
2\ 122-135 Tao chi cAc KHoA v€ rnAr sAr

tao bdi dong diQn chay trong vr)ng dudi tir quydn

ti phia Mlt Troi moc sang phia Mat Troi lan, DR

ld trudng tu nhi6u 1o4n gAy boi vong dong chay

Fong mat phing xich dao ciia tu quydn vi DP ld
trudng ti nhi€u loan chii ydu gay bdi clc ddng

di€n manh chay trong tAng di€n ly 6 ving cuc

(electrojet cuc). Trudng bidn thien tu ghi duo.c 6

nrit ddt c6 thd cho phep nhan ra dO ldrr tuong doi

ciia c6c thlnh phdn khlc nhau dd duoc mieu tii o
ffen fong mot trAn b6o tu.

Tr4m dia tt hinh tinh Phir Thuy ghi bidn thiOn

liOn tuc ciia c6c thinh phdn trudng dia ti dudi

dang so v6i khoing thdi gian gifra 2 lAn thu sfi liOu

ln I ph[t. Tai ddi c6 hO thong thim do ting di€n ly

IPS7I, dAy li mOt h9 thong miry thdrn dd hiOn dai

c6 thti dung cii cho d0 thlm dd thing dring vi thlnr
dd nghicng. Dien ly dd thu duoc dudi dang cAc tep

sd vd duoc hidn thi bang phdn mdnr vi c6 thd liy
c6c th6ng so ctia tAng diOn ly m6t circh d€ ding.

Chc do thirn do thing dring du<vc su dung theo ti€u

chudn qudc td le 15 phlt m6t lCn thirn dd, con

thim do nghiOng duo. c thuc hiOn 30 phfrt m6t ldn.

Hinh I bidu di6n bidn thi€n ciia thdnh phdn

'ndnr ngang H ciia trudng dia ti, c6c tdn so tdi han

foF2 vii chidu cao bidu kidn h'F ciia l6p F2 diOn ly
quan s6t duoc tai Ph[ Thuy
4-2OOO. Tihinh I ching ta
ngd xudt hi€n vio lic 16h40 (gio qudc te - UT)

ngAy 6-4, thAnh phdn nAm ngang H cria trudng til
tang l€n dot ngot, bibn dQ xung bdt ngd ndy dat tdi
85nT, sau d6 H girim nhanh ch6ng (pha dAu rdt

ngin). Pha chinh k6o dei tdi khoeng 23h10 ngdy 6-

4, tidp theo d6 li pha hdi phuc thinh plrdn H ting
ddn tdi tr4ng th6i binh thu<rng, tuy nhiOn phii tdi

ddu ng)y 9-4 thi m[rc truong rndi dat duo.c rr[rc ctiu

ngAy 6-4. Bi0n d0 ctia bio o thinh phlin ninr ngang

H ciia tran bIo tu ngi'.y 6-71412000 quan slt duoc

BAO TU VA BAO DIENT LYNGAY 6.7I4I2OOO

vA NcAy 311312001 QUANr SAT DUQC TAI PHU THIJY

I-E HWUN'M, TRA.I THI T-AI{, PHAM TTII THU HONG

I. MO DAU

C6c vu bung nd s6c cdu ldn trOn Mat Troi ph6t

ra c6c ludng plasma manh t6c dung lOn ti quydn

Trhi Ddt tao n€n bio fu quan s6t duoc rat 16 .ret

trOu c6c blug ghi bidn thien Fuong dla tri. C6c bio
tu luOu kdrl theo hien tudng blo diOn ly. MOi quan

hC gifa bdo tu vi c6c hiOn tuong nhiOu loan trong

tdng diOn ly ld cuc k! phfc tap vi c6 hiOu ung

kh6c nhau d nhf,ng vr)ng kh6c nhau tr6n thc gi6i

t5l. HA NOi nim 6 khu vuc dinh di thudng l6p F
di0n ly xich dao duo.c hinh thinh do co chO vdi
ptrun itOi, tCng dion ly 6 dinh vlng ndy c6 nhffng

dic did'm kh6c biet [l2] vn qu6 trinh vat li dicn ly
xdy ra trong blo tu 6 vung ndy ciing r6't phric tap,

ti tru6c toi nay-chua duoc cdc nhd nghiOn cfu dia

ti Vict Nam nghiOn criu mOt clch c6 he thdng.

Bu6c ddu tim hidu mdi liOn h€ phfc tap trOn, trong

bAi b6o ndy chtng tOi nghi0n cftu su thay drii cria

tdng diOn ly trong hai tran bIo tir nranh vio ngly
6-71412000 vi ngiy 3l-3-2001 trcn co s6 circ so

liou dia.tu vii dien ly ghi duoc tai dii di€n ly Ph[
Thuy, clua d6 hidu duoc phdn rrlo co chd rinh

hudng cua blo ti l€n cdu trric ciia tdng diOn ly 6
khu vuc HI NOi.

