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New types of light

Consider a beam of photons:
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Number of photons within the beam segments (regularity within the beam)
determines the statistics
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Physics Today (2009)



Measure the photon statistics

Hanbury Brown-Twiss setup

Detector 2 Correlator
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Beamsplitter Detector 1
unified description requires a fully E(r,t) = Z {EZ(T)C(W;@) 4+ eq(r)cq(t)}
guantum optical formulation p»
Cé - creation of a photon ctn) = vo + 1|n)

Cq - destruction of a photon cln) = v/nln — 1)



Quantify the light statistics
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Microscopical equations of motion approach




Microscopic Hamiltonian

H = Hq + H el-light + H el-phonon Electronic structure

— - continuum
L - confined states (few level systems)
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Microscopic Hamiltonian

H = Hq + Hel-light + Hel-PhC'ﬂD“ Electronic structure

— - continuum
R - confined states (few level systems)
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H = Hel + Hel-light + Hel-phonon

Microscopic Hamiltonian

Electronic structure

— - continuum
R - confined states (few level systems)
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The foundation of a typical Jablonski diagram
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Electron-phonon interaction
- longitudinal optical, acoustical phonon
- diagonal coupling, THz frequencies



Coupling elements input from material theory
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Coupling elements input from material theory

Frohlich potential
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Observable dynamics

Heisenberg picture:

Input: microscopic Hamiltonian

;O — ﬁ [H.J. O] H = Hg) + Heltight + Hel-phonon
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Solve with inductive equation of motion approach

All couplingsto higher-order photon-phonon correlations included
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- numerically exact, fast and controllable?!
- fully quantized optical Bloch equations
- non-equilibrium phonon-photon dynamics computable
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Solve with inductive equation of motion approach

All couplingsto higher-order photon-phonon-electron correlations included
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Solve with inductive equation of motion approach

All couplingsto higher-order photon-phonon-electron correlations included
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