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Introduction

1. Plasma Conditions in TPA

2. Plasma I-Scan

3. Theoretical Model

4. Results
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Plasma Conditions

Introduction to Plasma Physics and Controlled Fusion F.Chen, 1983 Plenum Press, New York .
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Measurements 1

Orthogonal Incidence

Wavelength 1500nm

Pulse Length 250 ps

Pulse Energy 10 pJ

The response fits with

the Ramo Theorem

Typical signal length 6ns
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Measurements 2

Intensity Scan (I-Scan)

Orthogonal Incidence

Wavelength 1500nm

Pulse Length 250 ps

Growing Pulse Energy

Signal length increases,

an indication of plasma

onset into the device

Pulse Energy 99pJ

Pulse Energy 234pJ

Pulse Energy 468pJ
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Measurements 3

Plotting Signal Pulse 

length vs Pulse Energy

we saw clearly the

plasma onset beyond

150 pJ.

Theory has to explain

this trend
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Plasma Time Theory

1. Charge Collection in Silicon Detectors for Strongly Ionizing Particles, W. Seibt, K.E.Sundström, P.A.Tove, Nuclear Instruments and Methods 113 (1973), 371-324

2. Plasma Effects in Semiconductors Detectors, P.A. Tove and W. Seibt, Nuclear Instruments and Methods 51 (1967) 261-269

There are erosion currents diluting the plasma (in
ambipolar diffusion conditions) in response to the
ambient Efield. This theory supposes that the currents
are Space Charge Limited Currents (SCLC).Plasma Time
is define as the time needed to expose all carriers to
the ambient field. The formula for tp comes from the
total charge integral.

Plasma Sheath formula[2]

SCLC [2]
Q0:total charge
nl: linear density
A: erosion área
Da: ambipolar diffusion
coefficient
F: Ambient Electric Field

Charge in a dx column segment at dt

Carrier density in the plasma column

Charges extracted by erosion current
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Results

Theory agrees reasonably well with

data, Erosion Area Radius 0.055 mm

Total time= Plasma time + Collection

time (6ns obtained in the callibration

phase)
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Conclusions

• Experimentally it is easy to find the plasma threshold in TPA with an Intensity-Scan

• Plasma Erosion Current theory shows a reasonable agreement with experiments
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Thanks for your attention
fpalomo@us.es
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