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• Rare-earth doped


• Yttrium replaced by Neodymium atoms


• Can be pumped with 808 nm using a 
semiconductor laser


• Laser wavelength 1064 nm, but typically 
unconverted to 532 nm (green)


• Example applications: manufacturing, 
medicine, laser pointers

[Wikipedia]

Simplified version

Detailed version



Erbium-doped fiber laser
• Glass with erbium atoms


• Transition at 1550 nm (but the gain is 


• Pump at 980 nm


• 3-level system with clusters of levels


• Broadband (can use bandwidth for  mode 
locking or wavelength multiplexing)

https://advlabs.aapt.org/wiki/Ultrafast_Optics_with_a_Fiber_Laser

Srivastava et. al 2018 Subramaniam 2015



Titanium sapphire laser
• Tunable 


• Can use 532 nm 
pump (upconverted 
Nd:YAG) 


• Emission ~600 - 
1000 nm 


• Can mode lock to 
generate sharp 
pulses

https://www.gophotonics.com/community/what-are-ti-sapphire-lasers

Tuning configuration


