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Research on process parameters and transmission properties

of optical waveguide fabricated by femtosecond laser
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Abstract :In this paper,optical waveguides were written by transverse scan of femtosecond laser. Scattered light meas-

urement method was used to measure waveguide transmission loss. In order to improve the transmission performance of

optical waveguide, the influence of focusing lens, processing speed and energy of the different numerical aperture on

the transmission loss of optical waveguides was analyzed. Experimental results show that,when the numerical aperture

of the focusing lens is 0. 25, the laser power is 6 mW , processing speed is about 45 ~60 wm/s, the transmission loss of

written optical waveguide is below —0.2 dB/cm.
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Fig. 1 Schematic diagram of optical waveguide
processing and the coupling system
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Fig. 2 The coupling situation of optical waveguide fabricated

by objective lens in different numerical aperture
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Fig. 3 The scattering situation of optical waveguide

fabricated by objective lens in different numerical aperture
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Fig. 4 The peak intensity of laser and transmission loss

of waveguide fabricated in different numerical aperture
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Fig. 5 The coupling situation of waveguide fabricated at
same peak energy density and different numerical aperture
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Fig. 6 The scattering situation of waveguide fabricated at
same peak energy density and different Numerical aperture
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Fig. 7 Transmission loss of waveguide fabricated

by objective lens with 0. 4 numerical aperture
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Fig. 8 The coupling situation of waveguide fabricated at different speed
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Fig. 9 Scattering situation of waveguide written at different speed
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Fig. 10 Transmission loss and peak energy density

of waveguide fabricated at different speed
Horp, SEEOROCIE P L HTAE , B AN [
HE N ROERIEEBER L . B P stk LU
H B 193 B A, SO PR e (L R IAT 2 1 2
WD -5 IR AR AR Ny T A — 2, 4
EERT 50 wm/s I, P P AL RITRERL )N , A 5

-0.4786 dB/cm, b B % 1Y 05 E BB I % L N
1.94 x10* J/em®,

FH I AT D it o 4 R R Ak U A%
FERAEASA . L6 T4 B8 B5(E AL AR L3/ B4 0
T 0GR L BEAE R T 50 /s I, BRI L H 4
FERUINIE R, B IR 3N TSR FI R /Mg
I TRROCR , S5 RGEEHL 45 ~ 60 pum/s i fE
TR
3.3 FEMmIEESKFHERPEN T N

BE A 0 T RE i A 1E0, U S A i P R L A0 3
Tne SR T — 2D I A, 5256 R AUE AL
1£0.25 R B, SO T A3 B 50 um/s
B, 38 A MU O Y S T 2 AT AR B 11
INHFE A O o

10mW

B RTRIN T RE S S AR & oL

Fig. 11 The coupling situation of waveguide fabricated in different energy
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Fig. 12 Scattering situation of waveguide fabricated in different energy
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Fig. 13 Transmission loss of waveguide fabricated in different energy
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