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I. MG DAU

Béo tir 1a moét trong nhirng hién tuong vat ly
phirc tap nhat lién quan t6i tir truong Trai Pat, nd
dugc gay bdi su twong tac cla cic ludng gidé Mit
Troi manh xust hién khi x4y ra bung nd sic cdu
trén Mat Trai véi tir quyén Trai Dat. Bio tir ¢6 thé
gay nén nhimg nhiéu loan 16n cta dién truong, gid
trung hoa va chuyén dong trong nhiét quyén Trai
bit. Trong thoi gian bdo ti, ning luvong trong tir
quyén va moment déng luong dugc dua téi tdng
dién ly va nhiét quyén do dong hat gi6 Mat Trai di
vio viing cuc quang va chuyén dong d6i luu cia
plasma khong ché bdi truong dién trong tir quyén.
St gia ting clia cac ludng hat gié Mit Tréi di vao
ving cuc quang lam dét néng nhiét quyén, ion
hba cac phan t& khi trung hoa 1am gia ting do
din cla tdng dién ly. Do din dién gia tang t hop
voi trudng dien trong tir quyén tao nén su toa
nhiét Joule trong tdng dién ly va nhiét quyén, va
day 12 nguén niang luong quan trong trong thoi
gian bio tir,

Su d6t ndng nhigt quyén tao nén sy gia tang gié
théi vé phia xich dao va 1am cho cac phan tr khi
trung hoa ning bi ddy lén cao 1dm gia ting khoi
Irong phan t& trung binh. Vang c6 khéi luwong
phan t trung binh gia ting dugc van chuyén vé
phia xich dao nhd céc trudng gié trung hoa trong
thoi gian bdo. Nhiéu loan dién trudng trong thoi
gian bio tir anh hudng dang k€ t6i phan bd plasma
cta tdng dién ly, chling gay ra bdi sy tham nhap
clia trudng dién tir cd ngudn gdc tir quyén va cic
hiéu tng dynamo nhiéu loan dién ly. o vung vy do
thap, vector cudng do trudng tir gdn nhv nim ngang,
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tdng dién ly gdn nhu déng nhat, do dé trudng dién
theo phwrong v tuyén, tao bi dynamo gié trung hoa
trong thdi gian trudng tir yén tinh, c6 thé van chuyén
plasma theo phuong thang dimg do tac dung cta
luc E A B. Vao thoi gian ban ngdy, dich chuyén
thang dtng nay 1a hudng len trén, 1am cho plasma
bi nang 1én do cao 16n hon, sau d6 chang bi khuéch
tan doc theo cic dudng sirc cia trudng toi vang v§
do cao hon tao nén hai di thudng plasma & hai phia
cta xich dao, duoc goi 14 hai dinh di thuong dién ly
xich dao (EIA - Equatorial ionization anomaly) va
hiéu &ng van chuyén plasma tir xich dao tir vé& cac
vung v¥ do cao hon dugc miéu ta nhu 14 hiéu ing
"voi phun".

Trong thdi gian bio tir, c6 nhiéu y&u t§ cd thé
gy ra bdi sy thay déi cha di thuong dien ly xich
dao. Tir thing 4 nam 2005, trong khuon khé hop
tac gitta Vien Vat 1y Dia cdu (Vién Khoa hoc va
Cong nghe Viet Nam), Trudng Dai hoc Téng hop
Rennes 1 va Truong Vién thong Qudc gia Brest
(Phap) da dat 3 tram thu tin hiéu vé tinh GPS. He
thang 3 tram GPS & nudc ta cung vdi mot s6 tram
& Trung Quéc, Singapore va Indonesia hinh thanh
mot dai gan nhu doc theo kinh tuyén 105 °E, tao
diéu kien thuan lgi cho viéc nghién ctru bién ddi
cla ting dién ly ving di thudng dién ly xich dao &
khu vuc Dong Nam A. Bai bao gidi thiéu ket qua
diu tién clla viée st dung s6 liéu hé thong 8 tram
GPS nghién ciru sy bién ddi clia vung di thusng
dién ly xich dao khu vuc Pong Nam A trong thoi
gian bdo tr, gop phén tim hiéu co ché vat 1y dnh
hudng ciia bdo tir ti cau triic ting dien ly khu virc
xich dao.