II. TAI LIEU QUA{ SAT

Ching ta biOt blen thien rudng tir ghi duo.c

trong thdi gian bio tu rait phfc tap, li t6ng ctia

nhidu ngu6n kh6c nhau vi c6 thd duo.c vi01 du6i

dang [6] :

AI/=Sa +DCF+DT+DR+DP

Trong d6 Sp ld bidn thiOn ngdy dOm ddu dan c6

ngu6n gdc trong tdng diQn Iy, DCF In ffudng tu tao

bdi circ ddng di€n 6 ranh gidi tn quytin do tuong

t6c cria trudng tu cila TrAi Ddt v6i gi6 Mit Troi tao

thinh (dong Chapman-Ferraro), DT lii truong tu
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Hinlr I . Bidn thiOn theo thoi gian ctia thdnh phAn nim ngang ciia trudng dia ti, cila tdn sd r6i han foF2
vi do cao bidu kich h'F ciia lop F dien ly quan sit duos tai Phfr ThUy tu ngdy 5-4 rdi ngiy g4-20cp

tai Ph! Thuy dat t6i 426,5 nT. Tri hinh I chring ta
ciing thdy 6 pha chinh ciia bdo ti ngiy 6.4-ZCf,/J.
tdn sd t6i han foF2 tai Phd Thuy giim d6ng kd, cdn
chidu cao bidu kidn lai ting l€n khoiing 250 km so
vdi gi6 tri median, nhAn x6t niy phi hqp vdi kdt
qui quan s6t ddi.vdi tran blo ngiy 13-3-1989 t3l.
Hinh th6i bdo dien ly viri su giim t,lin sd t6i han
foF2 vd su ting chi€u cao bidu kidn dua goi li
bdo 0m 19, l7l, & phCn sau chfng ta se tim hidu ki
hon biin chdt vat l!' ciia n6. Dd hidu rt hon nguyOn
nhAn ciia bdo ti bit ddu bdt ngd rr€n /rr)rtr 2 trinh
bly cic thOng sd var li licn quan d6 ld firnnh phdn
X ciia.vAn toc proton gi6 Mar Trdi V., thinh phdn
Z cria trudng tir gifta c6c hnnh tinh &, bidn thiOn ciia

vdng ddng Dst, c6c chi sd hoat tinh electrojet cuc
AU vi AL Cdc d4r lugrrg V* vi B, do duo. c bdi ve
tinh ACE, vQ sinh bay quanh didm l-:grange - didm
6 AO lr.c h{p dfu cfra Mat Trdi vi TrAi Ddt can
bing rtrau, vQ tinh ndy duoc cd quan hlng khOng
vfr trq ir{y ph6ng lOn qu! d4o ngdy 25 th6ng 8 nlm
l997.Di€mlagrange c6ch Tr6iDfir 1.500.000 km,
gi6 Mit Trdi di qua didm lagrange tdi Tr6i Ddt
mdt khoing I gid. Tr0n hinh 2 ch(rng ta thdy V- (6
dAy ch0ng t0i ldy chu6i sd li6u V* c6 khoiing clch
gifla 2 ldn do ld 64 giAy) b6t ddu tarrg l€n dOr ng6t,
tri cd 380 km/s lOn 580 knr/s (driu Am ciia V* td do
chlng ta ding hc toa d0 dia rem vdi truc X hu6ng
til Tr6i Ddt tdi Mit Trdi, truc Z hudng vd phia bic

I
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trong mIt phirng hodng dao) vAo lic 16h04 ngAy 6-
4-2000. Th)nh phAn Bz (chIng toi ldy chu6i sO liOu

Bz c6 khoiing cAch gi[a 2ldn do ld 4 phrit) cila truong
tu gi[a c6c h),nh tinh tai thoi didm nAy chuyen sang

Am, ngh'ia Ii c6 su cluay cria Bz tu hudng vd phia b6c
sang hudng vd phia naur. dao dOng o rrric -20 nT t6i
khodng 23h40 thi d6t ng6t chuyen sang giA tri
duong nghTa li Bz lai quay vd phia b6c.

Dst (chu6i s0 li€u Dst chuAn co kho:ing c6ch
gifa 2 gi6 tri 1I I gio duoc ching tOi nOi suy th]nh
chu6i sci liOu tiing phrit bang cAch xip xi parabol di
qua 3 didrn lien tiep) bit ddu tdng (r,d phia Am) tu
khoring 17h00 vd dat tdi cuc tieu o khoing 24h00,
thdi dien pha chinh cria b'io kdt thirc. Nhu vay thoi
dien Dst cuc tieu cDng li thoi diern Bz chuyen tu
hu6ng vd phia nam sung hudn-e vd phia bic. Clc
chi sd hoat dOng cua c6c electrojet cuc (truong DP
trong cong thuc tr'en) cho thay AU tang len dot
n-gOt vt\ AL cing giim dOt ngOt vio khoing 16h40,
nghia li cung thrti di€nt cua xun,r bit ngo cua bio
tu bit dAu bat ngo ngly 6-4-2000, vi: sau thoi didrn
V, ting lOn dOt ngOt vi B, chu1,€n tu hudn,g vd phia
bic sang hudng vd phia narn gdn 40 phft. Khoring
crich thdi gian niy horin toin phu hqp nOu chir y toi
cic gih tri V* vi khodng c6ch tri diern La_erange toi
Triri Ddt dl nou 6 tron.

Nhu vay ching ta thriy 16 didu kicn de xdy ra
blo tu b6t diu bdt ngo li su ting lcn dot ngOt cua
dong hat gi6 Mat Troi, cu the lA rh)nh phdu V*, vi
thinh phAn Bz cr.ia truong tu gi0a cic hlnh tinh
chuyen tu hu6ng vd phia bic san_q hudng vd phia
narn. Pha hdi phuc crja bio tri gin vtti su tan ri cua
vong dong fng r,6i thoi dienr B, trd lxi huong vd
phiu bic, bidu thi bing su tang din cua Dst tu mfc
cuc tieu tld r,6 ntuc binh thuong. Su giu ting cila
elecrrojet cLrc trong thoi gian bio gin viii su xuil
hi€n cira cric nhiOLr loan tron-t tiing dien 11, vung
cuc, nhi€u loan nl'Ly sd cluoc tlul'sl1 16 phia xich
dao do nhi'ltg rr_eu1,€n nhAu khhc nhau rft pJruc tap

l5-7, r3-15, l9l.

