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— DAL R SHG RN IR 6RCR, I HAE 45

b B Ay R R L]
SHG#H £ /nm
500 550 600
800  (a) 1450
2 — 347 E:
= SHG =
= 600} =
el Q0
- -
N 1300 <
g 400 ¢ #
o5 b
= ]
i
200 |
# A
ol ceeeee.eq 150
ok
1000 1100 1200 1300
FIFAK /nm
400
(b) 460 mW
—— 410 mW
Y —— 380 mW
£ 300 —— 350 mW
g —— 200 mW
3
g
I 200t
it}
el
100 f
450 500 550 600 650
WK /nm
300
= SZEE
. - WAE
H 250t
b
0
-
3 -
4& 200 | y=119.87785+
o P 8.02899X 107y
/"
. (c)
150
50000 150000 250000
W/ mW?

K8 EESE WK T (2) 2IE 515 SHG {556
B (b SHG 15 5063 T 1 AL B, (b) NRTIHEOL TN
SHG il 8 (Feh % i 22 C-F i AL B, (o) Wk D% 2-SHG
Ol U 9 P R FIL G Bk (B DR Ot S it D =, E)
AR AR AL IR £ 2R L0 45%)

4 % b

AT 78 1 R K I GaAs G2k 6T 810 nm
A1 1041 nm FIHEFE R FPEOE LA 1000—1300 nm
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Abstract

The nonlinear optical properties of semiconductor nanowires are of vital importance in the researches of nano-optics and fabri-
cation of nano-scale optoelectronic components. GaAs is a direct bandgap semiconductor material of wide bandgap, high electron
mobility, large ¥, high laser damage threshold and stable chemical properties, all of which make it a potential nonlinear optical
material. In this report, based on the finite element method (FEM), we investigated the optical response and local field enhancement
of GaAs nanowires perpendicular to the GaAs substrate surface. Under the radiation of femto-second laser pulses at different wave-
lengths, efficient second harmonic generation (SHG) signal was acquired from the nanowires. Furthermore, noise-free broadband
SHG signal was also detected to be excitated by super-continuous femto-second pulses (1000-1300 nm). The high-efficiency SHG
process could be attribated mainly to the local field enhancement effect of the nanowires. Our investigation is the first, as far as we
know, demonstrate the SHG properties of GaAs nanowires, and the results suggest that GaAs nanowires are promising in the potential

applications in nano-scale optical devices, integrated nanophotonic circuits, from which related nano-optics researches can benefit.

Keywords: GaAs nanowire, second harmonic generation, femto-second laser
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