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BIfi\I TIffi]'{ THEO THOI GIA{ CUALOP E VA LOP F
DIF.I LY QUANI SAT DUqC TAI DAI DIEI\ LY

PHU TH{X, VIET NAI\4

L M&d6-u

Tdng diOn ly c6 thd duoc x6c dinh nhu ld l@
khi quydn & do cao ti khoing 50 ddn 1.000 km,
trong d6 sd luong c6c ion vi c6c di€n t& le dfi lon
dtJ c6 thd rintr truong tdi su truydn s6ng radio.
D0ng hoc cira qu6 trinh thenh t4o tdng diOn ly liOn

quan t6i su cen bing giila qui trinh sinh vi lim
m{t ctc h4t tich diOn trong ldp khi quydn tr0n cao.

Ci trai qu6 trinh ndy ddu phu thuoc vdo d0 cao.

Ngudn sinh diOn tich chri yOu trong tdng dien ly ld
6nh s6ng cu. c tim vd c6c tia X mdm (nang luctng

thdp) d cudi dii bu6c s6ng ngdn cira phd bfrc xa
Mit Trdi. Sr; mdt m6t cira cic diOn tich trong c6c

lop ciia tAng diOn ly chfi ydu do qud trinh t6i hqp

cfra c6c hat tich dipn vi van chuydn c6c diOn tich ra
ngodi. Ngoii bfc xa 6nh s6ng, c6c bitc xa hat cira

MIt Trdi cting d6ng g6p vdo qu6 trinh ion h6a

trong tdng dion ly. Chinh vi vay biOn ddi cfra tdng

di€n ly ngodi chu k! co ban ld mOt ngdy dOm theo

chu k! quay ngdy dOm cria Tr6i Ddt xung quanh

truc ciia n6, cdn c6 chu ky theo mia vd chu k!
hoat dong Mat Trdi. Tuy nhi€n quy lult bidn ddi 6
m6i lop tuong ddi phfc tap phu thuOc vdo nhidu
ydu td dac biet ld truong tt Tr6i Da't.

Ddi diOn ly Phfr Thuy (Hd Noi) nim & v! do tr)
10,2'N (tinh theo mo hinh IGRF-1990 [7]), nim
trong vDng cAn xich dpo gdn dinh di thuong lcp F
(thuong goi ld di thudng "Appleton") [4, 8, l0],
dac trung cdu trfc cfra tdng diOn ly bi chi phdi
manh bdi dac didm niy. Bdi b6o niy xem x6t mot
c6ch kh6i qu6t inh huong cfra Mat Trdi tdi c6c

thong sd ddc tnmg co bin ld chidu cao hiQu dung
h'E, h'F, h'F2, vi c6c tdn sd t6i han foE, foFl, foF2
tuong (mg cia c6c l6p E, Fl vi F2 cria tAng diOn ly
theo so liOu quan s6t t4i ddi DiQn ly Phri Thuy tir
th6ng 8 nlm 1962 ddn thang 12ndm 1999, khoang
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thdi gian ndy k6o ddi hon 3 chu k! hoat d6ng cria

Mdt Trdi, nhim ldm sing t6 nhfrng quy luat bidn
d6i co ban cfra tdng diOn ly tai Hd NOi.

2. Tdi lifu thdm dd thdng ding tai dAi difn Iy
Phti Thu.y

Ddi diOn ly Ph[ Thuy thdnh lap tu thang 8 nam
1962 cho ddn nay, dd dr)ng ba loai thidt bi dd quan

sit c6c thOng sd-co bin ciia tAng diOn ly theo k!
thuAt tham dd th6ng dirng truydn thdng : m6y IRX
- Hungari (1962-1966), m6y AIC - Lien X0 (cfr)
(1967-1994) vd h0 thdng tham do thdng dung ghi
so IPS-71- Uc (1995 ddn nay). ViOc do dac duoc
tieh hanh thuong xuyOn vdi bu6c thdi gian ld 15

