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MO HINH DONG BIEN XICH PAO
TUSO LIEU VE TINH CHAMP

1. MO PAU

Hién tuong tang bat thuong bién do ngay dém
thanh phin ndm ngang cla trudng dia tir trong mot
dai hep £3°khoang doc theo xich dao tir gy bdi mot
hé dong dién huéng vé€ phia dong chay trong 16p E
cta tang dién ly, dugc Chapman [5] goi 1a dong dién
xich dao (Equatorial Electrojet - EEJ).

Trén thé gidi dé c6 rat nhiéu nghién citu vé EEJ
hay mo hinh 1y thuyét vé EEJ dugc cong bé [1, 6,
7, 14, 18] nhat la tir khi thiét 1ap dugc tram ghi s6
liéu gan xich dao tir tai Huancayo (Péru) va nhiéu
dai quan sat dia tir v€ ca hai phia cta xich dao tir.
Ngay nay, viéc nghién ctru EEJ cling da dua trén
nhiéu loai s6 liéu khdc nhau nhu s6 liéu tir cic tram
radar, tén lira [4, 18], tir nhiéu vé tinh khdc nhau
(POGO, Orsted, Magsat, CHAMP...[1, 12]).

Mot s6 mo hinh 1y thuyét vé EEJ ciia A.D. Rich-
mond [14], T.J. Sabaka [15], R.J. Stening [16] xay
dung da gép phan gitp chiing ta hiéu rd hon vé co
ché hinh thanh, thoi gian xudt hién, cudong do cling
nhu cdc kich thuée hinh hoc (do cao, bé rong...) ciia
EEJ. Sau nay, nhd ¢6 chudi s6 liéu véi thoi gian dai
hon clia cac tram gan xich dao tlr, cho phép xay
dung nhitng mo6 hinh phitc tap hon (Agu [1]).

Viéc nghién ciu vé EEJ ciing dugc nhiéu nha
nghién ctu dia tir Viét Nam quan tam [9, 10, 11, 17],
trong hau hét cdc cong trinh nay cic tdc gia da st
dung s0 liéu tlr cac tram dia tir trén mat dat cia Viét
Nam (Bac Liéu) va cia mot s6 nude khac trén thé
gidi (4n D9, Peru...). Tuy nhién, viéc st dung so
liu truong dia tir cua cdc tram trén mat dat ¢6 han
ché€ do viéc phan bd céc tram khong dong déu, va
nhit 1a viéc khong c6 s6 liéu & cac dai duong, nén
x4y dung mo hinh EEJ theo s6 liéu mat dét thuong
khong chinh xac. Tai Viét Nam chua c6 mdt nghién
cttu nao vé EEJ dua trén s6 liéu thu duoc tir cac vé
tinh, trong bai bdo nay ching t6i st dung s6 li¢u
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trudng tir ghi trén vé tinh CHAMP dé nghién ciu vé
EEJ trén toan ciu nhd 4p dung phuong phip mdéi
dé tdch phan anh hudng cha EEJ tir s6 liéu trudng
tur thu dugc. Dya vao bién do EEJ tinh dugc, ching
toi da xay dung mo6 hinh phan bo cta EEJ trén toan
cu ciing nhu tinh todn cdc thanh phan trudng tir do
EEJ gay ra, tao co sd ban ddu cho nghién ciu vé EEJ
mot cach hé thong sé tién hanh sau nay nhu tim hiéu
vé€ EEJ & ving Viét Nam, so sdanh EEJ thu dugc trén
vé tinh va s6 liéu mat dat hay nghién cttu bién thién
theo thoi gian cua EEJ.

