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Proj ect Description

This project is at the intersection of experinental condensed natter physics
and material science, with inplications in the larger field of Quantum

I nformation Science and Engineering (Q SE). One of the broader practical
challenges in QSE lies in figuring out howto

operate hybrid conmputing architectures at cryogenic tenperatures (100 nK or

| ess), where npbst current gquantum systens operate. Superconductors (nmaterials
whose el ectrical resistance becones zero at very |ow tenperatures) are key
enabl ers for operating with gquantum i nformation

The student will contribute towards enabling the use of superconducting oxide
perovskites, in particular Strontium Titanate (SrTi ), for cryogenic quantum
technol ogi es. The project will involve testing different geonetries of

nm cro/ nano resonators patterned on single crystals of SrTi(O3. Resonators are
vital constituents of nicrowave circuits as they can performa variety of
functions, one of which is enhancing interaction between el ectronagnetic
waves and quantum systens. Here the resonator devices will be capacitively
coupled to Hall bars, for leveraging controlled tunability of
superconductivity in SrTiG3 using confined electric fields. Therefore,
engaging in this project will enable the student to | earn basics of quantum
devi ce design, cryogenic experinents, and Python-based nmeasurenent

i nstrunmentati on control

The project will be led by a postdoc and a faculty nenber, as primary and
secondary nentors respectively, and the student will performtenperature
dependent neasurenents of electrical conductivity and device tunability with
side gate voltages. This project is best suited for physics and engi neering
maj ors, who have basic faniliarity with Python, electrical circuits and
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i ntroductory el ectromagneti sm
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