CHAPTER §

INTRODUCTION

1.1 Purpose

The purpose of this rescarch is to moke o temporal correlation befween the
amplitude and occumence of Pe | geomagnstic oscillations and the state of the local
ionasphere. If we hove ¢ chonce we moy seek evidonce for Pe 1 oscillations 1hat
propagate acress mognetic field lines. The rzason is to find out the direction in which
Pc T is propagated in this locoiion ond to study certain aspects of geomagnetic - ione-
spheric conditions near the equator. Scientists have observed geomagnetic oscillations
most often at auraral latitudes and found relctionships between these oscillations and
auroral phenomena, such as visible wuroral ond aurorel hiss. Meoresver, @ connection
was found between geomegnetic oscilfations and auroral ionespheric conditions; o.g.,

auroral absorption.

The equatorial regien is unique for geomagnefic studies because kere the
ecrth's magnetic linos of force are nearly horizontal, and the earth's atraosohere is
most exposed to the sun's ionizing rodiction. Therefore we would exsect the relaiions
between geomagnetic cseillations ond Toncssheric conditions near the egualer to & fler
substantially from those in ouroral or higher lutitudes. We therefore hopz that our
observations may provide basic infarmation on the refafionships between Pe 1 ond
‘ienospheric conditions near the equator.
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1.2 Background

Pc 1 is the designation given to the regular geomognetic fiuctuations in the
frequency range 0.2te 5.0 Hz. They are csused by the dynamic intercclion of
particies thrown out by the sun with the earth's magnetic fleld. In the frequency renge
of Pe 1, there are other forms of fluctuation such as "peorls* {a regular beating oscil-

lotion) and transients. Pc 1 ond pearl aclivity were probably first reparted aboyt



30 years ano by I-icrrzngI {1934} and ‘5u.:c:l-<5.dr.'ﬁ"r2 (1938). Commehensive studies of
these oscillations neve been published recenily by Camabell and .Sfilfner‘? {19457,
Dﬂwson4 (1945), and Tcp1ey5 (19631, Unlike lower frequency geemagnetic phe-
nomend there is no lead~lag cross-correlation relationshia between P2 1 ond goo-
magnetic activity K indices and no clear dependence of Pe 1 on appearance of sudden
commencement magnetic storms or on Zuricn sunspot numbers. W;'hfwﬂrrhé {17&4a)
observed that the Pc | activity Ts mere Tikely 1o occur in the SEVG;"I doys after geo-
magnetically quiet periods.
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{19462}, Prince et -::l[.H {1%a4), ".f".-‘enr-f:ca'i.H]z (1964b), and Grieifinger and ('_'5reifingr;}r13
(1965} studied the attenuation on Pc 1's by the lonosahere ond coneludid that jono-

spheric attenuation degends on fanization density; i.e., greater ion density results in

greater wave dissioation.

Attenuation of Po 1 by the ionosphare is relatively small but studies have shown
that it seems to increase with wave frequency and with geomagnetic K ingex. Greater
attenuction was found when the K index wos 3 or larger. From studies on the dynamic
choracteristics of the ioncsphere. E.*ri'lzvlh1 (1960) showed that there is a positive ¢orre-
lution between the mangitude of F region fon density and {a) the intensity-of mugnetic
ackivity mectured by means of both local and planetary magnetic indices, and {b) the
intensity of the sporadic E layer, Es' T|3|:1rl+:a},=‘l'I5 (1264}, Gendrin and T:’ﬂifskuyc]ﬁ (1965),
observed Pe 1 at the mirror poini * stotions Kaouai, Hawii; tongatapy, South Pacific:
and Borak, U.5.5.R. and Kerguelen Island. They found Pc 1 to be @ conjugate signal .

. At gach of mirror points they observed Pa 1's either simultanzously or with same small

time delay.
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Pe 2 micigpuisnliony be in tha frequnncy range adicosat -0 that af Pe 1, i.e.,
Pc 2 is the designaiion given te the reguler geomegnetic fluctuations in the frequency
range 0.2 10 0.1 Hz .["'They may be cbserved simultaneously with the Pc 1 at Kmes.
P-1-::r|rr1|:n-er5|”3 (1933} relporft:-d that the gredominont Pe 2 period varics slightly with season.
Kate et ol V7 (1957) showed a 27-day pericdicity in Pg 2 related to the K varietian.
Kate and Okuda™" {1956) reported thet during solar eclipses in the equcm'r:;ﬂ[ region,
the amplitude of Pc 2 is reduced.

1.3 Methad of A'pprauch_

The method of approach is ta record systemotically the mognetic and electric
components of Pe 1 oseillations by meens of three mutuatly orthogonal air-core coil
entennas and two orthogonal pairs of special earth elecirodes, From the complete
field description we can then study the aclivity of rthe oscillations and their polariza-
tens as o function of time . [nformotion on lonospharic conditions is availoble through
the ionosphere sounder wark Leing carried out to MEDC in Borgkek ond from a redio
noise absorption monitor eperated by ASRCT al the TREND site. Baoth devices are
operated on a routine 24 hour—a-day bosis. Additional information concerning the
stote of the fonoiphere is available from published daily magnetic indices and from

predicted sunspot and salar flare alerts cabied from the £SSA Laboratory in Boulder,
Colorado, and received daily by MRDC.

It is planned fo record micropulsation data on ¢ routine 24 hour-a-duy hasis for

a paried of ane month, select samples of data for study, and analyze this data with the
P 2 i ¥
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aim of establisting whelher correlations exist betwaen Po | activity and polarizatien

and the conditions of the local ionesphere.

Computer programs have been written to enalyze the spectrol components of
the recorded pulsations and ro display the polorizations of the field, The nIograms
were written in FORTRAN for the National Statisticol Office 18M 360740 nd 1t |
planned to run the analyzer on the 1BM 1800 computer at the Chulalongliarn University

Computer Sciences Loboratory.
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