phft theo quy trinh duo. c sfr dung thOng thudng
tr€n cic ddi dien ly todn the gi6i. V6i he thdng
miy IRX vi AIC, tin hiOu tham dd sau khi phrin

hdi ti tdng diOn ly duo. c hiOn tr€n mdn hinh vd ghi
lai bing phim. Trong hO thdng tham dd IPS-71, tin
hiQu phan hdi duo. c ghi lai trl dQng dudi dang file
scf vd hidn thi tr0n man hinh m6y tinh thOng

thucmg bdng mOt phAn mdm chuyOn dung. Hidn
nhi€n viec xil l! dicn ly dd ciia he thdng IPS-71

don giin vd thuAn tiOn hon nhidu.

3. Ti€h trinh ngiy d6m trung binh cia cic chi€'u

cao bidu kidin vi cdc t6)n s6'tdl han cfia ldp E vi F

Tidn trinh ngiy dOm trung binh ndm ciia cic d0
cao bidu kidn h'E, h'F (hoac h'Fl vd h'F2 vdo ban

ngdy- d0 cao hiOu dung thdp nhdt cira c6c lop) vi
c6c tdn sd tdi han foE, foFl vd foF2 (tdn sd cao

nhdt cfra s6ng binh thudng phin xa tr) c6c lop) tinh
duo.c hen co s& c6c gi6 tri median cria timg th6ng
so liOu trong nam hong giai doan 1962-1999 duoc
minh hoa tr€n hinh I vd 2. Ch0ng ta tha'y lop F cria
tdng di€n ly t6n t4i ci ngdy lln dOm. Vdo ban d€m
lcrp F bidn ddi it trong dii d0 cao hung binh fi 240
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Hinh L Bidn thiOn ngdy dOm ciia h'8, h'Fl vd h'F2 trung binh nlm tai ddi diOn ly Phir Thuy
(sd lieu 811962-1211999) : t. sd liOu tung nem riOng biOt, 2. trung binh ctia tdt c:i cac nam

rU
?

_1
12c

I

t
t
,

145

135

125

115

105

95
It
t

t
i

t'

t
I
a

F

I

;

den 280 km. Chidu cao bidu kiOh ctia lop F ban

dOm dat cuc tidu vdo khoing 3h00LT. Vdo ban

ngdy khi qui trinh quang ion h6a ph6t tridn m4nh,
lop F t6ch thanh 2 l@ Fl vd F2 ndm 6 c6c d0 cao

trung binh xdp xi khoing 2lO-240 km vd 260-350
km tudng (rng. L6p E chi tdn tai vdo ban ngdy, tu

khoing 6h00 tdi khoing 18h00 gid dia phuong, vd
nam 6 d0 cao trung binh 100-120 km. Vdo ban

ngdy, c6c d0 cao bidu kidn h'8, h'Fl dat cuc tidu
vdo khoing gifra trua, cdn h'F2 dat cuc dai vdo thdi
didm niy. Tuy nhiOn cuc tri tr0n duong cong h'E
k6m 16 rOt hon tr€n c6c dudng cong h'Fl vd h'F2.
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Tr) kho:ing 7h00 r6i khoing l7h0O tidn rrinh
cria cic do cao bidu kidn gdn nhu d6i xrlng qua 12
gid trua. Sau 18h00 su phAn t6ch cria l@ F khOng
cdn, d0 cao bidu kidn h'F trung binh rang dAn rdi
giiia d€m sau d6 gi6m t6i cuc tidu vio khoing 3h00.
Sau cuc tidu niy h'F ridp tuc ang lOn vd b6t ddu c6
su phAn t6ch lop vio khoring 6-7h00. Su ch€nh
lOch gifia d0 cao h'F2 vdo gifla dOm vd vio giiia
trua trung binh ld khoing 80 km. Tai Phir Thqy, dQ
cao bidu ki€n crja l6p F vdo ban ngiy (lop F2) cao
hon vdo ban d€m, day ld ticn trinh dac rrung cria d0
cao bidu kidn cfra ldp F doi v6i ving xich dao vi
cAn xich d+o [8]. Vdo ban ngdy do cao bidu kidn cria
c6c l6p ddu dat cuc tri vio gita rrua, chirng t6 su
thay d(ii nhi€t do ciia lop khi quydn rr6n cao c6 6.nh

huong quydt dinh t6i su thay deii dO cao c6cl6p.

