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Abstract

In recentyears, much effort has beeninvestedto using superconductinglrtificial atomsto explore
guantumopticsin new parameteregimes In this talk, | will addressadvance®n quantumopticswith
propagatingnicrowaveq 1]. In thefirst setsof experimentsywe embeda transmonartificial atomin an
open transmissioline. Whenaweakcoherentstate ison resonance wittheatom,we observeextinction
of upto 99%in the forward propagatindield. We alsostudythe statisticsof the reflectedradiation,and
we demonstratgohotonantibunchingin the reflectedsignal by measuringhe seconderder correlation
function [2]. By applying a secondcontrol tone, we observethe Autler-Townessplitting and a giant
crossKerr effect[3]. Furthermorewe demonstratéast operationof a singlephotonrouter[4] usingthe
Autler-Townessplitting. In the secondsetsof experimentwe embeda transmonat a distancefrom the
end (mirror) of a transmissiorline[5]. By tuning the wavelengthof the atom, we effectively changethe
normalizeddistancebetweenatomandmirror, allowing usto effectively movethe atomfrom a nodeto
an antinodeof the vacuumfluctuations We probe the strengthof vacuumfluctuationsby measuring
spontaneousmissiorrateof theatom

In orderto havelong term developmenbf quantumoptics with superconductingircuits, a broadband,
high saturationpower and low noise (quantumlimited) amplifier, is needed | will describea phase
insensitive microwave amplifier basedon SQUIDs to fulfill theserequirementsAt the end, | will
proposepromisingexperimentaisingthe SQUID amplifiers
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