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Synthetic Quantum Systems





Experiments



	Prof. Markus Oberthaler


	Atomic Quantum Systems

	
		Rubidium Bose-Einstein Condensate
	
		Potassium Bose-Einstein Condensate
	
		Sodium-Potassium Mixture
	
		Argon Trap Trace Analysis


   more ...






Theory



	Prof. Thomas Gasenzer


	Far-from-equilibrium Quantum Dynamics

	
		Ultracold quantum gases far from equilibrium
	
		Universal dynamics and quantum turbulence
	
		Artificial neural networks for quantum physics
	
		High correlations and entanglement


   more ...





	Within the Synthetic Quantum Systems group, we are developing experimental and theoretical methods for quantum many-body systems in and out of equilibrium. We focus, in particular, on ultracold atomic quantum gases, universal dynamics, long-time evolution and thermalisation, quantum field simulation, strong correlations and entanglement, and the representation of quantum systems by artificial neural networks.



Recent projects




Non-thermal fixed points of universal sine-Gordon coarsening dynamics



	arXiv:2212.01162+3 [cond-mat.quant-gas]

   more ...





Quantum field simulator for dynamics in curved spacetime



	Nature 611, 260 + Physical Review A 106, 033313 (2022) arXiv:2202.10399+10441 [cond-mat.quant-gas]

   more ...





Condensation and thermalization of an easy-plane ferromagnet in a spinor Bose gas



	Nature Physics 18, 1459 (2022) arXiv:2205.06188 [cond-mat.quant-gas]

   more ...





Detecting entanglement structure in continuous many-body quantum systems



	Physical Review Letters 128, 020402 (2022) arXiv:2105.12219 [cond-mat.quant-gas]

   more ...





Spiking neuromorphic chip learns entangled quantum states



	SciPost Physics 12, 039 (2022) arXiv:2008.01039 [cs.ET]

   more ...





Bi-directional universal dynamics in a spinor Bose gas close to a non-thermal fixed point



	Physical Review A 99, 033611 (2019) arXiv:1812.08571 [cond-mat.quant-gas]

   more ...





Observation of universal dynamics in a spinor Bose gas far from equilibrium



	Nature 563, 217 (2018) arXiv:1805.11881 [cond-mat.quant-gas]

   more ...
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Funding




Next Generation Quantum Simulators (Dynamite)



	funded by QUANTERA ERA-NET Cofund in Quantum Technologies – Quantum Phenomena and Resources (QPR)

   more ...





SynQS 



	part of Excellence Cluster STRUCTURES (EXC2181/1)

   more ...





Isolated Quantum Systems and Universality in Extreme Conditions (ISOQUANT)



	Collaborative Research Center CRC1225 

   more ...





Neuartige Altersbestimmung alpiner Gletscher durch 39Ar-ATTA (ArTTA-ICE)



	funded by DFG (OB 164/17-1)

   more ...





Der arktische Ozean 2020 – Ventilationszeitskalen, anthropogener Kohlenstoff und Variabilität in einer sich verändernden Umgebung (VACAO)



	cooperation partner, funded by DFG (AE 93/21-1) (Werner Aeschbach)

   more ...





A new era of transient tracers in the Arctic and Atlantic oceans



	cooperation partner in ‘ERC-2020-COG101001451 — TITANICA  (Núria Casacuberta Arola)

   more ...





Low-energy effective theory of far-from-equilibrium time-evolving Bose systems



	funded by DFG (GA 677/10-1)

   more ...
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