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Summary

Aerosol formation due to ions in the atmosphere is not well understood, although it seems
to play an important role in cloud formation. The ions in the atmosphere can enhance
cloud formation and can increase nucleation as well asimpeding the evaporation from the
surfaces of the droplets. Recently there has been some experimental work to find the
relation between ions concentrations and cloud initiation. Experimental and field studies
show that the classical nucleation theory cannot explain the formation of the aerosols at
their early stages formation. Although some ideas have been given concerning this
problem, e.g. ion-induced nucleation (Arnold 1980; Raes et al. 1986; Turco et al. 1998)
and ternary nucleation (Kulmala et a. 2000). The experimental considerations of the role
of aerosol formation by ions are aso not wide spread, particularly those that can be
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applicable to the lower atmosphere. Along this line, we have studied this problem in the
warm cloud in the laboratory. By warm cloud we mean that the experiments were carried
out at room temperature.

In these experiments the role of ions in warm cloud formations is studied in a cloud
chamber of 20 litersin the laboratory. lons were produced by a strong electric field in the
chamber. The ion concentration is controlled by the time of ionization of air between two
electrodes. The cloud concentration was also measured by the attenuation of a laser beam
going through the cloud chamber. With cloud formation the opacity of the chamber was
changed, so that with the increase of cloud concentration due the scattering of laser light
by cloud droplets less light reached the detector, resulting in smaller laser signal. The
laboratory facility for this study includes a cloud chamber, a laser beam (red with 598
nm) with a detector, signal amplifier, pressure gauge (water column manometer),
temperature and humidity sensors of which their signals are digitized using a computer
with an Analogue to Digital convertor, with typical sampling time of 0.5 of second. Cloud
concentration is determined by fluctuations in the laser signal. Some 25 experiments were
carried out with different ions concentrations. The warm cloud in the chamber was
produced by an adiabatic the expansion of nearly saturated moist air. As soon as the
expansion starts the cloud forms, although it takes a few 10s of seconds to clear off. The
clearing times also seems to be dependent on the size of the cloud droplets, as they
precipitate differently due to gravity.

In this paper we report the results of experiments concerning ions with different
concentration in the cloud chamber. Preliminary results show that as the ion concentration
increases to some level the cloud formation is enhanced. But as the ion concentration
increases more than a certain (optimum) value the cloud formation is hampered and we
acquire less cloud with perceptible droplet sizes. We found that the over seeding process
occurs as aresult of increasing ion concentration more than the optimum value leading to
less perceptible cloud. This leads to an increase of cloud clearing time after an optimum
point.

Keywords. Warm cloud,
Supersaturation

lons, Modification, CCN, Heterogeneous nucleation,
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