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Kadokura, A., M. Ejiri and T. Oguti, Pre-midnight "eye" observed with the visible imager aboard
AKEBONO - Associated with a small isolated substorm?, Proc. Third International Conference on
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Kadokura, A., Akira S. Yukimatu, Masaki Ejiri, Takasi Oguti, Michael Pinnock, and Marc R. Hairston,
Detailed analysis of a substorm event on June 6-7, 1989: 1. Growth phase evolution of nightside auroral activities and
ionospheric convection toward expansion phase onset, J. Geophys. Res., 107, SMP 36-1 - 36-23, 2002.
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Detailed analysis of a substorm event on June 6-7, 1989: 2. Stepwise auroral bulge evolution during expansion phase,
J. Geophys. Res., 107, SMP 37-1 - 37-21, 2002.
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H. Akiyama, Polar Patrol Balloon
(PPB) Experiment of the 30th
Japanese Antarctic Research
Expedition (1989-1990),
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3 PPB (Polar Patrol Balloon) =EE% :
> #E—RPPBEER (32/3MH : 1990-1991. 34:w3H : 1992-1993) : BISELA. EFS:
E. A. Bering, I, ST, 2058, B FURIIL. =il /I\E. FB. SRR, BEE

127

PPB #1 123 PPB #4

1228

Table |.  An experimenial summary of the 15tPPB campaign,

fhght ballcon foad ballast total control
PPE  Bunching o pay o sampling

e date duration wvolume  weight weight waight alituoe rate observation tem
(days) (x10°m’) (kg) xg) (kg)  (km)

| Dec.251990 38 25 1140 152 375 28 " ae

f30sec
h R

2 Jan 051991 30 a2 1018 82 Wy cas o0 A veckrEded
f30sec aurora X-ray 7
K \ W

3 Sep.23 1991 8 5 1618 145 370.3 18 Jfbﬂo ozone. aerosol PPB #2
/eman

4  Dec. 26,1992 - 39.7 189.0 150 4878 28 Tt e
f30sec vector E, aurora X-ray

5 Dec.30,1902 43 307 1865 150 ams 28 S2ove fotalB, vecwr B
B0sec wveckr E, aurora X-ray

6 Jan 05,1993 27 505 950 150 4342 g9 2oyt cosmicray

30sec (X-ray, proton)

PPB #3

Kadokura A., Hisao Yamagishi, Natsuo Sato, Masaki
Ejiri, Haruto Hirosawa, Takamasa Yamagami, Shoji
Torii, Fumio Tohyama, Michio Nakagawa, Toshimi
Okada, and Edgar A. Bering,

Polar Patrol Balloon Experiment in Antarctica
during 2002-2003,
Adv. Polar Upper Atmos. Res., 16, 157-172, 2002. e

Fig. I. Trajeciories of the 6 balloons in the Ist-PPB campaign.
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® PPB (Polar Patrol Balloon) ZEE& : PPB#47 —49#%tfF

BERGEHSA (28]  RBANETFE BEHE : FliR)lIgA) (HRZ1Z7HA)

"\ PPB#4
QDec.28~,1_ 992 1800UT

Syo('ua
Launched ‘
Dec26', 1 992 1324UT
|

{'
/

Ebihara, Y., A. Kadokura, Y. Tonegawa, F.
Tohyama, N. Sato, Y. Hirasima, M. Namiki,
E. A. Bering II, J. R. Benbrook, and M. Ejiri,
A convection enhancement event observed
with the Polar Patrol Balloon #4,

Proc. NIPR Symp. Upper Atmos. Phys., 9,
12-24, 1996

PPB#4 Dec.28,1992 1700-2000UT
20 R T ¢ | Ol i _I" = | ! Rk 38k N T 1y Y mp—— R
is L | PEDERSEN
PPB(57) 5 :
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10
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uT 17 18 19 20
PPB MLT 15:04 16:00 16:55 17:48
Location ILAT 569 56.7 56.5 56.2
MLON 432 42.8 424 41.6
L 336 3.32 3.28 3.23
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A. Kadokura, T. Aso, N. Sato, |. Haeggstroem, A. van Eyken, A.
Brekke, D. A. Lorentzen, J. Moen, D. Rees, M. Syrjasuo, P. E.
Sandholt, K. Hayashi, R. W. Smith, T. Mukai, and C.W. Carlson,
Coordinated study on the electrodynamics around the most
poleward arc system of the double oval configuration in a substorm

with EISCAT, satellites and ground-based observations (1)
Preliminary results, SGEPSS, Tohoku Univ., Nov. 9-12, 1999.
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@ ZE_/XPPB (Polar Patrol Balloon) &% :

