
URSI - RCRS 2022, IIT (Indore), India, 1 - 4 December, 2022 

 
 

Optical observation of Midnight Temperature Maximum (MTM) phenomenon: First 

results from Trivandrum, a low latitude Indian station    
 

 

Md. Mosarraf Hossain*, C. Vineeth, and Tarun Kumar Pant 

 Space Physics Laboratory, Vikram Sarabhai Space Centre, Trivandrum-695022, e-mail: 

mosarraf_hossain@vssc.gov.in; mosarraf_sw@yahoo.co.in 
 

 

We have optical observations of thermospheric neutral winds and temperatures determined with high resolution 

measurements of Doppler shifts and Doppler widths of the OI 630-nm nightglow emission from Trivandrum, a 

low latitude Indian station using a Doppler imaging Fabry-Perot interferometer (DFPI). From these measurements, 

we have estimated amplitudes of midnight temperature maximum (MTM), which is a low latitude thermospheric 

phenomenon crucial to studies of energetics and dynamics therein [1]. We have used a harmonic background 

removal model to estimate the MTM amplitudes with better accuracies [2]. In this study, we have used 11 months 

of DFPI data.  

 

We have found the MTM peak amplitudes between 60 – 400˚K throughout the seasons. Figure 1 (a) shows an 

example of large observed MTM. MTM amplitude is expressed in terms of temperature residuals, which is 

obtained by subtracting the model estimated background thermal variation from the DFPI temperature data. 

Comparison of the temperature and 630 nm airglow intensity variabilities during most of the nights confirms the 

known fact of simultaneous occurrence of MTM and the ‘Brightness wave’ feature with temporal shifts between 

0 - 1.5 hours. One noticeable aspect of MTM over Trivandrum is its breadth that has been found wide enough 

specifically during the autumnal equinox and winter solstice seasons with mostly ranging between 3 - 5 hours and 

even up to ~ 6 hours in a few nights. This observation is unlike the generally observed MTM breadth of ~ 2-3 

hours reported in the related literatures. 

 

A major finding on the temperature variability over Trivandrum specifically in the autumnal equinox and winter 

solstice seasons is the double-peaked MTM structure, which has been reported so far mainly from the mid 

latitudes, and confirmed by the Whole Atmosphere Model (WAM) as the mid latitude thermospheric feature. This 

double peaks are typically noticed respectively between 21:00-22:00 hrs. and 25:30-27 hrs. and corroborated well 

by the airglow intensity variations in almost all nights. We have also observed transition of this double-peaked 

structure into a well-defined temperature minimum at or near the midnight specifically during winter solstice 

season. Figure 1 (b) and (c) explain these observations. These are the first results on optical measurements of 

MTM from Trivandrum. The results of this investigation will be presented in detail. 
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Figure 1. (a) Large value of observed MTM, (b) DFPI temperature along with the harmonic model 

estimated thermal background, and (c) MTM correspoding to figure 1(b)  
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