Quantum Circuits

Input:
2 photons on
different paths

Core concept: Qubits store quantum information, but to actually
perform computation, they musl interact to carry oul logic
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zoupling is when the microring is tuned so that it does not
transfer photons into the circuit.

refractive index
K = coupling
[§ = propagation
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Spontaneous Six Wave Mixing Microring

Microrings are traditionally used in classical photonics to support computation, but this work advances
their role towards being an active element in the execution of quantum logic.
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Eliminates the need for
separate sources

Pre-existing photons Classical pump laser

Photon Generation RGERTERS RN Reduces system

complexity
Combines two functions

Main Function Mixes/redirects existing

photons

Generates and entangled
photons

Entanglement Interference of input

photons

Usually fixed Tunable via resonance Dynamic control

Goal: Increased integration density inereases computational power, reduces photon loss & latency, and enables complex multi-qubit operations.
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Photon Simulation
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Verdict:

The microring functions
as a promising tunable
coupler, showing viable
Usable fidelity, moderate entropy Infegration \nto
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Best fidelity for squeezed multi-mode, stable
photons
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