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ABSTRACT

This thesis proposes the study and analysis of the ionospheric height variation, critical
frequency of ionosphere and total electron content (TEC) near the magnetic equator, at Chumphon
campus King Mongkut’s Institute of Technology Ladkrabang, which is located at longitude 99.3-
°E latitude 10.7 °N. Ionosonde technique together with ionogram analysis is used to determine
apparent height (h’F) and critical frequency (fof2), respectively. lonogram is obtained every 15
minutes during the year 2004. The study period is during the minimum sunspot number. In this
experiment, the correlation of different time delay of 2 L-band signals from GPS satellites is used
to determine the total electron content (TEC). The study are investigated the layer F of
ionospheric height, critical frequency and total electron content, these parameters are most
irregular in the nighttime. The spread F occurs due to ionospheric irregularities. A radio
phenomenon resulting from the ionospheric irregularities is the scintillation of receiving satellite
signal. This study includes the analysis of relationship between apparent height and critical
frequency with total electron content, spanning one-year period.  The irregularities of all
parameters occur during equinox period. Finally, the determinations of slab thickness of
ionosphere are calculated due to the relation of TEC with electron peak in F2 layer (NmF2), the
NmF2 is computed from critical frequency of ionosphere. It has been important parameter in that
it is correlated with the scale height of ionosphere. The pre-sunrise peak in slab thickness occurs

at low latitude.
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E = Eexp[—(a + jB)z]exp(jwt) (2.4)

. "o a . 5 ] o 1
Taoh mdudlsea@nimsaaneu  (Attenuation coefficient) o #nidmiluunlesaomas

(Nepers per meter) Maaauns

a= m\/ff‘zﬁ{\/l+(a/a)g)2 wif] 2.5)

Taoiim . =1 uag mawth I (Conductivity) finiaedaiild

(o/we)* <<1

o

Jl+(c/we)? ~ l+%(0'/a)g)2

" ¥V
i lunuluaumsi 2.6) 92 1dn1nsaanou (attenuation) 1INFUDITEINIARTIY

a= Elz-a\/p/g =6070(e,)"? Np/m (2.6)
a=1.637x10°c/(¢,)"” dB/km 2.7

(2) ATIFUNNIN (Refractive Index)
1INAUMT Maxwell’s Equation ziinszudey 2 wiasuiu Ao ANHLMLY
ASZUEAIMAI  (Conduction current density) J, 42T ANUHUMUUNIZUANTEIA

(Displacement current density) J. d UARIAITNNTT (2.8)

J=J +J,=cE+&kE/o0t (2.8)

3 A1 . A a [ o =1 o
RERATRMG AT, E = Esin ot AAuUNRILaINaaninis loes lugves

a = 5 [ a d ' o [ a ° =
ANAIOUDATE N ﬁﬁﬁmm‘ﬁu 'ﬂmﬂﬂiﬂuﬂ’ﬂgﬂ‘UWﬁﬂmﬂi ﬂumwmwﬂuﬂﬁmmﬂu X

Dr Db
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uaziunauetvdeiies Tavmsueganz 1imainmsuegianduiuuAiiios(Continuous

wave frequency modulated) TaotimsiuanuduuUFadun a1 tanafazi 2.10[8]

Continuos wave -frequency modulated

The frequency increases linearly with time

— M —

Pulsed technique

=

31 2.10 pdu 13 lunsuequanveslo To Tureuia

aaundau Tz TdazdeusuvssomaleToTuadod  Aiinguarumuunivves
a g ~ { o ' v w - o °
oianasou laviimeoimenivnazdinsneianudiulen  uar  nnfuszhimssuim

' a A Y o o
namualunsEunIvenauudWimsnaoailule Te Tunnsy
At= (dt/df) Af

At=delay

5
—

NF

amplitude

transmitted signal received signal

/\ frequency
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£ =1- ‘- (2.13)
(o(a)c in _.]V)
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4 o < 4 ad
Gyromagnetic frequency 2UUBDYAUADIUN LAT v fin AWd lumsyuvIDIaNATOU

(Electron collision frequency) [7]



Magnetoplasma a" _—

s - - "o -~ e
.“.'!%l:--e-':-'«': - a"'::' -1" - , Re®" ".ﬁq." "3"’:
‘oqﬂ.".‘-’“-.u’v.‘ “ M.” e g Ol - e -

ordinary ray ——
extraordinary ray ..
Incident ray
‘ Cross coupled

o Delta antennas

' s A a3 4 v d 4 »
71 2.12 namamsiianduBnnlsndU Az RoUNTUINIIAT B 5

Km . - R ]
0= [
600 —
S 500
E m 1 !
| |
& | |
300 . 1 1
| 4‘" ‘ | * ')
- o f b | 4
200 A e b l...l
. :- LI 4, & ‘r [ '3.
o iy "1. [ | b i
O B e e o I N d Norll?
1 2 3 4 5 6 7 8 9 mH2z 10
AT qum adsen)

