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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

e kT
Ap _V — 5 Debye length

n,e

This provides condition to determine 1f we have a plasma or not.

(1) the system must be large enough |L >> A |, and

(11)  there must be enough electrons to produce shielding| NV, >>> 1| where

N, 1s the number of electrons 1 a Debye sphere.

Introduction to Plasma Physics and Controlled Fusion F.Chen, 1983 Plenum Press, New York .
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Laser Pulse Energy 99 pJ
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Measurements 3
Intensity Scan
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Plasma Time Theory There are erosion currents diluting the plasma (in

ambipolar diffusion conditions) in response to the
ambient Efield. This theory supposes that the currents
& dQ = gAndx/4nD,t. are Space Charge Limited Currents (SCLC).Plasma Time
& Charge in a dx column segment atdt 1S define as the time needed to expose all carriers to
the ambient field. The formula for tp comes from the

dedI = j(H)A total charge integral.

Charges extracted by erosion current

e 1/ 3 t
Qo = ! gndx =4nD, tj (t)dt [ = 3Q[} qnlzi 2
0 F 3277 u(ee)°D,

o P
. Q,:total charge
AN\ o radial distance 0 = ggy F/gn_. Plasma Sheath formula[2] n;: linear density
from centre of track A: erosion area
Fig. 1. Diffusion and current erosion of plasma track. iT = 21’5“830 F2 0 = 27‘5# (580)2F3/qnc D.: ambipolar diffusion
- _ coefficient
j(t) = ’Tf‘f‘! F: Ambient Electric Field

1. Charge Collection in Silicon Detectors for Strongly lonizing Particles, W. Seibt, K.E.Sundstrém, 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

n(t) = n,/4nD,t

Carrier density in the plasma column

JseLe = 2mpeg F? SCLC (2]
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Intensity Scan

Results g F
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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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