
• Outline	  for	  today:	  
•  Review	  status	  of	  LLNL	  (Dawson)	  938nm	  +	  1583nm	  fiber	  laser	  

•  Current	  Status	  
	  

•  Consider	  new	  fiber	  laser	  design	  using:	  
•  1908nm	  Thulium	  Fiber	  Laser	  
•  1540nm	  C-‐Band	  Fiber	  Laser	  

	  

LAO Laser Guide Star - Fiber Laser Systems 
Review & Discussion 



LLNL (Dawson) 589 Fiber Laser 
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LLNL (Dawson) 938nm Fiber Laser system 
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LLNL (Dawson) 1583nm Fiber Laser system 
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The 938nm + 1583nm IR lines are combined to make 589nm 
 Sum-Frequency Layout 
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589 nm Fiber Launch 
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Wavelength Locking to Wavemeter and Sodium Gas Cell 

•  Wavemeter	  is	  a	  600MHz	  version	  with	  two	  wavelength	  monitor	  
•  DigiLock	  controls	  TopTca	  938	  fine	  wavelength	  via	  sodium	  cell	  
•  Wavemeter	  controls	  TopTca	  938	  course	  wavelength	  
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How we are going to create the D2b “repump” line 
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Details on the D2b – Single Sideband Modulator	  
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Basic	  OperaTon:	  A	  SSB	  Modulator	  can	  be	  achieved	  using	  a	  
dual	  drive	  MZM	  in	  which	  RF1	  and	  RF2	  are	  90	  degrees	  out	  of	  
phase	  and	  the	  modulator	  is	  biased	  at	  quadrature.	  



Current Fiber Laser Setup at UCSC 
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QuesTon:	  	  
•  Can	  we	  make	  a	  fiber	  laser	  that’s	  smaller	  &	  more	  powerful	  
using	  off	  the	  shelf	  components?	  

	  
•  Propose	  two	  lasers:	  

•  Thulium	  Laser	  @	  1908nm	  
•  C-‐Band	  Laser	  @	  1540nm	  

	  
•  Thulium	  doped	  fibers	  promise	  much	  higher	  power	  
capacity	  

•  Pulsed?	  	  
•  CW?	  

	  

A new laser solution using Thulium 



 Concept for a pulsed Thulium 
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Concept for CW Thulium 589nm Laser Design 
from Evans & Sutherland 

Jesse Anderegg and 
ForrestWilliams!
Evans & Sutherland	  

2009 SPIE 
10.1117/2.1200912.002529	  

John	  Garner	  and	  Dennis	  
Elkins	  talked	  about	  this	  at	  
an	  earlier	  Laser	  Workshop	  
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