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Abstract

The work presented in this thesis is based on time-resolved x-ray diffraction studies of InSb (111) samples. The
experiments were carried out using a pump-probe configuration using short laser pulses as the pump and x-rays
as the probe. Laser excitation leads to the formation of a strain pulse that propagates through the sample. The
strain pulse gives rise to coherent longitudinal, acoustic phonons, which were probed with the x-rays. By detuning
the x-ray energy away from the Bragg reflection, phonon modes could be studied as oscillations in the x-ray
reflectivity. The experiments were performed at the, now decommissioned, storage ring MAX-1I at the MAX IV
Laboratory, with long x-ray pulses (~600 ps). Using a streak camera, time resolutions down to 1 ps could be
achieved.

An optoacoustic transducer was used to modify the acoustic phonon spectrum. A 150 nm nickel film was
deposited on the InSb bulk sample, and a strain pulse was generated in the nickel film by laser excitation. The
strain pulse is partially transmitted and partially reflected at the interface between the nickel and indium
antimonide. This leads to a train of strain pulses in the indium antimonide, and constructive and destructive
interference of the diffracted x-rays.

Optoacoustic transducers were also used to study electron diffusion in nickel and gold. The metals were deposited
on bulk InSb and excited by short laser pulses. The resulting strain pulse was broadened by electron diffusion.
This could be studied in the indium antimonide since the oscillations in x-ray reflectivity mainly occurred when the
sharp edge between compression and expansion part of the strain pulse had entered the indium antimonide. The
time delay between the strain pulse entering the indium antimonide and the expansion part entering the bulk
material can be used to study the shape of the strain pulse.

Using InSbh nanowires, the generation of coherent acoustic phonons was used to study the speed of sound, which
is related to the thermal conductivity of the material. It was found that the speed of sound, and hence the thermal
conductivity, is lower in InSb nanowires than in bulk InSb.
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