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Figure S1. EDS analysis of (a) Mn-doped WO NW (b) K-doped WO NW.
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Figure S2. EDS mapping of (a) Mn-doped WO3 NW (b) K-doped WOz NW.

Figure S3 and 5S4 are for electrical measurements. The silicon substrate was depos-
ited with silicon dioxide as an insulating layer by an electron beam evaporator, a copper
mesh without carbon coating was pasted as a mask, and 200 nm-thick silver was depos-
ited as a conductive electrode. The nanowire was dripped in the center of the copper
mesh and connected to four electrodes with FIB.
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Figure S3. Schematic illustration for the preparation of electrical measurement micro-device (a) paste copper mesh on a
silicon substrate with silicon dioxide (b) deposit silver as a conductive layer (c) drip nanowire solution (d) connect the
nanowire with electrodes by FIB.
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Figure S4. Schematic illustration of electrical resistivity measurements of a single nanowire (a) the relative position and
label of the electrode and nanowire (b) the electrode under low magnification (c¢) SEM image of the nanowire connected
to electrodes (d) HRSEM image of the nanowire.

We used the single nanowire measurement method reported by Gu et al. [1], which
can eliminate the errors from Ohmic and Schottky contacts. Electrical measurements are
shown in Figure S6-8.
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Figure S5. I-V measurements of single WOs nanowire (a) Ris+ (b) Ris- (¢) Rus+ (d) Rus- () Ras+ () Ros-

(g) Ras+ (h) Ros-.
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Figure S6. I-V measurements of single Mn-doped WOs nanowire (a) Riz+ (b) Ris- (c) Rus+ (d) Rus-

(e) Ras+ (f) Rex- (g) Ras+ (h) Rase.
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Figure S7. I-V measurements of single K-doped WOs nanowire (a) Ris+ (b) Ris- (c) Rua-
(d) Rus- (e) Ras+ (f) Rz (g) Raar (h) Ros-.
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Figure S8. XPS analysis for the tungsten oxide nanowires in W4f energy level (a) undoped nan-
owires (b) Mn-doped nanowires (c¢) K-doped nanowires.
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