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This poster is presented on behalf of the Laborator y/Theory Focus Group within the  SPARC initiative “The Role of Halogen Chemistry in Polar Ozone Depletion”.
The main part of the presented material results fro ~ m a workshop held in June 2008 in Cambridge.
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Pope et al. (2007) reported that the photolysis of ~ CIOOCI is much slower than previously thought. The n ew result is incompatible with atmospheric observati ons
and implies that known chemistry could no longer e xplain the formation of the ozone hole (Figure 2). Obv iously this has severe implications for our abilit y to predict future polar ozone depletion.

Previous studies on CIOOCI UV/Vis absorption cross sections

Existing discrepancies in the CIOOCI absorption cro ss section data at A >300 nm
107 (Figure 3) provided motivation for Pope et al. (200  7) to revisit this issue. 1 7] Figure 4  illustrates the sensitivity in the
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Two points are readily apparent from Figure 3:

1. The disagreement in the published cross-sections is large - a factor of ~4.5 at
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is in fair agreement with the observed peak absorpt  ion at 245 nm. Transitions above
300 nm are predicted to be present but weaker (Figur e 5).

New studies in progress

Figure5 Transitions energies and oscillator strength from various studies (dasésdriplet
state transitions).

Four new laboratory studies on CIOOCI UV/Vis absorpt  ion cross sections based on independent experimenta | approaches:
Forschungszentrum Jilich/University of Wuppertal NOAA Earth System Research Harvard University University of Cambridge Univ. of Alabama
Laboratory in Boulder, Colorado
< UV spectra of CIOOCI isolated in a neon matrix First experiment to determine CIOOCI cross « Generate and measure the « CICIO, thermodynamical-
over the wavelength range 220 — 430 nm <+ Preparation of CIO radicals and sections not using absorption UV spectrum of CIOOCI ly most stable isomer  of
<+ Advantages of matrix isolation: subsequently CIOOCI in the spectroscopy! and any Cl , impurity Cl,0,.
» no decomposition gas-phase by pulsed laser <+ Photodissociation of CIOOCI at 248 present in the same <« further analysis needed to
» amount and purity of CIOOCI simultane- photolysis of static C| ,0/Cl, gas nm, 308 nm, and 351 nm using excimer manner as detailed in Pope produce the potential
ously tracked by IR and UV spectroscopy mixtures at temperatures in the lasers etal. (2007) energy surfaces for Cl ,0,
» Cl, impurity in the CIOOCI sample removed range 200 — 235 K at 700 torr < Detection of Cl atoms produced with « In addition: simultaneous system -> insight into the
by low T high vacuum sublimation total pressure. atomic resonance fluorescence : measurement of the Cl , kinetic barriers to forma-
(confirmed by Raman spectroscopy ). < Investigation of CIOOCI » high signal to noise concentration in the same tion and dissociation
<« Disadvantages: absorption spectrum by  diode » lower concentration of CIOOCI due absorption cell using <« presence of low-lying
» correction for matrix scatter array absorption spectroscopy to high sensitivity  of resonance cavity enhanced excited states will be
» possible distortion of UV/Vis spectrum over the wavelength range 210 fluorescence detection absorption spectroscopy important in this regard,
compared to gas phase — 450 nm. » determines product of the CIOOCI of structured CI , but their calculation might
< Preliminary results (von Hobe etal., submitted): «+ The stoicheometry and mass absorption cross-section and the absorption features in the be tricky in this system
» efficacy of CIOOCI purification by cold balance of the reaction system quantum yield of Cl atom green region of the <+ new information about the
trapping by Pope et al. (2007) is confirmed will be used in the production spectrum (~530 nm) > will electronic transitions and
» weak CIOOCI absorption band centered at ~ determination of the absolute <« The study is also providing a direct allow unambiguous possible absorption
330 nm leads to significant absorption in the CIOOCI cross sections . measure of Cl ,, the primary subtraction of the Cl , peak features is becoming
long wavelength tail contaminant available.

Alternative reaction mechanisms and other issues

What reactions involving the CIO dimer are thermodyn amically and kinetically possible? - theoretical calculations!

What additional reactions with other species might be important? ClOOCI + X > > 2Cl+0, could compete with the photolytic destruction A first survey of molecules
Requirements : - k [X] comparable to  Jgo0 known to be present in the
- reaction products need to cause O 5 destruction stratosphere does not reveal

- reaction should have a diurnal variation

i 1
-> Test in laboratory experiments! any good candidates!

Possibility of an additional CIOOCI absorption atwa ___velengths greater than 450 nm __ (photo-dissociation limit ~ 1 pm)?

-> not thought to be likely, but theoretical calculati ons should provide a good indication if it is likel y.

Other reaction whose uncertainty leads to significan t uncertainty in the ozone loss calculation: ClO + BrO and its branching ratios  into the three reaction channels

-> Recent results support the current NASA-JPL recomme ndation, but do not reduce the uncertainties signif icantly.



