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Four highly reflective all-silica Bragg mirrors
(R=98% at 355nm) were produced using GLAD
technique. The porosity of the material and,
correspondingly, the refractive index can be altered
by changing the deposition angle χv between the
substrate normal and the incident vapor flux. 54
layers of silica were deposited on fused silica
substrate. Optical thickness of each thin film was
one quarter of the wavelength for which the mirror
was designed. Silica deposited at 70o was
considered as low refraction index material and
deposited at 0o – as high refraction index material.

material usage.
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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 in terms of Laser Induced
Damage Threshold (LIDT) value. An innovative materials engineering
technique, Glancing Angle Deposition (GLAD), may be used to avoid low
band-gap material [1]. However, water and other harmful particles from the
environment can be absorbed by the coating therfore optical properties
are reduced, so different environments for such coatings must be
investigated. Fig. 2. Reflection spectrum.Fig. 1. Principal scheme of 

GLAD [1]. 
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Fig. 3. Laser induced damage (energy 
flux at 118.6J/cm2 ) after one week. 

Ambient: argon gas.

Fig. 4. LIDT results after 1 and 2 weeks
storage in different environments. 

After one week 1-on-1 LIDT measurements were
performed to investigate the optical resistance of
mirrors and to analyze how environment affects the
samples. The same measurements were repeated
after one more week. The results have shown 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 of
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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In this study the best environment has been investigated to
maintain optical parameters and to achieve high LIDT values of
sculptured thin film based all-silica mirrors deposited using GLAD
technology. It has been found that argon gas (LIDT 91.2 J/cm2 ) is the
most appropriate environment.


