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A thermodynamically reversible path was suggested to exist linking the low density forms of amorphous ice
(LDA) and deeply supercooled liquid water (LDL), through the so-called no man’s land and finally onto nor-
mal liquid water.(1) Furthermore, at temperatures below its calorimetric glass transition temperature (Tg ~
136K), transport kinetics are exceedingly slow in amorphous solid water (ASW). Therefore, it might provide
a convenient model system to study elementary heterogeneous atmospheric and interstellar chemistry pro-
cesses that occur on the quasi-liquid layer (QLL) that forms at the air-ice interface in the atmosphere at T<Tm.
We will discuss how studying interfacial dynamics at cryogenic temperatures enables the decoupling of pro-
cesses occurring onto the surface of ASW from those that take place within the bulk by strongly inhibiting
the diffusive uptake kinetics. Using this strategy, we will show that ionic dissociation of simple acids [i.e.,
HF,(2) HCL,(3) HNO3(4)] remain facile down to temperatures as low as 20K at the surface of ASW. We will
also demonstrate that heterogeneous nitrates photolysis can be enhanced up to 3-fold at the ASW surface
hinting at a significant contribution from heterogeneous (photo)chemistry to the photochemical NOx fluxes
that emanate from the sunlit snowpack to polar boundary layer.5
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Significance statement

Modeling of ice surface Chemistry using advanced spectroscopic tools and ASW allows slow interfacial dy-
namic processes to be studied with surface science approaches.
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