1I. SO LIEU VA PHUONG PHAP PHAN TiCH

S6 liéu st dung trong nghién ciru nay thu dugc
tir 8 tram thu GPS ¢6 dinh & khu virc Dong Nam A,
duoc liet ke trong bdng 1. S6 lieu cia 5 tram Kunm,
Ntus, Bako, Bsai va Mlkn 14y tir trang web cta Trung
tam dich vu GPS quéc t& http://sopac.ucsd.edu/cgi-
bin/dbDataBySite.cgi.

Bdng 1. Vi tri céc tram thu GPS
Toa do dialy

dieg|tram Vy do (°E) Kinh do (°N)
Kunm (Trung Quéc)  25°01'44"  102°47 49"
Ha Noi (Viet Nam)  21°02'50"  105°47'59"
Hué (Viet Nam) 16°2733"  107°3533"
Hoc Mon (Viet Nam) ~ 10°50'54"  106°3335"
Ntus (Singapore) 1°20'45"  103°40'48"
B T -6°29'28"  106°50'56"
Mikn (Indonesia) 5°2109"  102°16'35"
B it ) 2390436 100°17°04"

Phuong phéap tinh néng do dién t tdng cong
tdng dién ly (TEC) di dugc gidi thiéu chi tiét trong
bai bao trudc day [11], dwa trén viéc st dung cic
gia khoang cach do duoc tir cac ve tinh GPS tdi vi
tri cac may thu & hai tdn s6 f1 = 1.575,42 MHz va
f2 = 1.227,6 MHz theo cong thirc {6] :

1 f2f2 i i i
TEC:m[ﬁZTJ(Pu‘Pu"‘ &) W

trong d6 Pi,>P3; 14 cac gia khodng cach tir vé tinh
i t&i may thu j twong ng véi cac tin so f1 va 2, k'
va k;1a cac d¢ lech do phén clng trén vé tinh i va
0 may thu j. Pon vi cia TEC dugc ky hiéu Ia
TECU va bang 10'® electron/m”.

TEC tinh theo cong thic (1) 1a TEC nghiéng,
dugc chuyén vé TEC thang ding theo cong thirc :

BLBPTB (TECU)

11T

TECV =TEC * cosz’ 2)

trong d6 z' 1a goc thién dinh tai diém cat tang dién
ly, duoc xac dinh bdi cong thic :

- . [ R, cosa
FANE arcsm(——] ?)
RP

+h;,,

trong d6 R, 1a ban kinh Trai Dat, h,,, 1a do cao cua
ting dién ly trong mo hinh 16p don va dugc lay
bing 400 km, o 1a goc nhin thay vé tinh & vi tri
may thu.

Po6 lech do phin cirng cla cac vé tinh (satellite
bias) dugc thong bio hing ngdy trong cic mé hinh
TEC toin cdu. D€ xic dinh do lech do phdn ciing
may thu k; (receiver bias), ching toi tinh do léch
binh phuong trung binh giira cac gia tri TEC thang
dimg trung binh tinh dugce theo (1) va (2) trong
khodng thoi gian 01h-05hLT (18h00-22h00 UT d6i
v6i viing kinh tuyén dang nghién clu) véi cac gia
tri TEC thing dirng tinh duoc tit mo hinh TEC toan
cdu & cing thoi diém va & cung vi tri. Xay dung
duong cong bi€u dién su phu thudc ctia do léch
binh phuong trung binh néu trén vao do léch do
phdn clrng may thu cta ting tram chon trude. Gia
tri do léch do phén citng may thu k; 1a gia tri 1am
cho do léch binh phuong trung binh da néu dat cuc
ti€u [9]. Vi du viéc tinh do léch k; cho cac tram Ha
Noi, Hu€ va Héc Mén ngdy 12-04-2006 duge minh
hoa trén hinh 1. Cac gia tri d6 léch may thu xac
dinh dugc tir hinh 1 bing -38,0 TECU, 31,1 TECU
va 6,93 TECU tuong Gng voi cac tram Ha Ngi,
Hué€ via Hoc Mon. Viéc xac dinh do léch may thu
nhu vay thudng rat hgp 1y véi 3 tram thu GPS cuia
nudc ta. D61 voi cac tram & ving dinh di thuong
xich dao nhu Kunm va Bako, gia tri TEC 16n, gia
tri do léch may thu duge xac dinh nhu trén thudng
phdi dua them mot hing s6 diéu chinh d€ 14y dugc
mirc cuc tiéu cla tién trinh ngdy dém cta TEC c6
gia tri duong hop ly.