Tdn so t6i han foE teng den fi 6h00 tdi cuc dai
khoring 12h00, sau d6 giim ddn vd biOn m{t vdo
khoiing 18h00. Ti0h trinh cria foE c6 dang doi
xfng rat 16 ring qua 12h00. Tdn sei tdi han foFl
tang ddn fi khi ldp ndy xudt hiOn do su phAn r6ch
cria lop F vdo khodng 6-7h00 vd c0ng dar cuc dai
vio khoiing 12h00. Tinh deii xfng cfra tieh rrinh
theo thoi gian foFl k6m 16 rOt hon tinh d(ii xrlng
cria foE. Tidn fiinh ngiy dOm foF2 c6 dang s6ng
don khOng c6 tinh ddi xtng [12], c6 mOr cuc ridu
vdo khoiing 5h00 (tru6c khi Mat Troi moc) vii mOr
cu. c dai vio khoring 15h00.

C{u ffic cfra c6c tdng dien ly drroc x6c dinh
ngoii qu6 trinh quang ion h6a cdn do nhidu
nguyOn nhAn phfc tap kh6c : mAt d0 khi trung hda,
trudng tt, c6c qu6 trinh v4n chuydn, qu6 trinh
khuOch t6n, trudng trong l\rc, nhi€t d0 6p sudt
khOng khi, c6c bric xa hat v[ rru... C6c ycu tti ndy
d6ng g6p kh6c nhau 6 cic d0 cao kh6c nhau, vd d6
ld nguy€n nh4n chinh cfia su phan lop cfra tAng
diOn ly. Vio ban ngiy, cudng d0 sinh ion vd diOn
tu bich deii theo g6c rhi€n dinh cria Mat Trdi 1 [8].
Khig6c thiOn dinh X = 0(lfc 12h00LT), teic do sinh
ion vi diOn tu ld cuc dai, d6ng thdi vio rhdi didm
ndy tdng diOn ly cflng bi nung n6ng nhi€u nhdt.
Trong thdi gian ban ngdy tinh dOi xung cfia c6c
dudng cong h'8, h'Fl vd h'F2 chung t6 c6c d0 cao
bidu kidn anh truong manh b&i ttic d0 sinh dien
tich, vd nhi€t do gAy nOn su den n6 tAng di€n ly
hodc c6c qu6 trinh dich chuydn theo phucrng thang
dring. Tinh ddi xung 16 rang cfra tAn so tdi han foE
qua thdi didm gita trua ch(mg t6 qud trinh quang
ion h6a c6.6nh huong quydt dinh ddi v6i cdu trtc
cria lop E vi nhu vey lop E quan s6t duoc tai phi

Thuy c6 thd tuan theo moi quy lu4t ciia mOt lop
Chapman. Tinh ddi xrlng cria tdn sei t6i han foFl
k6m 16 rdng hon foE cho thdy cdu rrfc crja ldp Fl
con bi chi phOi phdn ndo bdi c6
kh6c. Su tr6 hoan todn cria cuc
foF2 (khoring l5h00LT) so vdi
tich cuc dai (12h00LT) ch(rng t6 cA,u truc l6p F2 bi
chi phOi khOng nhilng b6i qu6 rrinh quang ion h6a,
mi cdn bi chi ph6i b&i nhidu qu6 trinh phfc tap
kh6c : c6c qu6 trinh dich chuydn gay bdi gi6 trung
hda, trudng tri Tr6i Ddt...

