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Effects of Space Weather Environment and Energetic Electrons on Thaicom-5

Satellite Anomaly in 2011
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Abstract

An anomaly on Thaicom-5 satellite that occurred on 21 April 2011 is found to be associated with correlated
geomagnetic indices and plasma parameters in near-Earth space in a typical profile of 27-day recurrent
geomagnetic storms. The anomaly also relates to the enhanced energetic electron flux which is continuously
injected from the magnetotail into the geostationary-orbit during the passage of a recurrent high speed solar
wind stream (HSS) prior to the anomaly at least 20 days. Solar flares and coronal mass ejections are not
significant for the enhanced energetic electron flux. The results suggest that the internal charging of the
energetic electrons on Thaicom-5 and the eclipse during the equinox might be the main mechanisms for a
sudden electrostatic discharge on Thaicom-5 satellite.
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Figure 1 Plasma environments and geomagnetic storm indices during the anomaly of Thaicom-5. Dashed
line indicates time of the anomaly. From top to bottom: the solar wind speed (Vsw), solar wind density (N,),
total magnetic field (B), z-component of the magnetic field (Bz), disturbed storm-time (Dst) index, planetary-K

(Kp) index, and auroral electrojet (AE).



192 “ MRC#12

MIUTUATINNg “UMNANENBUNMENTANNARY ATIR 127
The 12" Mahasarakham University Research Conference

nsudsinzasaulsnanaazasangILzuaz
AEdNIRNLAaNLan
NINIUL TR BTG TN AN FUN DB
auq?muam""*ﬁﬁwwmjmﬁﬂiamﬁiaﬂa%ﬁa
faasengnwermalasuseenldiduasszneg
AoT2971 1 fowAennuAaUnd s2wineiud 68 —
05 a9l W.a. 2554 ugaIRd Figure 1 WasEI9N 2
Tuszninenisiiannuiadnd seninaiud o6 -
121 UEAIAI Figure 1 WuItnsudsduuasaanys
aanalurnsgestisinan danwasfindoaien
Lﬁaqmnﬁauq’?ﬂ:ﬂuml,%ga (GRREUSPREEEHE
VNI 450 km/s) WAZUSII DL UATATLIRYUIIN
(mwwmuﬂﬂﬂmammzamwmjmﬁﬂﬁmgga) 7
w”@Nﬂuiaﬂlué'ﬂHmzfmwgmnﬂi:mm 27 7% 1
U MOUAINTUINYUIINNWY I Bz U013

A A ]
W AW 8 M NIIRUNINTILRAIDINITRIANY

o o P & v A '
wmmumquunﬂ@]mﬂmmﬂm:mumimama
TR NIILNAANTZRINIFUIN BN LRANIaNAY
FUINLNLRENTZWINIANILATIZA AN1TaaaIV8d
> =1 A 1 dq‘ 1 v
A% Dst index FILITDINIIWUWNITFNILTIW AN
LRZNIIRINNIZUAIILAIN (ring current) LWAZNNT
a £ o A , AR P o
WANAUVBI0TI Kp U9THIn13sUnIunaenaale
FWNLNAAN AN

o Aa a a o o A
luunfanufadn@asinuing 111 289
9 a.@. 2011 aa@ﬂﬁadﬂ”umsw”@mmauauq?u:
mmﬁ’aﬁvl;igaﬁfn Uszuios 430 km/s weils
aaﬂﬂﬁaaﬁ'uu%nmé’umﬁ%mmm”mLLa:msamd

o A

& @ A o o {
VN EILAN YR EUDIATH Dst TINTINUIWA 110 lag

(% o o

Wauluaindnienalddisdaydwivaynia

o P a & v A v a
WM{l’]%iﬁ\‘l'ﬂ‘ﬂxgﬂwa@l“lluvlﬂwﬁﬂ‘wal,waL"Iﬂ%LLNﬂu

TasAosuaarinl Lﬁﬂﬂ’]ié’@ﬂszﬁﬂw’ﬁ'sﬁuﬁ 1116

Table 1 Comparison of correlation coefficients before and during the Thaicom-5 anomaly.

Interval Duration

Correlation coefficients

no. (DOY) AE, Kp AE, Dst AE, B, AE, V, Dst, V, Kp, Veu
1 71-98 0.77 -0.55 -0.55 0.39 -0.64 0.44
2 99-125 0.77 -0.64 -0.46 0.59 -0.73 0.66

ARANNWBSIZNINA IS
maﬁuw”ufs:ijﬁaLLﬂsawq’%U:LLaz@%ﬁ
WAL RAN AN AT 9NN UUAZIZRININIAAANN
AaUnAunlnaan-5 Laaiad Table 1 LAWIAIN @0
RATUABDTIZRINIAUYTANIG NOUURZRAY
m@;msrﬁmwﬁ@ﬂﬂa FaNlnaLAoIny wad
LLmIﬁuﬁfﬁaﬂdﬂuizmnmslﬁ@mmﬁ@ﬂﬂﬁ lay
o o ¢ ' o A [ A A
FRANNUEIEnI90TH AE 1Y Kp (189750 uaz
w9 Dst NU V,, JA1vadadun nediwazasi
X - & 4
AE uwﬁaﬂs:uaagmﬂmmmmiaﬂmumm
A o e o A 4, A=
WMelTadnNuaTh Kp NU9ThIn1IsunI%
' = A P I Ao a
suNunmannIowunitlasasvaslannniiia

nyzualWwusimaalan sauewdt Dst Usda
JLAUNTANRIVRIFUINLALAAA lanuazUTu 0
ni:u,maLLmuﬁvlmauagiauiaﬂﬁﬁfmgﬁu
aum‘l%lﬂ'lLLuuwwﬁLLﬂiﬁumoﬁumwm%mmq’%ﬁ:
V,, WBLEWINLALAAN LLWILAY Z

aTih AE NU Dst hazao¥h AE NU Bz
iU fanaunusdanuszaudunaaiftasanna’n
MRV HYeINTTUFD813IFEAASBINUNTAARS
20985 Dst (NMIRVTUVBINTEURITUAIN) UaS
Bz ialunisld (drfnay) soaagasnunis
Wandalninisuimanszninsawiaudinanlan
AURWINLNLARNITZNINIAUATIZA LA Bz Tuen



