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Overview 
SESAM Q-switched microchip lasers 



Passively Q-switched Microchip Laser 

Flat/flat resonator 
Cavity stabilization by 
•  Thermal lensing 
•  Thermal expansion 
•  Gain guiding 

• Compact and simple all-solid-state laser 
• Short cavity:"  Single longitudinal mode 

    Short Q-switched pulses 
• High pulse energies possible 
• Good beam quality 
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SESAM + Nd:LSB microchip laser 
SESAM 
+ Nd:LSB 
1996 

 
Milestone: 
“first SESAM  
Q-switched  
microchip 
laser” 



Passively Q-switched microchip laser 

Nd:LSB microchip laser
(25% doped)
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B. Braun et al., Opt. Lett. 21, 405, 1996 



SESAM Q-switched Yb:YAG microchip laser 

Q-switched 
microchip 
laser 

again in 
2001 
with Yb:YAG 



Passively Q-switched Yb:YAG microchip laser 

Ppump = 485 mW!
!
    Ep = 1.1 µJ!

frep = 12 kHz!
Pavg = 13.2 mW!

Ppeak = 2.1 kW!
       = 530 ps!

Single longitudinal mode 
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SESAM            ≈ 1.6% (Rtop = 75%)!
shorter pulses with larger           (smaller Rtop)!
   • but larger                         higher Ep       damage of the SESAM #
   • Rtop =   0% :  damage threshold ≈ 30 mJ/cm2  !
   • Rtop = 75% :  damage threshold ≈ 200 mJ/cm2!

25 GHz sampling oscilloscope trace!

Fp ≈ 100 mJ/cm2!

Spühler et al., Appl. Phys. B 72, 285-287 (2001)  
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Short pulses 
• Short cavity TR 
• Large modulation depth  
• Large emission cross section  
Nd:YVO4: small absorption length,high gain 
Shortest Q-switched pulses from solid-state laser 

 
Large pulse energy 

• Small emission cross section  
• Large modulation depth  
• Large mode area A 
Yb:YAG, Er:Yb:glass 

Repetition rate 
• Adjustable by pump power 

Ep ≈
hνL
σL

A ΔR ηout

Design Guidelines    Results 
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45-GHz sampling oscilloscope trace"
185 µm Nd:YVO4"

    frep = 160 kHz"
     Ep = 53 nJ"
                ≈ 13 % 
                = 37 ps !

200 µm Yb:YAG*"
                1.03 µm"
    frep = 12 kHz"
     Ep = 1.1 µJ"
                     = 530 ps 

0.5 mm Er:Yb:glass**"
                1.535 µm"
    frep = 1.4 kHz"
     Ep = 11.2 µJ"
                      = 840 ps 

Different crystals and SESAMs 
Varying pump power"

frep = 320 Hz - 7.8 MHz"
      

frep ≈
g0

2ΔRτL

Spühler et al., JOSA B 16, 376-388 (1999)  

*Spühler et al., Appl. Phys. B 72, 285-287 (2001)  
**R. Häring et al., JOSA B 18, 1805-1812 (2001)  
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Overview and design guidelines: JOSA B 16, 376-388 (1999)  


