer and narrower leading edge of signal.

5 10
Time [ns]

Op

—2000f

Signal [e]

—4000f
—60005
—80003
—100002

—12000f

5 10

Time [ns]

4.3 Threshold scan 500ps (55um, 110um, 165um)
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The thicker sensors have a better time resolution than thin sensors, the flattening of the curve in the

55um case is due to a reduced amount of signal crossings

— 0.2 e
2]

£.0.18F
50,16;
&0.14
0.12f
0.1
0.08f
0.06f
0.04f
0.02f

1

Covoo o 1y L PRI B R
—2000—4000—3000—2000—1000
Threshold [e]

Op

—2000f

Signal [e]

—4000f
—60005
—80003
—100005

—12000f

0o s 10
Time [ns]

0.04F
0.02F

Covwo v by v b v by by ou
—2000—4000—3000—2000—1000
Threshold [e]




