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Summary of scientific research

The research of Paul J. Crutzen has been mainly concerned with the photochemistry of the atmosphere, in
particular the role of ozone both in the stratosphere and troposphere. In 1970 Crutzen hypothesized that ozone
production by the action of solar ultraviolet radiation on molecular oxygen (O2) could be mainly balanced
by ozone destruction processes, involving NO and NO2 as catalysts. These catalysts in turn result from the
oxidation of N20, a product of the microbiological nitrogen conversion in soils and waters. In 1971, together
with Prof. Harold Johnston of the University of California, Berkeley, he pointed out that NO emissions from
large fleets of supersonic aircraft could cause substantial ozone losses in the stratosphere. In the years
1972-74 Crutzen proposed that NO and NO2 could catalyze ozone production in the background troposphere
by reactions occurring in the CO and CH4oxidation chains. Additional photochemical reactions leading to ozone
loss were likewise identified. These gross ozone production and destruction terms are each substantially larger
than the downward flux of ozone from the stratosphere, which until then had been considered the main source
of tropospheric ozone. In 1979-1980 Crutzen and co-workers drew attention to the great importance of the
tropics in atmospheric chemistry. In particular, some measurement campaigns in Brazil clearly showed that
biomass burning in the tropics was a major source of air pollutants, on a par with or in some cases larger than
industrial pollution in the developed world. In 1982 Crutzen, together with Prof. John Birks of the University of
Colorado, drew attention to the risk of strong cooling occurring at the earth surface as a consequence of huge
loadings of the atmosphere with black aerosol particles resulting from the many fires which would break out as
a consequence of a nuclear war (‘nuclear winter'). This study and additional studies by R. Turco, B. Toon, T.
Ackerman, J. Pollack and C. Sagan and by the Scientific Committee on Problems of the Environment (SCOPE)
showed that more people could die from the indirect consequences of a nuclear war than from the direct impacts
of the nuclear explosions. In 1986, together with Dr. F. Arnold of the Max-Planck-Institute of Nuclear Physics
in Heidelberg, Crutzen showed that nitric acid and water vapour could co-condense in the stratosphere, an
important contributing process in a chain of events leading to rapid ozone depletion at high latitudes during late



winter and spring (the so-called Antarctic 'ozone hole"). His most recent research is concerned with the role of
clouds in atmospheric chemistry as well as photochemical reactions taking place in the marine boundary layer,
involving catalysis by halogen radicals, derived from seasalt and photolysis of reactive organohalogen gases
produced by marine organisms. In addition, his current research mainly deals with the chemical and climatic
effects of the heavy air pollution which is found over Asia and other regions in the developing world: the so-
called ABC (Atmospheric Brown Clouds) phenomenon.
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