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Ion-assisted deposition of optical thin films
at different ion beam energies

Fan Buiying, Lu Yuemei
(Shanghai Tnstitute of Optics and Fine Mechanics, Academia Binica, Shanghaf}

Abstract: Optical properties, laser-induced damage theresholds and microsirvetures of
IAD thin films at different energy bombardment were investigeted and analysed witk TiO, thin
film as an example.
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Table.l Refractive index (A=0.633nm) vs ion-beam energy

ions-beam Time after deposition (days)
energy 1 5 | 6 | 7 11 15
(@V) refractive index

0 2.017 2.036 ‘ : — 2 057 2,073
200 2.022 2.036 ‘ 2.043 2.045 2.058 2.077
400 2.106 2.120 ‘ 2.129 — 2.164
600 2.314 2.34 | 2.338 2.336 — 2.336
800 . -— 2.329 ‘ 2.325 2.3228 2.336 2.336
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Table 2 Absorptance, scattering and surface roughness vs ion-beam energy

ion-beam energy relative absorptance scattering (10-%) surface roughness
(eV) (L=632.8 nm) (A=632.8nm) (nm)
0 1 11.74 1.73
50 0.94 9.339 1.55
200 0.64 7.272 .87
400 0.56 5.834 1.22
600 ; 1.22 4,184 1.04
800 2.22 11.91 . 1.75
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Fig. 2 Mierostructures vs bombardment energy

(Photographed by jem 200X transmittive electron microscope/50000 X ). (a) (¢) .¢)-morpholegy
observed, (b).(d)-olectron diffraction pattern. (a)., (b): ion-beam: 200 eV; (0).(d): ion—-
beam: 600eV;  (e) traditional vacuum deposited sample
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Table. 83 Laser-induced damage threshold vs ion-beam energy
(A=1.064pm, v=10ns, spot diam=90 um)

ion-beam energy
(eV) 0 50 200 400 600 800

LIDT(J/cm?) 7.39 7.07 16.542.0 7.86 5.03 5.03
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