Ilittlt .i tuong tu nhu hinh I rihung doi vdi
khoing rhoi gian ru 30-3-2001 deh 3-4-2001. Tran
bio tu bit diu bat ngd ngi,r' 3l-3-2001 bit diu v)o
lrlc 0h53 UT, bien dO xung bit ngo dat toi 167,3 nT.
Khirc voi trAn bio ngi5 6-71412000, pha dAu cria
trAn bio ngAy 3l-3-2001 keo dr)i tu 0h53 t6i khorin_c

4h45, ti€p theo pha chinh keo dAi r6i khoin_g 8h00,
sau d6 l) pha hdi phuc k6o dii tdi khoing 0h00
ngriy 3-4-200t. Cfrng nhu o tran bio ngil 6-4-100,
trong thdi gian blo tu ngiy 3l-3-2001 tin sO tdi
han foF2 c0ng -tirirn dlng ke so vdi giir tri medran.

cdn chidu cao bidu kich h'F cflng tang lOn khoiing
300 km so vdi gil tri medien. C6c dai luong V^, B.,
Dst, AU vd AL tuong fng v6i trAn bio ndy duoc
trinh bAy ftAn hinh 4. Trdn hinh niy ching ta thdy
V^ tang lOn dOt ng6t tu khoring -420 kn/s t1i -620
km/s vdo l(rc 0h15. B, cing thay deii dOt ngOt rai
thoi diOrn nAy, dao d6ng manh xung quanh rnirc 0,
trong khodng thoi gian 3h30-7h30 Bz holn toiin
Am, vi fng vdi khoiing thoi gian niy Dst tu gi6 tri

^, ''1 >
xAp xr bang 0 reng rdi gi6 tri -350 nT, khoring rhoi
gian nAy Ong v6i pha chinh crja bio tu.

Khlc v6i truong hop trudc, su su)/ giim cila
Dst trong pha hiii phuc khOng don di€u. toi l.lh
n-uiy 3l-3 Dst lai ting, dat t6i cuc tieu thu hai rlo
lic 21h00 ngiy 3l-3, tuong ung B,trong khoing ru
14h00-21h40 c[ng quay vd phla nam. Cac chi sfi
electrojet cuc AU vA AL bien deii rdt manh tu 0h53
toi khoing 24h00 ngiy 3l-3. Trong thdi gian bio,
nric du AU vd AL bien deii rranh, uhung cfrng c6
nhing khoting thdi gian nhdt dinh circ chi so niy
rit nho. Trong trAn bio ngiy 6-4-2000, V, chi ting
khoring 200 krn/s, B, c6 gii tri im ldn nhit khoJng
-2'7 nT : con trong trirr bio ng)y 3l-3-200 l, V*
ting lOn gdn 400 km/s, vd B, c6 gia tri Arr ldn nhit
li -48 nT, vi thO bi6n dO bio tu ng)y 3l-3-2001 o
thAnh phdn H dat toi 638 nT ldn hon nhidu so vdi
biOn dO tuong fing cila trin bio ngay 6-4-2000.
Nhu vay bien d0 thay deii vin t6c gi6 Mit TIoi vi
dO l6n thinh phdn B, cria trudng tu gila circ h)nh
tinh c6 rinh hudng cluyet dinh dO lon cua bio ru
quan slt duoc tren bd mit Trii Ddt.

Ti hinh I vi hinh 3 chung tu thl1, ring do cao
bidu kiOn h'F trung binh dat cuc diri khoing 320 krr
(h'F2, vrlo ban ngAy), trong nhlng ngly bio, chidu
cao n)y c6 thd dat t6i 500-600 km. Su rhay daii vd

chidu cao vi tdn sO toi han cria circ l6p diOn 11,

tlong thdi gian blo Li nguyOn nh0n _rAy n€n nhi€u
Ioan cua s6ng vO tuyei drii HF phrin xa tron_t fling
diOn ly. Dd hidu sAu thenr brin chr.ft cria clua trinh
vat li lArx tha1, i5; tdng diOn ly do inh huon_q cria
bio tir, ching tOi tinlr vA so slinh phan bo ntit dO

diOn tu trong tdng di€n ly gifa thoi gian yOn tinh
vA thdi gian bIo.

III. TiNH TOAN ruml.rvler DO DIH.I TU
THEO CHIEU CAO

Tinh torin phin b0 nit dO theo chidLr clo lir ntOt
bii toin khl phfuc tup. cho r6i nl1, con chua cluclc

lim cluen vdi dOc giliL nuoc tu. Dudi diy ching tOi
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Hirtlt 3. Bien thi€n theo thoi gian ciia thinh phan nam ngang cria trudng dia tu, ciia tdn so tdi han foF2 vd

d0 cao bidu kidn tr'F ciiaidp F dien ly quan s6t duoc tai Pht Thuy ti ngdy 30-3 t6i ngiy 3-4-2001

se gidi-thiQu so b0 co sd ciia phuo bdi phuong trinh phu thuOc vao phAn bd diOn tu

to6i ndy. Trcn Aicn ly d6 chtng ta x dudidi<ymphiinxa116' l8l:
chidu cao bitiu kidn h' tai c6c tdn sd h

