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Sprites are one of wonderful phenomena in the upper atmosphere, which is generated by 

intense lightning discharge and show large volumetric tree-like shapes. They are attractive targets 
from both plasma physics related with atomic processes and stratospheric ozone chemistry. In this 
talk, we present our recent theoretical work on sprite chemistry and its effect on ozone, odd 
nitrogen (NOx), and odd hydrogen (HOx) species in local region. We also discuss comparison 
with previous studies and suggestion for satellite observations and experimental studies.  

We calculated these density variations using a 1d ion-neutral chemical model of the middle 
atmosphere, including the effect of the modelled sprite streamer. We evaluate the production rates 
of chemically-radical particles using a Monte Carlo kinetics model for electrons. Results show that 
the densities of NO, O3, H, and OH increase suddenly through reactions triggered by produced N 
and O, and electrons. It is shown that NO and NO2 still remain for 1 hour by a certain order of 
increase with their source-sink balance around 60 km (see Fig. 1); for other species as e.g. O3, 
small increases still remain. From this affirmative result we emphasize that sprites would have a 
power to impact on local chemistry at nighttime.  

 

 
 
Fig. 1 Temporal density variation of nitric oxide just after a modelled single sprite streamer (dashed 

line with closed circles) and after 1 hour (solid), the dashed line with open circles being its 
initial values.  

 
Reference 
[1] Y. Hiraki, Y. Kasai and  H. Fukunishi, 2008 Atmos. Chem. Phys. Discuss., 8, 2311-2336.  
[2] Y. Itikawa, 2006 J. Phys. Chem. Ref. Data, 35,  doi:10.1063/1.1937426.  

Topic number: 8 


