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Color modification inside a transparent glass(BK7) using a femtosecond laser
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Abstract

We have successfully formed brown colored patterns inside of a transparent borosilicate glass generally
known as BK7, laying the focus of near infrared Ti: sapphire femtosecond laser beam in the bulk BK7
glass. It is important to keep the laser power well below the damage threshold of BK7 in forming the
color center. According to the low laser power, there was no laser induced mechanical damage such as
cracks or threads in the color formed area. From the absorbance spectrum and its gaussian fitting, we
found the band gap of BK7, 4.21eV, and three absorption edges.

Keywords: Color formation(* &A]), Femtosecond laser(FEx |o]A#]), Absorption spectrum(Z<=2ZE),
Transparent glass(5"% -5-2), BK7 glass(BK7 -§-2]), Color center(Z&] AlH)
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Fg. 1 Diagram of machining system using femtosecond laser.
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Fig. 2 The image shows the color shaded area in a
bulk BK7 glass by the femtosecond laser machining.
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Fig. 3 The absorbance spectra of patterned and not
patterned BK7(a), (b) shows absorbance difference
between the two spectra and its decomposed
curves by the Gaussian components.
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