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1. Mé dau

Spread F (Fs) 1a hién tugng bét 6n dinh cta cdu
truc plasma khu vyc 16p F téng dién ly. Fs thé hién
trén dién ly dd thu duoc nh¢ phuong phép tham do
thing dimg 1a cac vét phan xa bi trai rong vé tan sd
va d6 cao thay vi la dudng cong manh trong diéu
kién 6n dinh [26]. Vét Fs c6 nhidu dang khac nhau
va dugc phan thanh 4 dang chinh la trai rdng vé tn
s6 (Fs_F), trai rong vé d6 cao (Fs_Q), trai rong vé
tan sd 1an d6 cao (Fs_L) va khong thé dinh dang
(Fs_P). Tur goc d6 anh hudng téi truyén séng vo
tuyén, Fs duoc quan tdm véi hai dang co ban la
Fs QvaFs_ F[10,26].

Céc két qua nghién ctru cho thdy, Fs Q lién
quan dén hiéu ung nhép nhay dién ly, c6 thé giy
gian doan tam thoi va lam suy giam chét luong tin
hiéu trén dudng truyén vé tinh - mat dét trong khi
Fs_F khong c6 sy lién hé nao véi hién tugng nay
[1, 15, 21]. Cung véi su phat trién cua thong tin
lién lac v¢ tinh, thong tin vé spread F, didc biét
Fs_Q va Fs_ F, la rit quan trong cho cac nghién
ctru cdu trac plasma dién ly, c6 ¥ nghia dic biét
trong nghién ctru va du bao thoi tiét khong gian
toan ciu. Vi vay, Fs thudong dugc xem xét dé phéan
loai thanh hai dang co ban néu trén véi gia thiét ring
cac vét Fs dang vo dinh hinh [10] 13 san phim cia
qua trinh phan xa tir cac 16p bi nghiéng nén cling co
thé duoc xép vao dang trai rng vé d6 cao [26].

O khu vuc xich dao tir, da c6 hang loat bao cao
khoa hoc vé dac tinh xuét hién cua spread F va hai
dang Fs co ban theo bién trinh ngdy dém, theo
mua, theo hoat dong Mat Troi va hoat dong dia tur
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[2-5, 7, 12, 15-24]. O Viét Nam, sir dung sé liéu tai
Dai quan tric khi quyén Héc Moén, Tp. HO Chi
Minh (10.50 N, 106.33 E, vy d¢ tir: 2.9 N), Hoang
Thai Lan va nhom tac gia di nghién ctru thong ké
dac tinh cua su xuét hién Fs, phan loai cac dang Fs,
bién thién mua va dinh luong do trai rong cua vét
phan xa trén cac dién ly dd trong giai doan 2002-
2006 [10].

Dé tiép tuc nghién ciru sdu hon nita vé& hién
tuong nay tai Viét Nam phuc vu muc tiéu truyén
thong v€ tinh, bai bdo nay tap trung vao phéan tich
Fs quan tric tai Dai Hoc Mén trong hai nim 2003
va 2005. Nam 2003 dugc chon dai dién cho giai
doan Mat Troi hoat ddng trung binh (sé vét den
trung binh = 63,7) va ndm 2005-dai dién cho giai
doan Mat Troi hoat dong yéu (sé vét den trung
binh = 29,8) cua chu trinh Mat Troi thu 23. Bai bao
phan tich dic tinh xuét hién cua spread F néi chung
va cua hai dang Fs_Q Va Fs_F trong diéu kién hoat
dong tir yén tinh (chi sé Kp < 3) Céc két qua nay
ciing s& duoc so sanh vai cac két qua cua mot sb
tram xung quanh xich dao tir trén thé gioi
(Thumba, Kodaikanal cua An b9, Huancayo cua
Peru, Baguio cua Philippin va Fortaleza ctia Brazil)
trong diéu kién tuong tu vé d0 hoat dong Mat Troi
va dia tur.