1.2
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Hinh 1. Xac dinh d6 léch may thu cho cac tram Ha Noi, Hué va Hoc Mén ngay 12-04-2006
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Ciing c4n nh4n manh, TEC thu dugc tir s6 liéu GPS
bi anh hudng ctia nhiéu qua trinh vat 1y phirc tap
trong ting dién ly, nhat 1a hién twong nhiéu dudng
xudt hien khi goéc nhin thdy vé tinh nho, tin hiéu
truyén tir vé tinh t&i may thu c6 thé bi phan xa
nhiéu ldn trong ting dién ly truée khi t6i may thu,
khi d6 TEC tinh dugc theo cac cong thirc trén khong
con ding nita. Do vay dé tranh hién tugng nay,
chiing toi chi ding thong tin TEC thu dugc tir cac
vé tinh ¢6 goc nhin thdy 16n hon 20°. Ngoai ra
ciing phai loai trir nhitng nguén giy nhiéu cb tinh
dia phuong gay nén sy tdn man 16n clia TEC xung
quanh mot xu thé chung cua tién trinh ngay dém
ctia TEC tinh duge nhu & tram Ntus cia Singapore.
Tap hop gia tri TEC thu dugc cling phéi loc nhiing
ngudn nhiéu khac khong 13 nguyén nhan bing viec
ap dung cac b loc s6.

11 BIEN OI TEC TRONG BAO TU
NGAY 13-18/04/2006

Trén dudng cong bién thien cla thanh phdn ndm
ngang H clia trudng dia tir quan sat duge tai Phi
Thuy trong cic ngdy 12-19/04/2006 (hinh 2) cb thé
thdy, vao liic 11h52 UT ngay 13/04 H ting lén dot
ngot, sau do giao dong phirc tap t6i 03h10UT ngay
14/04 bit ddu gidm manh dén gia tri cuc tiéu vao lic
10h15UT cung ngdy ; sau thdi diém ndy, truong tir

Phe d&1 phg chinh

—1=1-r i1 r I:.L

O YR e AT O N T S

Pha hil phue

héi phuc ddn vé& mitc yén finh. Nhu vay pha ddu
ciia tran bio nay kéo dai tir 11h52UT ngay 13/04
dén 03h10UT ngay 14/04, pha chinh kéo dai ti
03h10UT t&i 10h15UT ngay 14/04, va pha héi phuc
bat ddu tir 10h15UT ngdy 14/04 kéo dai toi hét ngay
18-04-2006. Cac pha clia tran bo niy ciing thé hién
15 trén dudng cong bién thién theo thoi gian cua chi
s6 Dst, chi s6 cho bi€t do 16n cia dong vong xich dao,
mirc cta chi s6 Dst vao ngay 19-04-2006 gin nhu
trung voi mie clia ngay 12-04-2006, anh hudng cta
bdo hoin toan két thic trong ngdy 18-04-2006
(hinh 3).