MIUTLATINT “UMAnEuum I NARY ANl 127
The 12" Mahasarakham University Research Conference

MRCH#12 ‘
===

193

ﬂmai’mﬁammﬂwé'amumnauq‘%ﬂ:l,‘*ﬁﬂf,jl,mnﬁ
lamAlss udrvi iawuuimanlangnauniunas
NNTUENEAUIY NUUITIAANITTaNGe I av a9
RUINLNLAAN IUGIUNAIAULEINRADLANATON
wa"‘aa’mgﬂﬁmﬁauﬁmwLﬁuLLmLajmﬁnIaﬂmTﬂgi
= & & o A o
wunilasossuluarunanisaessidaunuulas
LAZINTLA UWA LWEWINLNLAEN RIWATH AE NU
V,, Wae Kp NU Vg, danusunusnwluszaudil
4 « a ' P

thunadtiiesnnanuiinugiosdudiunilaves
swi W uw (€, = -vB,) fignindrguand
TaaNusuazuS MU lantlauSI o uaInse
mus"sml,a:auq%ﬂ:mmL§a§aﬂ:ﬂ:LLuﬂﬁImaLﬂm§

o v a ' & Aa
(magnetosphere) 1alan vil@iAawiguaiwanal

Aassaniathwnans® Aadldanndnawsil Dst fiaa

'
o <3

AadLanitas dauu"?‘nmé‘umﬁ’%mmgm‘wgnria
araglnaudunszusiadloailod (Heliosphere)
wae laswaaunidanunuiutiugiluuiiom
% ] o v [ A o a [
asnamrilranuaunisunnIzynusuunilasiiys

A, oa &
NATLNNVY

a a & [
ﬂamfamnma%waoomgo

91NToYAVBILNU GOES-13 @ Figure 2

! v €a & @ a X
%N']EJL‘W@J’J’] WanefaLanmauwaamuqommu

@ o

Bnoinpdanylusieiud 61-67 uaz 92-96 lutng

©

ﬁﬁauq’%ﬂ:mmﬁaqaw‘”@]mu‘[anlué'ﬂmmzﬁﬂwﬁ'l

=)

Uszanm 27 1% (FNgIozauiiIganIzeIngudl

A

é”nwm:ﬂé“ﬂﬂn'”u%dﬁﬂmﬂmﬂ%quﬂaIsuﬂnéju
o) Gelugaeiisdudaasiuanuaziia
Az I%aaNVBILIW% GOES-13 'J”@]@hwé'n%gqqmaq
auldnasaulduinnin 150 x 10° e/(cm?s sr) IATL

[ ] = 1% v A
NRIIBUINNIT 0.8 MeV TIRDAANDINVUILITH

A o

VBIRNFIVEANUTIFINWAKUE1Y% GOES-13 Uaz
i o a A oA ' '
WU Azl AE fAngedalitadsniuiuningeInga
N9LAE9 (WS Figure 1) 3NH LAWLNNTANE
PaINaNTaLaNaTan Iz N1 3 Nl uITUI19INN
2 % o A ' '
99-108 TemaAANBINUANFIBZANUTIFINGNLDY
FaIngy udINang laaadiasngaluini 109 uaz
A £ & o o A a A A o
wiuduiantasluiuniiannuiadnd anwue
Lﬁuﬁﬁaﬁdomswﬁﬂagmﬂwﬁamugﬂuauq%m
mwﬁazgqmsmé“am‘schuvlﬂmmu?nmé’umﬁ?m
' o oA o A o ¢
WYUIIN FINAIN N3l INndszIIvvaInand

o
a o« (3 '

aLanmiauiuﬂaaaaﬂquwﬁ’amuLLa:ﬁLWaﬁmoﬁ'u

v

&

=

>

@
NV)

§ 1 GOES-13
mo 80_

‘;’( -

X 404

=3 4

(TN 04

. 160 |
o | — E>0.8MeV :
«? 1204 — E>2.0MeV

£ East :
mo :
= |
bt I
= |
('8
60 70 80 90 100 110
DOY in 2011

Figure 2 The solar wind speed and energetic electron flux on day of year 60-120 as measured by GOES-

13. The horizontal dashed line indicates high speed stream regions where V' =450 km/s.
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Figure 3 Top panel: the solar wind speed (Vsw). Dashed line indicates high speed solar wind stream region.

Bottom panel: energetic electron flux measured by ACE spacecraft in day of year (DOY) 1-120. The vertical

line represents the time of the anomaly.
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Figure 4 Coronal mass ejection and solar flare events during before the anomaly on 21 April 2011.

Table 2 Total electron flux during 2-21 April 2011 as measured by GOES-13.

Instrument Energy (MeV) | Total electron flux during 2-21 April 2011 ( e/lcm? s sr)
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