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Surface acoustic wave stimulated charge transport in solids
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Surface acoustic wave stimulated transport of charge carriers in semiconductors and dielectrics could provide a significant
increase of the solar cell efficiency. SAWs propagating in piezoelectric crystals have opposite potential values in the SAW
minima and maxima due to the piezoelectric effect. The charges are then transported by SAW to the solar cell exit at the speed
of sound. In this work, the excited charge carriers were transported to a few hundreds of microns using surface acoustic waves.
To visualize the charge transport, the electron beam induced current method (EBIC) was used which permits the visualization
of charge distribution on the crystal surface by measuring the current flowing through the sample. Charges introduced by the
primary electron beam and those generated in the crystal subsurface area are distributed between SAW minima and maxima
according to the potential sign and are then carried by SAW at the acoustic wave velocity to the current collector at the exit. The
YZ-cut of a LiNbO, crystal was used to visualize the acoustically stimulated charge transport. The graphene film was formed
on the crystal surface by the transfer technique and the initial graphene was synthesized on the surface of a Cu foil or a Ni film
by CVD. Charge distribution on the surface of the YZ-cut of the LiINbO, crystal was simultaneously visualized by the EBIC
method. An EBIC image on the crystal surface during SEM scanning was obtained by measuring the current on the graphene
collector. Presents an image of the crystal surface obtained by the EBIC method. shows a periodic structure corresponding to
the charge distribution on the crystal surface. Displays the distribution of the EBIC contrast on the crystal surface along the Z
axis.
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