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Influence of Ion-Beam Assistance and Annealing on
Output Power of He-Cd Laser Reflector
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University of Shanghai for Science and Technology . Shanghai 200093, China)

Abstract Aiming to manufacture high output power of high reflective mirror, the influence of O, ion-beam
assistance and annealing treatment to ZrO, films and ZrQO, /SiO, high reflection films used for 441.6 nm He-Cd laser is
studied. The effects of different deposition processes and post-treatment on the optical and roughness of the samples
are characterized by ultraviolet-visible spectrophotometer and atomic force microscopy, respectively. The results
show that O, ion-beam assisted deposition increases the reflectivity and form a dense film structure, but the output
power of laser is smaller due to the introduction of impurity defects to improve the absorption rate of film; the output
power of annealed films has been improved significantly than films without annealing while impurity gas and water on
film surface are eliminated.
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Fig. 1 Sketch of ion source
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Table 1 Coating process parameters

Vacuum /Pa Temperature /C Ton cleaning time /s

Rate (ZrO,/SiO,) /(mm/s) O, pressure /Pa

No IBAD 1X107° 200 — 0.3/1 1.5X10°*
IBAD 1X107° 200 300 0.3/1 1.5X10°°?
2 HTERBRESH
Table 2 Energy parameters of iou source
Accelerated Neutralizer gas
Layer Beam voltage /V Beam currents /mA Ton gas (O,)
voltage /V (Ar) (scem)
ZrQO, 950 500 600 25 5
SiO, 900 450 600 20 5
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Fig. 2 Transmittance of ZrO, samples
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Fig. 3 Refractive index of ZrO, single layer film
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Fig. 5 Influence of weak absorption of samples

with IBAD and without IBAD
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Fig. 6 Reflectance of 441. 6 nm high reflectance coatings
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Fig. 7 Absorbance of 441. 6 nm high reflectance coatings
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