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Optical resistance to laser radiation is a significant parameter of the coatings. Conventional approach for dielectric 

mirror formation is to utilize high and low refractive index dielectric materials which are deposited using various physical 

vapor deposition methods. However, such coatings are limited by a high refractive index material (low band-gap) in terms 

of Laser Induced Damage Threshold (LIDT) value. An innovative materials engineering technique, Glancing Angle 

Deposition (GLAD), may be used as a promising technology to avoid low band-gap material usage. 

Over the past few years GLAD method has shown its potential for all-silica highly resistant optical coatings [1, 2]. 

This method allows to manipulate the refractive index of the layer by depositing the same material at oblique angle. The 

porosity of the material and, correspondingly, the refractive index can be altered by changing the deposition angle between 

the substrate normal and the incident vapor flux. Therefore, Bragg mirror is formed by combining porous silica layers, 

considered as low refractive index layer, and dense silica as high refractive index films. Such mirrors are deposited with 

very low mechanical intrinsic stress value, which is crucial in nanosecond regime. 

However, water and other harmful particles from the environment can be absorbed by the coating. Therefore, all-

silica mirrors held in different environments are investigated by using high laser radiation. 

In this work four highly reflective all-silica Bragg mirrors were produced using GLAD technique. Their design was 

modeled to reflect >99% at normal angle of the incidence light at the wavelength of 355nm. One sample was placed in 

desiccator and three samples were placed separately in polyethylene terephthalate glycol (PET-G) boxes with different 

gas environments: oxygen, argon, and nitrogen. The boxes were sealed with Kapton tape. After one week 1-on-1 LIDT 

measurements were performed to the coatings, stored in different environments, to investigate the optical resistance of 

mirrors and to analyze how environment affects the samples. Laser induced damage after one week for a sample stored 

in argon gas is presented in Fig. 1. The same measurements were repeated after two weeks of storage. 

Presented results in Fig. 2 show that the most stable mirror persists stored in argon environment (LIDT 91.2 J/cm2) 

and one week after the first measurements LIDT value decreased by 10%. Similar LIDT was achieved after one week 

storage in nitrogen environment (90 J/cm2). Even though porous silica coatings tend to absorb water and other harmful 

particles from the environment, this study has shown that it is feasible to preserve optical parameters and to achieve high 

LIDT values. 
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Fig. 1. Laser induced damage (energy flux at 118.6J/cm2).  

Ambient: argon gas. 

 

Fig. 2. LIDT results after 1 and 2 weeks storage in 

different environments. 
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