6h;; ";" bidu kidn h'(f) vI chidu cao thuc tai d6 - h'=lt"an (l)

s6ng c6 tAn so f di cho bi phiin xa li€n h€ v6i nhau
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Hitth 4. Thinh phdn X ciia vAn tdc ion gi6 Mat Trdi (V.), thdnh phdn Z ciia trrrdng tir gita c6c hdnh tinh
(B,), chi sd vdng ddng xich dao Dst, c6c chi sd electrojet cuc AU vd AL ngiy 30-31-3 vd mgly 1-4-2001

trong d6 p' ld chi s<i phin xa nh6m li mot him lon hon chidu cao thuc ft'.> ft. Nhu vay dd thu
phtc tap ciia tdn so s6ng f, tdn sd plasma fp, tdn sd duo. c tuydn phan bd mAt d0 dien tri theo chidu cao
hdi chuydn ti fs vi do tr) khuynh I, N le mQt dQ N(h) chirng ta phrii girii phuong trinh rich phan
dien tii. Thuc td ui >1. non chidu cao bidu kidn trcn.
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hfc taP cia P' nOn (l) khOng

c6 vi nguoi ta Phrii giei (1) blng

sd hinh vd su bidn thi€n ctia tdn sd

plasma fx theo chidu cao h. Mot khi tich phan nAy

tinh duoc, chidu cao bieu kidn /rf o mot dAy tdn sei

fi bdt ki (i=l,n) c6 thd duoc bieu di€n theo c6c

thOng s0 mo hinh. N€u cAc chi6u cao bidu kiOn x1c

dinh dLtoc tr€n c6rc dien ly d6, thi c6 thd nghich ddo

t4p hgp cic phuong trinh dd thu duoc cAc thOng sd

x6c dinh bi€n thi€n ciia fx theo chidu cao'

Qu6 trinh thOng thudng li ding chi6u cao bieu

kicn h'r do duoc 6 m6t chu6i c6c tdn sd f; (i= l,n,1 de

xdc dinh c6c chidu cao phin xa thuc hr 6 cdc tAn sO

niy. Trong phuong phhp "phan l6p tuycn tinh" tein

sd plasma fp duoc thla nhAn ld tlng tuy0n tinh

theo chidu cao gifla cAc tuy€n quan s6t duoc liOtl

tiep. MO hinh tdng dien ly khi d6 duoc xlc dinh

bdi n thong so duoc rirt ra tu n chidu cao bicu kiOrl

do duoc bang ph6p nghich ddo h0 phuong trinh

li€n h€ h'1 vi h1 hoic bin-c cach dirrg ldi giai tung

budc. Tuyen nOng dO diOn tr? tinh duoc birng c6ch

rur)y c6 dO chinh xic hatl che, tru khi n rat ldn, vdi

nhfng bdt liOn tuc gradierrt tai clc tdn so do dac'

Trong clc vung 6 d6 gradient dh/dN ting theo

chidu cao (nhu gdn chc dinh ciia [6p), tu1'Q11 n'no
do diOn tu tinh duoc ld qu6 cao so v6i tuy6n thuc.

Duong cong chidu cao bidu ki€n tuong fng phr)

hgp vdi clc quan sAt tai c6c tdn s0 ndy' nhung qui
cao o khip moi noi.

Phuong phAp pheibien nhit dttoc dr)ng hiOn nay

bidu dicn tuydn chi6u cao thuc bang chu6i circ l6p

parabol. C6c l6p li€n tidp hop v6i nhau tai clc
didrn cudi tudng tng vdi c6c tdn so quan s[t, vi
vAy cii chidu cao thuc vd gradient li liOn tuc.

Nguoi ta c6 thd dung bieu dien puubol ddi voi circ

ldp riOng biOt nhau, hoic c6c parabol g6i nhau. NOi

dung co bLin cua phuong phlLp parabol duoc trinh

bdy dudi dxy.

Tai nr6i brrdc ph0rr tich, biOh thiOn ciia tdn sfi

plasrla fr theo chidu cao h duoc cho boi :

NT

h-h(A)=LqiUr-f@))i (2).
j=l

Didm f(A), h(A) le gdc cho da thfc chidu cao

thuc. Thla nhAn tuydn chi6u cao thuc duoc biet tdi

chidu cao h(A) ; vA thua nhAn cic chidu cao bidu

kidn l6n hon f(A) dd dtloc hiou chinh su tro nh6rn

cila tia trong c6c phAn bOn duoi dd duoc chidu cao

bidu kidn h". Gie ffi NT (sd cdc sd hang ctia bieu

di6n da thirc chi€u cao thuc) x6c dinh bAc phAn

tich.

Ndu chtng ta c6 k diom tr€n tuy€n chidu cao

thuc, thi f(A) = fr, vd h(A) = hr. Phuong trinh (2)

duoc su dung de tinh to6n chc chidu cao thuc \/i]

bieu kieh tai c6c tdn sd fp*; v6i i=l+NV, trong d6

NV lI sd giir tri chidu cao biOu kieir phtii lim hop

trong rn6i budc tinh toln. Viet fi = fr'i chring ta c6 :

rlh Nl
hi,*i - h(A) = I u'Ui, f N)# df r = >q j.B(i. j) (3)

uJ N i=l

trong d6 :

/ (R)

B(i,i)= j I u'Ui,fiUN - fGDj-tctfN (4)

f(^)

f(R) la tdn sd plasma tai

vdi nhinh O trcn dicn ly
ddi vdi nh6nh X v6i tg

diOn tu.

Clc h€ sd chi6u cao thuc C(ij) c0ng tinh duoc

sao cho :

hk+i - h(A) = L,ct p(i, i) (5)

trong d6
c(i,D=ut- f (il)i (6)

CAc hO sO niy duoc xAc dinh doi vdi cAc tAn sd

f; tu f1*1 ddn fp*xy. Dlt B(i+NVi) = C(ii) chung ta

c6 mOt hQ phuong trinh :

B(l,Dqt+ B(1,2)c1r+ "'+ B(l,NT)qy7 =h'lt-h(A)
B(2,1)q,+ B(2,2)q2+ =li*z-h(A)

:,
B(W,l\qr+ B(W,2)qr+ ':' = hI*NV -h(A)
B(W+I,l)qr+ B(W+1,2)qr+ =lrta-h(A)

'B(2W 
,l)q, + 

'B(2W 
,2)q, + ' 

'= 
l't*+Nv - h(A)

(1)
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HQ nny c6 thd duo. c viet gon lai dudi dang :

t']],oFY;]

trong d6 [Bl li ma tren 2NVxNT, tQ] le vecto cOt

NTxl, vd H", H le c6c vecto c6t NVxl.