IL TIN HIEU EEJ TU'SO LIEU VE TINH CHAMP
1. Gigi thiéu vé vé tinh CHAMP

V¢ tinh CHAMP dugc thiét k& va ché€ tao badi
Trung tam Khoa hoc Qudc gia Dic véi trong lugng
750 kg, dugc phong tir bé phéng COSMOS cia Nga,
bat ddu cho s6 liéu lién tuc tir ngdy 15-7-2000 dén
nay. Trén boong vé tinh ¢ nhiéu thiét bi cho phép
thu duoc nhiéu loai s6 liéu khiac nhau nhu trudng
trong luc, néng do khi oxy, khi nito, thoi gian chudn
(dung dong ho thach anh), dinh vi GPS, trudng tir
(trudng tong F, va ba thanh phan X, Y, Z, v6i do
phan gidi 0,01 nT). Véi thiét k& diac tht dé nghién
cttu viing xich dao tir, nén vé tinh CHAMP c6 do
cao bay kha thdp & khoang 390 - 450 km so v6i bé
mat Trai Dat, quy dao gan nhu vuong géc véi xich
dao dia 1y (nghiéng 87.3°). Trung binh, mot ngay vé
tinh CHAMP bay qua xich dao tir khoang 30 14n (bay
90 phiit cho mot vong quanh Trai Pat), nhung co
nhiing thoi gian khong bay qua xich dao vao gitta
trua (gio dia phuong) va quy dao ciing nhu do cao
dugc diéu khién tuy theo muc dich nghién ctiu nén
cén phai chid ¥ trong qua trinh xtr 1y s6 liéu.

2. Xt Iy 56 lieu

Trong bai bdo nay ching toi st dung mot tap
hop s6 liéu truong téng (F) ca nam 2003 thu dugc



tir vé tinh CHAMP (s6 liéu do Vién Vat 1y Dia cau
Paris cung cdp), bao gém 158 ngay trudong tir yén
tinh (chon nhiing ngay c6 chi s6 am < 20 nT [13]).
Vé6i hon 2 triéu diém do cho 1.345 14t cit s6 lieu vé
tinh ngang qua xich dao vao gifta trua dia phuong
(tr 10 dén 14 gid dia phuong), quy udc mot lat cat
s0 liéu 1a tap hgp s6 liéu khi quy dao cla vé tinh
bay qua xich dao tir theo mot kinh tuyén bat ky.
Cong viéc dau tién clia qud trinh xu 1y s6 lieu 1a
loai bd nhiéu trong qua trinh do dac, do toc do 1ay
mau trén vé tinh 12 1 Hz nén trong chudi so6 lieu ghi
dugc thudng xuat hién nhiéu do dac, viéc loc nhiéu
dugc thuc hién nho cac bo loc khac nhau, trong bai
bdo nay ching toi st dung bd loc 1a cac da thitc
bac rdt cao (bac trong khoang 60-90) trong qua
trinh tinh todn dé loai bd nhing gid tri nim ngoai
quy luat. Tiép theo, ching ta phai tich dugc phan
anh hudng ctia EEJ tir s6 liéu do dac.

Nhu chidng ta da biét, truong tdng (F) do dac tai
mot diém bat ky trén mat dit cling nhu trén vé tinh
dugc dong gbp boi 3 phan chinh : trudng tir chinh
c6 ngudn goc bén trong nhan Trai D4t (Fp), trudng
cta vo Tréi Dat (Fc), trudng tit ¢6 ngudn goc bén
ngoai (Fe) va :

F = Fp+Fc+Fe €))

- Fp : c6 thé tinh dwoc nhd mo hinh trudng tir
chudn quéc t€ (IGRF). Dé tinh todn phan anh hudng
clia truong ¢6 ngudn goc bén trong tir s6 liéu vé tinh
CHAMP cho nam 2003, chiing t6i st dung mo hinh
IGREF (nién dai 2003.5). Trong do, viéc lua chon bac
dé khai trién ham diéu hoa ciing 12 mot viéc khd
quan trong, néu ta chon bac qué cao c6 thé 1am giam
tin hiéu cin quan tam va ngugc lai. Qua nhiéu tinh
todn khdc nhau viéc st dung véi hai di€u hoa bac
14 cho s6 liéu vé tinh CHAMP la t6i uu.

- Fc : phu thuoc vao vi tri do dac va coi nhu
khong déi trong sudt thoi gian nghién ciu.

