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W&/ E: Probe the low-energy electronic excitation near Dirac point in

graphene layers by ultra-low frequency modes below 50 cm™
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EIEE: We show that detection of Raman modes down to ~10 cm™ is possible using three
BragGrate notch filters (BNF) in combination with a single monochromator. We focus on the
low-energy shear (E2g) mode at ~42 cm™ in bulk graphite. Its energy of ~5 meV is much
lower than the notch and edge filter cuts of most Raman spectrometers, and its intensity is
much smaller than the G peak. We uncover the equivalent mode for FLGs and show that it
provides a direct measurement of the interlayer coupling. The line shape of the shear mode
can be well-fitted with a Breit-Wagner-Fano (BWF), which is found to arise as quantum
interference between the shear mode and a continuum of Raman-active electronic transitions.
This makes it a probe for the quasiparticles near the Dirac point by quantum interference.
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