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Optical Pump THz Probe Spectroscopy of GaAs/AlGaAs Two Dimensional Systems
Linn, A.G.; Barman, B. (UAB Physics); Taghavi, S.R. (University of Arkansas at Fayetteville); Reno, J. (SNL); Karaiskaj, D. (USF Physics); McGill, S.A. (FSU, NHMFL) and Hilton, D.J. (UAB Physics)
Introduction 
[image: image2.png]/
- Delay|
Beam Splitter
p : /% Stage|
Off Axis
Parabolic

ZnTe (THz
Generation)

Polarizing
Beam Splitter

DO awr

TPX Lens ZnTe (THz
Detection) Pellicle
Beam

— splitter
Stage

ITO coated \

glass Off Axis

Parabolic

Sual XdL





 Two dimensional electron gases (2-DEG) in semiconductors is a very important system from the point of view of studying physics as well as device applications. Profound quantum coherence has previously been reported in GaAs/AlGaAs 2-DEG systems. [1] Application of an external magnetic field splits the density of states into Landau levels thereby making their behavior atom-like with a high degree of tenability. In this work, Optical pump THz probe (OP-TP) is used to measure mobility in a photo-excited 2-DEG GaAs/AlGaAs 10nm quantum well.
Experimental


The schematic of the experimental set up used for the measurements is shown in Fig. 1. The laser source, located in Cell 3, was an amplified mode-locked Ti-Sapphire system producing 5mJ/cm2 pulses (pulse duration=120fs) at 800nm with a repetition rate of 1kHz. We used 70% of the fluence for generation (via optical rectification) and detection (via electro-optic sampling) of THz in ZnTe crystals while 30% was used for optical excitation of the sample. We achieved a THz bandwidth of approximately 0.1-1.1 THz.
Results and Discussion
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We recorded the pump induced transmission of the THz signal (inset of Fig. 2a) as well as the THz transients for magnetic fields ranging from B=0T to B=8T. In Fig. 2a (Fig. 2b) we show the Fast Fourier Transform of THz transients at B=0T (B=8T). We observe the cyclotron resonance frequency (ωCR) at 0.42 THz. We are currently extracting the carrier relaxation times for various magnetic fields.
Conclusions

We are exploring the effect of pump fluence on THz conductivities of GaAs/AlGaAs multiple quantum well systems.
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Fig. 1 Schematic of the Optical pump-THz probe set up








Fig. 2 FFT of the THz-TDS signal (a) B=0T, inset: Pump scan at zero delay (b) B=8T








[image: image4.jpg]