Hinh 4 bidu dién vét cia cic vé tinh GPS trén
tdng dién ly (18y & do cao 400 km) quan sat dugc
bdi 6 tram (bang 1) ngdy 12-4-2006. Chiing ta cb
thé thay & do cao niy vét cua cac vé tinh GPS quan
sat duge ndm trong dai kinh v§ d6 khodng 15°, vét
clia cac vé tinh quan sit dugc § 6 tram bao trim
lén nhau trong khodng v§ do tir -13° dén 30° trong
d&i kinh tuyén x4p xi xung quanh kinh tuyén 105°.
Nhu vay chiing ta hoan toan cé thé thu dugc thong
tin vé& su bién déi lien tuc cla TEC trong khoang
v§ do dd néu & khu vuc Dong Nam A

Bién ddi ciia TEC theo vy do va thdi gian trong
khoang 12-19/4/2006 dugc thé hiéntrén hinh 5. Dudng
xich dao tir (ME - Magnetic equator) nim & khodng
vy d6 8 °N dugc vé trén hinh 5 suy ra tir mé hinh
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Hinh 2. Dudng cong bién thién clia thanh phan ndm ngang H tai Phi Thuy
trong khoang thoi gian 12-19/04/2006
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Hinh 3. Bién thién ctia chi s6 Dst trong khodng thai gian 12-19/04/2006
(cac mili tén chi thoi diém bit ddu cda pha ddu, pha chinh va pha héi phuc)
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Hinh 4. Vét cha cac vé tinh GPS quan sat dugc tir 6
tram GPS dit tai Kunm, Ha Noi, Hu&, Hoc Mon,
Ntus va Bako ngay 12-4-2006

trudng chudn qudc t€ IGRF2005. Tir hinh ndy chiing
ta thdy TEC phan bé theo v§ do thé hién 1 ciu tric
clia di thudng 16p F dién ly xich dao, gém ving curc
tifu & xich dao tir va 2 dinh di thudng nam cach
xich dao tir khodng 10-15°.

Hinh 6 trinh biy bién do, thoi gian xuat hién va
v§ do dia 1y clia 2 dinh di thudng TEC trong khodng
thoi gian 12-19/04/2006. TEC dat cuc dai vao ngay
14-4 (& ban ciu Bic gia tri cuc dai & dinh 1a 85
TECU, & ban cdu Nam 1a 86 TECU) day 1a ngiy
Dst phat trién ddy dii (pha chinh ciia bio), sau d6
gia tri TEC & 2 dinh giam dan nhung do 16n cla
chiing vin gin bing nhau trong tét ca cac ngay. Thdi
gian xudt hién cuc dai ciing thay déi, ngay 12-13/4,
cuc dai TEC & dinh bac xu4t hién s6m hon & dinh
nam, ngdy 14 va ngdy 16-4 cuc dai dinh nam xuét
hién sdm hon, cic ngdy con lai thoi gian xuét hién
cac dinh gin nhu nhau. Vi tri theo v§ do clia cic
dinh ciing thay ddi, ngay 13-4 dinh di thuong dich
chuyén vé phia xich dao, cic ngay 14-4 cac dinh di
chuyén vé phia cuc so v&i ngdy 13-4 ; ngdy 16-4 vi
tri cac cuc lai di chuyén vé phia xich dao so véi
ngdy 15-4, ngdy 17-4 cac dinh di thuong dich vé

