










modynamic wateractivitybased ice nucleation theory. In this theory

homogeneous ice nucleation in aqueous solutions is dependent on tem-

perature and the water activity of the solution, but is independent of the

nature of the dissolved solutes.

Atmospherie lce Nucleation

One of the major advantages of our new theory is, that it can be used to

predict the conditions for ice nucleation in liquid atmospheric aerosol

droplets without prior knowledge of the composition of the aerosols. We

have compared the predictions of our theory with field measurements

of ice clouds in the atmosphere. These include cirrus ice clouds at alti-

tudes of B and 12 km, as well as polar stratospheric clouds at an alti-

tude of about 22km. To our surprise these measurements do agree very

well with the predictions by our theory (that is based on our laboratory

experiments). We can conclude from this agreement that, first, our

theory is indeed applicable to the atmospheric situation, and' secondly,

that atmospheric ice clouds in the upper troposphere and lower strato-

sphere do indeed quite often form via a homogeneous ice nucleation

process.

Summary and Conclusions

In summary, we have performed laboratory experiments on ice nucle-

ation in micrometersized water and aqueous solution droplets. The

results of these experiments have been used to develop a thermody-

namic theory for homogeneous ice nucleation in water and aqueous

solution droplets. We have employed this theory to predict the forma-

tion of atmospheric ice clouds. The good agreement between predic-

tions and cloud observations shows that our theory is applicable to

atmospheric ice cloud formation processes that occur on the km scale.

Basically what we have done is to produce little ice clouds in the lab-

oratory, i.e., we have simulated the atmospheric ice nucleation process

in laboratory experiments. Once we understood the fundamental under-

lying mechanisms and the conditions at which ice nucleation com-

mences, we have used this knowledge to predict the conditions at

which ice nucleation is expected to occur in the actual atmosphere. In

the meantime, our theory has been employed by other groups in larger
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