
state observercontroller

plant

feedback controller

Based on:
• Model of plant intrinsic dynamics and exogenous disturbances,
• Knowledge of (noisy, partial) measurement record over some past time interval,

Goals:
• Predict statistics of possible future measurements as accurately* as possible,
• Utilize feedback to alter these statistics in desired ways.

Controller can maintain jointly sufficient statistics of the past measurement records, updated 
recursively: the information state.  In the Kalman filter, e.g., the conditional mean and variance 
are sufficient statistics for a Gaussian posterior probability distribution on the plant coordinate.

*The most common – but not unique – measure of accuracy is mean-square error.
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dW t = dy t −√
ηTr[(L1 + L

†
1
)ρt] dt, dy t = Ihom dt

D[c]ρ ≡ cρc† − 1

2
(c†cρ+ ρc†c), H[c]ρ ≡ cρ+ ρc† − Tr[(c+ c†)ρ]ρ

 ���������!�1 ����������������	�-.  ���������!�1 ���������������

dρt = −i[H, ρt] dt+

n∑

j=1

{D[Lj ]ρt} dt+√
ηH[L1]ρt dW t
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η

3���	����������������	������������	����������������4������$�����$������������dWt dt

“ Ihom dt ∼ √
ηTr[(L1 + L

†
1
)ρt] dt+ dWt ”
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h̄ω

h̄ω

|g, 0〉

|e, 0〉

|e, 1〉
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|g, 1〉 1√
2
(|g, 1〉 − |e, 0〉)

1√
2
(|g, 1〉+ |e, 0〉)

2h̄g
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accomplishes ∼ 105 → 1 reduction, but relies on knowing sub-manifold
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