2. Két qua va thio luin
2.1. Co ché xudt hi¢n cdc dang Spread F

Fs xuét hién trén dién ly dd quan tréc tai Tp. H)
Chi Minh c6 nhiéu dang khac nhau [10]. Pay la
mot dac trung cla cac tram xich dao tir & cac vung



kinh tuyén khic nhau [4, 24]. Két qua quan tric tai
Tp. HS Chi Minh cho thay, co nhiing giai doan
quan tric duoc su phat trién tudn tu tir Fs . Q vao
giai doan truéc ntra dém thanh Fs F giai doan sau
ntra dém Ve‘l cudi cung 1a s trai rong toan phan trén
toan bo vét phan xa (hmh 1). Tuy nhlen c6 nhitng
giai doan khong thé nhan thdy mdi lién hé nao
trong thir tw xuit hién Fs_ Q — Fs_F. Hai dang Fs
nay c6 thé xuét hién 1an luot trong ca hai giai doan

10/08/2003

200 BEE Ry

trudc va sau nira dém, ciing c6 khi vét trai rong
toan phan xuét hién xen k& v6i hai dang. Pic biét,
rat nhidu truong hop ghi nhén thiy c6 su gian doan
tir 15 phit (1 dién ly d6) dén 2 gio 30 phit (10 dién
ly d0) gitra hai 1an xuét hién Fs lién tiép. Ciing c6
truong hop gian doan hai hodc ba lan trong mot
chudi xuit hién Fs trong dém. Day chinh 1a diém
khéc biét so véi tram Thumba (8.31 N, 76.52 E, v§
do tir: 0.47 S), An Do.
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) Hinh 1. Sy hinh thanh 2 dang Fs: Fs_Q vao thoi diém trwéc nlva dém (23:00)
sau do den Fs_ F vao giai doan sau ntra dém (02:30) va cudi cung la sy trai rong trén toan bd vet phan xa (03:00)

Ching minh ly thuyét va thuc t& quan tric tai
héu hét cac tram vung xich dao tir cho thdy c6 kha
nang ton tai mot qua trinh, ma trong d6 Fs Q Xuét
hién trén dién ly dd vao giai doan diu cua sy hinh
thanh Fs khi cc cdu trac bit 6n dinh ¢& nho (vai
chuc centimét dén vai chuc mét) va cac cAu tric c&
16n (vai km dén vai trim km) clng tOn tai va lam
nhleu loan phan day lop F. Sau d6, khi cac céu trac
bét 6n dinh nay phat trién 1én phia trén, xuyen qua
toan bo 16p F 1én dén phan dinh thi cac bat 6n dinh
nho bi triét tiéu, chi con lai cau triic bit 6n dinh 16n
va hinh thanh céc cu trac dang bot bong bong
(bubble) bay la giai doan “phan ra rN” - giai doan
gin két thic cta qua trinh phat trién Fs, khi d6
Fs F xuét hién trén dién ly dd [2, 15,17, 21].

Két qua nghién cuu tai cac tram xich dao tu
trén theé gidi cho thay:

Tai Waltair, An Do (17.4 N, 83.2 E, v§ do tir:
7.4 N), qua trinh hinh thanh va phan ra cta cac
mang khuéch tan quan tréc duoc nho vao viéc theo
doi su xuét hién va bién mét tudn tu cua cac vét
phan xa trai rong [15]. Su xuét hién tudn tu tir
Fs_Q dén Fs_F ghi nhan tai Thumba dugc béo cdo
boi Chandra va Rastogi [4], tai Kodaikanal bai
Sastri va Murthy [23] va tai Huancayo boi Rastogi
[17]. Tuy nhién, tai Fortaleza (Brazil) cac trudng

hop quan trac dugc déu khong thé hién qua trinh
phat trién tudn tu tr Fs . Q thanh Fs F, tai tram
Kodaikanal ghi nhan nhiéu truong hop c6 gian doan
tir hang chuc phut dén hang gior dong ho giira hai vét
Fs lién tuc [1]. Tai Tp. H5 Chi Minh, ta nhan dwoc
ket qué twong ti. Dac diém nay cung véi thoi diém
xudt hién cuc dai cia Fs Q, Fs F va su bién thién
theo mua khong giéng nhau cua hai dang Fs nay tai
mot s6 tram cho thiy Fs_F khong chi don gian 1a két
qua cua su phanra Fs_Q [21-24].

