Precipitating radiation belt electrons and enhancements of mesospheric hydroxyl
during 2004 - 2009
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MLS OH variations

Introduction

In the middle atmosphere energetic electrons precipitation (EEP)
IS an important mechanism which affects the neutral atmosphere
and results in the enhancement of HO, through chemistry
connected with ion pair production, water cluster ion formation
and neutralisation.
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and solar radiation. SPEs are indicated by orange circles. Bottom: OH concentration profiles for selected days in March 2005.

Using measurements from the Microwave Limb Sounder (MLS)
onboard the Aura satellite and Medium Energy Proton and Correlation anal SiS

Electron Detector (MEPED) onbboard POES satellite between

2004-2009, we study the effect of energetic electron precipitating

from radiation belts onto nighttime OH at geomagnetic latitudes
55-65°in the Nothern and Southern hemisphere
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e Correlations between OH and precipitating electrons is high for almost all
the months with days of very high ECR
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® At 75 km in the NH, for 22 months (34%) of the total of 65 analyzed,
the correlation is statistically significant (r > 0.35, p<0.05)
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Data & Method

Data:
Version 3.3 Level 2 nighttime OH, H,O, and T

¢ In the SH, for 20 months (31%) of the total of 65 analyzed, the correlation
Is equal or higher than 0.35

e In 10 cases in the NH and 5 in the SH r > 0.6 (p<0.01)
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® Correlations r > 0.35 observed down to 52 km
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Geomagnetic latitude: e Below 52 km, for most cases, r does not exceed 0.2

55-65° North and South

Fig 3. Correlation coefficients map between OH mixing ratio and electron count rates for 38-78 km.
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T S ®* For both H>O and T, at nighttime the sensitivity is modest compared to daytime, Fig 9. SIC model results - sensitivity of OH to H,O (top)

which indicates a better possibility of identifying EEP effects at night. and T (bottom) in March 2008.
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Conclusions

e EEP is a significant source of mesospheric HO, at latitudes connected to the outer radiation belt

e Between 70-78 km altitudes in 22 out of 65 months (34%) in the NH and in 20 out of 65 months (31%) in the SH, the correlation is statistically significant
and indicates a measurable EEP effect on OH

® At 75 km, 10/5 months in the NH/SH have correlation equal or higher than 0.6

e EEP-related OH changes are more difficult to detect in the SH, mainly due to higher OH background or stronger water vapor and temperature influence

negative ions
tral species

l ¢ No evident correlation between ECR and OH below 52 km, >3 MeV electrons do not have a detectable impact on OH in the stratosphere

’electmt" ?_ensiw I Tt e Correlation at lower geomagnetic latitudes bands, i.e., 35-45°and 45-55 are in general lower than than this for higher latitudes
concentration

¢ Considering that the time period 2004-2009 analysed here coincided with an extended minimum of solar activity, our results provide a lower-limit

estimation of the importance of EEP on HO«
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