Polarization control of excitons in bulk GaN
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We report the polarization control of excitons in a c-face bulk GaN by using spectrally-resolved FWM (SRFWM) technique combined with spectral interferometer. Since 1990’s, also in semiconductors, the coherent control of population and/or polarization has been demonstrated [1, 2]. In the time scale until the dephasing occurs significantly, the system maintains its coherence that was printed from laser coherence and therefore the possibility for constructive and destructive (temporal and spatial) interference occurs. However, most of coherent control experiments have been done in GaAs quantum wells whose growth techniques were well established, and the control experiments in UV region have not been reported so far despite its vast area of applications. 
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Sample used here is a c-face bulk GaN (~70m) that was kept at 10 K in a closed-cycle helium cryostat. The standard SRFWM signals (Fig.1 (a)) indicate the pronounced quantum beat of A-B excitons (beat period TQB~0.77 ps) and dephasing with T2~2.6 ps. Since the relative phase between A and B exciton polarizations (their oscillation period ~1.2 fs) differs by 0 around the peak of the quantum beat, simultaneous amplification (or destruction) of A and B exciton polarizations is possible when the controlled pulse arrives in phase with the quantum beat  (Fig. 1 (b)). On the other hand, the relative phase shifts by  around the trough of the quantum beat, and therefore the energetic selective amplification of A (or B) exciton polarization is possible regardless of the broadband excitation overlapping A and B excitons (Fig. 1 (c)). 
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Fig. 1. 2D contour plots of  (a) the standard 2-pulse SRFWM signals, (b) SRFWM whose controlled pulse arrives at n=656, and (c) at n=328. Here, n is the fringe number of A-exciton polarization oscillation.











