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Abstract 
Highly reflecting volume Bragg gratings (VBGs) written in photo-thermo-refractive glass [1], 

have been successfully employed for spectral control of solid-state lasers [2, 3]. This 

presentation will review the recent progress in the field. 

 

The spectral properties of solid-state lasers are primarily set by the gain bandwidth of the 

active ion and the mirror bandwidth. Stable emission normally requires efficient control of the 

bandwidth, which requires a selective feed-back to the cavity. VBGs can be tailored so the the 

reflectivity and the linewidth can be optimized more or less independently. Of particular 

relevance is the fact that the reflectivity response can be made much narrower than that of 

conventional mirrors, i.e. ~ 0.1 nm. Using the VBG as one of the laser cavity mirrors provides an 

efficient wavelength control, limits the longitudinal modes and stabilizes the output power. The 

lasers can be tuned in wavelength by using chirped gratings or by placing the VBG in a retro-

reflector and rotating it. Besides sharpening of the spectral properties there is also a spatial 

filtering which can improve the beam quality factor.   

For high gain lasers there are almost no drawbacks of using VBG mirrors, but low gain lasers 

require high intra-cavity power to lase and this can lead to deterioration of the performance at 

high power as there is a slight absorption in the VBG, which chirps its spectral response and can 

lead to power role-off [4]. The spectral narrowing, locking and stabilization is of great 

importance in intra-cavity frequency converted lasers, where the laser without frequency locking 

would walk away from the gain peak when the loss due to conversion increases, thereby making 

the laser unstable.  

We will present a number of recently constructed VBG lasers where their unique properties 

are exemplified. These are among others single frequency micro-chip lasers, tunable high power 

fiber lasers, low quantum defect lasers, highly efficient intra-cavity frequency doubled lasers. 

We also illustrate the effect of spatial filtering with VBGs and analyze the minute effect of 

absorption in the VBG on the laser properties at high powers.    
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