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One of the most important catalytic cycles destroying ozone in the polar vortices in
late winter/early spring is the ClO dimer cycle:

ClO + ClO + M→ ClOOCl + M kf

ClOOCl + hν → 2 Cl + O2 J

2 (Cl + O3 → ClO + O2)

Net: 2 O3 → 3 O2

The rate at which this cycle destroys ozone is determined by the rates of dimer for-
mationkf and photolysisJ . The latter depends directly on the actinic flux and the
absorption cross sectionσClOOCl.

Of all parameters governing the ClO dimer cycle kinetics,σClOOCl holds the largest
uncertainty. It has been determined in a number of laboratory studies, which are com-
plicated by spectral impurities particularly in the most interesting spectral region be-
tween 350 and 450 nm. The photolysis rates based on the most commonly used cross
sections (Burkholder et al., 1990; Huder and De More, 1995) differ by a factor of about
2, with the current recommendation by JPL (Sander et al., 2003) falling about halfway
in between. Simultaneous observations of ClO and ClOOCl made by (Stimpfle et
al., 2004) were best reproduced by a model with the higherJ values based on the
(Burkholder et al., 1990) cross sections, while a new model study (Pope et al., 2005)
supports the lower value given by (Huder and De More, 1995).

Here we constrainJ using photochemical steady state calculations on simultaneous



observations of ClO and ClOOCl made during the EUPLEX campaign in the Arctic
winter 2002/03 and during a single flight into the Arctic vortex in March 2005. The
results are tested for consistency comparing model simulations to a number of ClO
observations. Finally, implications of the results on ozone loss are discussed.
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