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1. Introduction

Over the past few decades, there has been increasing
attention on metal nanofabrication due to its promising
property of electrics, thermology and optics. At the same
time, the increasing demand for powerful integrated circuits
and other applications have spurred remarkable progress in
metal nanofabrication. In order to realize the
two-dimensional (2D) or 3D metal structure fabrication and
improve the structures function and morphology, various
nanofabrication methods have been proposed. For example,
UV excimer laser annealing™ UV roll imprint
lithography,! scanning probe lithography!®! and E-beam
lithography.!! But those nanofabrication methods either
need very complicated pre-process, or the cast is too
expensive to afford. As a direct write technique,
multiphoton absorption nanofabrication has great potential
in metal nanofabrication.

2. Result and discussion

In this study, we set up a multiphoton absorption
nanofabrication experiment equipment and fabricated Ag
nanowire on the glass substrate under different
experimental conditions. The excitation source was a
commercial Ti:sapphire laser (Tsunami, Spectra-Pysics)
that produced pulses with a repetition rate of 80 MHz, a
center wavelength of 780 nm, and a duration of 80 fs. The
laser beam was tightly focused by a 100 x oil-immersion
objective lens with a high numerical aperture (N.A. = 1.45,
Olympus). We found that the Ag nanowire width was
influenced obviously by laser power, scanning speed and
focus position. As shown in Figure 1a, the width of Ag
nanowire decreased with decreasing laser power, and at a
laser power of 1.34 mW, a 250 nm line was obtained. The
nanowire width decreased with increasing scanning speed
as (Fig 1b) , and the nanowire width increased with
increasing focus relative position (Fig 1c) .

3. Conclusion

We have studied the experimental parameter influence of
nanowire width, and found the nanowire width was
influenced obviously by laser power, scanning speed and
focus relative position.

Acknowledgments

The research was supported by the National Natural Science
Foundation of China (Grant Nos. 91123032, 91323301, 61205194,
61275171, 61275048) and CAS-JSPS Joint Research Project
(GIHZ1411)

0.60

0.55 4

0.50 4 o
_m
0.45 4 -
€ 0.404
o)
S 0.354
/
0.30 4 /_7//_/
0.254 =
0.20 :
1.3 1.4 1.5 1.6 1.7 1.8 1.9
P(mw)

0.65

0.60 4

0.554 \

0.50 4 .

~
—~ ®.
€ 0.45 e
< 0.40 \

.40 -
= ~

0.35 -

\.\
0.30 - d
0.25 ; T T r
0.002 0.003 0.004 0.005 0.006 0.007
V(um/ms)
0.60
0.56 1 A A
AiA/
_0.52 / ]
g A——— A X
=0.48 1 / ]
//
0.444 / N
/A
e

0.40 T T T T T T T T
0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20

Z(um)
Fig 1. The curve of Ag nanowire width versus (a) laser power, (b)
scanning speed and (c) focus relative position.
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