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Noctilucent clouds (NLCs) are ice clouds that appear mainly in subpolar regions (between 50 and 60 degrees latitude)
during the summer in both hemispheres. NLCs typically appear at altitudes between 80 and 90 km. These clouds provide
valuable information on the mesopause region and are considered to be important indicators of this region. Imaging is a
most common method for observing NLCs, as even ordinary digital cameras can easily capture their wave detailed features.
Spectroscopic observation is also an effective method for studying NLCs because it provides information about the ice cloud’s
physical properties (e.g., particle size distribution and shape). Recent progress in developing sensitive, low-cost sensors allows
us to easily implement spectroscopic observations of NLCs, as well as imaging methods. We have developed a compact
spectrometer consisting of imaging lenses, a diffraction grating, a slit, and a CMOS sensor. Additionally, a color camera
is installed outside the spectrometer to control its field of view (f.o.v.). The spectrometer registered its first light between
August 15 and 22, 2024, in Kiruna, Sweden (67.86° N, 20.42° E). Fortunately, we successfully observed NLCs with the
spectrometer during the test observation on the night of August 19-20. However, it was difficult to separate a pure NLC signal
from the background sky signal (Masuda et al., 2024). The radiance of the background sky signal varies dynamically in both
time and space during twilight. Thus, in general it was difficult to estimate the background signals from "NLC + sky” spectra.
To overcome this problem, we narrowed the spectrometer’s field of view from 67 degrees to 20 degrees. This improved the
spectrometer’s spatial resolution and made it possible to resolve fine NLC structures, such as ripples. The ripple structure is
a wavy pattern in the clouds, which makes it possible to estimate the background signal in neighboring gap areas within the
same image. The improved spectrometer has been operational since August 6, 2025, and has already succeeded in detecting
ripple structures on the night of August 20-21, 2025. This presentation will report early results of the initial analysis of the
NLC spectrum data. In particular, we will discuss the history of particle size during the event using the color ratio of the NLC
spectrum taken under various scattering angles.
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