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Abstract 

It is well known that mechanical stresses can be found in almost all 

thin films. In general, optical thin films process results in residual stress 

and it may cause buckling of the thin films or deformation of 

the substrate. Residual stress is a very important issue because the 

substrate bending and deformation caused by the residual stress can be 

related to the performance of thin films. 

In this study, the influence of different deposition angles on optical 

properties, residual stress and microstructure of magnesium fluoride 

(MgF2) thin films is investigated. E-beam evaporation method was used 

to prepare MgF2 thin films with two different columnar angles. The 

transmittance spectrum and residual stress were measured by a UV/VIS 

spectrophotometer and a home-made Twyman-Green interferometer, 

respectively. In addition, we used scanning electron microscope (SEM), 

atomic force microscope (AFM) and interferometric microscopy to 

observe surface morphology and roughness of MgF2 thin films. 
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