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Identification of TLEs G . myos

Methodology to identify TLEs from the transient optical events detected by JEM-GLIMS.
ELF Network

Photometer (PH) data ‘ CMOS camera (LSI) data ‘ ELF waveform data

« Temporal change of the emission + Spatial distribution of the emission « Discharge type: CG or IC/CC

« Absolute intensity [W/m?] » Image subtraction between wide- « Time, location, polarization of
+ Intensity ratio between PH channels band camera data and narrow-band  the parent CG

camera - Charge moment change (CMC)
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‘ Synthetic data comparison is essential for the
judgement of TLEs occurrence !!
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Sprite Event / outiine of the Event G . myos

2013/09/28 19:50:40.30580 UT @ Central Africa
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Sprite Event / Image Subtraction @
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Sprite Event / Image Subtraction

Frame 2 LSI-1 Image
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Subtracted Image

trigg.

Existence of the
fine structures!!

Frame 3
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High possibility of the
sprite occurrence
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Sprite Event / intensity Ratio, Occurrence Probab i'
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Sprite Event / Absolute Intensity of PH Data

Peak intensities of PH light curve data Peak Intenéities
PH1 i - '
150-280nm:
(150-280nm) ! 1\ ;
£ ¥ | 2.02x10°7 wim|
§3H72 ! | 337m:
(337nm) '] N ‘ : 2.52x10% wim?
PH3 ; o 762nm:
(7620m) | | , 1.46x10% wim?
'Z(')‘!fgoo i A - | 600-900nm:
(Goo-e00nm) | e i 1.01x1072 wim2)
PH5 ; L sihiiioe W) : | 316nm:
(316nm) ] % 3.29%10° wim?
PH6 1 . v oo 392nm:
(392nm) ; 2.88%x10% wim?

98 99 100 101 102 103 104 [ms]
FVAEFERE Y VRI DL, 2014/01/09 - 10, FERZHEAN

. ! KD L4XA WiIAS
Sprlte Event / Intensity Ratio @ SeRFOE
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80% at (337/Red)=11.7
[ Adachi et al., AE33A-0317, this meeting ]
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Sprite Event / Electrical Properties of Parent @
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Sprite Event / Electrical Properties of Parent SRRSO

Propagation Paths of the ELF Waves
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Charge Moment Change (CMC) Estimation | ,Current Moment Spectrum (ESR data)
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Elves Event / outline of the Ev
2013/09/08 16:57:33.70315 UT @ Southern Australia
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Elves Event / Interpretation ngg
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v’ Due to the rapid lateral expansion and thin optical depth of the elves emission, LSI
can not image elves (below the sensitivity).

v Due to the wide FOV and high sensitivity, PH can only detect elves signal.
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Conclusion " _FR T

v' JEM-GLIMS is continuing nadir observations of lightning & TLEs from ISS, and it succeeded in
detecting ~2,600 lighting events since Nov. 2012.

v" In order to identify TLEs, a synthetic comparison of the results derived from LSI data, PH
data and ground-based ELF data is essential.

v' Based on the detailed data analysis, sprite event occurred at 19:50:40UT on Sep. 28, 2013 is
confirmed. It was found that the fine structures of sprites are horizontally distributed
within a 20 km circled area over the peak emission area at the LSI-1 image.

v' Elves event occurred at 16:57:33UT on Sep. 8, 2013 is confirmed. In this event, LSI can not
capture any elves emission, while only PH can detect optical signals. This fact suggests
that LSI does not have enough sensitivity for elves detection due to the rapid lateral
expansion and thin optical depth of the elves emission.

Euture Plan

» Comparison between GLIMS optical data and GLIMS/VLF and VHF data to clarify the
horizontal distribution and occurrence condition of sprites,

» Identification of seasonal / LT dependences of TLE occurrences.

Recent mission status can be checked at the following web pages;
* GLIMS HP : http://www.ep.sci.hokudai.ac.jp/~jemglims/
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