Trong giai doan 195l-1956 c6c quan s6t tdng
dien Iy 6 Vict Nam dd duoc tieh hdnh tai Nha
Trang do c6c nhi khoa hoc thuOc Trung tem ViCn
thOng Qu0c gia Ph6p. Hodng Th6i lan vd [€ Minh
Triet [6] dd gidi rhiOu ridn rrinh ngdy dOm ciia c6c
thdng s dng diOn ly tai Nha
co s6 c . So s6nh tidn rrinh
cria d0 vd tdn s6 t6i han c
E, Fl vd F2 tai Hd NOi vdi ridn rrinh tuong fng
quan s6t duo. c tai Nha Trang chirng ta c6 thd thdy
ti€n trinh ngdy d6m cria h'E, h'Fl, h'F2, foE vi
foFl tai hai noi ld hodn todn nhu nhau, trong khi
d6 tich trinh ngdy d€m cria foF2 lai kh6c nhau mOr
c6ch d6ng kd. Vdo ban ngdy tai Nha Trang foF2 c6
cuc dai thft nh{t vdo khodng 9h00 vd mOt cuc thri
hai vdo khoring 18h00 sau d6 girim dAn r6i dat tdi
cuc tidu vio hic 5h00 nhu doi v6i foF2 taf Hi Noi.
Nha Trang nim trong vung :inh huong cria ddng
di€n xich dao [2,11], vai trd ciia trudng ti c6 d6ng
gop quan trong vdo c6c qud trinh trong tdng di€n ly.
Nhu vay ridn rrinh ciia foF2 quri thuc bi chi phdi
boi nhidu ydu tCi phric tap hon so vdi foE vd foFl.

4. Bieh thi€n theo chu trinh M{t Trdi

Khi xem x6t bich rhien foF2 vdo hic 12h00 LT
trong giai doan 1964-1975, Pham Van Tri vd. nnk
|21 dlchi ra foF2 bidn deii mOt c6ch rd r€r theo
chu ky hoat dong crla Mat Trdi. O dAy chring toi s€
m6 rong vi€c xem x6t vai trd ciia hoat tinh Mat
Trdi tdi c6c tdn sei tdi han, c0ng nhu c6c d0 cao
tidu kidn cria c6c lop E vd F cho toin bo chu6i s6
lieu tt thdng 811962 ddn th6ng 12/1999. O Aay
ching tOi l{y gi6 tri trung binh th6ng cria c6c tAn sd
tdi han cfrng nhu c6c dO cao bidu ki€h so s6nh v6i
sd li€u trung binh th6ng cria vdt den Mil Troi vd
nhu ygy nhiing bien drii vdi chu k! nh6 hon I
th6ng trong cic chu6i sd liOu s€ bi trung binh h6a
hodn todn. Kdt qui trinh bdy tr€n hinh -t vd 4. Tt
hinh 3 thdy 16 c6c rdn sri t6i han trung binh rh6ng

59



200

160

120

360

'9-L -r -ltotn1 -t -l

140

120

100

1964 1968 1972 1976 1980 1984 1988

t_

T

r- l- I -l

I

)
_l

.l_!

!

I

!

-J

J

I

l_

-L

_l

_l

_l

_i

I
t-

t_

-L

,L

L

L

1964

_l

_l

_l

_l

1

_t

-t

-L

-L

-I

70

60

1972

lllllrlllllrl-l
1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000

N- r | | | L -L -l -l- |

E--L -r -,-,t[,h -L -r -r-
tl

uJt
€rl
.J

t
-L

1

1960 1964 1968
t/

1976 1980 | 1984 1988 1992 1996

T

I

60

Hinh 3. Bidn rtdi theo thdi gian cfra foE, foFl, foF2 vd cira sd vdt den Mlt Trdi trung binh thing
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Hinh 1. Bieh ddi theo rhdi gian ciia h'E, h'Fl vd h'F2 trung binh rh6ng

