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NGHIEN CUU TANG PIEN LY TRAI DAT
TRONG MOI QUAN HE MAT TROI - TRAI DAT

TRAN QUOC HA™

Trai dat, mdt hanh tinh trong hé mat trdi, 13 moét d6i tugng nghién cifu quan
trong ca VAL 1Y hoc. Bac biét, viéc nghién citu khi quyén tAng cao cla rai dit, wong
dd ¢6 1ang dién ly viva ¢d y nghia thuc tien thiét thuc trong théng nin lién lac, viva ¢6
¢ nghia 1y ludn trong viéce tim hi€u vé mil trdi va mai quan hé mat ordhi — trdi dat.

Khi quyén trdi 4t c6 thé chia thinh cdc ting khic nhau, Wy thudc vao 46 cao
s voi mit dat, mat 46 phan i Khi vA nhiét do. Ving khi quy&n thdp (tAng d6i Ly,
binh kg ...} 13 noi xdy va cac hién tugng lien quan d€n khi trong thity vin, cdn vang
khi quycn lang cao mdi chiu phiu tdc ddng cua bén ngoii, trong 46 ¢é mit wdi.
Ting dién ly thudic viing khi quyen téng cac bt dAu & 4o cao ¢ 70 - 90 km trdi dén
Lhoaﬂf, 1000 km (thy noi). Tinh chit dic biét cda né 13 khéng khi & d diy bi ion hoa
chid }r(.,u dudi tc déng cha mit trdi, khi€n né ud thanh méi trudng plasma loing, ¢6
tinh din dién va dnh hudng dén viée truyén séng vo tuyén trong théng tin lién lac. Su
ta0 thanh tAng dién ly vi ddc tinh cla né phy thude vio cdu tao va chuyén dong cha
U-éi 441 cling why viio chinh mat i Ban thin mit wdi 12 mbt khdi plasma néng bdng
ddy bién dong, viéc truyén bidc xa cla né xubng trdi dit (ao nén ting dién ly ciing ¢6
nhidu bi€n dong, khi€n trang thdi cla tang dién ly thay d0i. Vi vy viéc nghién ciiu
ting dién ly phdi duge ti€n hanh thudag xuyén va & khdp noi trén trdi dat. Thong qua
viée nghlen ctta niy ching nhitng gitdp chiing ta ndm viing quy ludt cla ting dién Iy
tai t«l»‘oc gla minh dé phuc vi théng tin lén lac, ma con gép phin hi€u 5 hon co ché
hoat dong cila midt irdi. Nguge lai, cdc nghién cfu vé& mit trdi gidp ching ta 1y gidi
dugc thdu ddo cdc qud trinh vat 1y xdy ra trong tAng dign ly. Do d6 viéc nghién ciu
tang dién ly rdi 48t phdi duge dat trong khudn khé cha viée nghief} cliu mat rdi v
mdi quan hé mat udi — trdi dat. Sau day ta s& x€1 sdu hon titng vin de

1 TANG DIEN LY TRAI AT
i. Cautao
Tang dién by c6 thé duge chia thinh nhitng i§p sau:
-Lp D: Bb cao i 70- 90 Km, ndng d6 € : N ~ 107 +10*/ cm’ (Ban ngay)
- L.dp E: D6 cao tir 105 - 160 km, ndng d6 e:N ~10°/cm’
-Lép F: (GOm ¥ va Fg). irén 180 ki, ndng dd e:N=~10%/cm’

" Khoa Vit iy, PHSP Tp.HCM.
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Thie ra ndng ¢9 electron cia cdc 18p diGn Iy khéng phdi 13 Wling 58, ué cdn

phu thudc nhicn y&u 18, ta s& x&t sai,
2. Sy tao thanh tdng dién by
a) Qud trinh quang héa béi song dién ti:

Trong cdc 16p khi cla tdng dién ly do hdp thy ning lwgng mat uwdhi x4y ra sy
phan ly quang hdéa. Lic ddu mit wdi phiin rd cdc phan 1 khi trung hoa thanh cdc
nguyén ti. Sau d6 nd ion hdéa cdc nguyén ¥ thinh ion dusng v cdc electron. VE
nguyén tic, qud trinh ion héa cé (h€ xay ra khi nang lugng bite xa 16n hon ning Judng
ion hda. Sy ion héa thudng kém theo 16a nhigt lam nhiét d6 & tAng dién ly 1&n cao,
dén c3 1800 K. Trong thinh phan khi cda khi quy&n tang cao, chl y&n gdm cdc phin
ut khi Oy, N v cde nguyén o O, H, He, ngudng ion héa ¥ng v3i bude song o 1027
A’ d&n 504 A Nhu viy trong thinh phdn phd bic xa mit tdi chi c6 dii séng
Rénghen (1 — 700 A"y v ddi cye tim (170 — 1750% 14 ¢4 thé giy ra sy jon héa & tng
dién ly, Cdc biic xa nay dugc tao ra trong sdc ciu va nhit hoa cda mit udi va nd dic
biét ting 1én rong thdi gian ¢6 bing nd mit 0di. Cu ché ion héa trong cdc 16p cia
tang dién ly khong hoadn ton gifng nhau vi cdn phu thudce vioe nhidu yéu 18 khéc.

b) Suw ion hoéa boi bire xa Mt troi:

Su ion héa khéng chi xdy ra dudi tdc dung cla bic xa dién tf mi cdn bdi sy
va cham cla cdc hat mang ning lugng cao tf mdt trdi v 1 vO tru v&i cde phin o khi
trong khi quy€n tAng cao. Tuy nhién do trdi d&t 6 tif tinh v chuyén ddng ciia cdc hat
mang dign trong tf trudng phy thudc vio chinh tr trudng nén sy ion héa bdi hat chi
hiéu qud & ving vi 46 cao hodc trong thii gian ¢ bio 1w,

3. Cac quy luét cia sy ion héa biing hap thy bifc xa

Nong d¢ electron N trong cdc 18p cba tang dién ly khong phii 12 biing s0, sy

bi€n d&i ctia nd dugc miéu 1A bdi phuong trinh lign tuc:

N q-L-div(Nv) (H
o | ‘
Trong do: q: T6c 46 ion héa

L: T8¢ d6 tai hgp
v: Vin tdc tr6i trung bink
div(Nv) : That thodt lién quan d€n si¥ dich chuyén.

Trong phirdng trinh rén cdc thinh phin qud nhd so vdi cdc thinh phin khic
c6 thé dudc bd qua,

T ndm 1931 nhid Vit 1y hoc ngudi Anh Chapman khi nghién cdu ting dién ly
d4 dua ra phitdng trinh dién td 16¢ d6 ion héa. Ta cd thé 1ém 1t nhu sau:
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Toc do jon hoa q tai ¢9 cac h phy thude vio cuding A6 bite xa mat ol I, tiét
dign hip thy bifc xa o cda nguyén t&, 5§ nguyén t& ¢6 trong mbL don vi thé tich khi n
va hiéu sudl ion hda 1)

][ .60 EJ (2)

Trong d6 cudag db e xg mit &di tinh bing céng (hie:

(3)

I=1 txp[ pp,}%expt—-}—l}secﬂ
2! J

Voi: 1, Cuong dd bifc xa mat wdi & gidi han wén cda khi guyén.
1 HE 80 bap thy cta khi quyén
p: Mt 86 khi quyén
H: D6 cao ctia cdt khi quy€n ddng nhdt (H = KT/mg)
0: Gée chi€u cha mic odi (con goi B géc thién dinh hay khodng c¢dch
dinh).

Nbu viy cudng do bt xa mat irdi 12 mét him cia goe chigu. Gée 6 duge tinh
nhar sau:

cosB =sin@.sind + cosp. cosdeog~—2— 71 (4)

o] diay: @ VIdd dia Iy noi guan 341
& Xich vi mat 1rdi
L.T: Gi0 milt udi thye dia phudng

* Sau khi bién d6i ham Chapman 6 dang:

q=1a, expll-Z-sec B.e'Z)J (5)

Oday:  a, :Tdcdo ion hda & cye dai
ki, 1 B6 cao cia cyc dai rong tnfing hop mat i & thién dioh,
th —h,
——=2—: P9 cao rit gon
Ham Chapman 1a cd s @€ mé (4 trang thdi cia ting dién ly.