2.2. Bién thién theo thoi gian ngay dém

Hinh 2 cho thay xu thé dat cuc dai xuét hién cta
ca Fs, Fs_Q va Fs_F déu dich chuyén déan tir truéc
nta dém vao nam 2003 (hoat dong Mat Troi trung
binh) sang thoi gian sau nta dém vao nam 2005
(hoat dong Mat Troi yéu). Su xudt hién Fs co cuc
dai vao truGc nira dém chiém 9/12 thang cua nim
2003 v6i 8 thang trong sb d6 dat dinh xuét hién vao
khoang 20:00-22:00. Vao céac thang xung quanh
phan diém, spread F déu xuit hién sém trong khi
vao cac thang 6, 7, 12 déu xut hién mudn sau nira
dém. Nguoc lai, nam 2005 chi ¢6 4/12 thang c¢6 dinh
xuét hién trudce nira dém va 1 cac thang Xuan - Thu
phan. Thoi gian xuét hién cuc dai spread F cia cac
thang 10, 11/2005 mudn hon so voi nam 2003
nhung cta thang 6, 7 thi lai sém hon 2 gi¢. Riéng
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thang 12 ciia hai nam déu dat dinh xut hién cing
thoi di€m va la mudn nhat trong dém.

Trong ndm 2003, dang Fs Q déu xuét hién vao
trude nura dém trong cac thang phan diém va sau
ntra dém trong cac thang dieém chi. Vao thang 12,

LT

Fs va Fs_Q cua ca hai nam déu dat dinh xuit hién
cung thoi diém khoang 04 LT. Vao thang 6, dinh
xudt hién cua Fs va Fs_Q trong nam 2005 cung vao
khoang 00 LT - sém hon so véi nam 2003 (vao
khoang 03 LT). Diéu nay ching t6 Fs_Q chiém wu
thé trong céc thang diém chi so vi Fs_F.
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Hinh 2. Thoi didm xuét hién nhiéu nhét theo thang clia Fs_Q (khung 1), Fs_F (khung 2) va Fs tdng cong (khung 3)

Dbi voi Fs_F, cyc dai xudt hién déu vao sau
ntra dém trong cac thang Xuan-Thu phan cua ca
hai nam. Sy Xuét hién cyc dai xay ra trudc nua
dém vao thang 6 trong ca hai nam. Riéng thang 12
nam 2003, cuc dai xay ra trudc ntra dém (23 LT)
trong khi dinh ndy xay ra rt muén trong thang
12/2005. Két qua nay phu hop véi két qua cua
Hoang Thai Lan [9], dang Fs_Q xut hién thuong
vao 21:00-22:00 va dang Fs_F thudong vao 23:00-
01:00.

Céc két qua nay ciing phu hop véi két qua cua
cac tram Baguio (16.25 N, 120.36 E, vy do tu:
10 N), Philippin; Kodaikanal (10.6 N, 77 E, vy d0
tu: 3.5 N), An Do va tai Fortaleza (4.0 S, 322 E, v§
do tr: 1.7 S), Brazil [7, 12, 23].

Theo Marasigan (1960), tai Baguio, Fs dat cuc
dai ltc 01:00 LT vao Ha chi trong thoi ky Mat Troi
hoat dong yéu [12]. Tai Waltair, theo Rao va nnk
(1961), thoi diém khoi ddu vao khoang 19:00 LT,
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¢6 tir mot dén hai dinh xuat hién truc nira dém va
mot dinh nira sau ntra dém nhung cuc dai thudng la
dinh dau tién vao 19:00-22:00 LT trong thoi ky dja
tr yén tinh [15]. Tai Ahmedabad (23.2 N, 72.3 E,
vy do tur: 13.8 N), An b9, trong cac nam hoat dong
Mit Troi trung binh va yéu, cuc dai Fs vao khoang
22:00-23:00 va 02:00 LT. Tai Huancayo (12.0 S,
75.3 W, v§ @6 tu: 0.6 S), Peru, Fs _F dat cuc dai
khoang 00:00-01:00 LT vao thoi gian Mat Troi
hoat dong manh va trung binh. Riéng Fs_Q, vao
thoi gian Mat Troi hoat dong manh, cuc dai luon
xuét hién 6n dinh vao 21:00 LT va vao thoi gian
Mat Troi hoat dong trung binh, cuc dai xuét hién
vao khoang 20:00 LT. Két qua spread F quan tric &
Huancayo tir 1957 dén 1975 cho thy su xuét hién
ctia Fs_Q ty 1& nghich v&i sb vét den Mat Troi, con
sur Xuat hién cua Fs F thi hau nhu khong phu
thudc vao chu trinh cua Mat Troi [16, 17, 20, 22].
Sastri va nnk (1975) nghién ctru Fs tai Kodaikanal,
khé“ing dinh mot 1an nira dang Fs thuong xuét hién



