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We report on a permanent change in the physical properties inside glasses using a
continuous—wave laser beam. Themethod is explained as follows: the absorption of the glass
was enhanced by laser heating, and the heated spot moved as a result of thermal radiation
and conduction. To trigger heating, an absorbent material was placed on the backside of
a glass plate and irradiated through the glass. Etching of the modified zone formed cone
shaped structures. The modified zone was bended and curved by changing the direction of
the laser beam.
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Fig.2 Micrographs of the doped platinum particle and modified glass. (a), (c),
(e): platinum film was deposited on the glass and platinum particle
implanted into glass, laser power: 4.2 W. (b), (d), (f): copper foil was
placed on the glass, laser power: 11W. Cross section of the modified
zone at 1 mm from the platinum film (a) and copper foil (b), transverse
section of the modified zone in the middle (c), (d) and at the tip (€), (f).

Table 1 Properties of absorbents

p [@ K Tm Ty R

gem® | JgK | WimK | K K %
Copper 896 | 038 395 1358 | 2844 | 59
Nickel 890 | 044 83 1728 | 3163 | 43
Platinum 21.45 0.13 72 2041 4100 | 65
Silver 1050 | 0232 422 962 | 2162 | 91
SUS304 793 | 0502 165 1670- - | 49

1730

Tantalum | 1665 | 014 58 3268 | 5783 | 47
Tin 731 | 0228 63 504 | 2876 | 96

Note: g, C, K, T, and T}, R are density, specific heat, thermal
conductivity, melting Point, boiling point and reflectivity,
respectively. The values of specific heat C is at 373K and other
values are at room temperature.
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Fig. 3 Optical micrographs of transverse section of
modifications in glass, (a) in the neighborhood of copper foil, (b)
around the middle of the modified area, (c) at the tip of the
laser source side, and (d) at the part without voids. (a)-(c) Laser
power: 11 W, (d) laser power: 20 W, ~9 mm from the surface in
contact with coover foil.
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Fig.4 Raman spectra of silica glass and modified silica glass;
laser power: 11 W, ~3 mm from the top surface
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Fig.5 Cross-sectional micrograph of modified zone (a) and

surface profile between the arrows (b) after etching for 30
min in 5% aqueous solution of HF. Laser power was 11 W.
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Fig.6 SEM micrographs, EDS analysis results and X-ray
maps of cross
section of particle: (a) secondary electron micrograph,
(b) EDS
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Fig.7 Snapshotsof the radiation fromheated platinum particle/ glass
and modifi ed glass. Left: platinum particle implanted, platinum
filmwas deposited on the back surface of the glass, laser power:

4.2 W. Right: glass absorbs the laser beam, copper foil was placed
on the back surface of the glass, laser power: 11W
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