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Fig. S1.  Comparison of morphology of knocked-down and standing nanowires.  (a,c) AFM topographic images of nanowires isolated by (a) wet process and (c) dry process.  Nanowires were fabricated via irradiation of vapor-deposited 250 nm thickness of C60 films with 490 MeV 192Os30+ at 1.0 × 1011 cm–2.  (b,d) Height profiles along white dashed lines in (a) and (c), respectively.  Scale bars in (a,c) represent 500 nm.
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Fig. S2.  Monte Carlo simulations of ion trajectories.  Ion trajectories of (a,i) 490 MeV 192Os30+, (b,j) 350 MeV 129Xe26+, (c,k) 450 MeV 129Xe23+, and (d,l) 120 MeV 197Au9+ for 10 µm film thickness of (a–d) C60 and (i–l) PTCDA-Cl4.  LET vs. target depth profiles of (e,m) 490 MeV 192Os30+, (f,n) 350 MeV 129Xe26+, (g,o) 450 MeV 129Xe23+, and (h,p) 120 MeV 197Au9+ for 10 µm film thickness of (e–h) C60 and (m–p) PTCDA-Cl4.  LET over 12000 eV nm–1 is estimated for all the conditions until 3 µm depth.
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Fig. S3.  Effect of irradiation fluence on vertical alignment of nanowires.  SEM images of nanowires fabricated via charged particle irradiation and subsequent sublimation of C60 films with (a) 200 nm and (b) 1000 nm thickness.  Scale bars represent 1 µm.  Irradiation condition: (a) 350 MeV 129Xe26+ at 5.0 × 1010 cm–2; (b) 350 MeV 129Xe26+ at 1.0 × 1010 cm–2.
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Fig. S4.  Solvent treatment of isolated standing nanowires.  SEM images of standing nanowires fabricated via irradiation of (a) 250 nm and (d) 500 nm C60 film thickness and subsequent sublimation.  Irradiation condition: (a) 490 MeV 192Os30+ at 1.0 × 1011 cm–2; (d) 350 MeV 129Xe26+ at 1.0 × 1011 cm–2.  SEM images of C60-based standing nanowires after immersed in 1,2-dichlorobenzene for (b) 5 sec and (c) 5 min.  SEM images of C60-based standing nanowires in (d) after immersed in 1,2-dichlorobenzene for (e) 5 min.
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Fig. S5.  Nanowires from other fullerene derivatives isolated by sublimation.  (a,b) SEM images, (c) AFM images, and (d) height profile along white dashed line in (c) of nanowires fabricated via irradiation of PC61BM ([6,6]-phenyl-C61-butyric acid methyl ester) spin-coated film (100 nm thickness) with 350 MeV 129Xe26+ at  1.0 × 1011 cm–2 and isolated by sublimation at ~300 ºC.  (e,f) SEM images, (g) AFM images, and (h) height profile along white dashed line in (c) of nanowires fabricated via irradiation of 100 nm thickness PC61BM spin-coated film with 350 MeV 129Xe26+ at 1.0 × 1011 cm–2 and isolated by development with 1,2-dichlorobenzene at 25 ºC.  (i,j) SEM images, (k) AFM images, and (l) height profile along white dashed line in (c) of nanowires fabricated via irradiation of 230 nm thickness vapor-deposited C70 film with 350 MeV 129Xe26+ at  1.0 × 1011 cm–2 and isolated by sublimation at ~300 ºC.
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Fig. S6.  Schematic illustrations explaining parameters used in Table 1.
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Fig. S7.  Fabrication of tilted nanowires.  (a) Schematic illustration and (b) top views in SEM for nanowires fabricated via irradiation of 200 nm thickness C60 film with 350 MeV 129Xe26+ at 1.0 × 1011 cm–2 in oblique direction and subsequent sublimation.  Tilt view in SEM for nanowires fabricated via irradiation of (c) 200 nm thickness PTCDA-Cl4, (d) 200 nm thickness TBP, (e) 450 nm thickness BPEA, and (f) 500 nm thickness DBBA films with 490 MeV 192Os30+ at 2.0 × 1011 cm–2 in oblique direction and subsequent sublimation.
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Fig. S8.  Fabrication of cross-connected nanowires.  (a) Schematic illustration of high-energy ion irradiation of thin films on automatically rotating disk.  The incident angle between the ion vector and plane of disk was set at 45º.  (b) AFM image and (c) height profile along white dashed line in (b), and (d) SEM image of crosslinked nanowires fabricated via irradiation of 200 nm thickness vapor-deposited PTCDA-Cl4 film irradiated with 450 MeV 129Xe23+ at 4.0 × 1011 cm–2 and isolated by sublimation.
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Fig. S9.  Morphology of coaxial nanowires.  AFM images of (a) C60-based standing nanowires and (b) polythiophene-rapped C60-based coaxial nanowires (PT@C60).  Height profile along white dashed line in (b).  Top views of SEM images for PT@C60 after (d) 1 min and (e) 3 min electropolymerization of 2,2’-bithiophene.  Scale bars represent 500 nm.  Irradiation condition: 450 MeV 129Xe23+ at 1.0 × 1011 cm–2 for C60 nanowires. 
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D: NW’s end-to-end distance
L: NW’s length

Caws: Coverage factor
= 1-exp(F-1r?)

F: fluence
r. cross-sectional radius of NWs

\' Tam: Thickness of original film

Hyws: Averaged height of NWs
I isolated by sublimation
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