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Ground-based observation of Venusian aurora using the T60 telescope at
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Aurora is key phenomena for understanding the interaction between the solar wind and planetary magneto-
sphere/ionosphere. Their characteristics have been extensively studied on Earth, Jupiter, and Saturn, which possess
intrinsic magnetic fields and atmospheres. Recently, thanks to the aggressive explorations by MAVEN and EMM, various
types of aurora have been discovered on Mars, a weakly magnetized planet without the intrinsic magnetic field. With its
complex induced magnetosphere, Mars exhibits unique auroral features, unseen on Earth, including global-scale diffuse
aurora and localized crustal-field-associated discrete aurora. In contrast, detections of aurora at Venus, which also has no
intrinsic magnetic field, have so far been limited to be found associated with coronal mass ejections (CMEs), with limited
observational coverage. Thus, the spatio-temporal variations of Venusian aurora remains poorly understood.

In this study, we aim to reveal the spatio-temporal variations and generation mechanisms of Venusian aurora through
continuous, wide-field observations. We conducted observations of Venus from February 10-19, 2025, using the 60 cm
telescope (T60) at Tohoku University Haleakala Observatory in Hawaii. This observation is unique in that it uses a fiber
array spectrograph to capture a wide-area image of the night side of Venus. A 20-minute observation was considered one
data set, and an average of four data sets were observed per day. During this period, 37 data sets were observed. At that time,
the apparent Venus’s disk was “30” X 307, and the field of view was "20” X 207, covering about half of the night side of
the disk. Focusing on the oxygen green line at 5577 A, we obtained spectra with a wavelength range of 5540-5590 A and
a resolution of 0.02 A. The relative velocity between Venus and Earth was “12 km/s during this period, corresponding to a
Doppler shift of "0.2 A, which was sufficient to separate Venusian emissions from terrestrial airglow. The observation of the
aurora was limited to the night side of the field of view. A field aperture was used to minimize contamination from reflected
light because the reflection of sunlight from the daytime side of Venus was the greatest source of noise. The observation was
conducted for approximately one hour between sunset and Venus’s setting.

As a result, emissions were detected in 74 out of 4,440 spatial grids, with maximum intensities “50 Rayleighs. Venus
aurora emissions were observed on every day of the campaign, suggesting that auroral activity occurs persistently and
not only during solar events such as the Coronal Mass Ejections (CMEs). The spatial distribution of emissions tended to
concentrate near the limb of Venus. To confirm these findings, we refine data selection criteria and noise evaluation.

This study demonstrates the feasibility of continuous monitoring of the 5577 A emission on the nightside of Venus.
Remote and automated control of the telescope has already been established, and since May 1, “60-day continuous dataset
has been accumulating. Statistical analysis of these data will allow us to determine the occurrence frequency, spatiotemporal
variability, and solar wind dependence of Venusian aurora, contributing to a better understanding of its mechanisms.
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