- Fe : c6 thé do nhiéu nguén tr cdc ting khéc
nhau nhu ting dién ly, tir quyén... va EEJ s& gay ra
mot trudng ndm trong Fe.

Nhu vay, cé thé dé dang tdch duoc thanh phan
truong Fp. Tiép theo, ching ta phai tich phan anh
hudng ctiia EEJ tir Fe va Fc. Trén thé gidi, c6 nhiéu
tdc gia da dé cap dén viéc tach truong do EEJ gay
ra [2, 13] tir chubi s6 liéu nay. T.J. Sabaka da phat
trién mo6 hinh CM3 dé€ tach, thé nhung mo hinh nay
con don gian vi né chi tinh dugc gia tri trung binh
ctia mat do dong trén tang dién ly ma khong xéc

dinh dugc phan b6 mat do ciia né. M6 hinh CM3
ciling ¢6 han ché€ 1a dung ham diéu hoa ciu bac 60
dé loai bd ca trudng chinh va trudng vo, diéu nay
dong nghia véi viéc coi trudng vo sé bién ddi diéu
hoa theo khong gian ma thuc t& khong hin nhu vay.
Trong bai bdo nay, dé tich phan anh huéng ctia EEJ
tir su chong chap cua cic truong khac ching t6i st
dung "bo loc" 1a cac da thic c6 bac khac nhau ; nhu
vy viéc ap dung cho cdc lat cét so liéu theo cdc
kinh tuyén khac nhau s€ doi hoi thoi gian xtt 1y s6
lieu dai hon va phuc tap hon phuong phdp cta T.J.
Sabaka nhung cho phép ching ta loai bd trudng vo
Fc mot cédch tin cay va chi tiét hon.

3. Tdch phdn anh huong ciia EEJ

Nhu chiing ta da biét, phan truong tir giy ra bai
hé dong EEJ trén tang dién ly thu dugc trén vé tinh
1a rt nhd so véi trudng tir tdng (F) ma né thu duoc,
v6i quy dao va do cao ciia vé tinh CHAMP, phén
truong anh hudng bdi EEJ chi trong khoang tir 20 nT
dén 70 nT so véi s6 liéu trudng t6ng thu dugc vao
khoang tir 30.000 nT dén 50.000 nT, thém nita n6
cdn ¢6 su chong chap clia nhiéu nguén khic nhau,
do vy viéc tich phan anh hudng ctia EEJ la rat
khé khan. Viéc 4p dung thuat todn tdch phan anh
hudng cta EEJ bing da thic ¢6 bac khéc nhau khi
ta coi :

- Trudng bién thién theo thoi gian ghi dugc trén
vé tinh cho mot Ian cét ngang qua xich dao la khong
déng ké (thoi gian dé vé tinh CHAMP bay qua xich
dao tir chi khoang 5 phiit tir v do 100 dén -100).

- Trudng ctia EEJ gay ra chi trong mot dai hep
khd déu din doc theo xich dao tir va lam gidm bién
do cua truong téng (F) thu duoc trén vé tinh va tao
ra phan "1dm" xudng trong s6 liéu cia timg 14t cét
trén s6 liéu vé tinh (hinh I). Nhu vay, phan anh
hudng cla trudng vo va trudng trén tang cao hon
phdn ndm ngoai viing anh hudng ctia EEJ dugc xap
xi bing cdc da thiic c6 bac cao tuy y dé c6 thé xap
xi t6t duong cong thu dugc, con phan trudng trong
ving anh hudng cua EEJ, theo kinh nghiém trong
qud trinh xtt 1y s6 liéu, ching t6i sit dung da thuc
bac thap hon. Vi du trén hinh 1, viéc st dung da
thitc bac thdp v6i phan anh hudng cta EEJ (v§
do £10°) s€ tich ra dugc trudong vo Trai Dat
(dudng manh nét 1ién) mot cach lién tuc. Ngoai ra,
dé ap dung dugc thuat toan trén, ching ta phai xéc
dinh dugc bé rong cta EEJ sé thu duge trén quy
dao clia vé tinh va luya chon bac clia da thic dé
x4p XI.
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T vydodiaty

