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The effect of trace gases such as ammonia and nitric acid on cloud condensation nu-
cleus (CCN) activation is studied systematically in terms of the mixing ratio, and
equlibrium states, using an air parcel model with 81 aerosol size bins. The partition of
trace gases and the growth rate of particle are assumed to be proportional to the satu-
ration ratio difference between the air parcel saturation ratio and the equilibrium sat-
uration ratio of the droplet estimated from the Kohler equation. The results show that
the present of ammonia and nitric acid enhances CCN/CN but this effect is strongly
dependent on the timing, when the trace gases patrticipate into the aerosol particle. The
cloud spectrum is also affected by the trace gas initial state and this spectrum varia-
tion will further change the cloud optical depth. We further analyze the impact of such
cloud spectrum variation on climate.



