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Variations of the neutral temperature inside an SSL during a night of high auroral
activity above Tromsoe
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We report observational results about an SSL (Sporadic Sodium Layer) that appeared on 22 January 2012 above Tromsc
Norway (69.6 N, 19.2 E). In particular, we focus on variations of the neutral temperature inside the SSL and a possible rela-
tionship between the location of the SSL and the background temperature structure. An SSL is sudden formation of a dense th
sodium layer superposed on a normal sodium layer. Structures of SSLs have been used as tracer of dynamical features in t
upper atmosphere. Characteristic of an SSL is suitable for investigating, in particular, fine structures such as small scale wave
and turbulences.

Sodium lidars have been utilized to investigate SSLs for a few decades. Our understandings of SSLs have been advance
Previous studies proposed several mechanisms for formation of an SSL such as auroral particle precipitations, a wind shear, a
a meteor shower. Several papers pointed out that SSLs tend to emerge with sporadic E layers. Although much study of SSI
have been made, the cause of an SSL is still an open question.

The atmospheric temperature is one of the important atmospheric parameters, because the chemical reaction and atmospht
stability depend on the background temperature and its gradient, respectively. Variations of the atmospheric temperature insic
an SSL have never been reported due to difficulties of observations. This is because the sodium density inside an SSL vari
rapidly with time and height. The sodium lidar at Tromsoe, Norway can provide temperature data with high time (2 min) and
altitude (500 m) resolutions that enable us to derive the neutral temperature inside an SSL for the first time.

On 22 January 2012, an SSL was observed by the sodium lidar at about 94 km 19 minutes after hard auroral precipitation:
From 2116 UT to 2142 UT, the sodium density inside the SSL was 2 to 6 times greater than the background sodium density. Th
neutral temperature inside the SSL changed about 100 K from about 150 K to 250 K over the time interval. After 2142 UT the
peak of the SSL went up to 96 km and the SSL became thinner than it was. The peak sodium density decreased, but it was st
a few times higher than the background sodium density from 2142 UT to 2400 UT. The thinner layer was located in a region a
local minimum of the neutral temperature. The EISCAT UHF radar data showed absence of sporadic E layer for the time interval
The backscatter echo power of the MF radar between 2120 and 2140 UT showed enhancements at the height region where 1
SSL was observed. This result indicates existence of enhanced turbulences inside the SSL. We report results about the neu
temperature inside the SSL and compare them with the background sodium layer. Furthermore, we discuss the location of tf
SSL in terms of an altitude variation of the neutral temperature.
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