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Khong gidng nhu ctrcl6p 6 dudi, mlt d0 kh0ng
khi trong l6p F kh6 thdp ldm cho c6c mirc ion t6n

tai v6i ndng d0 cao suot ci ngdy vd gi6m rdt chAm

sau khi Mat Trdi lan. Hinh th6i vd cdc bidn thion
ctia lop diOn ly F xich dao phu thu0c vdo kh6 nhi6u
ydu t6 nhu su troi dicn tri, gi6 trung hda, su khudch

tin, c6c qu6 trinh t6i hqp vi phan ly. DiQn ly xich
dao thd hien nhidu di thuctng do su ring buOc 6p

dat ciia ti trudng lOn nhfrng chuydn dOng ciia c6c

hatmang dicn12,3,5,6,10, 17l. Ddtimhidu c6c

di thuong ciia di€n ly xich dao, vi6c nghi€n ctlu

cdn duoc b6t ddu tu nhtrng vdn dd mang tinh quy

luAt trong didu kiQn tinh vd dn dinh. Bdi b6o trinh
bAy mot sd kct quri nghiOn crlu vd quy luat biOn

thiOnngdy dOm ciia lop dien ly F khong nhi6u loan,

duo.c quan tr6c tai Tp H6 Chi Minh (106.34 'E ,

10.51 'N) tt nam 2000 ddn nay.

r. cAC QUA rRiNH var rY
TRONG LOP DIEN LYF

Trong l6p F, c6c qui trinh vflt l!' duo. c thd hien

bdng phuong trinh liOn tuc ciia ndng d0 ion vd

electron l,2l:

dN/& = q - BN - div(NV) (l)

q - tdc d0 ion h6a tao thdnh plasma dien ly, p - hc

sri tai hop, V - toc do troi ciia plasma.

Mirc d0 ion h6a ciia khi quydn duo. c tinh bang

c6ng thric :

q - r1.o.n.I (2)

I ;-cudng d0 brlc xa Mat Trdi, r1- hieu sudt quang

ion nOa ciia thdnh phAn trung hda, o - hieu sua't hdp

thu bric xa Mdt Trdi cria thinh phdn trung hda,

n - n6ng d0 nguy€n ni hoac phAn trl khi c6 khi
nang bi ion h6a.

HOAI.{G TFIAI LAN

Btc xe Mat Trdi chii ycu tao ra ldp F c6 budc
s6ng 300 - S0O A. Phrin frng ion h6a trong lop F
bao g6m :

o*+ oz + 9i.* 9. (3)
O*+ N, --+ NO*+ N

C6c phan fng t6i hgrp xdy ra trong lop F :

e+O*+Oz---> O+ O+ O
e+o++Nz --)o+ N+ N (4)

e + NO* + N+O

So h+ng bidu di6n chuydn d0ng c6 thd lridq
khai nhu sau :

div(NV)=N.divV + V.gradN (5)

Ta thdy hiOu tmg trOi ciia n6ng dO electron phu

thuOc mOt phdn vdo v0n tdc phan k!, mOt phdn vdo

su chuyi9n dong ciia gradient n6ng dO electron t6n

tai tir tru6c.
. 

Trong vungdiOn ly xich dao thudng c6 gradient

ngang cira ndng dO electron vd chuydn d0ng plasma

Go 
"nieu 

ngang chidm uu thd thong qua sd h4ng

V.grad N hon li 6 dien Iy vtng vi d0 trung binh.

V6n tdc plasma Vg6m c6c s0 hang : diOn trudng
(E), gi6 trung hoa (W) vn khuOch t6n plasma (D) :

V = VE+V1,y+Vp (6)

Si h4ng thri nhdt bidu di6n su tr0i diOn tt :

Vp = (E 
" B)/B2 Q)

Truong dia tri B nem ngang vd hudng vd phia

bdc 6 tai xich dao tao ra mot dicn trudng tt ny
sang d6ng E* sE gAy ra su trOi plasma l€n phia trOn

vi mot truong thang dfing E"tao ta su troi plasma

hu6ng vd phia tAy.

Su troi dicn tt trong phuong trinh li€n tuc chri

ydu phrl thuOc vdo so hang ngang (Vg. grad N), sd
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h4ng divergence trong phuong trinh (5) thudng

nh6, vi :

div VB - (B,rotE - E.rotB)/B2 ^+ (8)
+ (E x B ),grad (1/ 82) - O

Sd h4ng tht hai bidu di6n hi6n tuong gi6 trung

hoa didu khidn plasma lop F theo c6c duong sfc tu

vdi mOt tdc do bing vdi thdnh phdn gi6 theo hu6ng

d6. Vecto vxn tdc c6 thd viet nhu sau :

vey = (U x B) B/B2 (9)

Clng nhu Vu, V* c6 sr-r PhAn kY nho.