phia cuc so v&i ngdy 16-4, ngay 18-4 va 19-4 dinh
phia bac dich vé phia xich dao so vdi ngiy 17-4,
con dinh phia nam vin nim gdn nhu cing vy do
nhu ngdy 17-4. Nhu vay ¢ ngdy xudt hién pha chinh
clia bio co su gia tang rat 1o rét cia TEC tai cac dinh
di thudng va cac dinh di thudng cling nim xa xich
dao nhat, Ngay 16-4, ngay thir ba sau thoi diém bit
ddu ctia bio trong pha héi phuc gia tri TEC giam 15
rét va hai dinh di thuong chuyén dich vé phia xich
dao khi rd nét. Nhitng ngay sau, vy do cla cuc dai
di thudng & ban cdu Béc van cb bién dong dang ké
so v&i ngay yén tinh triede bio 12-4, trong khi v§ do
dia ly cla cyc dai d ban cdu Nam xap xi & mirc ngay
yén tinh 12-4, dinh phia Nam dao déng trong
khodng vy do dia 1y hep hon so vdi dinh phia Bic.
Nhu vay cb su khac biét nhat dinh vé cfu tric ting
dién ly & ban cdu Bic va ban cdu Nam & khu vuc
Dong Nam A. Hinh 2 cho thdy t&i ngdy 19-4
cuong do trudng tir trd lai hoadn toan & mirc ngiy
12-4, nhung & hinh 5 va hinh 6 cuc dai TEC & cac
dinh di thuong ngdy 19-4 vin gidm so voi ngdy
12-4, nhu vay su bién dong cia TEC con phai lién
quan toi nhilng bién déi khic trong ting dién ly.
Nhifng két qud quan sit & day vé su bién déi clia
EIA trong thoi gian bdo tir kha pht hop véi quan
sat cla cac tac gid khac tren thé gisi [5, 7, 13].

Nhitng quan sat vé su gia ting vé ban ngiy cla
TEC va sy dich chuyén xa xich dao cta cac dinh di
thudng & cd hai ban cdu trong giai doan ddu clia
bio cho phép chiing ta nghi t6i su phat tri€én manh
cia hiéu (ng voi phun trong giai doan ndy. Vi
plasma gi6 Mat Troi 12 khong va cham va chuyén
dong theo phuong ban kinh ra phia ngodi tinh tir
Mait Trai, dién tredng trong moi_truong gida cac
hanh tinh duge cho bdi Egy =—Viyw A By, trong
pha chinh cilia bdo trudng tir giita cac hanh tinh 1a
hudng vé phia Nam, trudng dién s& c6 thanh phin
huong tir phia binh minh sang phia hoang hén, vao
ban ngdy n6 hudng vé phia dong, vio ban dém nd
hudng vé phia Tay [2, 3, 14]. Dién truong nay tham
nhép vao trong tir quyén va xudng ca ting dién ly.
D€ c6 sy gia tang hiéu tmg voi phun, phai c6 sir gia
tang dién truong tay-dong trong tdng dién ly xich
dao vio ban ngay, diéu niy ciing phai gay bdi su
tham nhap gin nhu tirc thoi cla dién trudng cb
ngudn goc tr quyén vio ting dién ly ving xich dao,
tuy nhién cho t&i nay co ché hinh thanh dién truong
tham nhép ndy van chua duge lam sang t6 va vin
duge su quan tam cta nhiéu nha khoa hoc trén thé
gioi [10]. Chinh sy gia tang cla dién trudng cd
hudng tay- dong ndy 1am gia ting chuyén dong lén
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trén cua plasma do tic dung cda lyc E A B ,diy
plasma t6i do cao 16n hon vé ban ngay. Plasma
duoc nang lén sau d6 khuéch tan doc theo dudng
stc tr truong 1am gia ting ndng do dién tir téng
cong O cac ving v§ do cao hon & ca hai phia xich
dao. Vung dinh di thuong trong pha chinh ciing bi
dan ra theo phuong thdi gian, diéu d6 ¢6 nghia cac
dich chuyén theo phuong vuéng goc véi cac dudng
stre tir trudng gy boi nhiéu loan dién trudng ciing
6 tac dung. Sy suy giam ctua TEC vio ngiy 16-4
c6 th€ duogc giai thich bing su suy gidm cta hiéu
irng voi phun plasma xich dao, nghia 1a lién quan
t61 sy suy giam cla dién truong E kéo theo su troi
dat xuéng dudi cba plasma. Theo M. Blanc va A.
Rich-mond [ 1], trong thoi gian bio tu, sy d6t néng
cla ving cuc [am xu4t hién gié nhiét quyén théi vé
phia xich dao, din dén hién tuong ca dién trudng vi
dong dién ving vy do thap, bién doi nguge voi trang
thai cta chiing trong ngdy tir trudng yeén tinh, hién
tugng ndy cd thé thay & s¢ ligu tir trong pha héi phuc
cua bdo trong nhitng diéu kién nhat dinh [4].

