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Abstract

This work performed numerical analysis of electromagnetic field and thermal phenomena occurring in
femtosecond laser irradiation of silver nanowires. The local electric field enhancement was computed to calculate
the optical energy dissipation as a Joule heating source and the thermal transport was analysed based on the
two-temperature model (TTM). Electron temperature increased up to 1000K after 50fs and its spatial distribution
became homogeneous after 80fs at the fluence of 100mJ/cm2. The result of this work is expected to contribute to
revealing the photothermal effects on silver nanowires induced by femtosecond laser irradiation. Although the
highest increase of lattice temperature was substantially below the melting point of silver, the experimental results
showed resolidification and fragmentation of the silver nanowire into nanoparticles, which cannot be explained by
the photothermal mechanism. Further studies are thus needed to clarify the physical mechanisms.
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Fig. 1 Schematic geometry of FEM simulation on optothermal
response of silver nanowires.
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Table 1 Laser parameters used for the simulation

Wavelength 800nm
Full width half maximum 50fs
Fluence (F) 100mJ/cm2
Polarization £ parallel t? the
bottom wire
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Table 2 Physical properties of electron and lattice of silver

A, (JmPK?) 14 63.3
G (Wm*K) 14 0.2 x 107
G (J/m*K) 15 2.44 % 10°
k, (W/mK) 15 429
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Fig. 2 Distribution of electric field norm near junction
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Fig. 4 Electron temperature (blue) and lattice temperature
(green) depending on time.
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Fig. 5 Distribution of electron temperature across the
bottom silver nanowire.
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