AF

Trudng sau khi trir trudng chinh

X&p xi béng da thic

— — — Phén anh hudng clia EEJ

Long : kinh tuyén
h : d6 cao quy dao

a0 20

T vgdodiaty

0 ZIC
vy d6 dia tu

40

Hinh 1. Tach phén anh hudng ctia EEJ bing cdc da thiic

a) Do rong dnh huong cia EEJ : do EEJ chay
trong dai hep +3° doc theo xich dao tir va qua qué
trinh x 1y s6 liéu ching toi nhan thdy bé rong anh
hudng ciia EEJ trén do cao cua vé tinh trong khoang
vy do tir -10° dén 10°. Viéc chon do rong cua EEJ
tai do cao ctia vé tinh 1a £10° nay 1a t6i wu khi né
dam bdo hau nhu 18y hét duoc phan "I6m" xudng
trong trudng con lai va thuin tién cho viéc viét
chuong trinh x{r 1y s6 liéu.

b) Bdc ciia da thirc : bac cla da thic dung dé
xap x1 anh hudng dén d6 16n ctia EEJ, nén viéc lya
chon bac da thic t6i vu cling rat quan trong trong
qua trinh xtr 1y s6 liéu. Viéc lua chon bac da thic
phu thuoc nhiéu vao kinh nghiém tinh todn va hinh
ddng dudng cong s6 liéu thu dugc. Thong thuong,
chiing toi st dung da thic bac khoang tir 60 dén 90
cho phan ndm ngoai anh hudng cta EEJ (v do dia
tr tir -40° dén -10° va tir 10° dén 40°) con phan
nam trong ving anh hudng cta EEJ (v§ do dia tir
tr -10° dén 10°) ching t6i st dung da thic bac
trong khoang 6 - 10 cho méi 14t cat. Cong viéc xir
1y s0 liéu mat nhi€u thdi gian hon cta T.J. Sabaka
thé nhung s€ chinh x4c hon khi ta coi truong vo Fc
tai moi vi tri khdc nhau s& c¢6 hinh ddng dudng
cong khac nhau. Ciing can néi thém, viéc lua chon
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bac cia da thic phu thudc nhiéu vao kinh nghiém
xur 1y s6 liéu, viéc 1dy da thic bac cao qué cé thé
lam suy giam tin hiéu can tich va nguoc lai.

Trén hinh 1, chdng t6i trinh bdy mot vai vi du
v€ tach anh hudng ctia EEJ cho s6 liéu cdc ngay 1,
2 thang 12 nam 2003 tai cc kinh tuyén khic nhau
bang thuat todn trén. Phan trudng sau khi da loai
bo truong chinh (nho mo6 hinh IGRF bac 14, nién
dai 2003.5) con lai khoang 120 nT duogc biéu dién
bing duong dam nét lién bao gém trudng cla vo
Trai Dat va trudng ngoai gay ra. Duong lién nét
ménh biéu dién truong x4p xi bing da thitc ¢ bac
tr 6 dén 10 va dudng nét dit biéu dién phan anh
hudng cta EEJ thu dugc.

4. Bién dé cua EEJ cho nam 2003

Trén hinh 2, biéu dién gia tri bién do trung binh
(lay gid tri tuyét d6i) cua EEJ thu dugc cho ca nam
2003 tir vé tinh CHAMP, bao gébm 158 ngay trudng
tr yén tinh va 1.345 14n vé tinh CHAMP cit qua
xich dao tai cdc kinh tuyén khdc nhau, lya chon
thoi diém giita trua tr 10 gio 00 dén 14 giv 00 (gio
dia phuong). Ching ta nhan thdy bién d¢ cua EEJ
nam trong khodng tir 12 nT dén 67 nT va tai viing
kinh tuyén 100° (Viét Nam) c¢6 mot cuc tri kha 16n
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Hinh 2. Bién d6 cua EEJ tinh theo s6 liéu nam 2003
(dat 67 nT) so v6i cac kinh tuyén khac. Chd y trén (x—C)2 2
hinh v& ciing c6 nhiing khu vuc khong c6 sé liéu, 1(x)= |o(/1)(1— > j (2)

