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Pump/Probe Spectroscopy @ SLS!

MIR/IR/VIS	  laser	  system	  
100	  ps,	  1	  kHz	  repRate	  
355,	  532,	  1064nm	  –	  16	  µm	  	  

Lee Carroll et al., submitted to Review of Scientific Instruments 



Transmission	   	  

ReflecDon	   	   	  

P/P	  on	  Ge	  laser	  material	  
First Observation of Lasing from Ge Waveguides First Observation of Lasing from Ge Waveguides 
under ns Qunder ns Q--switched Pumpingswitched Pumping

Range of optical gain
in pump-probe 
measurement

! = 0.2% , Nd = 1 x 1019cm-3, RT

J. Liu et al., Opt. Lett. 36, (2010) 

measurement

! Spectra evolved from broad emission bands to sharp emission peaks with the 
increase of excitation levels.

! Threshold also observed at ~5µJ/pulse (30 kW/cm2). Can be improved by higher 
n-type doping.
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J. Liu et al., Opt. Lett. 36, (2010) 

measurement

! Spectra evolved from broad emission bands to sharp emission peaks with the 
increase of excitation levels.

! Threshold also observed at ~5µJ/pulse (30 kW/cm2). Can be improved by higher 
n-type doping.

Lee Carroll et al., to be published 

"A	  Ge-‐on-‐Si	  laser	  
operaDng	  at	  room	  
temperature”,	  Op#cs	  
Le)ers	  35,	  679	  (2010)	  

• 	  Broadband	  P/P	  reflecDon	  and	  
transmission	  study	  reveal	  pump	  induced	  
carrier	  concentraDon	  and	  material	  loss	  

• 	  InvesDgated	  material	  (no	  MIT	  material)	  
did	  not	  reach	  laser	  threshold	  due	  to	  
dominant	  pump	  induced	  absorpDon	  (PIA)	  

• 	  PIA	  could	  be	  assigned	  to	  inter	  valence	  
band	  transiDon.	  


