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Classical Feedback Control

Watt Governer & Steam Engine



Quantum White Noise Inputs



Dynamical Evolution
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Emission/Absorption Coupling

Coupling Operators



Beam Splitters



Scattering

Unitary operator-valued

matrix



General Component



System Parameters

Model Matrix:



Non-Markovian Models

Cascaded Systems with Time-Delays

Feedthrough:

Feedforward / Direct Feedback



Systems in Series



Decomposition of a 

General Component

Scattering component and an 

emission/absorption component in series



Feedback using Beam Splitters:

Systems in-loop



Effective Reduced Model

Let the parameters for the in-loop plant be



Quantum Feedback Networks





Eliminating Edges

Complete Elimination



Effective Parameters



Example: Series Product



In-loop system



Eliminate both internal edges 

simultaneously



Redheffer Star-Product



Example from Coherent Control: 

Hideo Mabuchi

A is the plant,

B is the controller.

(No beam-splitter!)


