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Characteristics of the Spatial and Time Development of TLEs Derived from Airborne
High-Speed Camera Observations
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In order to study spatial and time development of lightning-associated Transient Luminous Events (TLES) in the stratosphere
mesosphere and lower thermosphere with high time resolution, we have carry optical observations using a high-speed Imag
Intensified (I) CCD camera and a high-vision CCD camera from an jet-aircraft on November 28 and December 3, 2010 in Japan
Using the high-speed camera, it is possible to capture images with 8,300 fps, which corresponds to the time resolution of 120 u
During these two observation flights, we have succeeded to detect 28 sprite events, and 3 elves events totally. It is found that tl
emission of the sprite head portion starts at about 73 km altitude and expands toward upper and lower altitudes and that it lasts
- 10 ms. Itis also found that the altitude of the upper edge of sprite head portion reaches 85 - 90 km at maximum and that it cal
be changed during the emission. On the other hand, the altitude of the lower edge of sprite head portion reaches 65 - 70 km, al
it remains constant once it reaches that altitude. It is also found that the sprite streamer tips developed from 66 - 77 km altitud
to 52 - 54 km altitude with a propagation speed of 0.Px@/s, which is about 3% of the light speed. It is also found that sprite
streamer tips appears only the initial phase of the sprite occurrence and that the time constant of the development is about 1.8 n
At the presentation, we will show more detailed results of image data analysis and of ELF/VLF electromagnetic data analysis.
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