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1 Gaussian Beam Optics

1 Quadratic relation between collected signal
(in Si) and laser power

1 Charge Generation via TPA (LGADG& PIN)

1 Z-scan (LGAD & PIN)

1 First measurements with TPA (LGAD & PIN)




Beam profile and parameters at 1550 nm (for TPA)
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Final parameters (in air): [n Si : refractive index correction needed
w,=1.52 uym n = 3.48at 1550 nm

Ly =7.74um
NA = 0.31 (nominal NA=0.7 but probably not valid for focal point)




At ELI Beamline final parameters (in air): w, = 1.52 ym. Z;, = 7.74 um

For comparison: TCT-TPA at CERN: w0 =1.7 pm, Z; =17 um
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Proof of 2PA in W25 PIN
Indication to 3PA &Plasma contribution

Signal ~ Irradiance?
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Proof of TPA

LGAD WF25 ( HPK-P2)
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Proof of TPA

LGAD INFN:
UFSD -W1
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Proof of TPA

PIN ref(WF25)

Z-Scan
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The second peak Z2 is very likely coming from the
reflection of the light from the bottom of the
sensor. The sensors is comprised from: 50um
sensitive bulk on the silicon substrate wafer which
is metallized at the bottom. It could happen that
at right position the reflected beam causes TPA in

the active region
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Proof of TPA
LGAD WF25 (HPK-P2)
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First characterisation of LGAD with TPA:
Determination of gain layer depletion
voltage (Vgl)

\ Power dependance
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First/preliminary characterisation of PIN
with TPA:
Vid

Z - position giving maximal signal from Z-scan Q vs. HV Bias
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Conclusion
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The first in the world compact and comprehensive fs-TCT
which will have both, TCT-SPA and TCT-TPA is under
commissioning at ELI Beamlines

Uniqueness of set up: both, standard TCT at 800 nm but
with fs-laser and also 3D scanning of sensor with TPA at
1550 nm.

The excellent beam parameters achieved: w0 = 1.52 ym. ZR
=7.74 pm

TPA process in a diode (top injection) is demonstrated.
First/preliminary characterisation with TPA: gain layer
depletion voltage and foot voltage in LGAD.

We are still developing some parts of the system: DAQ,
cooling

Study on sensors just with 2" amp and without timing
boards under discussion (we have quite large signal in LGAD
and it would be easier to achieve lower temperature)
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