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Why microwave-light converter ?




Important microwave signals
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Quantum-noise-limited MW amplifier

Receiver circuit for 21cm line of hydrogen (H. I. Ewen)
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Architecture




Candidates
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Magnon-based converter
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B,

YIG, Kittel mode, and FMR

Yttrium Iron Garnet (YIG)

* |n

* High spin density: 2 x 1022 cm =3
* Large Verdet constant: 4.2 radian/cm
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Withumicrowave cavity
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Magnon - light coupling

d

Faraday effect

Michael Faraday



AC Faraday effect

magnetization

YIG sphere

Laser: ESO nm

Driving B field

Fast photodiode

B field Voltage signal
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Spin-Raman effect
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Parametric amplification :

Beam splitter :

Magnon states \HBS = —ihn/C y dw (@Ti)z.(w) - éBi(W)D




Converter architecture
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From microwave to light
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Coherent conversions
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Magnetization

YIG sphere
diameter = 0.75 mm
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From light to microwave

Light
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Experimental setup

Magnetization
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Experimental setup
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PSD (dBm/Hz)
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Coherent conversions
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Converter performance

Oscillator’s frequencies - _
Microwave w./2r = 10.5GHz Light
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Prospect and summary




Prospects
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Other materials .
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Summary

Microwave Light

* Introducing magnon-based
microwave-light converter
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