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Mid-‐infrared	   (MIR)	   silicon	   and	   germanium	   photonic	   devices	   and	   systems	   could	   be	  
useful	  in	  a	  range	  of	  applications	  [1].	  Silicon	  and	  germanium	  are	  transparent	  in	  the	  MIR,	  
have	   large	   refractive	   indices	   and	   are	   dominant	   materials	   in	   microelectronics.	  
Germainum	   is	   particularly	   interesting	   photonic	  material	   that	   has	   larger	   transparency	  
range,	   refractive	   index,	   optical	   modulation,	   non-‐linear	   effects	   and	   carrier	   mobility	  
compared	  to	  silicon.	  As	  such,	  both	  Si	  and	  Ge	  devices	  can	  be	  very	  compact	  (Fig.	  1).	  	  

We	  have	  demonstrated	  a	  range	  of	  MIR	  devices	  and	  integrated	  circuits	  in	  Si,	  such	  as	  low	  
loss	   passive	   devices,	   large	   bandwidth	   detectors,	   on-‐chip	   Fourier-‐transform	  
spectrometers,	   and	   optical	   modulators	   [2-‐7].	   For	   waveguides	   longer	   than	   4	   μm,	   a	  
suspended	  Si	  platform	  can	  be	  used	  [8,9].	  	  

Recently,	  we	  have	  focused	  our	  work	  on	  the	  Ge-‐on-‐Si	  platform	  and	  have	  demonstrated	  
low	   loss	   waveguides	   and	   other	   passive	   devices	   [10],	   couplers	   [11],	   cascaded	   ring	  
resonators	   [12]	   fast	   all-‐optical	  modulation	   [13,14],	  modulators	   and	   sensors	   [15].	  We	  
have	  reached	  wavelengths	  up	  to	  ~9	  μm	  and	  our	  future	  work	  will	  address	  the	  extension	  
of	  the	  spectral	  range	  for	  Ge-‐based	  platforms	  and	  further	  reduction	  of	  the	  loss.	  	  	  

	  
Fig.	  1.	  Mid-‐infrared	  light	  coupling	  from	  an	  optical	  fibre	  to	  long	  spiral	  waveguides	  	  

(up	  to	  40cm	  in	  length)	  
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