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Tap chi CAC KHOA HOC VE TRAI DAT

3-2003

BIEN THIEN NGAY PEM CUA LOP DIEN LY F
TAI TP HO CHI MINH TRONG GIAI POAN
MAT TROI HOAT BONG MANH (2000 - 2002)

Khong gidng nhu cac 1dp & dudi, mat do khong
khi trong 16p F kha thdp 1am cho c4c mirc ion ton
tai voi nong do cao subt cd ngly va gidm rat cham
sau khi Mat Troi 1an. Hinh thai va cic bién thién
clia 16p dién ly F xich dao phu thuoc vao kha nhiéu
y&u t6 nhu sur troi dién tlr, gio trung hoa, sy khuéch
tan, cAc qué trinh tai hop va phan ly. Bién ly xich
dao thé hien nhiéu di thuong do su rang budc 4p
dat ctia tir trudng lén nhimg chuyén dong cua cac
hat mang dién [ 2, 3, 5, 6, 10, 17 }. D€ tim hiéu cic
di thuong cla dién ly xich dao, viéc nghién ciru
cdn dugc bat ddu tir nhimg van dé mang tinh quy
luat trong diéu kién tinh va én dinh. Bai bio trinh
bdy mot s6 két qui nghién ciru vé quy luat bién
thien ngay dém cha 10p dien ly F khong nhiéu loan,
duogc quan tric tai Tp H6 Chi Minh (106.34 °E ,
10.51 °N) tir nam 2000 dén nay.

I. CAC QUA TRINH VAT LY
TRONG LGP PIEN LY F

Trong 16p F, cic qua trinh vat Iy duoc thé hién
bang phuong trinh lién tuc cla néng do ion va
electron [1, 2] :

ON/at = q - BN - div (NV) )
q - t6c d6 ion hoa tao thanh plasma dién ly, B - he
sG tai hop, V - t6c do troi cna plasma.

Mirc do ion hoa clia khi quyén dugce tinh bang
cong thirc :
q=mn.o.nl )

I = cudng do birc xa Mat Trdi, n- hiéu sudt quang
jon hoa clia thanh phdn trung hoa, o - hiéu sudt hap
thu birc xa Mat Troi cia thanh phén trung hoa,
n - néng do nguyén tir hodc phan tir khi c6 kha
nang bi ion hoa.

HOANG THAI LAN

Birc xa Mat Trdi cha yéu tao ra 16p F co budc
séng 300 - 800 A. Phéan tmg ion héa trong 16p F
bao gom :

0'+0, — 0, +0
0'+N, —> NO'+N ®

Cac phan (ng tai hop x4y ra trong 16p F :

e+0"'+0, —> 0+ 0+ 0
e+0"+N, —> 0+ N+ N 4)
e + NO* — N+O

S6 hang biéu dién chuyén dong co thé trién
khai nhu sau :

div(NV)=N.divV + V.grad N )

Ta thdy hiéu img troi cira ndng do electron phu
thuoc mot phan vao van téc phan ky, mot phdn vao
su chuyén dong cla gradient néng do electron ton
tai tir trudc.

Trong ving dién ly xich dao thudng c6 gradient
ngang ctia néng do electron va chuyén dong plasma
theo chiéu ngang chi€ém uvu th€ thong qua s6 hang
V.grad N hon 12 & dién ly vang vi d6 trung binh.

Vian toc plasma V gém cac s6 hang : dién trudng
(E), gi6 trung hoa (W) va khuéch tan plasma (D) :

V = Vg+Vy+Vp (6)
S6 hang thir nhat biéu dién su troi dién tir :
Vg = (E x B)/B’ @

Truong dia t¢ B ndm ngang va hudng vé phia
bic & tai xich dao tao ra mot dién trudng tu tay
sang dong E, s& gay ra su troi plasma 1én phia trén
va mot trudng thang diimg E, tao ra su troi plasma
hudng vé phia tay.

Sur troi dién tir trong phuong trinh lién tuc chu
yé&u phu thuoc vao s6 hang ngang (V. grad N), s6
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hang divergence trong phuong trinh (5) thuong
nho, vi :

div Vg = (B.rotE - E. rotB)/B + (8)
+ (E x B)grdd(l/B)

(J day, rot E = 0 vi E 12 trudng the va rot B thuc
t€ bj triét tieu vi mat 4o dong trong 16p F rat nho.
S6 hang con lai trong phuong trinh (8) cling khé nho
vi né phu thuoc vio bién thién khéng gian cua B.

S6 hang thir hai biéu dién hién twong gid trung
hoa diéu khién plasma 16p F theo cic dudng surc tir
vOi mot téc do bing voi thanh phin gio theo hudng
d6. Vecto van tdc co thé viet nhu sau :

Vw = (U x B) B/B ©)

Ciing nhu Vg, Vi ¢ su phan ky nho.