Tran bdo di xem xét x4y ra vio thai ky phan
diém, ban cdu Bic § vao thai ky xuan phan, ban cdu

Nam & thai diém thu phan, gia tri TEC & cac dinh
bac va nam cua di thuong xich dao gan nhu bang
nhau, D€ c6 co 50 so sanh va hiéu thém vé su bién
doi TEC trong thdi gian bio tir, ching toi xem xét
su bién ddi cia TEC trong mot con bio Khac vao
mua he, d6 la tran bao ngay 24-8-2005.

IV. BIEN BOI TEC DOI VOI TRUONG HOP
BAO TU 24-28/08/2005

Hinh 7 biéu dién bién thién cta TEC tir trong
thai gian 23-28/08/2005. Cac bdn d6 TEC theo thoi
gian va v§ do trén hinh 7 cling duoc xay dung tir
sO litu GSP & 6 tram liét ké trong bing 1, chi ¢6
ngay 26-8-2005 khong ¢ sé liéu clia tram Ntus,
chang toi da st dung s6 ligu tir cac tram Bsat va
Mlkn ¢6 toa do nhu trong bang, chét ltong thong
tin vé TEC trong khodng thdi gian xem xét 1a ddy
du trén toan bo dai v§ do tir 13 °S dén 30 °N. Hink
8 gidng nhu hinh 6 biéu dién bien do, thoi gian
xudt hién va vi tri theo v§ do dia Iy clia hai cuc dai
di thudng dién ly xich dao.
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Hinh 7. Bién thién cta ndng do dién tlr téng cong ting dién ly trong khodng thoi gian 23-28/08/2005.
Khodng cach giira cac dudng dang trj Ja 5 TECU

Tir hinh 8 chiing ta thdy & ngdy 23-8, ngay tir
truong yén tinh, cdu tric cia di thuong dién ly xich
dao van tuong tu nhu & ngiy 12-4-2006, TEC &
dinh nam c6 gia tri cuc dai 1a 62 TECU, cao hon
dang ké gia tri cuc dai 14 55 TECU & dinh béc. Su
chénh 1éch nay co6 thé gidi thich do thang 8 ban cdu
Bic dang & thai ky muta hé, con ban cdu Nam dang
& thoi ky maa dong. Trong ving F cia ting dién
ly, t6c d¢ sinh ion va dién t ty Ié thuan véi mat do
nguyen tir oxy va téc do mat mat ion chi yéu tang

theo su gia ting mat do phan t nito. Nhitng nghién
ctru vé& cac hgp phén khi nay trong tang dién ly cho
thdy sy suy gidm ro rét cia mat do nguyén tir oxy
vdomuia he, gia tang vao cac thang xuan phan (thang
3 va thang 4) thang mua dong (thdng 11), con mat.
do phan tr nito lai ting vio mua hé (thang 7 va
thang 8) [12]. Ket qud 12 vao mua he t6c do tao igy,
va dién tf gidm di, t6c do mat mat ion va dién w
tang lén, mat do ion va dién t& trong ting dién ly
s€ giam di vao mua hé ; vio mua dong, té¢ 46 tao
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Hinh 8. Bién do a) thoi gian xudt hién b) va vy d6 dia 1y c) cha cac dinh dj thuong TEC & ban céu Bac
(cAc vong tron dam) va & ban cdu Nam (cac hinh thoi réng), ngay 23-28/8/2005

ion va dien tit ting lén, toc do6 mat ion giam di, két
qua 13 mat do dién t& & vang dinh di thudng vao
mia dong trong nhiing diéu kién thong thuong
thuong 16n hon vao mua hé.