¢6 nghiatrong khoang thoi gian nay, vé tinh CHAMP
khong bay qua cdc kinh tuyén nay vao giita trua
dia phuong. Véi gid tri cuc dai ctia EEJ nam kha
tring v6i dudng tdm xich dao tr va bién do cua
EEJ giam dan vé hai phia clia v§ tuyén nén viéc lya
chon d¢ rong anh hudng ciia EEJ trén quy dao cua
vé tinh CHAMP 1a £10° 1a phu hgp.

111. MO HINH EEJ VA AP DUNG CHO SO LIEU
CHAMP

1. Phdn bé mdt do dong EEJ

Nhu chiing ta da biét, cuong do dong dién xich
dao quan st tai mot diém bat ky s& phu thuoc vao
kinh do, v§ do va thoi gian (thoi gian dia phuong).
Khi ta coi EEJ nhu mot dai dong mong ton tai & do
cao cd dinh (cao 105 km so vGi mat dat) va theo
khai trién ctia O. Fambitakoye va P.N. Mayaud [8]
khi ta coi EEJ nhu mot dai dong déng nhat, su bién
thién cta mat do dong I(x) cua EEJ phu thudc vao
vy do (L) lién hé véi mat do dong I, tai tam cla
EEJ biéu dién nhu sau :

v6i x - khoang céch tir tam EEJ dén diém quan sét
x va dugc xac dinh trong khoang ¢ - a < x < ¢ + q,
a - 1/2 bé rong cta EEJ, ¢ - vi tri clia tam EEJ.

Su phu thudc ctia thanh phan trudng ndm ngang
(AH) tao bai EEJ vao gig dia phuong dugc mo ta
qua ham phéan bé Gaussian nhu sau :

|

v6i T - gid dia phuong khi thanh phéan trudng nim
ngang (AH) gay ra bai EEJ dat gid tri cuc dai (thuong
chon T = 12h00), t,, - tham s& hiéu chinh cua ham
phan bd Gauss, phu thudc vao su bién thién cta
thanh phdn nim ngang AH va thanh phin thing
diing AZ, dugc xdc dinh béng thuc nghiém, thong
thuong chon t,, = 4h.

(t-T)?

G(t) = ex
®) z

3

Theo d6, su bién thién cua mat do dong tai vi
tri x bat ky khi mat do dong tai tam ctia EEJ 1a I (t)
nhu sau :
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2
o) = I, ex;{— u} “4)

th

V6i I, - gid tri gilta trua dia phuong ctlia I(t), n6
phu thuodc vao gid tri thanh phan nim ngang clia
truong tlr (AH,) gy ra boi EEJ nhu sau :

AH,

lyp=—7=
O,4arct{aj
h

h = 105 km - d¢ cao cua EEJ. Khi d6 ta ¢6 phan bo
ctia mat do dong dién EEJ phu thudc vao kinh do,
v§ do va thoi gian (dia phuong) nhu sau :

2
I(t,x, 2) = |O(/1)[1—(X;—2°)2j exp(—%} (6)

véi t =t, + (M/15) , t, - gi6 quoc t&, A - kinh tuyén
ndm trong khoéang -180°< A <180°.

®)

Tir cong thic (5), ta hoan toan tinh I, lién quan
dén su bién déi thanh phdn ndm ngang AH,, véi s6
liéu vé tinh CHAMP ta c6 thé thay AH, bing phan
truong anh hudng cta EEJ tach ra tit s6 liéu truong
tdng (AF). Sau do, tir (6) cho phép tinh dugc mat do
dong cua EEJ phu thudc vao thoi gian dia phuong,
kinh d¢ va vy do. Két qua tinh mat do dong cta EEJ
cho s6 liéu nam 2003 trén toan cau duoc biéu dién
trén hinh 3, v6i cudng do manh nhat tai tam cta EEJ
dat khoang 200 A/km va né ciing phu thuoc vao
kinh do, v§ d9, thoi gian (dia phuong) T.

