Quantum memcapacitance and thermometry
with artificial two levels system
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Qubit-resonator system Processes in the system
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:One of the most Intriguing and counterintuitive phenomena In
‘the fields of atomic physics and quantum optics Is lasing.
‘Recently there have been a number of experimental
-demonstrations of lasing and population Inversion In

ésuperCO”dUCting systems. We study lasing in the strongly driven as the interaction of the atom with a two-mode field.
:qubit-resonator system?.23,
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Theoretical model : The dressed qubit can amplify or attenuate output signal.
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The interaction of the qubit and the resonator can be considered
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Consider now the sensitivity of the system to:
the changes of temperature. How the behavior of§
the observables changes? Is this useful for a:
single-qubit thermometry?

To respond to such questions, we describe
below both dynamical and stationary behavior for
non-zero temperature.
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% which corresponds to Eqg. (1). In place of Eq. (2), we
have the master (Lindblad) equation, which defines

A transmon and a memcapacitor

Memcapacitor Is described by the two relations: The memcapacitor’s

B . dynamics is defined
[Q('[) =C,, (x,V, 1)V ('[),l (1) — q = Re(a) coswt — Im(a) sinwt + X (0,) .| by resonator and

: — — qubit,
X=f (X,V : t). (2) I Q via <a> and <e¢ >.
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| For varying temperature, the/r |
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| frequency shift is plotted. ()

The maximal frequency 6.442 6.444
0 1 2 3 4 5 6 shift congruous with o / 27 [GHz) are strongly temperature dependent.
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: |~ KeT/hog=1 | —— k. T, =0.0" We plot the time evolution of the :
b |~ XeIheg=0.7 3 NG = - kBT/h(o:=0.1
"""" ’ "" quadratures for the real parameters® take :
Into account non-zero T. The figure

g . demonstrates that both evolution and
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