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[ = seboen polarons in solids
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| AT polarons in solids
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| AT polarons in solids
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[ = sosssvuen polarons in BEC
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[ = sosssvuen polarons in BEC
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[ = oo e Frohlich polarons in 2D BEC: extended RG
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| dark-state polaritons
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| R dark-state polariton impurity

@® free Hamiltonian
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| R dark-state polariton impurity
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| dark-state polariton impurity

@ problem: Vgr = Co cos? 6 > C DSP is super-sonic

2D confinement of light
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| R dark-state polariton impurity

@ free polariton hamiltonian
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[ = wosesvnen Fréhlich polarons of dark-state polaritons

@ Interactions with Bogoliubov phonons
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[ = oo e polaronic mass renormalization
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| phase diagram
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[ = s preparation of DSP polarons

storage of few-photon pulse




[ = s preparation of DSP polarons

partial retrieval




[ = s detection of DSP polarons

curved mirrors = harmonic confinement potential
excite finite transverse k-values

absorption spectrum - momentum resolved spectral function

I(w7p) — COh( 7p) Ilncoh
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Z = quasi-particle weight
Ey(p)= polaron energy .
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[ = sosssvuen validity of Fréhlich model
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@ nature of self-trapping transition of BEC polarons is unclear
» Feynman: sharp transition for small impurity masses

» RG: extended intermediate coupling regime

@ Dark-state polaritons in 2D cavity + 2D BEC = polaron with
widely tunable parameter

@ Detection of momentum-resolved spectral function, polaron mass etc.

e Self-trapping transition in steady-state of open system?

@ Detection of beyond-Frohlich effects, bubble polarons




| |
Tt U A
[ = e thanks to

SFB TR 49

Deutsche )
Forschungsgemeinschaft

oFG

\O PTIMA\

light-spin-matter

Eugene Demler (Harvard)
Yulia Shadilova (Harvard)




]
I m  TECHNISCHE UNIVERSITAT
m KAISERSLAUTERN

Thaks |




