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Figure S1. Fabrication processes of the Au PNRAF. The fabrication of the Au PNRAF is 

based on the normal two-step anodization process of AAO template with further 

optimizations on the experimental parameters. After the first anodization, the grown 

porous alumina layer exhibits small pore diameters and thick walls (a). During the latter 

anodization, the pores of the AAO were widened with simultaneous dissolution of the 

alumina. The inner sidewall of the pores was less crystallized. Therefore such dissolution 

mainly occurred from the inner sidewall of the pores. As a result, the alumina 

connecting two adjacent pores would be removed gradually (b). In such a manner the 

dissolution of the alumina portion surrounded by each three adjacent pores was much 

slower, giving rise to the conical sharp protrusions around each pore (c). When the 

metal Au was sputtered onto the AAO templates, the protrusions can act as secondary 

templates for metal deposition to form nanorod arrays with honey-comb like lattice. As 

the thickness of the metal layer was increased, the surfaces of the adjacent nanorods will 
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gradually approach towards each other, whereby the voids between them can be 

narrowed and ultrasmall gaps down to ~ 5.7 nm can be formed (d). The nanorod array 

film can be scaled up to centimeter-size with uniform nanorod units by simply utilizing 

large aluminum plates (e).

Figure S2. Statistics on the gaps between adjacent nanorods in the Au PNRAF. The 

count number for 0-nm gap has been indicated. The statistics was done over 100 gaps.
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Figure S3. (a) Photograph of a typical centimeter-scale Au PNRAF. The area of the 

sample is around 7 cm2. (b) SEM image of the PNRAF. (c) Calculated absorption cross 

section of an individual Au nanorod. The red and blue curves stand for the longitudinal 

(parallel to the length axis) and transverse (perpendicular to the length axis) plasmon 

modes (LPM and TPM), respectively. (d) Reflectance spectrum of a typical Au PNRAF 

with an incidence angle of 50º. The red and blue dashed curves are fitting results 

showing the longitudinal and transverse modes, respectively.
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Figure S4. Calculated electric field intensity contour of an individual Au nanorod. The 

contour is obtained on the cross section 50 nm below the apex of the nanorod. The 

nanorod is excited by a p-polarized light at an incidence angle of 45º. The excitation 

wavelength is 633 nm. A red dashed cycle is added to indentify the nanorod region.
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Figure S5. Large-area AFM topography and s-SNOM image of a typical Au PNRAF. 

Optical near-field amplitude was recorded using an excitation of 633 nm.
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Figure S6. Explanation of the height variation-induced topography artifacts in the s-

SNOM measurements.

Figure S7. PL spectra of the Au PNRAF (red), smooth Au film (blue), and pristine AAO 

template (green).
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Figure S8. (a) SEM image of Au PNRAF consisted of nanorods welded with each other. 

(b) PL spectra of the Au PNRAF shown in (a). Inset gives the dependence of the PL 

intensity on the excitation power.

Figure S9. SEM image showing the Au PNRAF after MAPL measurements.
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Figure S10. Open-aperture Z-scan measurements using different excitation wavelengths. 

(a) Schematic showing the open-aperture Z-scan setup. D1 and D2 represent two 

detectors. �%�
�&�<�%���& Z-scan traces using excitaiton wavelengths of 630 nm, 810 nm, and 900 

nm, respectively.


