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Introduction Two-Photon Resonance: Spectrum

We investigate the fluorescence spectrum of a three-level atom driven at two-photon

We solve for the Power Spectrum using the Lindblad master equation
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As the drive strength increases, a central peak appears and splits into —120-100 —80 —60 —40 —20 0 20 40 60 80 100 120

where (2 is the drive Rabi frequency, £ is the ratio three and the two side-bands split into doublets [Right(black) and (Wemit — Wdrive) / B
of dip()le moments for the two dip()le transitions, V 9) Y Below left] Normalised spectrum for €2/~ = 40.0 (1.0) in black (red). For both plots
0= wg — W f /2 is the detuning of the drive frequency from the two-photon tran- We also see the splitting as the drive is brought closer to two-photon (67, /4. €) = (0.0, —120.0,1.0).

sition, and & = w, r — wge (cuz-j = wj — wz-). resonance |Below right]|.

Single-Photon Resonance
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(wemit — wdrive) / Y YT

(Q/7,8/v, /v, €) = (10.0,60.0, —120.0, 1.0). (Q/7,8/7, /v, €) = (10.0,60.0, —120.0, 1.0).

If the drive frequency is resonant with the |g) <+ |e) transition (6 = —%) then
the system effectively becomes a two level system, displaying the familiar Mollow
triplet spectrum|3] and anti-bunching in the second order photon correlation.

Spectrum splitting as a function of detuning 6. Parameters are

(Q/7, o/, €) = (40.0, —120.0, 1.0).

Spectrum splitting as a function of drive strength 2. Parameters are

(0/v,a/7v,&) = (0.0,—120.0, 1.0).

Two-Photon Resonance: Dressed
States Photon Correlation

Considering the case where the drive is resonant with the two-photon transition

(0 = 0), by diagonalizing the Hamiltonian we find three dressed states: — Q/y =05 = | — Q/v=10.0
—— Q/y=0.75 T —— Q/y =20.0
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with eigen-frequencies
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wo = 0 and w4 = 1 =+ £, We calculate the second order correlation function
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As the drive strength decreases, ¢'%)(0) — oo indicating that the system acts as a two-photon source [Above left]. As the

drive strength increases, Rabi oscillations occur in the correlation and 9(2)(0) < 1 indicating anti-bunched light [Above right|.
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