1. NHUNG ANH HUGNG CUA MAT TROUI LEN TRANG THAT CUA TANG
BIEN LY

L. S¢ bi€n thién ngay dém cla tdng dién ly tai mét noi ¢6 dinh

Nhin vao cdng thic (3) ta thdy cuding dd bite xa mit rdt phy thude vio gbc
chi€u cla mat wdi (). Nhw vy, v& nguyén tic, trang thdi tAng dién ly bidr thifn
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ting git trong ngdy. Trong thuc t&, titng 16p cia tAng dién ly ¢d sy bifn thien khde
nhau va ©6 sit khidc biét 10 réi gilta ngdy va dém. BAi vi ban nghy mai ¢é mat i
chiu sdng d€ x3y ra qué trink quang héa. Ban dém, khi khong ¢ mit udi X3y ra qua
tiinh t4i hgp Jam gidm adng 46 cha ting dién ly.

2. Sy bi€n thién theo miia

Khi trdi dat chuyén dong quanh mit (3 theo qud dao hink Ellipse thi truc tf quay
cfia né gin nh khong d6i phudng, Vi vay luigng bifc xa mat irdi ma mot didém cd
dinh trén trdi ddl nhan dugc sé thay ddi, tao nén 4 mia. Nong d6 tdng dién ly phu
thude cubng do bic xa mit i vi 1h€ cling thay d8i theo mia.

3. S¢ khic bigt cha tdng dién ly tai nhitng nei khic nhaw trén trai dat

Do trdi dt ¢d Kich thudc idn, khong (he coi 13 mét didm nén Wugng bic xa mil
trdi tai chng mot thin diém khéng gidng nhau cho cic diém Khde nhau trén i diL
Sy phu thuge vao vi do dia 1y ndy dd duge mo td trong cdng thic (4) bdi gidd dia
phiang (1.T)

Ngoii ra trdi dilt con 6 6 tinh. LuBng cyc 4 trdi 44t ¢ mruc khdng triing véi fruc
ff quay cda nd. Ving cife tif ¢d dudng sic ¥ vudng gde véi bé mit rdi ddt. Ving
xich dao i dudng stic lai song song. (Nhu vy, xich dao tlf khong phdi 1A mit phing
vudng géc v6i truc ludng cye W ma I t4p hdp nhitng di€m c6 do i kbuynh bing
khong). Cdc hat mang dién chuyén 46ng trong tif trudng dwdi tdc dung cda luc
Loreniz s€ bi Idi di bdi duding sifc t¥. Do d6 sy ion hda bdi blic xa hat ¢ ving xich
dao tir khdc v8i & viing cye tir. M3t khéc, it tdng cling chi phoi chuyén dong clia
chinh cdc hat mang di€n (ion va electron) trong ting dién by, V1 vay, trang thii cda
ting di€n ly & nhitng noi ¢ vi 4 1 khdc nhau 1A it khdc nhau, dac biét 13 gitta viing
cuc i va vung xich dao ti.

Trang thii tdng dién Iy & ving ¢6 vi 40 trang gian va viing cyc d8 dugd nghién
cffu nhiéu, cdn § ving xich dao tir, thuting 1 cde nude kém phdr trin {trong dé 6
Viét Nam ta) hiu nhu cdn chua dirge nghién oifu fnél cdch ¢6 he théng.

4. Anh hudng cia hoat déng mit (i
Todn b4 qud trinh 1o thinh ting dién ly chiu sy chi phoi cda ngudn ning
lgng mit wdi dudi dang bife xa sdng va bic xa hat. Ngudn ning ludng nay khdng
phdi 13 mét dai Tugng khong 481 md ¢d e manh e y€u, né phin dnh cfu tao vi
noat dong clia mit trdi. Mar trdi 13 mot khdi plasma 6 thé chia lam 2 phin: Phin
nhn v phin ki quy€n. Tai nhan mit 3i, noi xdy ra nhitng phén dng 1éng hop hat
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nhin Hydro thish Helium nhigt d6 it 16n (= 1,7.10" K) bife xa rft manh, sau 86 bic
xa khuéch tdn ra ngodi. (J xa han ning ligng dude mang di bdi su ddi luu. Cong suft
bifc xa toan phin ca mit udi vio ci 4.107 kW, trong d6 phin d&n duge bE mit trdi
dit dugc goi 1a hiing s8 mit 1rdi Q = 1,95 calofem? phiit.

