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Built-in electric field effects on terahertz radiation from coherent LO phonons in i-GaAs/n-GaAs epitaxial structures

Ippei Nakamori, Hideo Takeuchi, and Masaaki Nakayama

Department of Applied Physics, Graduate School of Engineering, Osaka City University

We have investigated characteristics of terahertz electromagnetic waves radiated from coherent longitudinal optical (LO) phonons
in undoped GaAs/n-type GaAs epitaxial structures with various i-GaAs layer thicknesses, ranging from 200 nm to 1200 nm. We
found that the intensity of the terahertz waves considerably depends on the i-GaAs layer thickness. The analysis of Franz-Keldysh
oscillations, appearing photoreflectance spectra, demonstrates that the built-in electric field strength in the undoped GaAs layer

increases from 6.1 kV/cm to 28.4 kV/cm with a decrease in the thickness. We revealed that the amplitude of the terahertz wave is
proportional to the built-in electric field strength in the i-GaAs layer, indicating that the efficiency of the terahertz radiation is

dominated by the initial polarization of the LO phonons induced by the built-in electric field, which provides a simple strategy for

the enhancement of the terahertz radiation from the coherent LO phonons.
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