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NOBEL PRIZE 1977 

“How does 

complex dynamics 

emerge from 

the microscopic 

quantum laws?
More is different, 

1971 ”

1. The challenge 

Difficulty and importance 

• Very challenging for strongly interacting 
quantum systems (quantum materials) 

• Useful phases at room temperature

non-equilibrium quantum many body physics

• EXISTING approaches focus on specific 
stationary systems 

• cannot solve Anderson’s long-standing 
question



A= + + …
BB et al. Nat. Comm. 10 1730 (2019)



Example of a new phase of matter: 
Dissipative time crystal
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quantum complex dynamics

Stabilized quantum coherence and stranger still
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Dissipative (dissipation induced) 
time crystals

BEC

Example from 
quantum optics

Fermions with two spin states experiencing dephasing 
from a spin-agnostic BEC


