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Classical Feedback Control

Watt Governer & Steam Engine




Quantum White Noise Inputs
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Dynamical Evolution

We introduce the processes




Emission/Absorption Coupling
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Beam Splitters
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Scattering
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General Component
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System Parameters

The triple (S.L Hi. which determines the modell is referred to as the set of
SVSTONL Palinniet ors,
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Non-Markovian Models

Cascaded Systems with Time-Delays

—

Feedthrough:
Feedforward / Direct Feedback



Systems in Series
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Decomposition of a
General Component

Scattering component and an
emission/absorption component in series
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Feedback using Beam Splitters:
Systems in-loop
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Effective Reduced Model

Let the parameters for the in-loop plant be (S, L;,. H,;) .
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Quantum Feedback Networks
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Theorem Let eg = (qo,po) be an internal channel with time delay 7o =
Tro — Iyo = 0 in a quantum network N for which 1 — V4, is invertible. In the
limit T — 07, the network reduces to Nyeq tn which the input and output ports
are Pin\ {qo} and Pout\ {po} and the edge eq eliminated. (In the case where qq
and po are initially in different components, then the components merge.) The
reduced model matriz V™ has the components
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Eliminating Edges
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Effective Parameters




Example: Series Product
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In-loop system

L= Hy 0 00 =S,

Vv () I1 1 1'1_:' ()
beam splitter () FETE BT )
Aout Ain L” () () Sl}




Eliminate both internal edges
simultaneously
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Example from Coherent Control:
Hideo Mabuchi
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* B 1s the controller.
(No beam-splitter!)




