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Interaction with and Micromachining in Ferroelectric
Crystals and Metals by Femtosecond Laser
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In contrast with traditional laser, Femtosecond laser has some incomparable advantages in
microfabrication due to its ultra-short duration and extremely high peak power. In the past, several
achievements are obtained in our group.

1. Single-pulse and multi-pulse ablated threshold fluence was gained for congruent and Mg-doped
lithium niobate. The influence of doping was demonstrated and explained via color centre theory and
intrinsic defect models of pure lithium niobate crystal;

2. Theoretic model was set up to predict that (sub-) micron-period domain reversal structures
might be induced by fs pulses in LN, which was then verified by experiment;

3. Experimental study on ablation rules and hole drilling technologies of metals were conducted.
2D two-temperature model was established to describe the interaction process, which showed a good
match with experimental results.

Surface Ablation of Domain Inversion Induced by Laser Ablation and Hole
LN and Mg:LN Femtosecond Laser Drilling in Metals
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The spatial and temporal distributions of femtosecond
pulses were considered in the model.

] SEM figures of exits of holes drilled by laser with different
polarization.

it
m top 1o lmmml |

Fi 3/’ AoHin

4500
+ LN ) = -
s Mgi6mol BELN
3500
-I| 3000
| 2500
3
| 2000
7 |r 1530
- [ * 1000
0 100 20 300 400 500 © 500
Pulse number BN
Fig. 2 Morphobogical festures of the X=# plane surface of LiNbOry Lot
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