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Abstract: SiQ thin film is one of the important low refractivedex films commonly used in the
field of optical thin films. In this paper, the Histostatic Pressing (HIP) technique is applied to
the post-treatment of Spthin film materials for the first time. The thirlni samples were
prepared by ion beam sputtering deposition tectmighe sample was heated at 3@ for 50
MPa under vacuum argon atmosphere for 24h. Thelsamre analyzed by the spectral of the
visible and infrared bands and surface deformafitwe. effects of HIP treatment on the refractive
index, physical thickness, stress, Si-O-Si bondeaagd relative density of films were obtained.
The results show that the refractive index decefreen 1.4685 to 1.4591, the physical thickness
increases 0.6%, the stress changes from -493MRa2&MPa, and the Si-O-Si bond angle
increases from 129.85° to 131.32°. The fundamextgsical mechanism of all the characteristics
change is the film stress. The release of filmsstteads to the decrease of the density of the film
and the variation of the thin film density is prdvey the change of asymmetric stretching
vibration frequency of Si@thin film. In addition, the HIP treatment can reduhe OH-group
chemical defects in the Sjghin film.
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1 Introduction

SiO, thin films are one of the most important low refree index materials in the field
of optical thin films.The films with low absorptipramorphous structure, high thermal
stability and corrosion resistance are widely usethe design of various optical multilayer
films such as antireflective film, high-reflectiidm, spectral film, optical filter film and
other optical components. SiQhin films are prepared by thermal oxidation, thar
evaporation, ion assisted deposition, ion beamtapug, magnetron sputtering, plasma
enhanced chemical vapor deposition, sol-gel andepulaser depositiod™. Due to the
strong non-equilibrium physicochemical process, ¢chmposition, density, porosity, crystal
structure, refractive index and extinction coeéfidi of SiQ thin films are changed. The

post-processing methods can effectively enhancepéréormance of the SiOfilms &9,
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