HOEKYDIE : 34% : 44XE (2003F1H) . FEHYIE : 14 : 45 XE (2004F1H)
W= ERRE. TR BER. =L P EHREEE. =18 KX BE. WL, K, ik, FiE. S,
E. A. Bering, I, Robert H. Holzworth

@ FatsEE ARy ND—=D808] ¢ (2003.1~)
L. 1748, . /NI BH. FEL K. Michael Rose, Jean Rasson, Henri Robert, Ashwini Sinha,
Gopi Seemala, Michael Kosch

Q) FH44REXEHZEEP9EAE] ¢ (2002.11-2004.3)
{iBE, I, PEF (R—AK0) ; B oK, ik, ik

@ VAR R~BIEMHS SR 0 (2004.9~)
EREE. LUF. /N\EF. [, HOE. B9, /£FER4E. . o5, M), BiE. 13811 EHa0A. /7. AE.
IR, BB, /N4, /FH. Thorstein Saemundsson, Gunnlaugur Bjornsson, Snorri Johannesson,
Athalgeir Egilsson, Mardina Abdullah, Wayan Suparta

® BEFNEIEA .
> ETHUSIBUA : A-OFFER. MRISBLA. AL : (2010~)

LLE. HOE, 17/, . VI, B, R, i eblifrotssA (KL R, IR, faftsa. )
> RIESEUH : (2003~) )11, &, {EREiE
> FEREVE . (2016~) =&, h0EE. 5
® At :
> FRLERD . RERHAAXT IS © (2006~) Dehong Huang. Zejun Hu. Huigen Yang
> MEilRm. YON—REMEDH : (2011~) BER. i /NI, 6]

> ROISHEIEEIESAT T A—THEELIFM YT JO0S1I0 © (2005~2009) FR4E. A, &, Sl
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1HI(C3#4hE %;.,b'ﬂzﬂ? 15 BRI DIFZE M Z BN OERE] : JNIL—>D5 X5 —

PPB trajectory

270

180

Kadokura A., Hisao Yamagishi, Natsuo Sato, Masaki Ejiri, Haruto
Hirosawa, Takamasa Yamagami, Shoji Torii, Fumio Tohyama, Michio
Nakagawa, Toshimi Okada, and Edgar A. Bering,

Polar Patrol Balloon Experiment in Antarctica during 2002-2003,
Adv. Polar Upper Atmos. Res., 16, 157-172, 2002.
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, 50.000 m?
[ \ '\ diameter: 50 m
l. '. I| | weight: 178 kg
) = ./ N2 ot p antennae

for EMW

Vo
cutter i :
i'—“U comunand receiver

P =

Y

' parachute

S0 EMW istrument
ﬁ reel-down 100m

wireless F
LAN |
151MHz % L]

23 kg

rotation motor
2 ipm

[ridium phone 1,62GHz
GPS receiver
GPS/ARGOS 401MHz
EFD, MGF

AXL TEC
solar battery

auto-ballast
down-link telemeter

1.68GHz
command receiver
72.3MHz

Total weight : 588 kg

payload: 153 kg
Ballast: 204 kg

: BB LAPE (2002.11~)

F18)

EFD | Electric Field Detector
MGF | Magnetic Field

AXI | Auroral X-ray Imager
EMW | Electro—Magnetic Wave
TEC | Total Electron Content
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© =BTIRPPB3EER : HuBKYIIEFERA| (34 : 2003F1H)

PPB#9 : 07:34 UT on Jan. 6, 2003
HYRA—EBFHE. LREPITET LK

PPB #8 : 06:48 UT on Jan. 13, 2003: pkIh
PPB #10 : 14:28 UT on Jan. 13, 2003: fkIh
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@ FE_/RPPBZxEER : HiBk#¥pIB=FEH] (24% : 2003F14)
A—OFXEEAA—v

00/ /280 N88 T (@)

