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Pe30HaHCHOEe paccesiHMe BOAHbI Ha KybuTe
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CmelleHne AN CUHXPOHHbIX M MOCAeAOBATEAbHbIX UMMYALCOB
CmeweHune Ha A-cucteme

KyOuUT B AMHUU KaK CEHCOP POTOHHOWU CTAaTUCTUKM
NAaAbHENLLNE NAGHDI
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ATOM nop AEUCTBUEM MOHOXPOMATUYECKOIO MNOAA
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Schematics of atom in a waveguide

e.g., flux qubit: coupled by two possible ways:

Voltage and current

dynamics in waveguide:
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Scattered light properties

The stationary case from master equation: o= —i|Hrwa, p| + Lp
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Scattered light properties

Spectrum of scattered light
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UHTEHCUBHOCTU OOKOBbLIX KOMMOHEHT
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Photon source - asymmetric coupling

Z. Peng et al., Nature Comm., 2016
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* Strong and ultra-strong coupling

* Arbitrary quantum states in the resonator
* Resonance fluorescence

* Electromagnetically induced transparency

* Single photons on demand, entangled photons on-demand, Hong-
Ou-Mandel effect

 Tomography of propagating light with linear detectors
* Squeezed states of light

* Kerr effect on a single photon

* QND detection of a single photon
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. - strong coupling regime
* The operator of field scattered by a qubit:

* The dynamics - from master equation:

 Elastic part of scattered light

* The whole spectrum includes inelastic part
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e |If , then - weak signal is totally reflected (99.9% reached)

Coherent retlection: |r|*
0.7 I''=19.99 MHz, ', =12.495 MHz
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Conversion of an atomic superposed state info a photonic field:
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Adding extra tones
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Autler-Townes splitting
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