2. Tinh cdc thanh phdn cia truong tiv gdy bdi
EEJ

Theo cong thic khai trién béi O. Fambitakoye
(1976), tx cac tham so c, a, T, t,, I,(A), I(t, X, L) ta
c6 thé tinh thanh phéin clia trudng nim ngang (AH),
thanh phan thang ding (AZ) gay ra bdi dong EEJ
tai vi tri xs bat ky nhu sau :

-40

-180 -150 -120 -90 -60 -30 30 60 90 180
Kinh tuyén

0 50 100 A/km 150 200

Hinh 3. Mat d6 dong dién cua EEJ tinh tt CHAMP
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AH = 0,2'—?1[(a2 - XZ)?+(2a® -6X2)h* + h“](arcthB —arctgr,) +
a
N 0,2;—2[2(a2 X2)Xh+ 2x 3 [In(L+ R)—InL+ R3)]+ 0,2;—gh—;(Rg “RY)- 7

—04 O Xh?(Rg — RR) - 02 [(2a2 6X2)h2 + h*|(Rg + Ry)

AZ = —01 0 [(a2 - x2)2 + (282 ~ 6X2)h? + h*][In(1+ RE) - In(1+ RR)]+

+08 [(a2 X2)Xh— X.h3](arctgR; —arctgRy,) - 01;0 —(R&-RY) +

®)
+ 0,8|—ih— X (RE — R3) + 0,1—3[(2a2 —-6X2)h2 + h4 (R - R2) -
a
I
-08_¢ X[(a2 - X&) +h*}(R - Ry)
v6i ¢ - vi tri cua tam EEJ, h - d§ cao clia EEJ tinh Céc két qua tinh todn mo hinh ly thuyét cic
bang km, I, tinh bang A/m, AH va AZ tinh thanh phan trudong tir do EEJ gay ra dua vao cong
bing nT. thitc (7) va (8) dugc biéu dién trén hinh 4. Trén
hinh nay biéu dién cédc thanh phéan cla trudng tir
Xg=Xxs-¢ gay ra bai EEJ trén toan ciu tai cic thoi gian khac
Xe—a nhau véi do cao trung binh cua vé tinh 1a 400 km
Ra= ST (9)  so v6i mat dat. Gid tri dat cuc dai ctia thanh phin
X AH khoang 70 nT (1ay tri tuyét doi), bién do cuc
R = sta dai cia AZ vao khoang 40 nT, dudng dong miic
h cho céc hinh v& 12 10 nT.
a)
a0 T } T J A’l=| — T T ;l,\ —e'h T T T T

40 ' ;}_’:3:3‘ Cad ! 7 )J/)Z' 7

30 W ~ “-H—('i _ p; 2 -

0 L RN ) N TN T e 7

@ 10— N __K_::________c_;_d___];_ @

s D%@z () ‘ﬂ?< - 4 % S %ﬁ%

207 ET —= _ﬁ\_/ ¢ | N -1

20 ] W, lf\ ' r:? (J AN u
_ig j 18hLT, S04, 4 s — / BhLT,90deg. — ‘\ = 12n 1T, 180deg

I = | gl 1 I 1 I -|~ I | #I:-

a0 1 - g

160 150 a20 =0 0 E 0 30 B0 Y 120 150 180

Vy tuyén

—_
- -
.
~ o A0 =
\f i‘,{\.‘} qi 20—
S -
- e \‘\_:

-
AN N
ooy ]

BhLT, S0deg, = 7 120 4T, 160 deg

3 ]
! . 7
a0 120 150 180

Kinh tuyén
Hinh 4a, b. Thanh phan nim ngang AH (nT) va thanh phan thang diing AZ (nT) tai 0h00 UT
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VY tuyén