Van tde gio théi theo chiéu ngang (U) phu
thuoc vao luc Coriolis do su quay clia Trii Dat voi
van téc goe €, vo do nhot phan ur ctia khong khi
va vao luc cin ion do cac va cham giira cac phén
tir khi va céc ion.

Phuong trinh dong luc clia gi6 ngang :
dU/dt =F-2Q x U + k,(V-U) + (p/p)VZU (10)

F - luc do chenh lech ap sufft, p - mat do khi
quyén, 1 - he s6 nhot phan tir, k, - tdn s6 va cham
giifa ion va phan ti trung hoa.

G day -
du/dt = 1y

Ngom cac sG hang trén, c6 thé con thém higu
{mg triéu nhap vao so hang gradient ap sudt. SO
hang do6 nhét quan trong trong 16p F vi nd anh
hudng den bién thien doc cua gio. Luc can ion ton
tai boi cac ion, bi trudng dia tu ché ngu, khong thé
chuyén dong mot cich tu do cling véi gi6. Luc can
ion chi thuc thi khi van tSc troi cia plasma V khac
véi van t6c gio trung hoa U. Su khic biet do dugc
xdc dinh phan lén boi truedng dia tir. Phuong trinh
(10) cho lhay néu céac ion khoi dong bang luc dién
tir, thi lue cdn ion tac dong nhu mot luc diéu khién
len khi quyén trung hoa [1, 4,7, 8, 10-16].

ou/ot+ (U U

S5 hang thir ba bidu dién sy khuéch tin cia
plasma. T6c d6 khuéch tan cuia plasma phu thuge
vio he s6 khuéch tan 2, vao trong luc, vao dao
ham bac 1 va bac 2 cia néng do plasma va nhigt
do theo huong cla trudng dia tir. S6 hang khuéch
tan plasma trong phuong trinh lién tuc c6 dang :
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- div (NVp) =D2N (12)

3 day D1a toan t& vi phan phirc hop, lién quan
dén dao ham bac 1 va bac 2 trong hé tao do dipole.
N6 da duge Kendall tinh todn bing phucng phép
dai s8 (1962) cho truang hop khi quyén ding nhiét
va tir truang dipole [9].

II. THONG TIN DIEN LY
QUA HAI THONG SO f,F2 VA hy, F2

Quan sat dién ly do ta thdy, nhém do cao h'
tang theo tdn s¢ dén khi x4y ra tdn s6 tham nhap.
Qué trinh khuéch tan va van chuyén cla cac ion
duoc thuc hién doc theo cic dudng sirc cla tur
trudmg Trai Dat. Tir 16p F, cang 1én cao, mat do ion
cang giam theo quy luat :

QNARE ' Mg
n dh 2kT,
Toi= (i Jed/2

sinl (13)

(14)

T, - nhi¢t do plasma, Te - nhigt do cla electron,
T; - nhiét do ion, I - d0 nghiéng cta tir trudng

Véi dong nhiét 6n dinh cua plasma, khi T, thay
ddi thi moi thay déi ctia khoi luong ion trong ong
duong strc s& phan anh sy thay d6i cia nong do ion
& mbi do cao va diém cuc dai cua 16p F. G do cao
hy,F, nai ¢6 ndéng do ion cuc dai, can bing hoa hoc
trd thanh yéu té chi y&u trong viéc hinh thanh va
duy tri su ion hoa. Céan béng hoa hoc duoc dinh
nghia 14 su can bing van toc tai hdp phan ly cta
cAc phan tit N, va O,, va sy bu trir cta dong ion di
chuyén tir 16p phia trén v6i mat do cuc dai [3, 91.

Téng hop cac yéu to trén, ta co thé két luan
néng do ion cyc dai N,,F2 12 thong s6 d& kiém soat
trang thai cda todn bo 16p F trong diéu kién tinh va
én dinh. Giita néng do ion cuc dai va tn O 61 han
cua 1ép F c6 mai quan he phu thude :

N,, = 124 x 10*f;? [€/cm?] (15)

Duoi tic dung cua gi6 trung hoa va dién truong
tai vung xich dao, 16p F dich chuyén len phia trén
va xuong phia dudi theo dudng strc tir truo‘ng Su
ion hoa khi di chuyén doc theo toan bo 6ng dudng
strc tao thanh 2 cuc dai & hai bén xich dao tir. Vi
vay, mudn ki€m sodt trang thii cua 16p F, ching ta
phai biét ca do cao x&y ra ion hoa cuc dai h,nF Hai
thong s6 quan trong nay va su thay doi cua chiing
theo thai gian ¢6 thé nhan duge qua phuong phip
tham do vo tuyén thang ding.



III. KET QUA NGHIEN CUU

S6 lieu dugc st dung dé€ phan tich gém 26
thang quan trdc trong giai doan Mat Trdi hoat dong
manh (2000-2002) bing may tham do vo tuyén
thang ding tai Pai quan tric Khi quyén Héc Mon,
Tp. H6 chi Minh.