Trong vecto chidu cao thuc, chi c6 NR gi6 tri
ddu tiOn lA de bi0t (trong d6 NR phu thuQc vio
mode ph6n tich): Nhu vly c6c vdphrii duo.c bict 6
NV+NR hdng dAu ti€n trong (8), tuong ftng v6i
NV+NR phuong trinh trong (7). CAc hang ndy

duo. c girii dd thu duo. c c6c thong sd q; x6c dinh da

thfc chidu cao thuc (2). DDng c6c thong sd niy
NH hdng tidp theo. du-o. c d6nh gi6 dd thu duo. c NH
chidu cao thuc ; NH n6i chung ld bing I nhung c6

thd l6n hon ddi v6i da thric bac nhdt. Chi so k duoc

bei sung b6i so c6c chidu cao thuc m6i tinh duo.c,

cho c6c gia fii f(A) vA h(A) m6i, vd qu6 trinh duo. c

lip lai cho ddn khi tinh duoc todn b0 duong cong

chidu cao thuc.

Trong ph6p phAn tich l6p tuydn tinh nguoi ta
dat NT = NV = I vi NR = 0. Nhu vAy 6 m6i bu6c
phln tich phrii x6c dinh duo.c rnot da'th0c bac nhdt

tir chidu cao thuc cudl cung vi duo.c ldm hgp tdi
chi6u cao bidu kidn tidp theo. Trong qu6 trinh xAp

xi l6p parabol ta det NT = 2, NV = I vd NR = -1.

Gi6 tri NR = - I nghia ld dDng bidfu di6n gradient :

>;UN - f(A))i-I'qi =c(A)

sau mOt phuong trinh chidu cao bidu kidn don 16 vd

trudc m6t phuong trinh chidu cao thuc don lii trong
h9 (7). g(A) ld gradient tai f(A) tinh duo.c tu da

thric tnrdc. Phuong ph6p ndy cho k€t quii chinh
xic nlru phuong phAp phAn tich lop parabol chuein,

n6 lArn phn hgp gradient & c6c didm dAu v6i nhau

hon IA chrdu llm phir h-o. p chidu cao bidu kidn.

C6c phuong phAp phAn tictr dDng da thfrc bAc

cao drroc thtrc hion don giin bing clch ting c6c

gi6 tri ciia NT, NV vd NR. Trong phuong phep

phAn tich da thric bac 4 gdi nhau chudn ngudi ta

dil NT = 4, NV = 3 vi NR = l. Phuong ph6p niy
cho mOt da thfc 5 sd hang (kti ci hang sd), ldm

hop vdi hai chidu cao thuc dI tinh duo. c hs [= h(A)]
vd h1*1, vd hqp vdi 3 chidu cao bidu kidn h's*;, h'1*2

vI h'r*r. Bidu di6n chidu cao thu. c ddi vdi hr*r dd c6

trong (7), khong ddi h6i didu gi dac biOt. Todn b0
ky thuat tinh toin duo. c Titheridge trinh bAy chi tidt
trong F8l.

(8)

tdr eue vA rHAo LUAN

Sfr dung thuAt to6n crla Titheridge vi chuong
trinh tinh vidt bing ng6n ng0 Fotran dua trOn thuAt

to6n ndy (chrrong trinh polan), chirng tOi tinh phAn

bd mxt dO diOn tu theo chidu cao ddi v6i hai tran

b6o tt ncu tren. Hinh 5 ld kdt quri phan bo tuydn
mAt dO diOn trl theo chidu cao tinh du-d. c tai mot so

thoi didm rrong ngiy blo tu 3l-3-2001 (hic lh58
UT - sau thdi didm bit dAu b6o khoiing I gio ; l6c
4h58 UT - pha chinh bdt ddu duoc khozing 15 phfit

vi vdo l6c 7h58 UT - pha chinh kOt th0c, bit dAu

pha hdi phuc) vd c6c thdi didm tuong fng trong

ngdy tt trudng yOn tinh 17-3-2001 (duong gach

gach). Tuydn mAt d0 di6n tu tai ba thdi didm di
nou ddu thdhicn mot cuc dai rdt 16 ret, d6 chinh l)
cuc dai mat do diOn tu l6p F2, ngudi ta thudng goi

la dinh F vi clc nghiOn citu tinh hudng cria bdo tu
t6i tdng dicn ly thudng tAp trung vdo phin tich su

bidn ddi cria dinh niy. TuyOh mAt dO diOn tt? vio
lirc lh58 ngi,y 17-3-2001 cdn xudt hiOn m6t dinh
thir hai ti do cao khoiing I l0 km, d6 chinh ld dinh
l6p E, tuyOn mAt dO diOn tii 6 thdi didm tuong ring

ngny 3l-3-2001 dinh ndy thd hien khOng 16 rdng.

Didu quan trong nht't quan sirt duo. c tri hinh 5 ld do

cao ciia dinh F2 tai ba thoi didm dang xem x6t

trong ngiy bdo tu ddu cao hon do cao tuong fing
trong ngiy tu trudng yOn tinh khodng 200 km, con

mat dO thi nh6 hon.

