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Coherent optical phonons (COP) can provide unique insight into the structure and phase change process within
materials such as Ge2Sb2Te5 (GST) used in data storage applications. A femtosecond (fs) optical pump-probe
measurement technique has been used to study as-deposited polycrystalline (37 nm) and amorphous (57 nm)
Ge2Sb2Te5 (GST) films grown on SiO2(15 nm)/Si(001) substrates. The linearly polarized pump pulse of 800 nm
wavelength, 80 fs duration and fluence of 0.42 – 2.7 mJ/cm2 was applied at close to normal incidence. A similar spolarized probe pulse, incident at 45°, with fluence of 0.2 mJ/cm2 was used to record time resolved reflectance (R)
and anisotropic reflectance (AR) signals. Within the AR signals an initial peak of close to 100 fs duration, due to the
specular optical Kerr effect (SOKE), is followed by COP oscillations of about 4.5 THz frequency in both films.
Measurements were made as pump and probe were polarized at different angles relative to the crystallographic axes of
the Si substrate and to each other. The 4.5 THz oscillations were also observed in the R response of both films, and
can be associated with either the A1 optical mode of distorted Te-Te chains [1] or the A1 optical mode of a Sb2Te3
sublattice [2]. Another mode of 2.3 THz frequency was observed in the AR signal from the polycrystalline sample but
only when the probe was polarized parallel to the cube edge of the Si substrate. This mode most likely arises from the
Si substrate which is sensed through the thinner (35 nm) polycrystalline GST film. Additional Raman microscope
measurements confirmed the presence of the modes observed in the pump-probe measurements. After exposure of the
films to pump fluences in excess of 2.77 mJ/cm2, the 4.5 THz mode disappeared and a COP at 3.5 (3.6) THz
frequency was observed in both R and AR signals from the polycrystalline (amorphous) films. The 3.5 THz mode has
been associated with the degenerate Eg mode of crystalline Sb2Te3, for which atoms in the outer Sb and Te layers
vibrate parallel to the c-axis [1]. While the modes observed in our pump-probe measurements on polycrystalline and
amorphous GST films are similar to those reported previously, our results differ from those of reference 1 in that the
3.7 THz mode was not observed within either the polycrystalline or amorphous as-deposited films. This suggests that
substantial differences in coordination and bonding may exist between nominally similar films depending upon their
thermal history.
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