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Photoconductive Emitter Based Thz Time Domain Spectroscopy
Tokumoto, T.; Curtis, J.A. (University of Alabama at Birmingham); Reno, J.L. (Sandia National Laboratory); McGill, S.A. (National High Magnetic Field Laboratory, Florida State University) and Hilton, D.J. (University of Alabama at Birmingham)
Introduction

Previously, we have developed ZnTe crystal based THz time domain spectroscopy in Cell 1. THz pulses are generated through optical rectification at one ZnTe by 1KHz rep. rate amplified, 100fs pulsed laser. Generated pulses transmitted through a sample located at a center of a 10T Spectromag in a Faraday geometry, and were detected by electro optic sampling at another ZnTe. By changing the relative optical path length of the probe and reference arms with a mechanical delay stage, the time domain signal was recorded. In the past experiments, we have used the above-mentioned system to study temperature dependent cyclotron resonance of high mobility two dimensional electron gas [1, 2].
Experimental


Although the development was successful, it left some room for improvement, namely the length of data acquisition time. To decrease the data acquisition time, we have developed another THz time domain spectroscopy based on photoconductive emitter and detector in Cell1. To gain more signal /noise ratio, we have used 76 MHz rep. rate, 100fs pulsed oscillator. THz pulses were generated by photo-excited carries accelerated between 5 um dipole structure on GaAs substrate and detected as the electric field created by THz upon another 5 um dipole structure on the other side of the magnet. We also replaced a mechanical delay stage with a shaker from A.P.E. As a result, we realized shorter data acquisition time.
Results and Discussion
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Figure 1 shows the magnetic field dependence of the time domain cyclotron resonance spectroscopy measured at 400mK. The oscillation frequency, which corresponds to the cyclotron resonance frequency, shows a linear increase as the applied magnetic field increases. However, the direct interference between primary and satellite reflections makes analysis of decoherence time (T2) and amplitude of the oscillations. The data is under analysis with characteristic matrix methods [1].
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Fig.1 Magnetic field dependent cyclotron resonance oscillations measured at 400mK. The amplitudes of oscillations 









