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Nanoglamology




nm

 Nm = nanometer = 10°m
— A wide variety of molecules
— A wide variety of materials
— A wide variety of phenomena

Al

-

1.2 nm

Nanoglaciology

Dome F drilling site
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Drilling




Trace Molecules In Ice Sheets
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Bubble to Hydrate transition in Ice Sheets
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Distribution of air bubbles and hydrates
Ohno et al., Geophys. Res. Lett., 31, L21401 (2004)




Ngl'r 02 ratio
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Gas fractionation
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Ikeda, T et. al., Geophys. Res. Lett. 26, 91-94 (1999)



Why fractionation?

A A oo
J equilibrium

¢ e
A ‘ Kequilibrium

.If 'szvédual ;rantsfforn:.atlo_ns are ted If gasses dissolved inice are in
Isofated, no fractionation 15 expected. local equilibrium with bubbles and

hydrates, mass fluxes from
bubbles to hydrate causes
fractionation of gasses.



Microparticles found in Ice Cores

Intensity (arbitrary units)

Optical Microscope (scale in 10um)

(e), (f) and (g): Sulfate Salts of | wwk

(h): Mixture of Sulfate and Nitra . L . . X X L
(i) - Methan Sulphonate Salt 500 1000 1500

Wavenumber (cm-1)

Ohno, H. et al., Earth and Planetary Science Letters, 232, 171-178 (2005)




Nanoglaciology
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