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Development of shear-wave picosecond ultrasonics using hotelectrons in a
nanowire
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Picosecond ultrasonics has been developed and applied to a wide range of
acoustic physics. However, shear wave can be excited only in some piezoelectric materials and
unique-angle crystals. Therefore, we develop a new shear-wave picosecond ultrasonic method for usual

materials. By changing the irradiation conditions of electron beam lithography, we fabricated
original designed nanowires, which have the minimum width of 100 nm. We succeeded in exciting and
observing high frequency longitudinal waves on 500-nm nanowires. Under a perpendicular magnetic
field, we changed the irradiation position of pump light on the nanowire and changed the incident
angle of probe light to excite and detect shear wave. We obtained a 68-GHz peak, which corresponds
to the Brillouin-oscillation frequency of shear wave in strontium titanate.
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