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JEM-GLIMS Nadir Observation of Lightning and TLEs: Sprite and Elves Events
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The main goal of the JEM-GLIMS mission is to carry out continuous nadir observations of lightning discharges and lightning-
associated Transient Luminous Events (TLEs) from International Space Station (ISS) and to identify the horizontal structures o
lightning discharges and TLEs. For this purpose, JEM-GLIMS equips two kinds of optical instruments (LSI: CMOS camera, and
PH: spectrophotometers) and two kinds of electromagnetic wave receivers (VLFR: VLF receiver, and VITF: VHF interferome-
ter). All these instruments were installed at the bottom plate of the bus system (MCE: Multi-mission Consolidated Equipment),
which is facing the Earth. Thus, JEM-GLIMS can carry out the nadir observations of lightning and TLEs. JEM-GLIMS was
successfully launched by HTV3 on July 21, 2012 and was installed at the exposed facility of the Japanese Experiment Modul
(JEM) on August 9, 2012. JEM-GLIMS finally started continuous nadir observations on November 20, 2012. In the period
from November 20, 2012 to June 30, 2013, totally 1597 transient optical events related lightning flash and/or TLE emissions ar
detected by JEM-GLIMS optical instruments. In 578 of these events, both LS| and PH detected clear transient optical signal
well above the noise level.

In order to derive sprite and elves events from the detected transient optical events, we checked PH data first and estimat
peak irradiance related to the transient optical flashes. Then, we compared these intensities with the atmospheric transmittan
calculated between 10 km altitude and 400 km ISS altitude. Finally, LS| image data are analyzed to clarify the morphological
properties of the optical emission. We analyzed a transient optical event detected at 00:56:29.198 UT on December 15, 201
The peak intensities of PH channels are estimated to be 174XMIm? (150-280 nm), 2.3x10* W/m? (316 nm), 5.9x10*

W/m? (337 nm), 4.0x164 W/m? (392 nm), 4.2x10* W/m? (762 nm), and 6.3x10* W/m? (600-900 nm), respectively. It is

found that all these intensities are significantly stronger than the lightning emission affected by the atmospheric transmittance
and this fact implies that the light sources exist not only at the lower altitude in the troposphere but also in the upper atmospher
(mesosphere). At the image data obtained by the narrow-band filter camera (LSI-2), a pancake structure with bright spots we
confirmed. Thus, we attributed the pancake structure and bright spots to a sprite halo and sprite streamers, respectively. V
further analyzed a transient optical event obtained at 09:18:33.469 UT on July 13, 2013. In this event very strong pulse signal
are detected only by PH1 (150-280 nm) and PH4 (600-900 nm). Since the field-of-view (FOV) of PH&isi88 is larger

than that of other PH channels (FOV=42,7a lightning discharge seems to be occurred within PH4 FOV but without FOV of

the other PH channels. Nevertheless, strong FUV emission detected by PH1 means the occurrence of elves.
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