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In situ measurements from the Lightweight Airborne Chromatograph Experiment (LACE) inside the 
northern vortex taken during the SOLVE and POLARIS campaigns show air with very low mixing ratios 
of SF6.  Elevated H2 mixing ratios indicate that this air had originated primarily in the mesosphere, where 
SF6 is believed to undergo photochemical destruction.  Near 32 km altitude, age of air estimates using SF6 
measured in the vortex are 5 years older than mean age of air estimates using CO2 (figure).  This age 
difference, combined with the mesospheric origin of this vortex air, indicates that large losses of SF6 had 
occurred.  Based on this observed loss of SF6 and a simple model of the vortex in each hemisphere, a SF6 
global lifetime of 600 years is estimated.  This mesospheric loss is shown to have a small to negligible 
effect on mean age of air estimates using SF6 in the midlatitude and tropical stratosphere.  This is due to 
the relatively small mass of vortex air containing depleted SF6 compared to the mass of the midlatitude 
and tropical stratosphere.   
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Shown are mean age estimates from CO2 and SF6 for vortex air during the SOLVE campaign (purple), and for 
vortex remnants from the POLARIS campaign (green.).  Except for a known six-month offset, differences between 
CO2 and SF6 mean age estimates are assumed to be due to mesospheric loss of SF6. 


