Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2017

Supporting Information
Structural Discontinuity induced Surface Second Harmonic

Generation in single thin Zinc-blende GaAs Nanowires

Yu-Ming Wei', Ying Yu'* Jing Wang'!, Lin Liu', Hai-Qiao Ni*? Zhi-Chuan Niu*?,

Jun-Tao Li'* Xue-Hua Wang', Si-Yuan Yu'?

I State Key Laboratory of Optoelectronic Materials and Technologies, School of Electronics and
Information Technology, School of Physics, Sun Yat-sen University, Guangzhou 510275, China

2 Photonics Group, Merchant Venturers School of Engineering, University of Bristol, Bristol BS8
1UB, UK

3 State Key Laboratory of Superlattices and Microstructures, Institute of Semiconductors, Chinese
Academy of Sciences, P.O. Box 912, Beijing 100083, China

4 Synergetic Innovation Center of Quantum Information and Quantum Physics, University of
Science and Technology of China, Hefei, Anhui 230026, China

1 Calculation of three Euler angles (a, B, y) between the lab coordinate system and the

crystal axes

z:ZB (1-11)

cz (001)

Figure S1 Geometries of the lab frame (X,Y,Z) and the crystal frame (CX,CY,CZ). Specifically,
is the angle between cz axis and z axis, o is the angle between x axis and the cz axis’s projection

on Xy plane, and vy is the angle between cx axis and the intersection line of xy and cx-cy planes.

Note that GaAs nanowire of zinc-blende crystal structure is growing along [111], thus

-

€=(1,-1,1)/ 3. The propagation direction of the excitation light can be set as ©x



=(a,b,c), where a®+b*+ c* =1, Note that a-b+c=0 and v can be given by the equation

e,=e,Xe,=(-b-ca-c a+b)/3.

According to Euler’s rotation theorem, the laboratory frame (X,Y,Z axes) can be

defined by:
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So we can get that,
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2 Theoretical expression of TM-polarized and TE-polarized SHG signals from Zinc-blende

GaAs nanowires

The electric field, Ew, is in the y-z plane and the three components on crystal axes (
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Therefore, the parallel and perpendicular components of bulk SHG are,
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The TM- and TE-polarized SHG intensity becomes, Lop = A * |E2upl” and

—_— > 2 . .
L2ws =B * |Eaus|” Thus they can be written as a function of %w:
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2 Detail discussion on the relationship between the polarization and the value of V2w.in and

t(a)

TM-polarized and TE-polarized SHG is determined by field reduction factors (¥2win,

Yawout) and the propagation direction of the incident laser beam (angle o). TM-

polarized (black, I (00' ew)) and TE-polarized (red, I (900' gw)) as a function of excitation

polarization angle (gw) at different propagation directions of the incident laser beam

(angle a=0°15%30°45°,60°,75%90°105°120°) are shown in Figure S2 (Y2win = Y2wout = 1 )

and S3 (Yzwin = Yawout = 0.5)_
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Figure S2. When Vow,in = YVow,out = & TM-polarized (blue line) and TE-polarized (red line) SHG

as a function of excitation polarization angle (Gw) at different propagation directions of the

incident laser beam (angle a=0°, 15°, 30°, 45°, 60°, 75°, 90°, 105°, 120°).
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Figure S3. When Yaw,in = Yaw,out = U2, TM-polarized (blue line) and TE-polarized (red line)

SHG as a function of excitation polarization angle ( Hw) at different propagation directions of the

incident laser beam (angle a=0°, 15°, 30°, 45°, 60°, 75°, 90°, 105°, 120°).



