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Rydberg Quantum Optics

e mapping interaction between Rydberg atoms onto propagating photons
realizes effective interaction between individual photons
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Superatom chain

« Accousto-optical deflector
with multiple RF components
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Rydberg superatom

N 3-level atoms 1 Rydberg superatom: 2+1 levels
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The QED Zoo

Cavity QED / circuit QED:

 light is longitudinally trapped
* Resonator enhances coupling

Waveguide QED:

« light is transversally trapped
* single-pass interaction

Free-space QED:

* light-matter interaction for single
emitter fundamentally limited
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Decay of two cascaded emitters
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N emitters
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Reason: Rabi Oscillations and dephasing in Dark state manifold



First application: N-photon absorber

each superatom
removes exactly one photon
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One-, two-, three-photon absorption
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Summary & Outlook
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 superatom chain:
* N-photon absorber
« cascaded/chiral system of
superatoms
* new trap geometry / tweezer
hardware
e 10-20 (smaller) superatoms in
,1d-waveguide*




	Collective dynamics �of Rydberg superatoms
	SDU Nonlinear Quantum Optics group
	„Portable“ quantum technology
	Rydberg Quantum Optics
	Superatom chain
	Rydberg superatom
	The QED Zoo
	Decay of two cascaded emitters
	N emitters
	First application: N-photon absorber
	One-, two-, three-photon absorption
	Summary & Outlook

