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Figure S1. An example of the optical identification of GNRs on a fused silica substrate with the
correlated Raman spectroscopy.
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Figure S1. Microscopy imaging with the polarization spectroscopy technique and the Raman
spectroscopy for 7-AGNRs. Two optical images are taken with § at ~ 2° and at ~ -2°. The
dashed lines are boundary contours separating the bare substrate on the left and GNRs on the
right. GNRs appear brighter (darker) with § at ~ 2° (~ -2°). We can observe Raman feathers
of GNRs on the right of the dashed line, and that no Raman features of GNRs are detected
on the left, which further confirms the successful optical identification of GNRs.



Figure S2. More absorption spectra of 7-AGNRs with varying polarization conditions.

dR/R

3 T T T T T T T T
16 1.8 20 22 24 26 28 3.0
Energy / eV
Figure S2. More data on reflection contrast spectra (dR/R) for 7-AGNRs

as a function of deviation angle §. E'' transition arising from the first
bright exciton is indicated by dashed line.



Figure S3. Calculated GW bandstructure of 7-AGNR.
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Figure S3. Calculated GW bandstructure of 7-AGNR.
Solid arrows denote the first two dipole-allowed
transitions E'! and E*.



Figure S4. More absorption spectra of 9-AGNRs with varying polarization conditions.
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Figure S4. More data on reflection contrast spectra (dR/R) for 9-AGNRs
as a function of deviation angle §. E'' transition arising from the first
bright exciton is indicated by dashed line. The X peak is also indicated.



Figure S5. Calculated GW bandstructure of 9-AGNR.
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Figure S5. Calculated GW bandstructure of 9-AGNR. Solid
arrow denotes the first dipole-allowed transition E'".



Figure S6. Confirmation of E!! optical transition of 9-AGNRs extending to the near-IR spectral
range with an InGaAs detector.
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Figure S6. Reflection contrast spectra (dR/R) for 9-AGNRs with InGaAs
detector taken at a deviation angle § ~ -2°. Consistent absorption spectra with
fig. 4a in the main text are obtained around the E'! bright exciton (indicated by
dashed line). The solid red is the measurement on the same spots with 800 nm
long-pass filter to exclude possible artifact from grating effect.



