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Abstract

é Recently, superconducting tunneling currents have been measured in graphene devices consisting of\
two parallel superconducting leads contacted by single- and few-layer graphene flakes. The current-voltage
characteristic curves of these devices are hysteretic and Shapiro steps appear when the device is irradiated
with microwaves. Thus, there is evidence of both the d.c. and a.c. Josephson effects. The graphene devices
have shown to have strong quantum coherence as indicated by a Fraunhofer-like pattern in the current versus
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O external magnetic field plot. These effects motivate us to investigate the presence of quantum metastable C 0 \c —
states similar to those found in conventional current-biased Josephson junctions. We present work | ! \
i investigating the nature of these metastable states and the implications of ballistic versus diffusive graphene \
Josephson junctions. We also present experimental progress studying the nature of switching from the - -
superconducting to the normal state in these devices. The Tilted
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recent measurements of the FQHE. The the ballistic nature is necessary to preserve the quantum phase ' '
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damped junctions with suppressed critical currents and > " _ ° > i ° I.R,, product at the Dirac point were calculated by = Flain

have strong gate voltage dependence on IR, due to nA, equation (3) gives f, = w,/277 =600 GHz, in agreement with experimental results.[4,6] ‘Isitgv and Beenaker [12].
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o « To lower this frequency to the microwave range which is accessible in our lab, we add a 0.1pF
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»  Due to straightforward e-beam lithography techniques, devices can be fabricated ' .
fairly easily. Multi-junction circuits is a simple next step. «We deposit Ti/Al (10/70 nm) leads via e-beam \_ 4
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