V§ tuyén

Bh LT, - 12h LT, 0 deg— 18h LT, 90deg. '_"ﬂ_'_‘\,_

9':"? - e

“r L (¢ L L i 7]

5 1 1 1 | 1 1 - 1 1

ﬁ'ao -150 -120 a0 -60 -30 1] 30 &0 an 120 150 1680
Kinh tuyén

Hinh 4c, d. Gia tri cac thanh phan AH va AZ tai 12h00 UT

Trén hinh 5 biéu dién gid tri 2 thanh phan AH

va AZ tai 12 gio 00 (gid dia phuong) cho tit ca cac
kinh tuyén khac nhau. N6 cho phép ching ta c6 céi
nhin téng thé vé phan b6 clia timg thanh phan trudng

do EEJ gay ra trén toan ciu tai cing mot thoi diém.
Trén hinh v€ nay, chiing ta nhan thdy ca AH va AZ
¢6 mot cuc tri tai kinh tuyén 100° va c6 mot cuc
tiéu tai kinh tuyén 50°.

AH (nT)
ED T } 1 1 —\}I — 1
40+

VY tuyén

% tuyén

180 -150 120 -0

Hinh 5. AH va AZ Tai 12h LT
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3. So sanh két qud tinh mé hinh va so liéu thu
duoc tt CHAMP

Trén hinh 6, biéu dién viéc so sanh giita EEJ thu
duoc tit mo hinh va EEJ tinh tit s6 liéu vé tinh CHAMP
cho nam 2003 tai cdc viing c6 kinh tuyén khac nhau,
v6i duong nét duat la giad tri truong do EEJ gay ra
tinh dugc tir mo6 hinh, dudng nét roi 1a gid tri trudong
tinh dugc tir s6 lisu CHAMP cho méi 14t cit so liéu.
Trén mdi hinh con duge biéu dién cic tham s6 khic

nhu : h 1a gia tri do cao cta vé tinh, Long la kinh
tuyén di qua. Chiing ta nhan thay cdc dudng tinh tir
mo hinh va dudng tinh tir s6 liéu vé tinh CHAMP la
kha trung nhau. Ching t6i di tién hanh tinh do
léch binh phuong trung binh (RMS) cho toan bo s6
liéu nam 2003. Qua tinh todn nhan thdy gia tri RMS
thuong nhd hon 5 nT. Nhu vay viéc dp dung mo
hinh trén cho s@ liéu vé tinh CHAMP la hoan toan
c6 thé chap nhan duoc.
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Hinh 6. So sanh EEJ thu duogc tir mo hinh va tinh toan tit s6 liéu CHAMP

KET LUAN

Trong bai bdo nay, ching toi trinh bay viéc dp
dung s6 liéu trudong tir thu dugc trén vé tinh dé
nghién cttu vé EEJ va da nghién ciu, dp dung
phuong phdp méi dé tich phan anh huéng clia EEJ
tlr sO liéu truong tir thu duge trén vé tinh CHAMP
béng céc da thitc ¢6 bac khdc nhau. Sau d6 4p dung
phuong phédp trén cho chubi s6 liéu thu dugc bao
gbm 1.345 lat céit so liéu voi ngay trudng tir yén
tinh thu duoc tir vé tinh CHAMP nam 2003. Ti s6
liéu bién do cua EEJ tinh dugc ching toi da xay
dung mo6 hinh EEJ cho toan cu ciing nhu tinh toan
céc thanh phan trudng tir do EEJ gay ra tai mot diém

bat ky. Qua cdc budc tinh todn trén c6 mot sO két
luan nhu sau :

- Do rong (theo vy tuyén) anh hudng clia EEJ
tai do cao vé tinh CHAMP bay vao khoang +10°
(tai mat dat vao khoang £3°).