Hinh 6a bidu thi su chcnh loch vd d6 cao vi
mal dQ diOn tii tai dinh F gifia ngAy b6o ti 7-4-
2000 vi ngiy y€n frnh 26-4-2000. Hirth 6b ttrong
tu dOi v6i ngiy bio 3l-3-2001 vi n-uly y€n tinh
ll-3-2OOl. Chfing ta c6 thti thdy sau thoi didrn bit
ddu khoiing l-2 gid, do cao ciia dinh F tang len rdt

rd rOt 6 ci hai con bio. Su gia tlng chidu cao dinh F

6 con bdo 6-7-4-2W k6o ddi trong khoaing 5 gio
sau d6 thing gi6ng xung quanh mfic 0. Ddi voi con

blo ngiy 3l-3-2001 su tdng d0 cao dinh F xdy ra
trong khoiing thoi gian dii hon do bdo ngdy 3l-3-
2001 k6o ddi hon. Mat do di6n tri 6 dinh ldp F 6
ngdy bdo 7-4-2W bit ddu giiirn so vdi thdi didm
tuong fmg ngiry 26-4 sau thdi didm bit dCu khoring

I gid. Su giim niy k6o dii khoing 2 gid. Khoring
thdi gian 3 gid tidp theo su chonh lech mat do dion

tri tai dinh F 6 thdi di<in tucrng irng cria 2 ngiy li
khong tt6ng kd. Sau d6 su bien O<ii ttreo hu6ng
nguo. c lai, mAt dO diOn tu 6 dinh l6p F lqi tang lOn,

su gia tang niy k6o drii khoiing 2 gid. Srr chenh

lOch d0 cao vd m0t dO diOn tii ctia dinh F gita
ngdy 3l-3-2001 vi ngdy 17-3-2OOl
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LIinh 5. Cic tu1,Oh phan bo mAt dd di€n tir theo chidu cao vdo lfic 1h58, 4h58 vi 7h58
ngiy blo tn 3l-3-2001 rli vdo c6c thdi didm tuong ring cria ngdy y€n tinh l7-3-2001

trudc thdi didrn bit ddu bio dao dOng quanh mfc
0, sau thdi didm bit ddu cria bdo khoring I gid
chidu cao ting lOn rat 16 rOt, cdn ch6nh lOch mAt dO

diOn tri c0ng dao dong nhung quanh mOt m[rc Am

kh6 16 r€t. Trong cd hai trudng hgp bio tu dang
xem x6t, su biOn deii cria chi€u cao dinh F 16 rdng
hon su bien ddi ciia mAt d0 diOn trl tai dinh nly,
didu niy c6 thd cho thdy nguy€n nhAn cua su thay
Aeii ctridu cao vi mAt dO diOn tir tai dinh F trong
thoi gian bio ti c6 thd c6 nhfng nguyOn nhAn k-hlc
nhau. Su ch€nh l€ch chi6u cao dinh F gita ngiy
tinh vi ngiy bio dat t1i 250 knr, su chOnh lOch rnAt

dO di€n tu trong khoing tl0. l0' dicn tu/cm''.

Dd ttray duoc inh huong cua blo tu 6 cic dO

cao khhc nhau ciia tAng diOn ly chfing tOi bieu thi
biOn thiOn cila rnAt d6 diOn tri, theo thoi gian 6
nlrtug d0 cao kh6c nhar.i tu 100 km t6i 480 km vdi
bttdc chi6u cao lil 20 krn vd duoc chia ra 4 ddi d0
cao kh1c nhau tu 100-180 krn, 200-280 km, 300-
380 km vi rren 400 km doi vdi 2 ngdy bio vd cic
rrgiy yOn tTnh doi chtrrg tr€n c6c hitth 7 vii 8. MAt
d6 di€n tri 6 cing d0 cao duoc bidu thi bang cing
k!' hiOu, doi vdi ngdy bio tri chring duoc noi vdi
nhau bing duong lidn n6t, doi vdi ngiy yOn tlnh
ch0ng duoc nOi v6i nhau beng dudng drit qudng.
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C6 thd thdy o do cao l6p E, dudi 180 km su chenh

lOch mAt dO diOn tri gifa ngiy b6o vi ngiy tinh lA

khong d6ng kd. Tren do cao 200 km, ntrdt ta 6 0o
cao trcn 300 km, sau thoi didm bit ddu blo khoing
l-2 gio tdi khi gAn kci thfrc pha chinh trong ng)y
6-11412000 mAt d0 diOn tu bi girim nhidu so vdi
ngdy yOn tinh, trudc khi kOt thtrc pha chinh khoiing
2 gid mAt dO diOn tu ving F lai tlng sau d6 giim
nhanh vd mric binh thudng o thoi didm ket th0c
pha chinh. Quan s6t tudng tu doi vdi con bio ngriy
3l-3-2001. Su biOn ddi crla mAt do dien tL? trong
con bf,o ngiy 3l-3-2001 phric tap hon nhidu do
tidn trinh ciia con bdo niy xiy r.a cfing phfc tap

hon. Tuy rrhiOn c6 mOt c;uy IuAt chung li sau xung
bdt ngo khoring l-2 gio rnAt dO di€n tu trong vung
F girim, sau d6 lai tang l6n hoac giao d6ng phftc

tap. Vd trong ci hai trrrdng hop bdo tu chi rinh

hudng tdi mAt dO di€n tti ii do cao vung F, con mxt
dd diOn tu ving E it bi iinh huong. Ching ta h1y
n€u mOt sd nguy€n nhln vit l!' c6 thd girii thich
quan s6t dl n€u tr€n.

