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Ultrafast scanning probe microscopes and applications
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Abstract

The abstract of this project report contain

those items as following:
1. We construct a NSOM system with the
Femtosecond Ti-Sapplure Laser. As a first
application in our lab, we characterize the
photodiodes by  two-photon induced
photocurzent.

To compensate the dispersion for pulses
propagating in 2m long fiber used i NSOM
system and mtroduced by other optical
components, we construct a grating pair pre-
compensation system to compress the
broading pulses width 3.21ps back to 90fs.

The GaAsP photodiode whose energy band
gap 1s about 1.8leV cants be excited to
induced current for such laser photon energy
about 1.53eV. Using the NSOM system, we
have performed preliminary experiment on
two-photon  photocwrzent response In
10um*10um area in our device. The same
measurement 1s also conducted in far-field.
The capability of the Near-field femtosecond
two-photon-induced photicurrent system is
established.

2We have constructed a photo counting
system to investigate lower optical signal
and combimed photo counting system with
near-field scanning optical micrpscope
(NSOM) for researching near-field second
harmonic 1mages.

In far-field, we have used photo counting



system to set up a scanning second harmonic
microscope. In this system, we investigated
GaN and fined some cubic anf hexagonal
second harmonic images which are different
size and broghtness. In another system, we
combined charage coupled devices with
optical microscope. We can use this system
to take optical 1images and different
polarization of second harmonic 1mages at the
same position. The different position GaN
induced different situations of second
harmonic 1mages which are classified by
polarization.

In near-foeld, we used nar-field scanning
second harmonic microscope to investigate
high efficiency of nonlinear crystal (BBO).
Simultaneous  measurement  of  the
topographic map and second harmonic 1mage
allow us to understand the relation between
the bright areas and thickness.
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