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Electron Irradiation of Graphene Drums
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Graphene

* Hole Diameter: 4.6 pm

* Hole Depth: 500 nm

» Density of Air at S.T.P: 2.7 X 10 molecules/cm’

» Leakage rate of air in graphene drum: 2 X 10° Atoms/s

* 0.96 atm of air in graphene drum after placement in a vacuum
chamber for 1 hour
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Low Ip/Ig Ratio

Blue Regions are Adsorbed water on Graphene

Bunch, J. S., Verbridge, S. S., Alden, J. S., van der Zande, A. M., Parpia, J. M., Craighead,
H. G., & McEuen, P. L. (2008). Impermeable Atomic Membranes from Graphene Sheets.
Nano Letters, 8(8), 2458-2462.
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CVD Irradiated in UHV to
avoid carbonaceous
contamination from SEM
breakup of hydrocarbons

For use in XPS and TPD
analysis
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[G’iﬂi’a J[ Raman of CVD Graphene
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e We found that powdered forms of graphene such as Reduced Graphene Oxide do not show the same
Raman clear properties of exfoliated and CVD graphene when irradiated with electrons. We believe that this
is due to residual oxidation or edge defects.

e We therefore investigated carbon nanotubes that can be produced in large quantities, but do not have edge
defects.

e In carbon nanotubes, we observed the similar effects of irradiation in Raman spectra as observed in
exfoliated and CVD graphene.

e Detailed TPD studies of electron-irradiated Reduced Graphene Oxide and SWCNT are currently being carried
out.

e Thereis a talk tomorrow by my colleague Jian Park et al. about the TPD of Reduced Graphene Oxide.
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