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Quantum Tomography

e Reconstructing the quantum state of the
system

* Deduce the Wigner-function

pr(P)
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Broadband cavity
System model —Y
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b (t) = i (t) + /T — i (1
ba(t) = Vi (6) + /T = nlaa(t) + Z(t) + 6o (1)

where

i(0)=2,(t) + 4Gt — ) (t) + Ep(t)



Cavity with finite bandwidth
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Quadratures:
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Homodyne detection
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Homodyne detection

Outgoing optical field:

Cout(t) = é1(t)coswot + é2(t)sinwot
Local oscillator:
L(t) = Locos|wot — o(t)]

Photocurrent:

i(t) o< Loéy (t)cosp(t) + Loéasing(t)
Signal:

/ W (t)i(t)dt = (g1]é1) + (g2]é)



Normalisation

We want:

Y, o [(25c08¢ + posind)sineg + a1,costh]sing + ag0cosd
Constraints:

(92 f 1)
(91 J 2)
(g2]f3) = singsinycosC
(92 f 4) = sin@sinysing




Result so far
g:(t) = [(g5cosC + g; sin()siny + g;?cos]sing + g;'* cose

g21“(t)/p
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Further work

e Calculating the full filtering function for both
guadratures

* Obtaining the covariance matrix
 Comparing results with actual experiments
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General method

t
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I[gi) = (9:|Cijlgy) + ME M (Eabor) (gile™ M8 gy — 1y(gi] f2)
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g™ = / dtei g, (1)
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Solution in the frequency domain

(n) 4 r(m)
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