Theo Huang vi Cheng [4J trang th6i cria tdng

diOn ly ving gdn dinh di thudng xich dao trong
thoi gian bdo tri khdng chO boi hai qu6 trinh : gi6
trung hda theo phuong kinh tuyOn vA su thay dcii
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trinh h6a hoc xaiy ra it hon, doi vdi c6c tuydn chidu

cao c6 tdc dO sinh vi mait ion c0 dinh, su gia ting
d0 cao kdm theo su tang tAn so tdi han foF2 vi
ting mdt dO diOn tu. Nhung o tdng diOn ly khu vuc

Phfi Thuy, sLr gia ting chi6u cao ban diu kdm theo

su gi6rn tAn sd tdi han foF2 vd su gidm mAt d0 diOn

tu tai dinh l6p F, sau d6 rnAt do c6 the thay deii

theo hudng nguoc lai trong clc con bio ti manh

darrg xem x6t d day, vi day lri mot diern khic biet
cria tdrrg diOn ly vr)ng Hi NOi. Stl suy gidrn mAt d0

dien tu tai dhrh l6p F c6 the licn quan tdi su tAng

hop phdn clic phCn tu trung hoa N2 \'i Oz so \'6i
cic khi nhe hon. SLt gia tang ciia rrAt d6 N2 vi 02

sE liur gihr ciic t1) so N-N2 vd O-Oz dAn t6i toc d0

thi hop crla di€n tri vdi c6c ion sE xAy ra nhanh

hon, kdt quii li tao ra su giim ctia foF2 vd su giiim

cria mAt dO diOn til d dO cao dinh F.

BOn canh su thay d6i hop phAn khi trung hda vi
su ddi luu trong nhiOt quyen (gi6 trung hda), trong
nhfng nam gdn day c6 nhidu nghi€n ctru dd cAp tdi
vai trd cria diOn trudng vi dong diOn nhiOu loan tu
ving cLlc cing ld nguyon nh&n cija su bien dcji cria

tAng diOn ly ving v! d0 trung binh vi ving v! dO

thip trong thoi gian bio bang.cic nghien cuu

thong k0 hoic nghiOn criu nh0ng trudng hop riOng

16, 7, 10, 13, 14,171. Didu niy c[ng c6 thd thdy so

bo khi so slnh hinh 6a vdi su biei deii cua clc chi
so AU vr) AL 6 hinh 2, hinh 6b vdi cic chi sO

tu<rng irng d hinh 4. Ching ta c6 the thriy su bien

deji cila su gia ting chi6u cao dinh F o ng:)y bio tu
gdn giOng r,6i su bicn dcji cua c6c chi sO AU vri

AL, nghia ld c6 rndt su liOn hc nhit dinh gifra clc
bich deii crla cAc ddng electrojet cuc vdi su bieh

deii cila do cao dinh F vDng v! do thdp. Day li van

d0 khA phftc tap vi sE lI chrj dd cho nhfng nghiOn

c[ru tiOp theo.

rfr r,u4N

Blo tir cluan s6t duoc trOn clc blng ,chi d c6c

d)i tram dia tu li0n quan chit ch6 tdi su bing nd

sic cdu trOr.r dia Mat Trdi k6o theo su gia tlng cria

cu'on-u dO gi6 Mit Troi, v6i su thay deji cua tluorlg
tu gii'a ciic hiirrh tinh r,) su tuong tic ctja gi6 Mat
Tr<ri vdi tu' cluyen Trii DLit. Kel quai phin tich su

thal, 6$i nrit d6 diOn tu theo chidu cao trong thoi
gian hai trin blo tu t[en Llua so lieu dia tu. di€n ly
o dii dicn ly Phn Thuy cho thdy bio tir c6 inh
huong rnanh tdi l6p F cria tdng diOn ly vI it c6 iinh

hu6ng <r do cao I6p E. Sau thoi diem bit ddu cua

bio khoing l-2 gio. chidu cao bieu kieir h'F ting

t34

lOn, su gia ting niy rdt 16 r6t toi khi kdt thfc pha

chinh ciia bdo. Ndng dO di€n tu ban ddu giiur sau

d6 lai ting vd bidn deii phrlc tap hon su thay ddi do
cao bidu kicn h'F. Day ld didrn dac biet cria su biOir

diii cria tdng diOn ly trong thoi gian bio cluan slt
duoc 6 ddi dien ly Phri Thuy. NghiOu cfiu su biOn

deii crja tAng diOn ly 6 khu vuc Vict Nam trong thoi
gian b6o t[ tidn hinh o day mdi chi la budc ddu,

ddi h6i phrii duoc nghiOn c[ru sAu th€m vdi viOc sri

dung sd liOu diOn ly trong khu vuc vd thd gidi, g6n

viOc so s6nh c6c dac didm bidn thiOn tu o nudc ta
tlll vdi bi€n thiOn tu d chc khu vuc kh6c tren the

gidi [8].