S1-1-
0000
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200N /02 B0k UT
2000/01 /25 02700 U7
= a0 PPE #DB Altitude Fig. 12. The variation per 20 x for each bright eurora, (@) The variation ohserved at 0911:54 and
3_%— ki OIS 14 UT on PPB- 10 and (b)) a Q92000 aud 0927:06 UT om PPB-X
@ 20
R Nakamura,T., Y.Ebihara, M.Ejiri, A.Kadokura, N.Matsumoto,
S e don 20 Wp 20 Feb d Feb & Y.Matsuzaka, K.Mukai, H.Murakami, M.Nakagawa,
_ PPB #10 Altitude M.Namiki, N.Oshima, Y.Saito, N.Sato, H.Suzuki,
£ ;3 W.Takahashi, M.Uchida, T.Yamagami, H.Yamagishi,
3 29 M.Yamamoto, and M.Yamauchi,
£ 9 Observations of hard X-rays of auroral origin with PPB No.8
=< Jan 14 Jan 16 Jan 18 Jan 20 Jan 22 Jan 24 Jan 260 Jan 28 Jan 30
00:00  00:00 0000 0000 (00:00  00:00  00:00 0060 0000 and 10, Adv. Polar Upper Atmos. Res., 18, 10-22, 2004
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PPB Current density and Toga lightning counts

2 | I ' I 510.‘
Eﬁiﬁﬁﬁ;/ﬂu%i% BEHEREE
i J0-)VLY —Fy hOZEE)
[OGA lightning counts
5 PPB-EFD vertical current density >
§ 3
g 5
§

Days in January 2003

Robert H. Holzworth, Edgar A. Bering 1ll, Michael F. Kokorowski, Erin H. Lay, Brandon Reddell, Akira Kadokura, Hisao
Yamagishi, Natsuo Sato, Masaki Ejiri, Haruto Hirosawa, Takamasa Yamagami, Shoji Torii, Fumio Tohyama, Michio
Nakagawa, Toshimi Okada and Richard L. Dowden, Balloon observations of temporal variation in the global circuit
compared to global lightning activity, Advances in Space Research, Volume 36, Issue 11, Pages 2223-2228, 2005
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© SETIXPPBEEER : FEYMIEFEVA (144 : 2003512H)
—RFHEHEBEBTF#ROEH (PPB-BETS) PLEE# %A
BETS (Balloon-borne Electron Telescope

3 . B . .
100,000 with Scintillating fibers)
diameter: 63 m :
weight: 264 kg high energy |
|
cutter y S
0 commandreceiver scintillati
Multi-layer of
parachute lead & Scintillator
Indium phone
GPS recetver
GPSARGCS

cosmic-ray electron detector

(PPB-BETS)

solar battery
ato-ballast

ABERRKICLIEIRILEF—EFOEA
EE#Z L EEE BNEA FHEZ LM
e, e ZEFNBA, LT AER, B 44 4, R S5 B, i K
EE, TEHMENRFEEERARFARRS:
AXEBAEIRE, JAXA-RR-05-012, p. 57-83,
2006-01-31

down-link telemeter
command recetver

payload : 476 kg
total : 756 kg
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© =3BTIRPPBEER : FEEYIEFEDNA (14£ : 2004F14)
—RFHETFROA| (PPB-BETS) PLEB#"2A

Trajectory of the PPB in JARE-45

T. Tamura, S. Torii, K. Yoshida, H. Kitamura, T.
Yamagami, J. Chang, I. lijima, A. Kadokura, K.
Kasahara, Y. Katayose, T. Kobayashi, Y. Komori, Y.
Matsuzaka, K. Mizutani, H. Murakami, M. Namiki, J.
Nishimura, S. Ohta, Y. Saito, M. Shibata, N. Tateyama,
H. Yamagishi and T. Yuda,

Electron Spectrum in 10-1000 GeV from BETS &
PPB-BETS and Future Balloon Observation,

J. Phys. Soc. Jpn. 78 (2009) Suppl. A, pp. 57-62, 2009,
https://doi.org/10.1143/JPSJS.78SA.57
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@ AR R~BF RN S EH A-059 T2 N LDOAZE
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Tjornes, Iceland  Sep. 26, 2003 Syowa (44/R&1AI)

Natsuo Sato, Akira Kadokura, Yusuke Ebihara, Hiroki Deguchi, and Thorsteinn Saemundsson,
Tracing geomagnetic conjugate points using exceptionally similar synchronous auroras,
Geophys. Res. Lett., 32, L17109, doi:10.1029/2005GL023710, 2005
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Tjornes Sep. 30, 2011 Syowa

Motoba, T., K. Hosokawa, A. Kadokura, and N. Sato,
Magnetic conjugacy of northern and southern auroral beads,
Geophys. Res. Lett., 39, 8, doi:10.1029/2012GL051599, 2012
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