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In Jupiter’s inner magnetosphere, narrowband kilometric radiation (nKOM) appears around “100 kHz which is thought to
originate in the Io plasma torus. nKOM was first detected by Voyager 1 (Kaiser & Desch, 1980) in 1979, however observing
areas of past planetary explorers (such as Voyager and Galileo) were limited near the Jovian magnetic equator, preventing a
comprehensive view of its occurrence properties. With Juno’s polar orbit since 2016, its Waves instrument has enabled ob-
servations across the full magnetic-latitude range, revealing a distinctive nKOM source distribution: occurrence rates are low
near the magnetic equator and peak at mid-latitudes (Louis et al., 2021). This distribution is closely linked to generation and
beaming/propagation characteristics. Using this source distribution, Boudouma et al. (2024) built a 3-D model suggesting that
nKOM is radiated by waves excited near the local plasma frequency and beamed anti-parallel to ambient density gradients.
They also proposed existence of two nKOM types depending on observation latitudes; i.e., low-frequency ordinary-mode (O)
at high latitudes and high-frequency extraordinary-mode (X) at low latitudes. These pictures are statistically obtained by an
accumulation of about 20 Jupiter orbits in 2016 — 2019, however its long-term stability and temporal variability of nKOM
occurrence remains insufficiently constrained.

The aim of this study is to determine nKOM occurrence tendencies and intensity variability over longer Juno orbital pe-
riods (6 July 2016 — 27 April 2023; ~50 perijoves) and thereby explore temporal variability of the inner magnetospheric
environment. We use absolute-flux dynamic spectra from Juno/Waves calibrated by the Paris Observatory team (see Louis
et al., 2021). To process seven years of observation data efficiently, we first generated daily dynamic spectra and picked
up nKOM visually, then applied an automated intensity thresholding routine for observed phenomena to extract significant
nKOM events. For each event we recorded start/end times and radiated intensity and compiled them, together with the space-
craft’s magnetic latitude, into a catalog comprising thousands of nKOM events. In the visual step, narrowband emission
within “60 - 160 kHz was the primary criterion, while the “10-hour (comparable to the Jovian rotation period) recurrence
served only as an auxiliary indicator; events without clear periodicity were still classified as nKOM when their spectral char-
acteristics matched.

As an initial check, intensity maps on the magnetic latitude — frequency plane reproduce the key occurrence features re-
ported by Louis et al. (2021) — a near-equatorial depletion and a mid-latitude peak — supporting the validity of our nKOM
detection approach.

Using the produced database, we are now investigating nKOM occurrence characteristics on the Juno orbital period ("53
days) and/or annual timescales. Variations in Io’s volcanic activity modulate plasma supply, and plasma injection events and
solar wind pressure variations also affect environment of the Jovian inner magnetosphere. nKOM occurrence would respond
to these magnetospheric phenomena. The long-term nKOM event catalog assembled in this study will allow us to examine
these influences quantitatively.

In the presentation, we will describe the construction of the long-term nKOM event catalog, derived variability in occur-
rence properties, and also discuss relations between nKOM occurrence variability and internal/external drivers of the Jovian
magnetosphere.
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