Hinh thai va cac bién thién ngay dem cla 16p
dién ly F2 trong nam 2000 (W = 120) dugc trinh
bdy trén hinh 1. LA ndm c6 do hoat dong cia Mit
Troi dat cuc dai trong chu ky 23, cic quan tric cho
thdy : trong nhiéu thing, ting dién ly thé hién cac
nhiéu loan. Pic biet 1a vao cac thoi diém xung
quanh binh minh va ban dém.
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Hinh 1. Gia tri trung binh cua fuF2 va h, F2
trong nam 2000

Hinh 2 biéu dién cic bién thien ngdy dem dac
trung cla dién ly trong nam 2001 (W = 111). Vao
thoi gian tir 18 LT dén 20 LT quan sét thdy su gidm
néng do ion cla 16p F trong sudt c4 nam.
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Hinh 2. Gi4 tri trung binh cta foF2 va h,F2
trong nam 2001

Hinh 3 biéu dién cac bién thién ngdy dém cla
dien ly trong nam 2002. V&i do hoat dong cua Mat
Troi gidm (W = 104), hinh thai dién ly thé hien 6n
dinh hon rat nhiéu so v&i nam 2001 va dic biet 1a

50 vOi nam 2000.

KET LUAN

K&t qua nghién ciru cho thdy : tic dong cla birc
xa Mat Troi thé hién 13 rét trong su ting nhanh cla
fuF2 sau khi Mat Tr&i moc. Tuy nhién, vao thoi diém
Mat Troi ¢ thién dinh, tirc 1a lic cudng do birc xa
manh nh4t lai khong quan tric thiy cuc dai cia néng
do dién ly. Trong bién trinh ngdy dém, gia tri cla
tdn s6 tdi han bién thien trong khodng tir 5,1 MHz
dén 12,5 MHz. Gia tri cuc ti€u quan tric thay vao
lac 05 LT. Hai cuc dai néng do ion thé hién mot vio
budi sang (khoang 08 - 09 LT) va mot vao budi chiéu
(15 - 16 LT). Thoi gian bubi trua cho thay su sut
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Nam 2002
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Hinh 3. Cic gia tri trung binh cua fyF2 va h,F2
trong nam 2002

ndng do ion cha dién ly. Vao céc gid ban dém, quéi
trinh tai hop x4y ra 1 chinh thi gia tri cia foF2 lai
khé cao (8 - 12 MHz). D6 cao cua 16p F2 tai Tp
HCM nim & 250- 500 km, bién thién ngay dem
clia h,F2 vao khodng 150 km va bi kiém soat boi
su troi dién tir - 1én phia trén vao ban ngdy va
xudng phia dudi vdo ban dém.

Vio thoi gian nita dém, thudng quan sat thdy
hién tuong tang dot ngot néng do dién tir ddn dén
phat quang khi quyén. Dong plasma troi dich theo
huéng dong vai van téc khoang 150 km/h vao trude
nita dém va khoang 80 km/h vao sau nira dém.

Theo quy luat chuyén dong biéu kién cia Mat
Trai trong nam giita hai chi tuyén thi khodng thoi
gian cudi thang 4 ddu thang 5 va cudi thing 8 ddu
thang 9, Mat Trdi chiéu thing goc vao vi tri Tp
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HCM - cudng do birc xa manh nhat. Vao cudi thing
12 ddu thang 1, goc chi€u 12 nho nhat. Tuy vay, su
tang hay gidm do jon héa cla dién ly khong thay
déi twong ang. Su phu thudc cua trang thai dién ly
thé hién 13 hon vio s6 vét den cha Mat Trai. Khi
s0 vét den cao, gia tri cua tdn s§ fyF2 cling tang
cao vi tdn sudt nhiéu loan dién ly cling x4y ra
nhiéu hon. V& cic nhiéu loan quan tric duoc déi
v@i 16p F tai Tp HO6 Chi Minh, ching toi s& trinh
bdy trong mot bai bao khac.

Cong trinh dugc hoan thanh voi su hd trg kinh
phi clia Chuong trinh Nghién ciru Co ban vé Khoa
hoc Ty nhién.
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SUMMARY

Dlurnal varlation of the F-layer above Ho Chl Minh
city during the period high solar activity (2000-2002)

The present study is based on the ionogram data
at Hoc Mon observatory (106.34° E, 10.51° N) for
the period 2000 - 2002 corresponding to high
sunspot activity. The diurnal behavior of f,F2
preserves its character with a minimum about 05
LT and two maximum values, one in the morning
and the other in the afternoon. A prominent trough
around midday is evident. The increase in f,F2
occurs often during midnight period. The state of
the ionosphere depends on solar activity. There
were observed many ionospheric disturbances in
this period. i

Ngay nhdn bai : 28-10-2002
Phdn vién Vdt Iy Tp H6 Chi Minh
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