R006-07
B4&i% . 11726 PM3 (16:40-18:25)
16:40~16:55:00

NAN=ZRT FILAAS (HySCAD) IC& B N, 1PG DEERRE FFR2 RO
#EE SEE Y, SR B D, IR Hi 2
(iR, C SR

Observation of rotational temperature meridian distribution of N, 1PG using hy-
perspectral camera (HySCAI)
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A hyperspectral camera for auroral imaging (HySCAI) has been installed at the KEOPS (Kiruna Esrange Optical Platform
Site) of the Swedish Space Corporation (SSC) in Kiruna, Sweden, and observations have been underway since 2023. HySCAI
features two gratings: one with 500 grooves per millimeter (mm) covering a broad spectral range of 400 — 800 nm with a
spectral resolution of 2.1 nm (full width at half maximum, FWHM), and another with 1,500 grooves per mm capable of
covering a narrow spectral range of 123 nm with a high spectral resolution of 0.73 nm.

We focused on the auroral breakup that began around 17:30 UT on January 1, 2025. This breakup was associated with a
large substorm with minimum SML index exceeding -2000 nT, and is characterized by intense red color. During this breakup,
HySCAI measured the red region (620 — 720 nm), including the OI (1D) 630.0 nm line, which is the cause of the red aurora,
and the vibrational-rotational levels of the Ny 1PG molecule at the following bands: (8,5) 646.7 nm, (7,4) 654.5 nm, (6,3)
662.6 nm, (5,2) 670.1 nm, (4,1) 679.0 nm, (3,0) 687.6 nm, and the Meinel system (3,0) 685 - 690 nm, (4,1) 705 - 710 nm.
HySCAI can distinguish them individually. In the red region, prior to the breakup of the red aurora (approximately 6 minutes
before), an increase in Ny 1PG was observed. During the breakup of the red aurora, the OI (1D) 630.0 nm line was much
brighter than Ny 1PG. This aurora breakup with intense red color lasted approximately 50 minutes. The ratio of each band of
the molecular vibrational-rotational levels of Ny 1PG was not constant during this period, and a clear temporal variation was
observed.  From the spectral shapes of each band of the molecular vibrational-rotational levels of No 1PG during the red
aurora breakup, the meridional distribution of nitrogen’s rotational temperature was obtained.

The figure shows (a) the nitrogen spectrum observed at zenith angles of -56° (south) and 41° (north), (b) the nitrogen
spectrum calculated using rotational temperature and vibration temperature as parameters, and (c) the meridional distribu-
tion of rotational temperature. ~ The shape of the spectrum changes with rotational temperature, becoming upward-sloping
at low rotational temperatures but flattening or downward-sloping as rotational temperature increases. By comparing with
model calculations, rotational temperatures can be estimated at each point. As a result, significant differences in rotational
temperature were observed, with a minimum of 340 K on the south side and a maximum of 570 K on the north side.
Subsequently, this temperature difference decreased over time, and during the latter half of the breakup, the distribution of
rotational temperatures became nearly flat.
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