Phin bé mit mit trdi ma {a ohin thdy dudc la mdt phan khi quyén mat i goi
14 quang quyé€n, ¢ thé col 12 vt den wyét d6i, c6 bé day ¢ 3.10 km v6i nhiét do ¢3
6.10° K

Trén quang quyén 13 Idp sic cAu moéng, b€ day & 200 km, nhiét do 5.000 K.
Ti€p dén 14 vanh nhat hoa ¢6 nhiét dd 1én dén 1,5.10° K, kéo dai d€n khodng 10° kim
v khéng ¢ ranh gidi 16 18t Pay 13 ving phdt ra phiéu blc xa séng ngin va XUt
phat diém clia gid mat irdi mang bite xa hat.

Mt i ty quay quanh truc v8i cho k¥ khidc nhau theo vi d6, & xich dac 14 25
nagdy, & vi do 75" 12 33 ngay. D€ tinh cho bitc xa dat d&n bé mit twdi dd1 1 coi chu ky
quay mé&f tréti 1a 27 ngay.

Cuding do bic xa phu thuge vao hoat ddng mat adi. P& tf 1au ngudi ta thiy
1wén mit quang quyén mat wdi ¢6 nhitng viing sim, kic nhidu, 1gc i, goi 1A v&l den
mit tr31. Khi v&t den nhiy, ngudi ta ndi mil wdi hoat dong manh khi it — mdt i
fick. Chi s& v&t den mit trdi dugc tinh bing cbng thie Woif:

W =k (F + 10g) (6)
Trong d6: £ T8ng s6 v&t den quan sdt duge

G: Téug s& nhém vét den.
k: Hing s8 phy thudc thi€t bi do.
Mit trdi hoat ddng theo cha trinh: trong vong 4-5 ndm hoat ddng cuc dai, sau

46 € — 7 nam th gidm xudng cyc ti€y, tde chu k¥ hoat dong ¢8 11 ndm. Nguyén nhin
clia sir hoat ddng o6 chu k¥ cia mat udi vA bdn chat cla vEt den mat i gin li€n véi
Tink vire VAt 19 plasma, diic biét li nhitng hién tugng dién tir hét site phitc tap wong 46
mi hién nay kboa hoc con chua bi&l wdng tin. Trong hoat ddng mat i con phéi ké
d&n biing nd mit tedi, 13 hién trong bc phat dir doi cha mdt tdi, phdt ra cdc bitc xa
dién tit budc séng ngdn v biic xa hat cé ndng lugng 18n trong mot khodng (hdi gian
ngin. Céc bife xa bil thudng nay giy dnh hudng d€n ting ti¥ quyén cla wrdi 481 va
kem theo d6 12 tAing dién by tac ra cdc hién wigng 14 bio iy vi bio dign 1y dnh hudng
nghiém trong d€r doi sng va thdng tin lién lac trén trdi dAt, dic bid 1d & viing vidd
Cao,
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Nhu vay, d€ hidu 18 cdc qud winh bi€n d8i ctha ting dién Iy ta phai nghién cliu
thiu ddo ban chat, quy tuft cha hoat déng mit &di.
KETLUAN

Vat 1y dia cdu 12 mét trong nhitng mén khoa hoc vé trdi didt. Nhung & diy ta
thi'y khi nghién citu vé& ting dién ly trdi d&t ta cln phdi ti€n hanh song song véi vige
nghién cltu mat roi. ¢} céc nude phé't rién vide 1am ndy di duge bt diu tr 180 va
di€n ra binh thutng. Con & nudc 1a nganh thién vin chia duge phat tri€n, viéc nghién
cifu mat udi bdu nhy chua cé. Ching ta, nhitng nbha vt Iy cin bt tay vao vi¢e nghién
cifu cdc linh vuc nay modt cdch that nd luc va kién trl mdi ¢d thé dat k&t qud 18%,
nhim phuc vy dat nude,
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Tém tdt:
Nghién cifn tng dién ly trii 441 trong méi quan h¢ mat trdi - trai dat

Bai bdo viét tdng quan vé moi quan hé mat irsi ~ trdi ddt vé sdng dign Iy va fink hinh nghién
cttu vé cde vin dé dé ¢ Vigt Nam.

Abstract:

Study the Earth' Ienosphere in the solar - Terrestrial relasiens

This article gives us ar overview about the Solar - tessestrial relations, the Earth’ Ionosphere
and the status of siudying than in Vietnam.
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