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Tropospheric halogen activation, a conversion of inactive halide ions from the liquid phase into gas- phase halogen radicals and atoms, is mainly known from satellite observations of bromine explosions in Arctic regions and has been confirmed by field observations during Polar sunrise. Furthermore, Cl2 has been observed in marine air masses and more recently ClNO2 in continental air (Rocky Mountains and Kleiner Feldberg). 
[bookmark: _GoBack]Here we report on simulation experiments, performed at Bayreuth by F. Siekmann, N. Balzer, J. Buxmann, S. Bleicher and J. Wittmer in a cylindrical Teflon chamber (V=3600 L, surface/volume = 3.5 m-1). The experiments show that nitrogen oxides significantly accelerate the activation of bromine and chlorine in deliquescent salt and aerosol. These processes are already initiated during nighttime by homogeneous and heterogeneous reactions of ozone to release photolabile halogen species. Irradiation by a solar simulator forms the activated species BrO, ClO and OClO, observed by differential optical absorption spectroscopy in a multi-reflection cell (light path 360 m) which was installed by J. Buxmann and U. Platt, Univ. of Heidelberg. The photolabile non-radical precursors of these halogen species were detected by chemical ionization mass spectrometry in a campaign with T. Riedel and J. Thornton (Univ. of Washington). Elevated mixing ratios of ozone (~500 ppb)   and NO2 (150 ppb) led to 1.5 ppb BrO, 6 ppb ClO and 17 ppb OClO. The CAABA/MECCA model (R. Sander, MPI Mainz) was adapted to the conditions of the chamber according to the spectrum of the solar simulator, determined by a monochromator in comparison with a calibrated tungsten lamp. The total actinic flux was measured by Cl2 actinometry. This was achieved by the indirect measurement of atomic chlorine radicals via the degradation of hydrocarbons, observed by gas chromatography. In addition, the dark wall loss of ozone was determined to be 1.3x10-5 s-1 in blank experiments.  The model can reproduce the experiments with respect to the experimental observations reasonably well. Calculations with increased ozone/NO2 mixing ratios, as they occur in urban areas, show that chlorine activation in the ppb range is possible. Even the smallest concentrations of bromide in the liquid phase have an accelerating effect on the activation of chloride. Experiments on road deicing salts with low bromide content showed increased levels of OClO at moderate NOX mixing ratios.