Hinh 7 va hinh 8 cho thay su gia ting cia TEC
trong viing di thuong vé ban ngay ciing rit rd rét
trong giai doan ddu clia bdo (24-8), TEC ¢ dinh
Bic dat cuc dai la 60 TECU, & dinh Nam la 71,5
TECU, ngiy 25-8 TEC lai giam rat ro rét. Bién
dong cua bign do TEC & dinh phia Nam trong cic
ngdy 23, 24 va 25-4 16n hon 16 rét & dinh Bac.
Ngiy 24-8 cac dinh dich chuyén rd rét vé phia cuc,
ngdy 25-8 cac dinh lai dich chuyén vé phia xich
dao nhu trudng hgp ngdy 16-4-2006. Tir s6 lieu tir
thu duogc tai Phdt Thuy ching toi thdy ngdy 28-8-
2005 1a ngay tir trudng twong d6i yén tinh, di
thuong TEC dién ly xich dao lai thay ddi rat 1o rét
so vOi ngdy yeén finh trudc khi bdo 23-8-2005, diéu
ndy ciing thdy trong trudng hop con bdo xem xét §
tren. Bién dong vé thoi gian xuat hién cla hai dinh
di thudng trong tran bio ndy ciing 16n hon trudng
hop tran bdo ngay 13-18/4/2006.

Sur suy giam bat ddi ximg cla cac dinh di thudng
xich dao nhu trong ngay 25-8-2005 khong thé chi
giai thich bang su suy gidm clia hiéu itng voi phun.
C.H. Lip va cic cong sy ciing quan sat thdy mdi
lien hé giita sy suy giam cda TEC ¢ vang dinh di
thudng con lién quan t6i nhi€u loan vé hgp phén
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khi trung hoa ; & ving dinh nio c6 s phit trién cia
viing khi trung hoa cé ty s& [O]/[N,] thap vé phia
xich dao thi su suy gidm vé cudng do TEC cang
manh, cé khi con 1am bién m4t dinh di thuang xich
dao. Nghia 12 sy suy giam cua TEC § ving dinh ¢d
thé gidi thich nhu hiéu tng maa dong cta TEC nhu
dd néu & trén ; khi mat do nguyén tir oxy gidm tdc
d¢ sinh ion va dién tir, mat do phan ¥ nito tang t6c
do mit mat ion va dién tir, nghia 13 khi ty s6
[O]/[N,] gidm thi mat do TEC & ving dinh s
giam. Vio ban ngay & thdi ky cic diém chi thudng
tén tai gi6 trung hoa théi ngang qua xich dao tir
ban cdu mia hé sang ban cdu mua dong nén co thé
gy ra sur chénh léch cla ty s6 [O]/[N,] gitra hai
ban cdu, tuy nhién hiéu irng bién déi theo moa cua
TEC & khu vuc Dong Nam A cén nghién ctu tiép.

KET LUAN

Hé thong 3 tram GPS & Viét Nam cung mot s6
tram khéac & cac nudc lan cin tao nén mot he théng
tram GPS doc theo kinh tuyén 105° tao diéu kién
rét t6t d€ nghién ciru cdu triic vang di thuong dién
ly & khu vuc Pong Nam A.

Chiing toi dd quan sat dugc sy gia tang vé bién
do TEC & hai dinh di thuong dién ly xich dao vé ban
ngdy trong giai doan ddu clia bdo va sy di chuyén
vé phia cuc clia cac dinh di thudng. Hién tugng
ndy co6 thé gidi thich bdi su tham nhap gin nhu tirc



thdi cla dién trudng c6 ngudn gdc tir quyén vao
tdng dién ly xich dao, kéo theo su gia tang troi dat
len trén cla plasma, dua plasma tdi cac do cao 1on
hon, sau dé khuéch tan theo dudng strc tir treamg
v€ hai cyc tao nén sy gia ting mat do dién tir & cac
v§ do tlr cao hon & hai phia xich dao tir.

