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1. Introduction 

A considerable amount of investigation on the 

ability to locally modify the structure and refractive 

properties of optical glasses and other dielectrics via 

nonlinear absorption with femtosecond (fs) laser pulses 

has been conducted in recent years [1

pulse length of this type of laser is shorter than the 

electron phonon interaction, one can obtain a process 

without thermal effects and  produce tiny structures, as 

waveguides, in transparent materials[2].

 Channel waveguides written using ultrafast lasers in

glasses have been demonstrated in a number of hosts, 

including heavy metal oxide doped glasses

Heavy metal oxide glasses are interesting materials for

photonic applications due to some properties as their 

high linear refractive index (∼2) and high

window which is related to their lower cutoff phonon

energy (<700 cm
-1

) . 

The aim of this work is to study  the feasibility of 

direct waveguide writing in a TeO2-ZnO glass 

laser pulses and investigate the optical properties. 

 

2. Experimental 

2.1 Preparation of glass: The basic glass composition 

consisting of 17.0 mass fraction (wt%) of TeO

wt% of TeO.  The glass was prepared by a 

melting and quenching method.  

2.2. Waveguide writing: The sample is mounted on a 3D 

translation stages system, perpendicular to the laser 

beam propagation direction. The parameters applied in 

the writing process were: pulse energy = 

speed = 3.0mm/min, spot = 5.0 µm, pulse duration = 

80fs, λ=800nm, polarization = circular and repetition 

rate = 4kHz.   

2.3. Waveguide Characterizations: 

A typical near field pattern obtained 

by coupling 633 nm laser light into 

waveguides is presented in Figure 1. 
It can be observed a multimode 

profile.  

Fig.1. Near field pattern 

of the written waveguide.
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amount of investigation on the 

ability to locally modify the structure and refractive 

properties of optical glasses and other dielectrics via 

femtosecond (fs) laser pulses 

recent years [1]. Because the 

pulse length of this type of laser is shorter than the 

electron phonon interaction, one can obtain a process 

without thermal effects and  produce tiny structures, as 

. 

Channel waveguides written using ultrafast lasers in 

a number of hosts, 

glasses [3-5]. 

Heavy metal oxide glasses are interesting materials for 

applications due to some properties as their 

high transmission 

which is related to their lower cutoff phonon 

The aim of this work is to study  the feasibility of 

ZnO glass using fs 

properties.  

: The basic glass composition 

consisting of 17.0 mass fraction (wt%) of TeO2 and 72.8 

The glass was prepared by a conventional 

The sample is mounted on a 3D 

perpendicular to the laser 

The parameters applied in 

rocess were: pulse energy = 20 µJ, writing 

pulse duration = 

=800nm, polarization = circular and repetition 

Near field pattern  

written waveguide. 

 

   The refractive index change

[6] and propagation losses at 632 nm

following the schematic setting described in figure 2, 

are 10
-4

 and 19,5 dB/cm, respectively.
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Fig.2. Schemactic representation of 

optical loss. 

3. Conclusion

This work has addressed the feasibility of waveguides in 

a Te/Zn heavy metal oxide glass doped

writing. The results obtained 

works on the optimization of direct fs laser writing
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The refractive index change calculated as described in 
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schematic setting described in figure 2, 
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representation of the arrangement for 

Conclusion 

This work has addressed the feasibility of waveguides in 

a Te/Zn heavy metal oxide glass doped by direct fs laser 

The results obtained give a start point of future 

direct fs laser writing. 
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