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Fig. S1 A series of HPWNs fabricated by adjusting tw. (a-d) A series of SEM images acquired 

from HPWNs formed under different constant tw: (a) 500, (b) 800, (c) 1100 and (d) 1400 s. (e) 

Optical image of (a-d).
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Fig. S2 D and L analysis of HPWNs. (a-d) A series of AFM images acquired from (Figure S1a-

S1d). (e, f) Cross-section analysis along the blue and red lines in (b), respectively. The value of 

D was acquired from the distance of two adjacent peak valleys in (e). The value of L was 

calculated by the vertical line of each petal on HPWNs acquired from the distance between dent 

and adjacent bowl in (f).
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Fig. S3 XRD spectra of HPWNs.
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Fig. S4 SERS measurements of R6g with different thickness of SiO2 coated on HPWNs. The 

concentration of R6g was 10-5 M and the thickness of SiO2 was 2, 3, 5, 7, and 10 nm, 

respectively.
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Fig. S5 SERS measurements of R6g on the double-switches experiment with tw=500 s. (a) 

Raman spectra of R6g (10-5 M) collected on I-IV substrates. (b-e) Intensities of Raman signals of 

P1 (612 cm-1) vibration mode of R6g molecule on I-IV substrates. Data were acquired by 55 

points from a total of five samples for each substrates.
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Fig. S6 SERS measurements of R6g on the double-switches experiment with tw=800 s. (a) 

Raman spectra of R6g (10-5 M) collected on I-IV substrates. (b-e) Intensities of Raman signals of 

P1 (612 cm-1) vibration mode of R6g molecule on I-IV substrates. Data were acquired by 55 

points from a total of five samples for each substrates.
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Fig. S7 SERS measurements of R6g on the double-switches experiment with tw=1100 s. (a) 

Raman spectra of R6g (10-5 M) collected on I-IV substrates. (b-e) Intensities of Raman signals of 

P1 (612 cm-1) vibration mode of R6g molecule on I-IV substrates. Data were acquired by 55 

points from a total of five samples for each substrates.
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Fig. S8 SERS measurements of R6g on the double-switches experiment with tw=1400 s. (a) 

Raman spectra of R6g (10-5 M) collected on I-IV substrates. (b-e) Intensities of Raman signals of 

P1 (612 cm-1) vibration mode of R6g molecule on I-IV substrates. Data were acquired by 55 

points from a total of five samples for each substrates.
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Fig. S9 UV-vis absorption spectra. (a-d) A series of UV-vis absorption spectra acquired from 

HPWNs compared with WO3-x films by adjusting tw (500 s, 800 s, 1100 s and 1400 s, 

respectively). The energy changes were -0.05646, 0.197544, 0.0333 and 0.197135 eV, 

respectively. (e1-e3) UV-vis absorption spectra of a water solution of MO (10-4 M), MeB (10-5 

M) and R6g (10-5 M), respectively.
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Table S1 Detection of probe molecules on HPWNs by specific rules. The prediction of probe 

molecules could be detected on HPWNs from literatures by specific rules.

Analyte Excited 

wavelength

(nm)

SERS-

PICT

LSPR μmol SERS 

enhancement

Reference

RhB 532nm on on on √ 1,2

MB 633nm off on on √ 1,3,4

4-Mpy 532nm on on off √ 5,6

4-MBA 532nm on on off √ 3,7

PA 532nm on on off √ 8–10

TNT 532nm on on off √ 10–12
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