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Einstein on Radiation
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A. Einstein, Phys. Z. 18, 121 (1917).
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Purcell effect: Cavity-QED (Quantum ElectroDynamics)
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E. M. Purcell, Phys. Rev. 69 (1946).

Nobel laureate Edward Mills Purcell (shared the prize with Felix Bloch) in 1952,

for their contribution to nuclear magnetic precision measurements.

from: K. J. Vahala, Nature 424, 839 (2003).
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Bragg reflectors
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Photonic Bandgap Crystals: two(high)-dimension
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Band diagram and Density of States
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Photonic Bandgap Crystals:point-defect (localized field)
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Photonic Bandgap Crystals:line-defects
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photon-atom bound state
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S. John and J. Wang, Phys. Rev. Lett. 64, 2418 (1990).
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Mollow’s triplet. Resonance Fluorescence Spectrum
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Mollow’s triplet. Resonance Fluorescence Spectrum
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Photon-Atom Interaction in PhCs

Reservoir Theory
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Density of States for Phcs
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Hamiltonian of our system: Jaynes-Cummings model
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1. coupling constant:
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2. memory functions:
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Quantum noise operators
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Modeling DOS of PBCs
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Memory functions of PBCs

-0.4
0.1
-0.5
-0.6
0.09

-0.7

-0.8
_ 0.08 09 __
3 1 3
@) O
% 0.07 115
® S

-1.2

0.06 1.3

1.4

0.05 1.5

# 16

C
‘ -1.7
-100 0 100 200 300 400
W/

Amplitude and phase spectrum of the memory function

_ with w, = w,. = 1004.

AMO, 29/08/05 — p.19/28




Liouville operator expansion:
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Correlations of noise operators at zero temperature
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Quantum noises of the photonic bandgap reservoir are
QE’ENTHU qg not only color noises but also exhibit bandgap behaviour.
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Resonance fluorescence spectra near the band-edge
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Quadrature spectra

Define quadrature field operator as:
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Quadrature spectra in free space
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Quadrature spectra in free space
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Observation of squeezing fluorescence spectra

VOLUME &1, NUMBER 17 PHYSICAL REVIEW LETTERS 26 OCTOBER 1998

Observation of Squeezing in the Phase-Dependent Fluorescence Spectra of Two-Level Atoms

Z.H. Lu, S. Bali, and J. E. Thomas
Phvsies Depariment, Duke University, Durham, North Caroling 27708-(1303
(Recetved 18 June 1998)

We observe squeezing in the phase-dependent fluorescence spectra of two-level atoms that are
coherently driven by a near-resonant laser field in free space. In contrast to previous predictions
that emphasized the in- and out-of-phase quadratures, we find that maximum squeezing occurs for
homodyne detection at a phase near =45° relative to the exciting field. A new physical picture of
phase-dependent noise 15 developed that incorporates quantum collapses into a Bloch vector model and
vields a very simple form for the complete squeezing spectrum. [S0031-9007(98)07454-7]

PACS numbers: 42.50.Lc, 32.80. 1t
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EE.NTHU QQ Exp: Z.H. Lu, S. Bali, and J. E. Thomas, Phys. Rev. Lett. 81, 3635 (1998).
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Fluorescence quadrature spectra near the band-edge
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Conclusions

1. Suppression and enhancement of the relative fluorescence
peak amplitudes varied at different wavelength offsets.

2. Squeezing occurs in the guadrature for free
space when Q? < 4I'?.

3. Sgueezing occurs in the in-phase quadrature for PhCs when
0% > 4AI?,

4. Resonance fluorescence squeezing spectra come from the
Interference between two sidebands of Mollow’s triplet.

% R.-K. Lee and Y. Lai, J. Opt. B, 6, S715 (2004).
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