Mot vai ngay sau thdi diém bat ddu clia bdo trong
pha héi phuc ¢6 su suy gidm vé bién do va sy dich
chuyén vé phia xich dao clia cac dinh di thudng dien
ly xich dao, diéu nay dugc gidi thich bing hiéu irng
dynamo nhiéu loan dién ly.

Cac ket qua thu dugc trong bai bao nay khing
dinh viéc st dung s& liéu ba tram thu GPS & Viét
Nam ciing v&i mot s6 tram ¢ khu vuc Pong Nam
A hoan toan c6 thé nghién ctru bién déi ctia néng
do dién tir tdng cong tdng dién ly khu vuc dj
thudng xich dao & Pong Nam A. Thong tin vé su
bién doi ctia TEC rat quan trong trong cic nghién
ciru lién quan t&i cac qua trinh vat 1y bao ti, vat Iy
dién ly & ving vy do thap. Co thé md rong kiéu
nghién cu twong tu cho cac vang kinh tuyé&n chau
M§, chau Au - chau Phi, 1am sang td su bdt d6i
xtrng theo kinh tuyén clia mot s& dic trung bién
thién trudng tir Trai Dat.

Ldi cdm on : bai bdo dugc hoan thinh voi sy
hé trg vé kinh phi cla dé tai nghién clru co ban
"Xir 1y s6 liéu 3 tram thu tin hieu vé tinh GPS dat
tai Ha Noi, Hué¢ va Tp Hé Chi Minh véi nhimg tng
dung co ban trong nghién ciru néng do dién tir téng
cong ting dién ly ¢ Viet Nam va chuyén dong vé
Trai D4t & cac ving quan sat”, ma s6 711906.
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SUMMARY

The effect of the geomagnetic storm on the
ionospheric total electron content in the Southeast
Asian equatorial ionization anomaly region observed
by the GPS data

The global positioning system (GPS) now
consists of 29 satellites flying at the 20200km
altitude on the six orbital planes inclined at about
fifty-five degrees with respect to the equatorial
plane. The informations received by the GPS
receivers have used in different applications:
navigation, ionospheric monitoring, determination
of the differential motions of the Earth's crust
plates... In the frame of the scientific cooperation
between the Institute of Geophysics, Vietnamese
Academy of Sciences and Technologies, and the
University of Rennes 1 and National Graduate
Telecomunications Engineering School of Brittany
(French), two GPS receivers have been installed in
Hanoi and Hoc Mon (Ho Chi Minh city) since April
2005 and one in Hue since January 2006. This
paper presents the results of computations of
ionospheric total electron content (TEC) using the
pseudo-ranges mesured by the GPS receivers in
Vietnam and in the Southeast Asian regions during
two magnetic storms on 13-18 April 2006 and 24-
27 August 2005. It was found that the structure of
the daytime equatorial ionization anomaly (EIA) in
the Southeast Asian region, which consists of two
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crests in the vinicity of magnetic latitude 10~15,
could be observed from the monitoring data of the
chain of the GPS receivers. It is shown clearly that
during the early stage of the studied magnetic
storms, the EIA expaned poleward with large
increases of TEC, which provides evidence of a
penetration of the magnetospheric eastward
electric field and a strong plasma fountain effect
associated with the upward plasma drifts. In the
recovery phase, one to three days after the storm
sudden commencement, the EIA is significally
reduced, the TEC value decreases and the crests
move equatorward. These observations suggest
that one to three days after the SSC onset in the
recovery phase, the ionospheric disturbance
dynamo has an important influence on storm-time
ionospheric electric fields at low latitudes, which
significally decreases the TEC value and affects
structure of the equatorial ionization anomaly. In
the equinox, the TEC variations in the two EIA
crests are nearly similar, but the variation of TEC
maghnitude of the crest in the winter hemisphere is
larger than in the summer one. This could be
caused by the difference of [O)/[N2] ratio between
two hemispheres in solstices.
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