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Investigation of diffractive grating creation in glass by using femtosecond
laser pulses

R. Goodarzi, F. Hajiesmaeilbaigi*
Photonics and Quantum Technologies Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 14399511-13, Tehran-Iran

Abstract: In this paper, the interaction of femtosecond laser pulses with BK7 glass is investigated. A
Ti:sapphire femtosecond laser with the chirped pulse amplification is used. By studying the diameter of
the ablated area, the threshold fluence for the 40 femtosecond pulses at the 800 nanometers is obtained to
be around 2.7 J/cm?. By moving the position of the laser focus into depth of the glass, and by changing
the translation speed of the femtosecond laser pulses, depth of the glass has been micro machined by
laser pulses. By using CCD camera pictures, obtained from propagation of the He-Ne light through the
micromachined region, effect of the interaction with three different translation speeds, 0.01, 0.02 and,
0.05 mm/s is investigated. The results show that the diffractive grating is formed inside the volume of the
glass due to the interaction of 10 femtosecond laser pulses having 0.35 microjoules at each position.
Finally, the created diffraction grid step is obtained about 4.52 micrometers.

Keywords: Grating, Femtosecond laser, BK7 glass, Ablation
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1. Chirped pulse amplification (CPA)
2. Laser induced damage (LID)
3. Energy fluence
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3. Regenerative amplifier

4. Autocorrelator

5. Full width at half maximum (FWHM)
6. Olympus

7. Step motor
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1. Borosilicate glass schott
2. Ti:sapphire
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