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Abstract

To study the properties of quantum Hall devices at microwave frequencies, I will build a high frequency probe capable of operating at ultra-low temperatures. The probe will be fitted with low loss coax to carry excitation photons at microwave frequencies to samples sitting at temperature of 10 milliKelvin inside a dilution refrigerator. A second coax will bring the resulting signal back to detectors at room temperature. This project will involve design of such a probe, its construction, and eventual test of its performance through study of quantum Hall interferometers at ultra-low temperatures. I will seek for evidence of quantum Hall-like states that emerges at relatively low magnetic fields when a two-dimensional electron gas is illuminated by a microwave photons. A successful observation of this phenomenon will serve to verify the performance of the probe. 

Specific Goals:

-Construct a successful low temperature, high frequency probe. 

-Use the constructed probe to study quantum Hall devices. 

General Goals:

-Obtain working knowledge of techniques and instruments used in low temperature physics.

-Gain a basic theoretical understanding of fractional and integer quantum Hall effects as well as a practical understanding of their experimental signature. 