Ldi c6m dn : ciic tlc giri clm on Pgs Ts Hi
DuyOn ChAu di c6 nhfng i kieh d6ng g6p trong
viOc hoin chinh b)i b1o. Bii b6o duo. c thuc hiOn vdi
su h6 trd kinh phi cria HOi d6ng Khoa hoc Tu nhiOn.
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trinh h6a hoc xdy ra it hon, ddi vdi c6c tuydn chidu

cao c6 toc dO sinh vd mat ion c0 dinh, su gia tf,ng

d0 cao kdm theo su tlng tdn so toi han foF2 vi
tang mat dO diOn tu. Nhung o tdng diOn ly khu vuc

Phfi Thuy, sLr gia tang chidu cao ban ddu kdm theo

su girirn tAn sd tdi han foF2 vi sg gitim rnAt d0 diOn

tu tai dinh l6p F, sau d6 mat do c6 the thay dcii

theo hudng rrguoc lai trong cAc con bio tu manh

dang xenr x6t d day, vi dAy lI mOt diern khic biet
cria tlirrg diOn ly ving Hi NOi. Stl suy gidm mAt dO

diOn tu tai dinh ldp F c6 the liOn quan t6i su tang

hop phdn clc phtrn tu trung hoa N2 \,i Oz so \'6i
ciic khi nhe hon. Su gia tang ciia rnAt d6 N2 vi 02

sO li)ur gih-n cic ty so N-N2 vi O-Oz dAn tdi toc do

tiri ho. p crja diOn tri vdi c6c ion s€ xiy ra nhanh

hon, kdt quii li tao ra srr giim cria foF2 vd su giirn
ciia mAt dO dion tri 6 do cao dinh F.

BOn canh su thay d6i hop phdn khi trung hda vi
su ddi luu trong nhiOt quyen (gi6 trung hda), trong
nhing nlm gdn day c6 nhidu nghiOn ctru dd cAp t6i
vai trd cria diOn trudng vA dong diOn nhiOu loan tu
ving cLrc c[ng ti nguy€n nh0n ciia su bion deii cria

tdng diOn ly ving v! dO trung binh vi ving v! d0

thdp trong thoi gian bio bang.cic nghien cfu
thong kc hoic nghiOn criu nhfrng trudng hoo riOng

16,1, 10, 13, 14, 171. Didu ndy c0ng c6 thd thay so

b0 khi so slnh hinh 6a vdi su bici deii cua cic chi
sO AU r,) AL o hinh 2, hinh 6b vdi cic chi sO

tuong ilng d hinh 4. Chlng ta c6 thd thriy su bieh

dcji crja su gia ting chi6u cao dinh F o ngdy blo ti
gdn giOng vdi su biOn drji cua chc chi so AU vI
AL, nghia ld c6 rnOt su lien he nhrit dinh gifra c6c

bieh drti crla cAc dong electrojet cuc vdi su bidn

deii cria do cao dinh F vDug v! do thdp. DAy li vajn

dd khir phftc tap vi sO lI chtj d6 cho nhtrrg nghidrr

c[ru ti0p theo.

xfr ruAN

Bio ti quan sAt duoc trOn clc blng ghi o c6c

diii tram dia tu liOn quan chat ch6 tdi su bing nei

sic cCu trOn dia Mat Troi k6o theo su gia tang cria

cuong do gi6 Mrt Troi. voi su tlray dcji ctlLr tfudng
tu gina circ hiirrh tinh r,) su tuong tirc ctja gi6 Mit
Tr<ri vdi tu quyen Trii Ddt. Kel cluri phAn tich su

thal, 66ji r.nit dO diOn tu theo chidu cao trong thoi
gian hai trin btio tu trOn rlua so lieu dia tu. di€n ly
6 dii dien ly Phrh Thuy cho thdy bio til c6 iinh

hu6ng marrh toi l6p F cila tAng dion ly vd it c6 inh
hu6ng o <16 cao ldp E. Sau thoi diem bit ddu cua

blo khoing l-2 gio, clridu cuo bieu kiOn h'F ting

t34

len, su gia tang ndy rdt 16 r€t tdi khi kdt thfic pha

chinh ciia bdo. Ndng d0 di€n tu ban ddu gidm sau

d6 lai ting vd bidn Aeii ptuic tap hon su thay dcii do

cao bidu kien h'F. Day li didm dac biOt crla su biOh

deii crja tdng diOn ly trong thoi gian bio cluan sAt

duoc 6 dii dien ly Phfi Thuy. Nghi€u c[ru su bi€n
deii crja tAng diOn ly & khu vuc Viet Nam trong thoi
gian bdo tu tidn hinh 6 day mdi chi ld buoc ddu,

ddi h6i phrii duoc nghiOn cfu sAu th€m vdi viec sfr

dung sd li€u di0n ly trong khu vuc vd thd gidi, g6n

viOc so s6nh c6c dac didm biOn thiOn tu o nudc ta
tlll vdi bi€n thiOn tu 6 c6c khu vuc khAc tren the

gi6i [8].

Ldi c6m dn : c6c tirc giri c1rn dn Pgs Ts Hi
DuyOn ChAu dd c6 nhfng !'ki0h d6ng g6p trong
viOc hodn chinh b)i b6o. Bii blo duoc thuc hiOn vdi
su h6 tro kinh phi cria Hoi ddng Khoa hoc Tu nhi6n.
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SUMMARY

Geomagnetic and ionospheric storms on the 6-7h
Avril 2000 and on the 31st March 2001 observed at

Phu Thuy

This paper presents the results of a study of the
geomagnetic and ionospheric storms on the, 6-7b
Avril 2000 and on the 31"t March 2001 based on
the geomagnetic and ionospheric vertical sounding
data obserued at Phu Thuy observatory. The
complecated responses of the ionosphere on the
geomagnetic storms were ahalysed..lt showed that
after the sudden storm commencement (SSC)
aboul one hour, at Phu Thuy the critical frequency
foF2 decreases and the virtual height h'F increases
clearly. The calculation.of the height profiles of the
electron density distribution showed that the
geomagnetic storms cause complecated variations
in the F ionospheric layer from the height greater
than about 200km. The decreases of the electron
density in the F layer seem to be hold during some
hours, lhen varied by a complicated manner; lhe
variations in the ionosphere observed at Phu Thuy
disappear about24 hou's after the SSC.

Ngdy nhdn bdi : I I -9-2003
Vi€nVdt l'jt Dia cdu
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