foF2' foFl vd foE bidn dtii v9i xy th€ chung hodn foFl vd foE trung binh th6ng bing chu6i c6c dao
toin phD hqrp vdi xu thd bidn ddi v6i chu kj I I d0ng chu k! I I nam vi c6c hdi didu hod 5,5 vit2,7
ndm cria vdt den Met Trdi. Tuong quan giila c6c nam, tinh t1i sei bi€n d0 cita c6c hdi didu hoa so vdi
tdn sd t6i han foF2, foFl vd foE trung binh th6ng qud
vri sd vdt den Mat Trdi trung binh th6ng tuong frng thc
ld 0,83, 0,86 vd 0,72. Nhu v{y 16 rang c6c tdn sd x€t
tdi han trung binh th6ng cria cilc l6p E vd F phu 2,7
thuoc rdt chit ch€ vio hoat tinh cria Mit Trdi. ndm so v6i bien d0 dao dong chu k! I I nam chi cd
Ching toi dd tidn hdnh xdp xi chu6i sd li€u foF2, lO-ZTvo vd dudi tTok m6t"a"n tujng (mg, vai rrd

6l



Bdnc I . ti rd lttn dQ c
chu ki 5,5 nlm

5. Bi6in thi€n theo mia crta cic td'n sO tA n4n

vi cic dd cao bi6u ki€h

Dd ldm s6ng t6 hiQu ung mia di neu 6 ren

ch(rng tOi dr)ng sti liQu

th6ng cia cic nim c6 d

vdi m6i nim xu thd bi

tAn stf tdi harr c6 thd du

tuydn tinh. C6c so li-ou trur

,,f tOi tt+n sau khi tld lo4i tru xu thd 11 nam duo' c

,ti"ftliy n* hinh 5. Ching ta tha/y bidn thien tAn

rJio ' binh trong m6i nam c6 d4ng

s6ns ra't 16 veo thoi kj Phan didm'

;# d toi h4n foE ciing c6.d4ng

ti"e a* nhmg lai c6 cgc dpi tg ft u1o mria hd vd

;;ttd" veo mlia oong' eidn thion cfra.tAn s6 toi

ie" f"ff kh6 phfc t1i nhin chung ld khong thd

nien tO hiQu ung mla nhu c6c tdn sd tdi han foE vi
llFZ. f"v nhiJn khi nghi€n c$ t<i-tunc n[m so

ii* it."i bigt thdv tidn trinh cta foFl trung binh

ttrhg cdnhfrng ndm bidn ddi gAn nhu tidn trinh

cfia foF2
thdi ki P
gdn nhu

Ddi vdi dao dong
5.5 nlm

Ddi v6i dao do:tg
2,7 nim

foF2
foFl
foE

0,12
0,13
0,23

0,06
0,08
0,03

binh thing h'F2'

4i it thaY adl tneo

11 nam cfra hoat

cita c6c s0 liOrr chidu cao

bidu kidn cria c6c lop E vd F khOng tl6ng nha/t

t nn 
"a 

khoing thoi gian dang quan tem nhd

;hdc ; cO ttrd-ttrdv ro t hinh 4' Trudc 1980'

dni d di€u kiOn hoqt tlQ

diQn non sd liQu tuong

ciai -1995 thidu dieu

tu6g ,Cf liQu k6m, sau 1995 vdi viOc trang b! m6i

,ttiiiui tham dd sci IP$?1, cha't lugng. sd liQu hoin

,t'it" n*. [o+i trt nhfrng bidn d6i be't thudng tren

;;ud"g;;;s cria hini 4, ch(rng ta th{v c6c tAn

stf tdi h4n foF2 trung binh th6ng bidn ddi kh6 ddu

L"ig fft"atg 2ffi-36}.km xung quanh dQ-cao cd

fOO-iZO km. Trong m6i ndm h'F2 trung binh th6ng

c6 mot cu. c d4i tr

khoang th6ng 1 1

vd cgc tidu dd u

c"o ict oong 360 km vi 280 km trrdng fmg' Sau

"al 
lqgs,-"6i sd tipu quan tr6c kt6 tin cay cfra
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Hinh 6. Bien dQ cac hdi didu hda cfra foE, foFl vi foF2 trung binh th6ng dOi vdi c6c hdi didu hda

