
answer to question 1(a)
Explain why the G band and G′ band appear in the Raman spectra of a perfect graphite

crystal (HOPG - highly oriented pyrolytic graphite) while the D band is observed only on
defective graphitic materials.

Due to momentum conservation. Since the light has large wavelengh (λ ∼ 5000 Å)
compared to the lattice unit cell dimensions (a ∼ few Å), the wavevector of light (k = 2π/λ)
is close to the center of the Brillouin zone (q ∼ 0). Only phonons with (q ∼ 0) can be involved
in a first order Raman scattering process that conserve momentum. Raman scattering by
phonons with q >> 0 can occur in a second-order process, where two phonons with q and
−q scatter the same electron, thus conserving momentum. This is the case for the G′ band.
The D band involves only one phonon with q >> 0, and elestic scattering by a defect brings
the electron to the original k vector, so that momentum is conserved.





answer to problem 1(c)
Four scattering processes must be considered:

resonance with first scattering second scattering

incident elastic inelastic
incident inelastic elastic
scattered elastic inelastic
scattered inelastic elastic

The phonons involved on the Raman process where inelastic scattering occurs before
the elastic scatteing [figs.(a) and (c)] are different from the phonons involved on the Ra-
man process where elastic scattering occurs before the inelastic scatteing [figs.(b) and (d)].
Therefore, two peaks are expected to appear in the D-band spectra.
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