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Motivation/Experimental setup

o Coherent probing of these transitions by

LED
resonant spectroscopy
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Optically driven QD near resonance

O Strong field light-matter interaction

o Autler-Townes splitting

o Sufficiently strong resonant driving field ->
dressed states

o generalised Rabi frequency (1p = /Q% + 612

o Scales as Qp ~VP

3)

o Autler-Townes effect observed in A system [1)




Single-laser probing
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o Natural QD linewidth (~1.5 peV)

— Spectral diffusion




Single-laser probing
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Single-laser probing
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Two-laser probing

o AT splitting probed by second laser

o Fixed strong laser — pump

o Scanning laser of lower power — probe
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o Model that describes this system?




Model

o Density matrix equations
13);

11)

o Rotating wave approximation
o Steady-state regime

o Inhomogeneous broadening (assuming Gaussian
distribution of (FWHM ~16 peV))

o Numerical solution
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Two-laser probing
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Two-laser probing
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Detection energy (meV)

non-resonant laser

Two-laser probing
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o Pump laser (11 uW), probe laser (1.3 uW)
o Dip with typical 10 peV linewidth

o The two-laser resonance reveals the spin
coherence of X*-A° states.
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Conclusion and perspectives

o QD in cavity

AFM

o For X* trion, I';3 is small

o Working with X% and X" trions
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