truéc nua dém la Fs_ Q va sau nua dém la Fs F
[23]. Két qua nghién ctru vé Fs cua Chandra va
Rastogi tai 4 tram Huancayo (Peru), Ibadan
(Nigeria), Kodaikanal (An Do), Djibouti (boéng
Béc Phi) naim 1972 cho thiy spread F thuong xuét
hién manh vao sau ntra dém trong thoi ky Mat Troi
hoat dong yéu [5]. Nam 1998, MacDougall va nnk
cong bd két qua tai Fortaleza, Brazil cho thiy Fs
sau nua dém dat cuc dai trong khoang 01:00-04:00,
dac biét vao khoang 03:30-04:00 vao thang 12
trong nhiing ndm Mat Troi hoat ddng yéu [7].

3.3. Bién thién mia

Hinh 3 biéu dién két qua quan tric vé& sy xuét
hién cua spread F tong cong va hai dang Fs_Q,
Fs_F theo gio trong ngay va theo cac thang trong
nam. Ta c6 thé thay mot dic diém Chung la spread
F ¢6 xu hudng xuét hién it hon vé& sb lwong va
mudn hon vé thoi gian trong dém vao nam 2005.

Dang Fs_Q xuét hién nhiéu hon vao trude ntra
dém trong nam 2003 va voi thoi diém khoi dau
chém lai trong nam 2005. TAn suét Fs Q xuét hién
nhiéu hon trong nam 2003 so véi ndm 2005, ngoai
trir thang 6 va thang 7. Trong hai thadng nay, su
xuét hién cuc dai cua Fs_Q x4y ra sém hon trong
nam 2005 so voi ndm 2003. Trong cd hai nam,
Fs_Q d&u xuét hién nhiéu vao cac thang 2, 3, 4; it
xuit hién vao thang 1, 12 va giam rat dot ngot
trong cac thang 9, 10, 11 ctia nam 2005.

Dang Fs_F xuat hién chu yéu vao sau nira dém
va sb 1an xuat hién trong nam 2003 vuot tréi hon
hén so v&i nim 2005. Két qua cho thy vai trd uu
thé cua Fs_Q trong Fs tong cong vao thoi gian
trude nira dém va vai tro wu thé cia Fs_F vao thoi
gian sau ntta dém trong cac thang 3, 4, 5 va 9, 10.
Céc dic diém nay thé hién su khac biét hoan toan
trong sy Xuét hién spread F tai khu vuc Tp. HO Chi
Minh so véi cac tram khu vgc chau My (Brazil va
Peru) va tuong dong so voi cac tram & chau A (An
D6 va Philippin). Tuy nhién, xu thé bién thién
ddng dang cia hai dang Fs_Q va Fs_F & Viét Nam
lai c6 sy tuong déng v6i tram Huancayo (Peru) [4,
7,12,17,19,22,24].

Bién thién theo mua cua spread F tai khu vuc
Pong Nam A va Thai Binh Duong (Baguio -
Philipin, ddo Christmas - Thai Binh Duong, Nha
Trang - Viét Nam) khong thé hién bién d6i dang ké
tuy sy xuét hién c6 it hon vao cac thang mua dong.
Trong khi tai Waltair, Fs xuét hién cuc dai vao

phan diém va cuc tiéu vao diém chi, thi tai Nam
My, Fs bién thién manh theo mua véi cuc dai vao
thang 12 va cyc tiéu vao thang 6. Ngugc lai, &
Chéu Phi cyc dai vao thang 6 va cuc tiéu vao thang
12 [3, 12, 15, 20].

