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It has been shown that waveguide structures can be directly written into single crystal LINbO; through the
influence of a focussed c.w. laser source at a wavelength of 244nm scanned across the surface [1]. A possible cause for
this effect is the thermally induced diffusion of Li ions away from the regions heated by the laser beam leading to a
local decrease in the refractive index which is dependant upon the Li concentration [2]. Figure 1 shows a schematic of
this process.

The diffusion of heat w1thm the crystal has been modelled initially by analytical methods which includé a .
Kirchhoff integral transform to 1nc1ude the effect of a temperature dependant thermal diffusivity. Using this analytical
model we have investigated the ‘characteristics of the temperature distribution in the vicinity of the scanning beam with
variation of ‘exposure parameters ; $uch as beam spot size, incident optical power and scanning speed It has been found
that the temperature distribution 1 1n the reference frame of the moving beam is mdependent of the scan speed for all |

- practical speeds.

A finite difference model has also been constructed for a static beam and the results compare very closely with
the analytical model. The finite difference model has allowed the inclusion of a temperature-dependant heat capacity as
well as a temperature-dependant thermal diffusivity. It has been found ho‘wever that the temperature-dependant heat
capacity has only a small additional effect and so this justifies the use of the analytical model where only the thermal
diffusivity is temperature-dependant. -

The equations describing diffusion of Li ions in a dynamlc spatially non- umform temperature distribution
have been derived and used to extend the finite difference temperature model into a model of Li diffusion induced by
the scanning beam. For an incident power of 80mW, scan speed of 8 x 10*ms™ and spot size of 3.25um a peak Li
concentration change was calculated to be about 1% in the preliminary results. Calculations of the refractive index
changes based on these predicted Li concentration changes w1ll be presented and compared with measured values
achieved via dlrect waveguide writing.

Figure 1: Schematic of guide writing and modelling procesS.
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