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Why	
  microwave-­‐light	
  converter	
  ?
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Magnon-­‐based	
  converter



YIG,	
  Kittel	
  mode,	
  and	
  FMR

• Insulator
• High	
  spin	
  density:	
  
• Large	
  Verdet constant:	
  

Yttrium	
  Iron	
  Garnet	
  (YIG)

Kittel	
  mode	
  

Ferromagnetic	
  resonance	
  (FMR)
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Magnon -­‐ light	
  coupling
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Spin-­‐Raman	
  effect

Parametric	
  amplification	
   :

Beam	
  splitter	
  :

Magnon states
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Converter	
  architecture

→ MW	
  cavity-­‐magnon

→ itinerant	
  MW	
  – MW	
  cavity

→ magnon – itinerant	
  light
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From	
  microwave	
  to	
  light



Coherent	
  conversions



Coherent	
  conversions



From	
  light	
  to	
  microwave



Experimental	
  setup
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Coherent	
  conversions

Thermal	
  magnons

Coherent	
  magnons excited



Coherent	
  conversions

Thermal	
  magnons



Converter	
  performance
Oscillator’s	
  frequencies

Unwanted	
  loss	
  rate

Important	
  parameters
Conversion	
  efficiency:



Prospect	
  and	
  summary



Prospects	
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• Introducing	
  magnon-­‐based
microwave-­‐light	
  converter

• Coherent	
  conversion
from	
  microwave	
  

to	
  light

• Successful	
  conversion	
  
from	
  light	
  to	
  microwave

Summary	
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