chu kj I ntrm (n=l), 6 thAng (n=2),4 th6ng (n=3) vi 3 thang (n=4)
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trinh cria cilc gi6 hi foFl rrung binh th6ng bi0h ddi
tri nim no sang ndm kia kh6 phrlc tap. CAc s0 liOu
trung binh th6ng cria c6c tdn sei tdi han sau khi dd
loai b6 xu thd ll nim nhu tren duoc dua vdo phAn
tich Fourier vdi n = l+4. Nhu vily citc dao dOng
rlng v6i n = 1,2,3 vd 4 s€ fmg v6i c6c dao dOng
c6 chu k! bing 1 nim, 6 rh6ng, 4 thilngvd 3 th6ng
mOt c6ch tuong ring. Ket qui phan tich Fourier c6c
ten sd tdi han trung binh th6ng cho nhftng nim c6
ddy dii 12 thlng sd liOu duc. c rrinh bdy tren hinh 6.
Chfing ta c6 rhd thdy 16 6 tdn so foF2 biOn d0 cria
chu ky 6 th6ng hoin toin chidm uu the'. d tdn sd

foE bien d0 cfra chu ky I nam chidm uu thdddi vdi
dt cit c\c nAm, fiong khi 6 tdn sd foFl c6 nhEng
ndm chu k1i I nam chi€m uu thdnhu defi v6i tAn so
foE, c6 nhiiag nam chu ky 6 th6ng chidm uu thd
nhu 6 tdn sd foF2. BiOn d0 cria dao d0ng fng v6i
chu kj I nam doi vdi lop E vd chu ky 6 th6ng deii
vdi lop F trinh bdy tr€n hinh 7. Mac di trong
khoing thdi gian 1963-tggg khong phii tdt cit c6c
ndm ddu c6 ddy dii 12 rh6ng s6 li€u, nhLmg dd thi
hinh 7 cho thdy bi€n d0 cita c6c dao dOng ndy
dudng nhu khong phu thu6c vdo hoat rinh Mar Trdi.
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Hinh 7. Bidn thi€n theo thdi gian biOn d0 cdc hdi didu hda chu k! I ndm vd 6 th6ng cria foE vd foF2
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C6c s0 liQu d0 cao bidu kidn h'E, h'Fl vi h'F2
trung binh th6ng ddi v(i cic n6m c6 d$y dfr s0 liOu
trong khoing thdi gian 1963-1999 duoc tnhh bdy
trln hinh 8. Nhu & tren ch(rng ta dd, th{y c6c dO cao
bidu kidn cfia cic lop duong nhu khong phu thuoc

vdo chu kj ho4t dOng Mat Trdi, n€n dd nghiOn cuu
hi_eu ung mr)a cfia c6c d0 cab bidu kidn khong cdn
phii loai di xu thd 1l nam nhu ddi vdi c6c tdn sd
tdi h4n. Tt hinh 8 c6 thd thdy dQ cao bidu kidn
h'F2 trung binh th6ng c6 cuc dai r{t 16 r0r vio 2
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Hinh L Bieh ddi theo thdi gian ciia h'8, h'Fl vd h'F2 trung binh th6ng

foF2, foFl vifoE bidn dtji vdi xu thdchung hoan foFl vd foE trung binh th6ng bing chu6i c6c dacr

todn phi hqp v6i xu thdbidn dtii vdi chu kj ll dongchuky ll ndmvdc6chdididuhoi 5,5vd2,7
ndm ciia vdt den Mat Trdi. Tuong quan giiia c6c ndm, tinh t'.i so bien d0 cria cAc hii di€u hda so vdi
tAn sti t6i han foF2, foFl vi foE trung binh thing bi€n d0 cia dao dong I I nam vd rrinh bdy kdt quri
vi stf vdt den Mat Trdi trung binh th6ng tuong 0ng trong bdng.l. Tt sef liOu cria bring I chring ta c6 the
lA 0,83, 0,86 vd 0,72. Nhu vfy 16 ring c6c tdn sd thdy ring dfii vdi cri ba tdn sd t6i han dang xem x6t
tdi han trung binh th6ng cfra c6c l6p E vi F phu tf sd bicn d0 ciia c6c dao dong chu k! 5,5 vn 2,7
thu6c rflt chlt ch€ vdo hoat tinh cfra Mit Trdi. nem so vdi biOn d0 dao dong chu k! I I nim chi cd
Chtng tOi dd tiOn hinh xdp xi chu5i sef liOu foF2, l}-2OVo vd du6i l\Vo mltc6ch tuong irng, vai tro
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th6ng gifla ndm (th6ng 6 vd 7) rrong tAt te 
"a"nEm, vi cuc tidu rd rQt vdo c6c th6ng mia D0ng.

