152Dk MMT |

A F VBT A DN tdmiin L

EER TR e U S i

WH BW -4 FHE-AD E

Laser micromachining of ion—exchanged glasses
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Table 1. Laser machinahility of several glasses
listed in Table 2 at 355 nm and 532 nm.
I/E means ion exchange.

Laser Threshold 1
Laser
I/E of Ag  wavelength  (Jfcmn®)/ .
machinability
{nm) puise
358 2.8 good
processed
532 T.0 d
Glass A foo
355 >1G none
none
532 >12 none
d 1.2 d
Glass B _FLo058e 385 oo
none 9.5 none
Ginss © processed 355 07 good
none 18 none
Giaas D none 355 3.6 none
Glass B processed 155 0.7 good
none 6.5 none
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Table 2. Main components of glasses used in the laser machining experiments. The values are expressed as

mol fractions.

Si0g AlpOp Ba03 Zn0 MgO Ca0 NazQ K0 AgaQ
Glass A 56.0 20.0 11.3 — 0.G08 e 11.0 a.002 .
Glass B 66.3 24 8.6 — 8.7 — 1.0 2.5 e
Glass C 64.1 e 3.5 14.8 e et 13.2 1.7 —
Glass [} kx i d — 4.4 - — - 18.7 — 0.28
Glass £ 716 1.52 — 2.13 — 10.5 138 0.900 —
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Fig. 1. Photographs of the glass A after ablation
by 355 nm beam. (a} Glass not processed by
ion exchange and (b) glass processed by Ag
ion exchange,
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Fig. 2. Optical absorption spectra of Ag ion ex-
changed glasses, the glass A in Table 1, be-

fore (dashed line) and after {solid line) laser
ablation.
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Fig. 3. Mechanism of laser machinability of Ag
ion exchanged glasses.
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Fig. 4. Cross-sectional image of the grating fabri-
cated onto a surface of Ag ion exchanged
glass,
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Fig. 5. Relationship between grating height and
number of laser puises for two values of
energy density: @, 4J/cm2/pulse, A, 3}/
cm2/pulse.

Fig. 6. AFM photograph of asymmetric grating
fabricated onto glass surface using the inter-
ference technigue.
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