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Change of Electron Energy Loss Spectra in the Depth Direction
of Ion Implanted Titanium Doped Sapphire Crystals

Yoshimitsu ISHIKAWA
Nobuhiro KODAMA
Yuka INOUE

Electron energy loss spectra (EELS) of the ion implanted titanium doped sapphire crystals have been

measured at four different areas of the crystals; surface, waveguide, damaged layer and bulk regions. The

spectra obtained from the areas through which the implanted ions had passed into showed a shift of the

plasmon-loss peak toward lower energy side. The change of refractive index in the depth direction was

estimated by the Kramers-Kronig analysis of the measured spectra. The changes observed for the samples

implanted of He* ion by dose 107¢cm—2, C* ion by dose 106cm—2 and C* ion by 107cm~2 were all in good

conformity to the results obtained from the optical mode measurement, but the sample implanted of B+ ion by

dose 106cm—2 showed discrepancy.
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Table 1 Results of fitting to the formula (8)
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He* 107 cm—2 Epax/eV AE/eV a ratio
Surface 25.554 9.785 0.149
Waveguide 25. 885 8.861 0.038
Damaged Layer 25. 844 9.104 0. 052
Bulk 25.958 8.612 0.014
Bt 106 ¢cm 2 Enux/eV AE/eV a ratio
Surface 25. 697 10. 138 0.101
Waveguide 25.721 9.139 0. 093
Damaged Layer 25.934 8.651 0.022
Bulk 26.004 8.318 —0.001
C* 106 cm—2 Ena/eV AE/eV a ratio
Surface 25.793 10. 250 0.207
Waveguide 25.995 9.208 0.002
Damaged Layer 25.696 8.671 0.101
Bulk 25.934 8.407 0.022
C*+ 1017 cm—2 Eax/eV AE/eV a ratio
Surface 24.907 14.740 0. 364
Waveguide 25.296 15. 370 0.235
Damaged Layer 25.096 15.730 0.301
Bulk 25. 940 15. 040 0.020
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Table 2 Calculated refractive index and absorption coefficient of 1.5eV

light

Het 107 cm—2 &) n An K
Surface 1.74206 0.0112 0.037540
Waveguide 1.75166 0. 0007 0.034091
Damaged Layer 1.74966 0.0036 0.034926
Bulk 1.75324 0. 0000 0.033173

B+ 106 cm—2 b n An K
Surface 1.73875 0.0162 0.038016
Waveguide 1.74896 0. 0060 0.035194
Damaged Layer 1.75475 0. 0002 0.033309
Bulk 1.75491 0.0000 0.032038

Ct 108 cm—2 ¢) # An K
Surface 1.73824 0.0190 0.038229
Waveguide 1.74078 0.0164 0.034589
Damaged Layer 1.74957 0. 0076 0.034039
Bulk 1.75719 0.0000 0.032764

Ct107¢m2 d) n An K
Surface 1.74835 0.0067 0. 060594
Waveguide 1.74118 0.0138 0.059804
Damaged Layer 1. 73359 0.0214 0.061071
Bulk 1. 75500 0.0000 0.057898

a) Epy=FEpux1.204, E=1.431¢€V
b) Ep=Emux1.204, E=1.426 eV
¢) Ey=Emaxx1.204, E=1.456 ¢V
d) Ey=Enmuxx1.176, E=1.476 €V
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