DO cao bidu kidn h'Fl c0ng c6 xu thd tudng ru,
nhmg d0 phAn t6n tuong ddi giita cilc nam lon hcrn
so vdi h'F2. Cdn dQ cao bidu kidn h'E trung binh
th6ng bidn ddi tr) nam no sang nim kia khOng c6
quy lu4t 16 rOt. K€t qui phln tich Fourier cdc d6
cao bidu kidn trung binh th6ng (hinh 9) ciing cho
thA/y chu k! I ndm chidm uu th€ b chc d0 cao bidu
kien cria l6p F, cdn l6p E bieh ddi khe phfc rap, c6
ndm chu kj I n6m chidm uu the, c6 n6m c6c chu
k! bQc cao chiOm uu thd.

Nhu vay drii vdi m6i lcp, tCn srf tOi han vi d0
cao bidu kidn tr.ung binh th6ng trong m6i nam bidn
dtii theo quy luAt kh6c nhau. DQ cao bidu kidn h'F2
dat cuc dai vio giila mia hd (c6c thang 6 vi 7) vi
cuc tidu vdo gifra mia d6ng (cdc th6ng 12 vi l),
thi tAn sd tdi han d4t cu. c dai vio c6c rhdi k! phan
didm (c6c thilng 3-4 vd 9-lO) vd dar cu. c tidu vdo
giila h€ vi giiia dong. Tdn sd tdi han foE dat cuc
dai vdo mta hd, cdn d0 cao bidu kidn h'E bidn ddi
tt th6ng no sang th6ng kia, tu nam no sang n6rn
kia khOng theo quy lu0t nhdt dinh. Irp Fl c6
nhiing ddc tnmg chuydn tidp gifa cicl6p E vd F2.
Phdn lfu c6c n5m, nry h'Fl c6 cu. c dai 16 rOt vio
mta hd, nhung lai khong d4t cu. c tidu vdo th6ng 12
vi th6ng I nhu h'F2, mi lai c6 hai cu. c tidu veo
thing2 hoac th6ng 3 vd th6ng ll. Tdn sd t6i han
foFl lai bidn ddi theo quy luet khec, c6 nam gidng
foF2, c6 ndm gi0ng foE. Nhu vby c6c lorp cria tAng
dien ly bidn ddi kh6 phfrc t4p, phen anh mot di€u li
ydu t(f inh huong t6i c{u trfic cria cicllp & tdng
dien ly c6 su kh6c nhau. Chfing ta bidr ring tdn sd
tdi hen cfra m6i lop lien quan rru. c tidp v6i ndng d0
dicn tfi [4, 8]. Nhu vAy gitla d0 cao bidu kieh vi
ndng d0 dicn tfi cfra m6i lop lien quan kh6c nhau
vli cic hoat tinh cfra Mdt Trdi.

