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INTRODUCTION

Femtosecond pulse shaping can be done by different kinds of pulse
shapers, such as liquid crystal spatial light modulators (LC SLM),
acousto optic modulators (AOM) and deformable and movable
mirrors. A few applications where pulse shaping is implemented are
coherent control of molecules, communication systems, encoding and
decoding and biomedical imaging.

THEORY OF PULSE SHAPING

In the time domain the output of the filter (shaper) Is e, (t), and the
input is e, (t). h(t) represents the input response function?.
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Impulse response

In the frequency domain the filter is characterised by its frequency
response H(w). The output of the linear filter E_ (w) IS the product of
the input signal and response function?.
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Frequency response

e.ui(t), e,(t), h(t) and E_ (w), E; (W), H(w) respectively are Fourier
transforms of each other.
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| IQUID CRYSTAL SPATIAL
LIGHT MODULATOR (LC SLM)

The most popular pulse shapers are the acousto optic modulator and
the liquid crystal spatial light modulator.
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PULSE SHAPER SETUP DESIGN

The pulse shape setup that is most commonly used is the 4f design
(see figure 1). There are different variations of the 4f setup of which
some are more compact? (see figure 2).
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Figl. 4f Design

Pulse shaping

using a spatial light modulator
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Fig2. Compact design

PULSE SHAPING USING AN AOI\/I

An acousto optic modulator uses sound wave to form a grating. The
velocity of the sound wave is so much slower than that of the
iIncoming light, that the grating appears stationary to the light. The two
traces below was measured using a GRENOUILLE.

> =

Chirped pulse: 26000 fs? Double pulse — 400 fs separation

he trace Iin the second figure should correspond to a double pulse
but Is slightly misaligned in this case.

SIMULATION: SHAPING WITH A
SLM
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CONCL USION

We are going to use the LC SLM for our pulse shaper. The compact
design in figure 2 Is preferred for our setup due to the smaller size
and good accessiblility to the optical components.
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