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1. Magneto conductance of carbonized polyacetylene nanofibers
Figure S1 shows MC of a CPA nanofiber at different biases and temperatures. The behavior
of MC in the CPA nanofiber is similar with that of the CPANI nanofiber in Fig. 2. The MC of
CPA nanofibers are negative in the temperature range of 1.5 K<T <20 K and magnetic field
up to H = 14 T. The magnetic field dependence is parabolic at low magnetic field limit. The
MC of the CPA nanofiber has electric field dependence as well as temperature dependence: at
fixed temperatures, the magnitude of MC decreases as the source-drain bias increases and

conversely, at a fixed bias, the magnitude of MC decrease as the temperature increases.
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Figure S1. MC of the CPA nanofiber at fixed voltages (Al /1) at (a) 1.5 K, (b) 10 K, and (c) 20 K. MC is
systematically weaker at higher bias voltages and temperatures.

2. Electric field dependence of magneto conductance
Figure S2 shows continuous plot of bias dependence of MC at H = 14 T in the CPA and
CPANI nanofibers. The MC (14 T) is calculated as [I (14 T) — 1 (0 T)}/1 (O T) from I-V
measurements at 14 T and O T. Below and near transport gap, the MC is very noisy due to the
small current level. The MC has clear and systematic electric field and temperature
dependence, where at higher electric field and temperatures the MC becomes weaker. At 1.5
K, The MC tends to saturate to a finite value at high electric fields. This behavior might show

that the hopping length saturates to the nearest-neighbor distance at high electric field limit.
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Figure S2. Electric field dependence of MC (Al /1) for (a) CPA and (b) CPANI nanofibers. In this

continuous electric field dependence, it is clear that the magnitude of MC decreases as a function

voltages. The MC is also weaker at higher temperatures.

of bias

3. Gate voltage dependence of transport in carbonized polymer nanofibers

We investigate back-gate voltage dependence of transport in carbonized polymer nanofibers

fabricated on the Si/SiO2 substrates. The thickness of SiO2 dielectric is 300 nm and the Si

back-gate is highly p-doped. The back-gate dependence of CPA nanofibers is not prominent as in

Fig. S3(c). Contrarily, there is small (~10 % at 50 V) but apparent gate dependence in CPANI

nanofibers (Fig. S3(f)).
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Figure S3. Back-gate dependence of transport at room temperature in CPA and CPANI nanofibers. (a,b,c)
AFM image (a), I-V (b), and gate dependence of resistance (c) of a representative CPA nanofiber at room

temperature. The scale bar in the AFM image is 5 um. The two-probe and four-probe resistances are ~ 43 MQ

and the difference between the two (contact resistance) is negligible. The source-drain voltage during gate
sweep was 100 mV. There is no clear gate dependence in CPA nanofibers. (d,e,f) SEM image (d), I-V (e), and
gate dependence of resistance (f) of a representative CPANI nanofiber at room temperature. The scale bar of the

SEM image is 200 nm. The two-probe and four-probe resistances are ~ 12 MQ and the difference between the

two (contact resistance) is negligible. The source-drain voltage during gate sweep was 50 mV. There is small
gate dependence in CPANI nanofibers; the resistance increases in positive gate bias.

4. Comparison in diameter and conductivity between carbonized and pristine
polymer nanofibers

We compare diameter and conductivity of 17 polyacetylene (PA), 33 CPA, 9 Polyaniline

(PANI), and 15 CPANI nanofibers in Fig. S4. The conductivity of PA nanofibers is higher

than that of CPA nanofibers and the conductivity of PANI nanofibers is similar with that of

CPANI nanofibers. The diameter of all nanofibers are generally smaller than 100 nm. The

decrease of diameter after carbonization is prominent in the comparison of diameter between

PANI and CPANI nanofibers.
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Figure S4. Statistics of 17 PA, 33 CPA, 9 PANI, 15 CPANI nanofibers. (a) As the diameter becomes smaller,
the conductivity increases. Diameter of most of samples are smaller than 100 nm. (b,c) The distribution of
diameter and conductivity of PA, CPA, PANI, and CPANI nanofibers

5. SEM and Raman spectra of the aligned polyacetylene film carbonized at 800 °C

Figure S5(a,b) shows SEM images of the aligned polyacetylene film* carbonized at 800 °C,
where the carbonized polyacetylene (CPA) nanofibers are mutually assembled to form the
bundles and the bundles are aligned parallel to the direction of the gravity flow. The film was
doped by iodine in a glass vessel and carbonized at 800 °C using an electric furnace for 1
hour under flowing nitrogen gas. The hydrogen contents of the polyacetylene films
carbonized at 800 °C are reported to be less than 1.0 wt %.23 The theoretical elemental
composition of polyacetylene is calculated for [CH]n: C, 92.26; and H, 7.74. It is confirmed
that the doped polyacetylene is almost completely carbonized at the heating temperature of
800 °C. Figure S6(a,b) shows Raman-scattering spectrum of the aligned polyacetylene film
carbonized at 800 °C. The Raman spectrum showed broad disorder (D) and graphite (G)
bands at 1346 cm™ and 1585 cm, respectively. A Raman intensity ratio of the G- and D-
bands (lc/Ip) was determined to be 1.03 from the Raman spectrum. This result indicates that

the carbonized polyacetylene film exists in an almost amorphous state.
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Figure S5. SEM images of the aligned polyacetylene film carbonized at 800 °C. The arrows indicate the

direction of the gravity flow.
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Figure S6. Raman spectrum of carbonized polyacetylene film in Fig.S5 (a) Raman-scattering spectrum of

the aligned polyacetylene film carbonized at 800 °C and (b) its magnified spectrum.
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