V4n theo (U) Phu

thuocv dos iD{tvdi
vAn tOc nhd hOng khi

vA vdo cic c6c Phdn

tu khi vd c6c ion.

Phuong trinh dong luc ctia gi6 ngang :

dU/dt= F-2f2 xU+ k"(V-U)+ (p/p)V'zU (10)

F - luc do chOnh lcch 6p sudt, p - mAt d0 khi

quyen, ;r - h€ so nhdt phAn ti, k" - tAn sO va cham

gifa ion vi PhAn ttr trung hoa'

doay:
dU/dt = atJft.+ (u.v)u (11)

biet d6 duoc
Phuong trinh
bang luc diOn

uc didu khien

lcn khi quydn trung hoa [1, 4,'7 '8' l0-16].

SO hang thrl ba bidu dicn su khudch tdn cua

plasma. Teic dO khuOch t6n cria plasma phu thuOc

vdo hO sd khudch t6n D vdo trong luc, vdo dao

hdm bAc I vd bAc 2 ciia n6ng do plasma vd nhiQt

d0 theo huong ciia truong dia tu. So hang khue'ch

tin plasma trong phuong trinh liOn tuc c6 dang :
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- div (NVu) = DDN (12)

O day) lA to6n tu vi phan ph0c hgp, lien quan

ddn dao him diPole.

N6 dd duoc g PheP

dai sd (1962) g nhiQt

vd tt trudng dipole [9],

II, THONG TIN DIEN LY

QUA HAI THONG SO fOF2 VA h. F2

Quan sAt dicn ly dd ta thdy, nh6m d0 cao h'

tang ra tdn sd thAm nhAP.

Qu6 chuYdn cia c6c ion

duoc c duong sirc cria tu

truong Tr6i Ddt. Tn l6p F, cing lOn cao, mAt d0 ion

cing girim theo quY luAt :

I dN 
= 

ms sinr fl3)
n dh zkTe

Tn = (T1 + T.)12 (14)

Tn - nhi6t dO plasma, T. - nhi0t dO ciia electron,

Ti - nhiOt dO ion, I - dO nghiOng cria til trudng

V6i dong nhiet dn dinh ciia plasma, khi Tn thay

ddi thi moi thay Odi cria khdi luong ion trong Ong

dudng sirc sE phiin 6nh su thay dfii crla n6ng dQ ion

o m6i do cao vd didm cuc dai crja ldp F. O d0 cao

h.F, noi c6 n6ng dO ion cuc dai, cAn bang h6a hoc

tro thinh ydu to chii yeu ffong viOc hinh thdnh vd

duy tri su ion h6a. CAn bang h6a hoc duoc dinh

nghia ld srr cAn bing vAn tOc t6i hqp - phln ly cfa

c6c phAn tu N2 vA 02, vd su bi tru ciia ddng ion di

chuydn ttr ldp phia trOn vdi mAt d0 cuc dai [8, 9]'

Tdng hqp c6c ydu td tren, ta c6 thd k€t luan

ndng dO ion cuc dai N,.F2 ld thOng sd dd kidm so6t

trang thAi ciia toin bO ldp F trong didu kiOn tinh vd

rin dinh. Gi[a ndng d0 ion cuc dai vd tdn sri t6i h+n

cria ldp F c6 mOi quan h0 Phu thu6c :

N* = 1,24 x 104 fo2 1clcm3J (15)

Dudi t6c dung cria gi6 trung hda vd diOn truong

tai ving xich dao, ldp F dich chuyen lOn phia trOn

vd xuong phia dudi theo dudng sric tri truong' Su

ion h6a khi di chuydn doc theo toAn bo ong dudng

sirc tao thinh 2 cuc dai 6 hai bOn xich dao tu' Vi
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Sd lieu duoc sri dung ddlphan tich gdm 26

th6ng quan tr6c trong giai doan Mat Trdi ho4t d6ng

manh (2000-2002) bing m6y tham dd v0 tuydn

thing dfrng tai Dii quan tr6c Khi quydn H6c MOn,

Tp. Hd chi Minh.

