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Background:

— quantum noise in the laser
— classical and non-classical fields
— squeezed light
— strong coupling/system size

Cavity QED:

— optical bistability
— non-classical intensity noise
— squeezing/amplitude noise
— spontaneous dressed-state

polarization
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first-order coherence: laser linewidth
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second-order coherence
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classical and non-classical fields
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“start” 2 “start” 1

conditional homodyne detection
G.T. Foster, L.A. Orozco, H.M. Castro-Beltran, and H.J. Carmichael,
Phys. Rev. Lett. 85, 3149 (2000)



squeezed light
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strong coupling and system size

0.0 2.5 5.0
0.0

0.5

1.0

1
0

2
x

ss
n

n 10-2x

P

0.0 2.0 4.0
0.0

0.5

1.0

n 10-4x

1
0

4
x

ss
nP

0.0 1.0 2.0
0.0

2.0

4.0

n 10-5x

10
5

x
ss
nP

1- p=10-2 p=1 p - 1 = 10-3

nss

p

d = (1 p + p 2)dt +          (dW1+idW2 )
nspon

nsat

h( + )

8g2
nsat =



cavity QED
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Background:

— quantum noise in the laser
— classical and non-classical fields
— squeezed light
— strong coupling/system size

Cavity QED:

— optical bistability
— non-classical intensity noise
— squeezing/amplitude noise
— spontaneous dressed-state

polarization
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optical bistability
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quantum trajectories
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â

j -
^

at rate 2 h(a a)(t)iREC
†^ ^

h( j+ j -)(t)iREC
^ ^at rate



-10 -5 0 5 10

10

g(2)

-10 -5 0 5 10

0.5

1.5

h

photon number expectation

field amplitude expectation

0 100 200 300 400 500
0.0

0.5

1.0

t

nREC

0 100 200 300 400 500

0.0

0.5

1.0

t

XREC



weak-excitation limit
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experiments 1
G. Rempe, R.J. Thompson, R.J. Brecha, W.D. Lee, and H.J. Kimble,
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experiments 2
G.T. Foster, L.A. Orozco, H.M. Castro-Beltran, and H.J. Carmichael,
Phys. Rev. Lett 885, 3149 (2000)
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spontaneous dressed-state polarization
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spontaneous emission
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