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Current fluctuations - Full Counting Statistics

 Two-time correlation function:

F(r):= (IOt + 1)) — J?

g(z) = Glauber’s 2nd order

=J 8(7) + J2 [g(z)(r) _ 1] coherence function

* Power spectrum:
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« Zero-frequency component of the power spectrum := “noise”:
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Parametric Kerr model

* Non-linear quantum harmonic oscillator:
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a = annihilation operator
photon operator for an
optical cavity

A = w, — w, = detuning

U = Kerr non-linearity.
(requires a non-linear
crystal inside the cavity)

G = 2-photon pump
(input laser produces
photons in pairs)

kK = loss rate

rate at which photons
leak out of the cavity

Becomes critical

when U — (
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* 2 phase transitions,
continuous and
discontinuous

* Proper criticality occurs in

the limit U — 0
(“thermodynamic limit”)

Wigner function




Photo-detection current
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Exponential divergence of the noise

« “Thermodynamic limit:” U — 0

« In the discontinuous transition (A > 0)

D ~ 61/U
17
.. 4 10
110 31 (¢) 104
108_ 2 4 1011
11 s
o 108 @ b 10° 4
°* 5ol §
10°- T 10°
T 2
102' _2_ 10
10°+ -3 107!
—4 - 10~
—4 -2 0 2 4 0.5 1.0 1.5

A/k G/k .

05 1.0 1.5




Homodyne current

- Observable is now p = i(a" — a).

* The homodyne current switches between 3 values (+,0,-).

* Captures the tunneling between the 3 blobs.




Divergence of the noise in the homodyne case

« Homodyne current noise diverges exponentially in
a much broader region.

D ~ el/U

» Reflects sensitivity to all 3 blobs.

; First study of Full Counting
10 Statistics of the homodyne current
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