xfr luAN
Ti c6c ph0n tich & tren ch6ng tathtly c6c rhOng

sd co bin cria c6c lop E, Fl vi F2 cfra tAng dien ly
c6 su phu thuoc r6't kh6c nhau vio qu6 tnhh quang
ion h6a (dec fung b6i dO cao ciia Mdt Trdi), vio
hoat tinh cfra Mit Trdi (dic rrung b6i sd vdt den
M?t Trdi) vi vio nhidu qu6 trinh litr6c. Trong tiOn
trinh ngiy dOm, c6c thOng sd ddc tnmg cria l@ E
vd lorp Fl (foE, foFl, h'E vd h'Fl) d€u d4t cu.c ri
vio gita trua dia phuong, chung t6 cdu tnic cfra
lop E vd ldp Fl hdu nhu chi bi quydt dinh b6i qu6
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trinh quang ion h6a. Ddi v6i l6p F2, d6 cao bidu
kidn c0ng d4t cu.c dai vdo gita trua dia phuong,
trong khi tdn sti t6i han foF2 lai dat cuc dai vio
khoing 14h00, nghia li trong khi d0 cao bidu kidn
cfia lop F2 bi quydt dinh boi qu6 trinh quang ron
h6a, thi tdn sd tdi han foF2 (ho5c mtt do c6c ion
vd diOn tir trong l6p FZ) phu thu0c kh0ng nhfng
vdo qui trinh quang ion h6a md cdn phu thuOc vdo
c6c qu6 trinh dich chuydn vi nhi€u yeu td kh6c.
Tdt ciba d0 cao bidu kidn ctra ba l6p h'E, h'Fl vi
h'F2 ddu dat cuc dai vdo giila trua, chfng t6 d0 cao
cuc tidu ciac6c lop hdu nhu chi phg thuOc vio qu6
trinh quang ion ho6 crt,a cic brlc xa Mdt Trdi. C6c
d0 cao bidu kidn h'F2 vi h'Fl trung binh th6ng cuc
dai vdo giiia ndm ciing chimg minh cho kdt luan
tr0n. Hon nila c6c dQ cao bidu kidn trung binh
th6ng dudtng nhu khOng phu thuOc viio chu k! hoar
dOng cria Mat Trdi, chtmg t6 bfc xa hat crja Mat
Trdi it c6 dnh truong t6i su thay ddi dO cao ciia c6c
l@ rong tdng diOn ly & chu k! nh6 hon mot th6ng.
Cdn nhan manh, vdi c6c hiOn tuong c6 chu ky nh6
hon (vi du bdo tt b6t ddu bdt ngd), c6c lu6ng bric
x4 h4t manh bin ra nr Mat Trdi hong c6c hi€n
trrong bing nd s6c cdu l{ c6 rinh huong manh t6i
slr thay ddi do cao bidu kidn cria lop F2l3l.

ViOc nghi€n cfru diOn ly trOn co s& sd li€u cria
ddi Di0n ly Phfr Thuy tru6c day chri ye'u nhim
phuc vu cOng t6c truydn s6ng. ViOc nghiOn crru
nhiing vAn d€ vd vAt l! cria tCng diOn ly 6 nuoc ta
chua duo. c tiOn hinh co he th<[.rg. MOt sd kdt qui
nghiOn cuu thdng ke trinh bdy trong bii niy € ln
co sd dd tidn hinh nhilng nghiOn cfru ddy dri hqr
v€ vff lf diOn ly 6 nuoc ta ciing nhu trong khu rgc.

Ldl cim on: bii b6o duo. c hodn thinh v6i sr h6
tro kinh phi cria Hoi ddng Khoa hoc hr rfridr ntun
2ffi0. CAc tAc giit bdy t6 ldng cim cr tfrh si Hn
DuyOn Cheu da c6 nhiing d6ng gop cho viec hoin
thien bni b6o niy.
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SUMMARY

Time variation of the E and F ionospheric layers
in Phu Thuy, Vietnam

The average diurnal, seasonal and solar cycle
variations in the critical frequencies and in the
virtual heights of the E and F layers have been
studied using the ionospheric
data observed at Phu Thuy
August 1962 to December 19
diurnal evolutions of these
determined. lt is Tound that the monthlv critical
frequency foF2 is maximum in equinox, mlanwhile
foE is maximum in summer. The virtual heights of F
layer (h'Fl and h'F2) are highest in summer. The
annual variation of the critical frequencies is quite
similar to that of the sunsport,s number.
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