g1 2.13 nmleTe Tunnsuiitsngiudu 18s 21w

21



22

a 4 4O 4
2.3 ngugmsasnavaulumsaemsszoylna

s

a’muapmmqumﬂauﬁu v30 Gondnetian aaulug HE (High frequency) Tnudi
SnnERILA 3-30  WnFsAY m%vﬁmﬂunwuui'smmﬂ"laiaTumﬂuﬂﬁumu
msmma'laiﬂTumﬂcﬁmﬂ“amﬁuauns“ﬂnﬂﬂzwauﬂaunﬁ'vm Tunainarefueeld
vovmniifeaninvziimsazion’ldud 100 Alawasini mumsmmﬁ'la'iﬂumﬂvmgm
muawmsmmﬂ‘[miwmﬂus ummmmﬂwuinnmuﬁ 30 'lud (55.8 ATawns) 83 260
Tud 483.6 Alawns) ﬂauﬂzgﬂﬁwaumamumqmumnannuﬂﬂanﬁqnmwua Tay
a A a 9 d‘l = ] a‘: ] n‘: =1 ¢ & daA n,:
1Jnmﬂamﬂqﬁ:ﬁzﬂamuamumqmwumm‘uawumsmmﬁuaﬂiumﬂm Fannesu'le
= el q’: : 1 a 5 A‘I o [] - I
TaTumﬂusmlmmﬁwawumun 100 Alawasvull Wesasdivossyilinmuny 2
mnmauﬂmmwaﬂau%“mmmﬁ:nawu'lmﬂ“vumuaunmmmf,'f'vwauﬂs"ﬂn[S]
uwmmmwuusscnnm"laTaiumwﬂﬂummwsumﬂau wwawIsnedueldnis

= = = Y v =t
mﬂn’hsmwnmnmzfm"lun1sﬁﬂmsmummqamquwu"lfﬂaTuﬁmlus Dl ezl

h.

nmendnnsi1Fes 315 ves Heaviside 11a¢ Kennally UAANAIMUANAIUBINAT
161TAg Professor Appleton Hazhsmisy 8y I TR vedu@oitamsogsfon
ﬂﬁu'lﬁ'miﬁﬁmm%’:uﬁﬁmnna'"ﬁauﬂﬁ"u"lé’f MINABBILINNY Pulse wave 11l .51, 1925
lav Breit uaz Tuve luemsyemsm %11]5"ﬂ‘UNﬁﬁ‘ILSi]n1ﬂ111ﬂ'li1ﬂﬁ‘i]uﬂt]‘klgﬂﬁ’llﬂﬁﬂ

11414 Tﬂsmﬂammmmn 1 Aladsnd annsodoas 18szoema 300 Alawas Mg

]
=y

mwu%mawumimmﬁnums'lﬂaa"lmwunnmﬂuma‘iﬂﬂ E. V. Appleton nuiigu
mqﬂnmmﬁwawumum 60-90 Alawms Fondidu D region a3 liifusufiurivouuay
nfluﬂ'mnuwawuvs'smmﬁvmmwnumuwmmaﬂnmuTmuﬁmu"lunmﬁ'lﬁﬂ
uaserfinddaildiiamssmndy (Recombination) 8619590157 Taufi lunainaiey
Uanams leoe luwdu (onization) ﬂm‘fuagjﬁuﬂ?mmmmummﬁmf wazSuvs TR
limsgadundsnunnnduing Tavmmzedassnnualutm 3 mnsdsad ungiinawi 7
wneIgsadG

msdemsluszeslna ﬂ:’h’fms"laaa"lmm%mm%umiﬂ?ﬂﬁ"lﬂiﬂhﬁnﬂﬂﬂ#ﬂ
Lﬂuﬂsziwﬁiumiﬁzﬁ’ﬂuﬂﬁiu‘?wq thuumﬂﬁu?nqﬁﬁﬂﬂ“l%' 1untw 3.5, 7, 14, 21
WNIFIAY Tﬂuﬁmmquf;:ui]zﬁfhﬁ"[ﬂmﬁTﬂuwﬁnmﬂ?{uuuﬂmmmqwm 200 9
400 Alamnsnioninezis 500 Alawns Fuegiugranavesd) Aunveuduis uaz
12910 1 34 Tasmmizediats Sginsasus (Solar activity) NdanadeA UMD
SidnaseulusuussoneleTe Tuaiios oz mmﬁ"inqmm%umsmmﬁ"lﬂaiufrﬁwlus'

- Aa z = o a o o ' ad
Tﬂvnmmmmnqmmw'laTaTumvlusia:ﬁnwuﬁnuﬂ'Jmﬂmuuwmmanmaumu

AUMTN 2.14



23

f=9/N_=2 (2.14)
T

max
2
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f,E=09[(180+1.44R)cos y]"*  MHz (2.15)
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