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Bessel Beam in Glass Welding
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In this project, Bessel beams are generated from Gaussian beams with an axicon. Then, Bessel beams are

utilized to conduct glass welding. Comparing with Gaussian beam, it has been proved that Bessel beam has

larger focal-position tolerant zone for glass welding. Here, we generate Bessel beam and measure its beam

profile. In the future, we are going to conduct glass welding with Bessel beam and compare the result with

Gaussian beam.
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1. How to conduct glass welding?

2. Gaussian beam was used for glass welding, but

Gaussian beam has smaller tolerant range.

Fig. 2 Diagram comparing Gaussian beam and Bessel beam.[2] [3]

3. How to generate Bessel beams?

First, we use CCD to measure the beam profile.

As shown in Figure 4 (left), the cross section of the

beam consists of several concentric rings, presenting

intensity profile as Bessel function.

Then, the beam intensity distribution along

optical axis is measured. Figure 4 (right) shows the

longitudinal section of the beam presents elongated

distribution, and the length of non-diffracting region

is about 70 cm.

Fig. 4 (left)The beam profile of x-y plane; (right)The beam profile of x-z plane.

Fig. 3 The setup: IR pulse laser (1030 nm ; 𝝎𝟎 =1.1mm) ; Axicon (n=1.458 ;

𝜶 = 𝟏𝟎°) ; Lens pair: 7.5cm & 60 cm ; Zmax=1.38 cm ; Zmax’= 88 cm

1. Laser expanding may cause experimental error.

2. Bessel beam has been already generated by an

axicon with larger depth of focus.

3. Glass welding will be conduct soon, and the

result will be compared with Gaussian beam.
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𝑍𝑚𝑎𝑥 = 𝜔0/(𝑛 − 1)𝛼

Fig. 1 Glass welding [1]

Utilize fs laser: Nonlinear absorption

→Multi-photon absorption & Avalanche ionization
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Use axicon → Interference


