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Since 5 July 2016, the Juno spacecraft has been in polar orbit around Jupiter. During Juno perijoves every 53 days,
synoptic observations of lightning at radio wavelengths are made by the radio and plasma wave instrument (Waves)
and by the Microwave Radiometer (MWR). Constraints from operational modes and geometrical considerations mean
that the two instruments rarely achieve truly simultaneous coverage. The reception of lightning-induced radio waves is
dependent on the topology of Jupiter's magnetic field lines for Jovian whistlers and on the orientation of the spacecraft
spin plane with respect to the planet's atmosphere for UHF sferics detected by the MWR. Here we investigate quasi-
simultaneous Waves and MWR data acquired around noon UTC on 6 April 2019. During this pass, Juno's on-board
imaging instruments were shutdown to accommodate an MWR cross-track scanning orientation, so we use Hubble
Space Telescope (HST) imaging for atmospheric context.

On 6 April 2019, the Juno Waves instrument captured an extraordinary series of radio pulses at frequencies below 150
kHz on timescales of submilliseconds. Quasi-simultaneous multi-instrument data show that the locations of their
magnetic footprints are very close to the locations of UHF sferics recorded by the Juno MWR instrument. HST images
show that the signature of active convection includes cloud-free clearings, in addition to the convective towers and deep
water clouds that were also recognized in previous spacecraft observations of lightning source regions. Furthermore,
the detections of 17 VLF/LF radio pulses suggest a minimum duration of lightning processes on the order of
submilliseconds. These observations provide new constraints on the physical properties of Jupiter lightning.
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