- Bién d¢ cla truong tir gay boi EEJ thu dugc tir
vé tinh CHAMP bién déi trong khoang tir 25 nT
dén 70 nT, tuy thudc cic kinh tuyén khic nhau. Tai
kinh tuyén Viét Nam (kinh d6 100°) chiing ta nhan
thdy ¢6 1 cuc dai (dat 68 nT), ngudn gdc clia cuc tri
nay véin chua biét, né c6 thé do cic hoat dong dién
dong luc trén ting dién ly, hodac do mat do cua gié
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trung hoa, ciing c6 thé do do dan cha vo Trdi Pat
trong khu vuc ; ching ta phai nghién ctu su xuat
hién clia cdc cuc tri ndy theo thdi gian dé khang
dinh sy ton tai cua né. Tai kinh tuyén -60°, c6 mot
cuc tiéu, v6i thanh phan trudng nim ngang tai tam
EEJ khoang 40 nT.

- Mo hinh vé dong dién xich dao phu thuoc vao
kinh do, v§ do va thoi gian dia phuong bang mot
ban dong & do cao 105 km la kha phu hgp véi s6
liéu quan sat trén vé tinh, cho ching ta mot bic
tranh kha hoan chinh vé€ bién do, quy luat phan bo,
do rong anh hudng ctua EEJ trén toan ciu, nho d6
chiing ta c6 thé c6 nhitng nghién ctiu tiép theo nhu
bién thién theo thang, nam, mua...

- M6 hinh EEJ thu dugc, véi do léch binh phuong
trung binh (RMS) nho hon 5 nT tinh cho toan bo céc
kinh tuyén khdc nhau cho chiing ta c6 c4i nhin téng
thé vé phan b6 hinh hoc ciing nhu cdc tham s6 clia
EEJ trén toan cau.

- Viéc nghién cttu bién déi clia EEJ theo thoi gian
va so sdnh mo6 hinh nay véi cdc mo hinh st dung s6
liéu clia cdc vé tinh khac ciing nhu tir s6 liéu mat dat
s& dé cap trong cdc nhién clu sau nay.

Loi cam on : c4c tic gia chan thanh cadm on Ts Yves
Cohen va Ts Amory Mazaudier da c6 nhiing ¥ kién
déng gép xdc dang trong viéc hoan thanh bai bdo. Bai
bao dugc hoan thanh véi phan s6 liéu vé tinh duogc
cung cép boi Vién Vat 1y dia cdu Paris trong chuong
trinh hop tac gitta Vién Vat 1y dia cAu Ha Noi, Vién
Vat 1y dia cau Paris va Trung tam nghién cttu moi
truong Trai D4t va cdc Hanh tinh - "Nghién ctu Vat
1y dia cdu trong m6i quan hé Mat Troi - Trai Dat,
nghién ctru truong tir & Viét Nam" (PICS-3366).
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SUMMARY

The equatorial electrojet model with champ
satellite data

The EEJ (Equatorial Electrojet) is a complex
current system flowing in the ionospheric E-layer.

Its value changes in space and in local time. The
magnetic signature of the EEJ overlaps on the
recorded magnetic data and the amplitude of the
EEJ magnetic signature is very small with respect
to that of the main field. So the separation of the
EEJ magnetic is difficult. Today, we have many
kinds of data for studying EEJ (ionosonde, rocket,
magnetic observatories...). Many results of the
studies of EEJ were publicated, but these results
are with some limit as there are few data from
obsevation and the data are no regularly distributed.
The CHAMP satellite has launched from July 15,
2000. It gives the good data for studying the EEJ
because of its low orbit and passing along the
longitudes, crossing the equator at noon time.

In this paper we introduce the CHAMP satellite,
its recorded data and give an algorithm for sepa-
rating the EEJ magnetic signature from the total
magnetic field. We present the application of this
method to the data received in 2003, with 158 quiet
days, about 1345 values of total field around noon
(for local time from 10 to 14 hour) to study the EEJ.
An empirical model of the EEJ, including local time,
longitude, latitude is also presented in this paper;
we try to apply the EEJ data for one year 2003 to
define some parameters of EEJ around the world.

Ngay nhdn bai : 16-10-2009
Vién Vit Iy dia cdu
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