Hinh th6i vd cic bidn thiOn ngdy dOm cria lop
di6n ly F2 trong nam 2000 (W = 120) duoc trinh
bdy tren hinh L Ld ndm c6 do hoat dOng cria Mat
Trdi dat cuc dai trong chu ky 23, chc quan tric cho
tha/y : trong nhi€u th6ng, tdng di6n ly thd hien cec

nhi6u loan. Dac biOt ld vdo c6c thdi di<!m xung
quanh binh minh vi ban d€m.
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' Hinh ,1 . Gie tri trung binh cia fsF2 vi h.F2
trong ndm 2000

Hinh 2 bidu di6n cdc bidn thiOn ngdy dem dac

trung ciia diOn ly trong nam 2001 (W = I l1). VAo

thdi gian tt l8 LT ddn20 LT quan s6t thA/y su giim
n6ng dO ion ciia l@ F trong suot ci nam.
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W10 = 126 Wl I = 107 Wl2 = 132

Hinh 2. Gi6 tri trung binh cria foF2 vd h,F2
trong nam 2001

Hinh 3 bidu di6n c6c biOn thi6n ngdy d€m ciia
diOn ly trong ndm 2002.Vli d0 hoat dOng cria Mat
Trdi girim (W = 104), hinh th6i diOn ly thd hicn dn
dinh hon rdt nhidu so vdi ndm 2001 vd dac biOt li
so vdi nam 2000.

rfr luAN

Kdt quri nghi€n cfu cho th{y : thc dOng cria brlc
xa Mat Troi thd hi€n 16 rOt trong su tang nhanh cria

f6F2 sau khi Mat Trdi moc. Tuy nhiOn,vdo thdi diem
M[t Trdi 6 thien dinh, tric ld l0c cudng dO bric xa
m4nh nhdt lai khdng quan tric thdy cuc dai cria ndng
do diQn ly. Trong bidn trinh ngdy dem, gii tri ciia
tdn sO tdi han bidn thiOn trong khoring til 5,1 MHz
ddn 12,5 MHz. Gi6 tri cuc tidu quan trdc thdy vdo
hlc 05 LT. Hai cuc dai n6ngd0 ion thd hiOn m6t vio
budi s6ng (khoring 08 - 09 LT) vd mot vdo buiii chidu
(15 - l6 LT). Thdi gian budi trua cho thdy su sut
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Hinh 3. Cic gi6 tri trung binh cria frrF2 vi h.F2
trong nam 2002

ndng d0 ion ciia diOn ly. Vdo c6c gid ban dOm, qu6

trinh t6i hqp xdy ra ld chinh thi gi6 tri cria foF2 lai
kh6 cao (8 - 12 MHz). D0 cao cria l6p F2 taiTp
HCM nam 6 250- 500 km, bien thien ngey dem

ciia h,F2 vio khodng 150 km vd bi kidm so6t boi
su tr6i diOn tri - lOn phia trOn vdo ban ngdy vd

xu0ng phia dudi vdo ban dOm.

Vio thoi gian nita d0m, thuong quan s6t thdy

hiOn tugng tang dot ngOt ndng d0 diOn tt d6n deh

ph6t quang khi quytln. Ddng plasma trOi dich theo

huong dOng vdi vAn tOc khoring 150 km/h vdo trudc

ni?a dOm vd khoing 80 kmih veo sau nt}a dOm,

Theo quy luAt chuydn dOng bidu kidn cria Mat
Trdi trong n5m gifta hai chi tuydn thi khoring thdi
gian cuoi th6ng 4 ddu th6ng 5 vd cuOi th6ng 8 dAu

th6ng 9, Mat Trdi chieu thgng g6c vio vi tri Tp
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HCM - cudng dQ bitc xa m4nh nhdt. Vdo cuOi th6ng

12 ddu thdng 1, grlc ehidu lA nh6 nhdt. Tuy vfly, su

t4ng hay girim do ion h6a ciia dipn ly khOng thay
dtii tuong irng. Sg phq thuQc ctia trpng th6i dign ly
.thd hign 16 hdn vAo s0 vdt den ciia Mdt Trdi. Khi
so vdt den cao, gi6 trl ctia tdn sd foF2 c0ng tang
cao vd tdn sudt nhi6u lo4n diQn ly cring xdy ra
nhidu hon. Vd cdc nhi6u loan quan trdc dugc ddi
vdi lop F tai Tp Hd Chi Minh, chfing tOi s€ trinh
bdy rrong mot bdi b6o kh6c,

Cong trinh duoc hoAn thdnh vdi su h6 trg kinh
phi ciia Chuong trinh Nghi0n c(ru Co brin vd Khoa
hoc Tu nhiOn.
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SUMMARY

Dlurnal varlation of the F.layer above Ho Chl Minh
city during the period hlgh solar actlvity (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 ol foF2
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 toF2
occurs often during midnight period. The state of
the ionosphere depends on solar gctivity. There
were observed many ionospheric Cisturbances in
this period,

N gdy ntuin bdi : 28-10-2002
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