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Fig. S1 shows electromagnetic field enhancement at the metallic tip apex1. The 10 μm 

laser incident at 30˚ to the positive x direction. The radius of the tip apex is 20 nm. Fig. S1a 

shows the field enhancement is about 8 at the tip apex when the angle between the incident 

laser’s polarization direction and the positive x direction is 60˚. Fig. S1b shows no field 

enhancement at the tip apex when the incident laser’s polarization direction is parallel to the y-

axis. Fig. S1c show the field enhancement versus the incident wavelength when the incident 

laser’s polarization direction is parallel to the tip’s axis. 

Fig. S2 shows nano-images of different InAs twinning superlattice (TSL) nanowire Fabry-

Perot (F-P) plasmonic resonance modes. Experiment results of m = 2 (Fig. S2a), 3 (Fig. S2b) 
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for NW-S and m = 4 (Fig. S2c), 5 (Fig. S2d), 6 (Fig. S2e) for NW-L are demonstrated. The 

order of resonance modes m = n + 1, n is the number of standing wave fringes excluding the 

bright spots at both ends. Employing COMSOL 5.2a, we simulated InAs TSL nanowire’s 

surface electrical field at the resonance frequency of these modes for NW-S (Fig. S2f-g) and 

NW-L (Fig. S2h-j). In all simulations, the metallic tip was modeled by a vertically oriented 

point dipole source. To avoid the influence of the dipole electric field on the recorded signal, 

we set the point dipolar 300 nm above the nanowire and record the vertical component of the 

electric field Ez 20 nm above the nanowire2. The nano-images were obtained by scanning the 

point dipolar parallel to the substrate with 10 nm step sizes at a fixed excitation frequency. The 

nano-FTIR spectra were obtained by changing the excitation frequency when the point dipolar 

at a fixed position. The hyperspectral images were obtained by repeating spectral manipulation 

along the nanowire’s long axis with 10 nm step sizes. The permittivity of InAs nanowire was 

given by the Drude model 𝜀(𝜔) = 𝜀∞ (1 −
𝜔𝑝
2

𝜔2+𝑖𝜔𝛾
), where 𝜀∞ is background permittivity, ω 

is angular frequency, γ is the scattering rate, and ωp is plasma frequency which can be written 

as 𝜔𝑝 = √
𝑛𝑒2

𝑚∗𝜀0𝜀∞
, where 𝜀0 is the vacuum permittivity, e is elementary charge, n is the carrier 

density, m* is the carrier effective mass. In the simulation, γ−1 = 0.1 ps, 𝜀∞ = 11.8, and m* = 

0.023me are taken from previous reports3. The dielectric functions of SiO2 is taken from 

previous reports4. 

Fig. S3 demonstrates the schematic of the plasmons launched by the tip propagating along 

the nanowire’s axis and reflected by the nanowire ends. In Fig. S3a, the plasmons cannot 

propagate more than two trips along the nanowire axis for a long nanowire. In this case, the 

electric field below the tip is formed by the interference between the tip-launched plasmons and 

the first reflected plasmons. In Fig. S3b, the plasmons can propagate more than two trips along 

the nanowire axis for a short nanowire. In this case, the electric field below the tip is formed by 

the interference between the tip-launched plasmons, the first reflected plasmons, and the second 

reflected plasmons. As the number of reflections increases, the loss caused by reflection must 

be considered. 

Fig. S4 demonstrates the Q factor calculation of NW-L’s different F-P modes. 

Experimental results (red dots) and fitting lines (black line) profiles of m = 3 (Fig. S4a), 4 (Fig. 



S4d), 5 (Fig. S4g), 6 (Fig. S4j), 7 (Fig. S4m) modes. The standing wave pattern of the surface 

plasmons can be treated as two sinusoidal damping waves launched from the nanowire ends 

(wave I launched from the right end; wave II launched from the left end). Fig. S4b, e, h, k, n 

shows wave I and wave II of mode m = 3 – 7 in the assumption R = 0.1, respectively. In this 

case, the intensity of wave I (II) is small enough to be ignored after being reflected at the left 

(right) end. Fig. S4c, f, i, l, o shows wave I and wave II of mode m = 3 – 7 in the assumption R 

= 1, respectively. In this case, the intensity of wave I (II) is large enough after being reflected 

at the left (right) end. 

Fig. S5 demonstrates the Q factor for NW-T plasmons in simulation at ω = 990 cm-1, 950 

cm-1, 900 cm-1, 760 cm-1, 670 cm-1. NW-T is 10 μm in length and 210 nm in diameter (diameter 

is similar to NW-L). The red dot lines are obtained by scanning the point dipolar along the 

nanowire’s long axis with 10 nm step sizes at the fixed excitation frequency. The excitation 

frequency is fixed at 670 cm-1, 760 cm-1, 900 cm-1,950 cm-1, 990 cm-1 for m = 3, 4, 5, 6, 7 modes 

of NW-L, respectively. The black lines are fitting line profiles using the function5: 

𝐹 = 𝑒
−

2𝜋𝑥

(𝑄𝜆𝑝)𝑠𝑖𝑛
4𝜋𝑥

𝜆𝑝
 

The Q factor of NW-T is 5.89, 7.11, 7.35, 6.67, 4.72 at ω = 670 cm-1, 760 cm-1, 900 cm-

1,950 cm-1, 990 cm-1, respectively. 

Fig. S6 demonstrates the relationship of the Q factor with the nanowire’s diameter and 

excitation frequency. The data are derived from the simulation of a 10 μm long nanowire. Fig. 

S6a shows the Q factor when the nanowire’s diameter is 50 – 225 nm at ω = 930 cm-1. Fig. S6b 

shows the Q factor when the excitation frequency is 860 – 1000 cm-1 with the 125 nm in 

nanowire’s diameter. As the nanowire’s diameter or excitation frequency decreases, the Q 

factor decreases from 10 to 5. 
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Fig. S1  Electromagnetic field enhancement of metallic tip when the incident laser’s 

polarization direction is parallel (a) and perpendicular (b) to the tip’s axis. (c) Field 

enhancement is compared to the incident wavelength when the laser’s polarization direction is 

parallel to the tip’s axis. 

 

 

Fig. S2  Nano-imaging of different InAs twinning superlattice nanowire (TSL) Fabry-Perot 

(F-P) plasmonic resonance modes derived by experiment (a-e) and simulation (f-j).  

 



 

Fig. S3  Schematic of the plasmons launched by the tip propagate along a long (a) and short 

(b) nanowire’s axis. 



 

Fig. S4  The Q factor calculation of m=3 (a-c),4 (d-f), 5 (g-i), 6 (j-l), 7 (m-o) modes for NW-

L.  



 

Fig. S5  The Q factor for the plasmons of NW-T in simulation at ω = 990cm-1, 950cm-1, 

900cm-1, 760cm-1, and 670cm-1. 

 



 

Fig. S6  The relationship of the Q factor with the nanowire’s diameter (a) and excitation 

frequency (b). The red dot lines are simulated results, and the black lines are fitting profiles.  
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