CNETOERA
o DERH

=% E YRR =
(L




s+iE5
-FafB IR N ERIFTHB(AGO) I Z &> TEBlI SN I-ULF KB T — 2 24T

- BEYE
KE NIVIAEFICEREFELE R T—2 4T
{E 1B FE

-EFEH F41RE ARG IEERRIBIZS M (1999-2001)
EREICE > THREI SN BELFRENER RIS R T L DB
EWRE-RTSA+

PDER{t
-HBEIRIILT—FHEEHRZIYI 3 (EUSO) [ZEH S

-TARANISS w3 ~ANS
-SPRITE-SATEHFEADHR 5
-JEM-GLIMSSwLarDirs kI






ELFERBNERBIS AT L - ETEAELESHAIC AT LA

Search Coil Magnetometers S -2
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Data Recording System
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ELF Main Amplifier
(Gain/6-66 dB, Notch Fil./50,100,150 Hz)
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IR Image: 21 (UT)
ELF: 20-24 (UT)
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First Color Image of a Sprite

UT 0400:20(0) VW W 2
4 Jul 94

TLES (Transient Luminous Events)
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Generation Mechanism

Y, % QE heating, /
Ionosphere K % lomzatnon

l4‘ t J\X\ .\ /J
- < = ~\ -x\ =5 < h / /

Before +CG ~ 10 ms after +CG

QE Model

Ambient electrons are accelerated
by the QE field, and cause the
conventional air break down.

Can QE mode explain following
observational results?

(a)Low charge moments (several
hundreds of C-km) of the parent CG

(b) Displacement between the sprite
location and CG location (max. 50km)

(c) Time delay between the parent CG
and sprites (>100 ms)

(d) Different type of sprites (column,
carrot)

(e) Number of column



TGFs

TGF and Lightning

* TGF observation by RHESSI
> 700 TGF events

* Rate = 1 event/ 2 days
 Association with lightning?

Runaway electrons

Smith et al. [2005]
Runaway electron avalanche

» which discharge process?
» association with TLEs?

due to collisions
remsstrahlung

Runaway ¢

lonization

B,/
Cosmic ray shower
(incident primary particle)
i electrons
ev___'\\ -
“-’:*:‘:“ (b) Lightning discharge Simultaneous observation
e I | 0 TGFs and ightning
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International Space Station (I1SS)
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Data handling unit (SHU)
VLF electroni
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Planet-Cig& ¥ EER AR LAC

co-l: {EEEILEE | (B-REHxHAD)
=552 - 777 um

LIR
(FRFEFRIMERDAS)

A=10-12 um
.

UVi

(5 RN AS)
A =283 - 365 nm

IR1
(1umA A7)
A=0.90 - 1.01 um

R — IR2
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