Ngoai ra, tai Ahmedabad, Baguio cling quan
tréc thdy cuc dai Fs vao cac thang mua hé véi hai
cuc dai vao thang 6-7 va thang 1. Su xuét hién cua
Fs quan tric dwoc trong cic thang mua hé tai
nhiing tram nay ty 1¢ nghich véi s6 vét den Mat
Troi. Vao thoi gian Mét Troi hoat dong cuc dai tn
suat xuit hién Fs vao miia h¢ chi khoang 10% va
Ién t&1 50% vao giai doan Mat Troi hoat dong cuc
tiéu [5, 16, 18].

Hinh 4 biéu dién bién thién mua cua spread F
va so sanh mic do bién thién theo nam. Co thé
thy trong nam 2003, spread F tong cong xuét hién
nhiéu hon céa vao cac thang Xuan - Thu phan (3, 4,
9, 10) va it hon vao cac thang 5, 6, 7 va 8. Tuong
{mg voi xu thé d6 1a dang Fs_Q. Trong niam 2005,
spread F téng cong lai xuét hién nhiéu hon ca vao
cac thang 5, 6, 7 va 8; tiép theo 14 cac thang Xuan-
Thu phén va it nhat vao cac thang 1, 2, 11 va 12.
Dang Fs_Q ciing bién thién dong di¢u.

Két qua cho thdy, Spread F giam theo d6 hoat
dong cua Mat Troi va co bién thién theo mua khé
15 rét. Két qua nay tuong tng voi két qua quan tric
duogc ¢ tram Kodaikanal (An D) [3].

Cac bao cao cho théy réng, su bién thién theo
d6 hoat dong Mat Troi cua Spread F quan tric &
cac tram khac nhau tai khu vyc xich dao tir cling
khac nhau mot cach dang ké. O Huancayo, Fs xuét
hién ty 1¢ nghich véi do hoat dong cia Mit Troi. O
Djibouti, Ibadan va Kodaikanal mbi quan hé 1a ty
1¢ thuan [3]. Hai dang Fs_Q va Fs_F ciing bién
thién tuong tu va cung tang theo hoat dong Mat
Troi ¢ tai 3 tram nay. Riéng tai Huancayo, Fs_Q
bién thién ngugc voi hoat dong Mat Troi con Fs_F
thi khong thé hién mdi quan hé nao [13, 18, 22,
24]. Tai Ahmedabad, Fs_F chiém wu thé trong cac
nam hoat dong Mit Troi yéu [16].

Theo Hoang Thai Lan va Abdu M.A., spread F
xudt hién tai Viét Nam it hon rd rét so véi Brazil.
Xu thé bién thién mua hiu nhu trai nguoc nhau tai
hai khu vuc véi cuc dai vao thang 7 va cuc tiéu vao
thang 12 & Viét Nam, trong khi ¢ Brazil cuc dai
vao thang 12 va cuc tidu vao thang 7 [9].

129



2005

2003

06 LT

Hinh 3. Bién thién mua clia spread F

=y
T

B B T L 0,”m

(%]
Lo

..12...123.-1.36700

(%]
LL

130



Cacthang 1, 2, 11,12

Céacthang 3, 4,9, 10

Cacthéng 5,6, 7, 8

o—Fs Q % (o—FsQ 0 Fo—FsQ
e—FsF q0 FC%@ 40t TsF
2003 . _ c! "“’wﬂb _
£ 304 ¢ By \ 304
¢ R 2 N 7
¢ %}' 0 ¢ whie  20] et
T By _ o 5N s e
o Oy 104 - & boemlo10 A R
a2t ‘95’(&3@. (W y (\D?Jl' o = -t \501
e 2 mg| S 5 gl et .
—o—FsQ T re—FsQ T r—FsQ
2005 —e—FsF 4” 7—'— FsF 4“7—0— FsF
30 30 o
_ %% _ 5
R W 7
& . ; °
2 10 I e l%ls 10 A
o & . ] v n
i O g, [=I S Q’:&) 50,55 e ¢
. c@l o.h‘g s&b% o m};{ “".\ 5 o & i" LA i
o—2003 ho—a2m03 7 T N ==
Le— 2005 40200 ﬁ 3 % Mimaeis
=]
o i 2 | |6 oo _
$8 o 30 g ; T a0, 30 o
Fs ?’ Gﬁ)b'?llo / ? "O it ) .g - 9{9:;.00 .-Q')‘
¢ 5 20 o4 im O&&; . 20 Q%m,cowr bcgoobdi
° L ] !
S Wz 10 L-f Wb 10/ / e
l|’ .»d” - .O-O - %. L J
4 n | . I nd g
18 20 22 00 02 04 06 18 20 22 00 02 04 06 18 20 22 00 02 04 06 LT

Hinh 4. Bién thién mua cla Fs_ Q, Fs_ F va Fs tdng cong trong hai n&m 2003 va 2005

Lyon cho ring ton tai mot vanh dai spread F
manh c6 tam tai duong xich dao tir va trai rong
khoang 10° vy do tir vé phia hai nira ban cau [14].
Theo d6, Tp. H5 Chi Minh s& nam trong ving c6
spread F manh. Tuy nhién, két qua quan tric bang
vé tinh duoc McClure va nhom tac gia cong bd
nam 1998 [8] lai cho thay Viét Nam nam trong khu
vuc ¢6 hoat dong spread F yéu nhat. Két qua cua
McClure phu hop véi két qua quan tric tai chd cia
Hoang Thai Lan va nhom tac gia [9, 10].

Trong khi co ché vat 1y xay ra spread F tai cac
khu vyc khac hau nhu da duge giai thich bang hai
gia thuyét dang dugc chip nhan hién nay [11] thi
hién tuong spread F tai Viét Nam van chua dugc
giai thich mot cach thoa dang [25]. Cac két qua
phan tich tr bai bao nay cho théy, hién tugng
spread F tai Tp. HO Chi Minh tuy c6 mot s dic
diém tuong ty voi két qua cia mot sé khu vue
khac, nhung van c6 khac biét 16n so véi cac tram

co vi tri tuong déng ¢ ngay trong khu vuc
(Philippin va An D9) [8].

Do vay, nhitng nghién ctru sdu hon vé sprerad F
tai Viét Nam can phai déy manh hon nita dé lam
sang to cac dac diém va co ché dia phuong dic thu
cua hién tugng nay.

3. Két luan

Két qua khao sat trong hai nam c6 d6 hoat dong
Mit Troi trung binh va yéu, véi diéu kién dia tir
yén tinh cho thiy mot s6 dac diém cua spread F tai
vung xich dao tir cua Viét Nam nhu sau:

(1) Spread F giam theo d¢ hoat dong Mat Troi,
thoi gian xuét hién muén hon trong nam d¢ hoat
dong Mat Troi yéu.

(2) Dang Fs_Q xuét hién nhiéu hon vao céac
thang Xuan - Thu phan va chiém uu thé trong giai
doan trudc nira dém.
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(3) Dang Fs F chiém wu thé trong giai doan
sau ntra dém.

(4) Bién thién cua hai dang Fs_Q va Fs_F kha
dong di¢u theo mua véi cuc dai ¢ phan diém.

~(5) Khong quan tréc thdy sy xudt hién va phat
trién tuan tu tir dang Fs_Q sang dang Fs F.

Noi dung bai bao nay 1a mot phan két qua cua
d8 tai “Nghién ctru dic diém khi quyén ving xich
dao tur Viét Nam phuc vu ung dung cong nghé vii
tru trong du bao khi quyén 0 khu vuc nay” thudc
Chuong trinh KHCN Vi try do Vién Vat 1y Tp. Hb
Chi Minh chu tri thuc hién.
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SUMMARY
The occurrence of equatorial spread F over Ho Chi Minh City in years 2003 and 2005

This paper presents results of the study of spread F based on the ionograms obtained at Ho Chi Minh City (Vietnam)
for year 2003 (medium solar activity) and year 2005 (weak solar activity) under quiet geomagnetic conditions.

The characteristics of Spread F over Vietnam showed a tendency with a decrease and later occurrence in the year
of weaker solar activity. The seasonal variations showed maximum in March - April and minimum in December.

The Range Spread F (Fs_Q) that related to scintillations of radio signals between satellites and ground stations
occurred pre-midnight and appeared more in February, March and April. The time of appearance of the Fs_Q in the year

2005 occurred later than in the year 2003.

The Frequency Spread F (Fs_F) occurred post-midnight and showed maximum of occurrence during equinoxial

months.

These results were also compared with results of other equatorial stations.
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