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STATEMENT

~stﬁdy"ef,301ar radio emissions during quiet

s,urbed perlods is important in understanding

”al7processes in the solar atmosphere and solar-
kIlal“relatlonShlps‘ Three distinct components of
rggédiéeemissions are well recognlized which originate
okfhermal and/or nonthermal processes. These are:
éeesuh\cemponent, (b) the slowly varying

ent, and (c) the transient burst phenomena,

:The'most comuon feature of solar radio emission
,01Se storm which occurs at coronal heights above
_‘1ve centers and may last for a few hours to a few
;Metrlc and decametric noise storms consist of
ot_ background radio em1331on, with superimposed
arrow;band bursts' type I in the metric wavelengths,

tYpe'IIIb and type III at decametric wavelengths.

”eematlc high resolution (in frequency and time)
, solar radio noise storms at decametric wave-

”s were planned at the Physical Research Laboratory

7 ,after the polarization measurements of short

d atioﬁ¢éblarkbursts were carried out on two closely

paced frequencies (4 kHz apart) near 35 MHz which
ed fiﬁeesﬁruoture in intensity and polarization.
'Sqled t§,thé development of g High Resolution Spectro-

kPQ"Qpe§atihg near 35 MHz, capable of revealing detailed
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réQﬁeﬁCy'(ﬂv 5 kHz) and time (~ 10 msec) structure
olar°bursts.~ | '
_w1th the help of this High Resolution Spectroscope,
éw types of mlcroscoplc spectral features have
covered Vlz., (a) ”complementary bursts',
tg\shOWing curvature:alongpthe frequency,akis,

héinskof "dots", and (d) microscopic families of

Spectral features of bursts (a) and (b) above
p:alned in terms of propagational effects such as
kglof electromagnetic radiation in duct-like

ies 1n the corona and/or group delays respectively.
alyfeatures of bursts (c) and (d) above are explalned

\fupouced scatbering of Langmuir waves to transf\ o

waves by thermal ions. The linear dimensions of

ource siges for chains of "dots" and microscopic

'bﬁfét5~are estimated to be 107 to 'lOLF Km respectively

aﬁfexcéss electron density over the ambient of 2 to
;htﬁ for an assumed exciter velocity of 0,3 c§
;13 the velocity of light. Observed striatiohs
dréSCOpic families of "U" burst suggest the fine
cture 1n the irregularities~ 103 Km. Excess elec-

: rlés 1n Lhese irregularities are of the order

nt. However, irreguwlarities with excess




Y L

uenc o 5 kHz) and time (5¥'1O msec) structure

olar bursts.

’with the help of this High Resolution Spectroscope,
new bypo of mlcTOSCOplc’Spectral features havel
n“discovered viz., (a) "complementary bursts",
uréys‘showing curvature along the frequency axis,

chains of "dots", and (d) microscopic families of

ctgéi\featurés-of bursts (a) and (b) above
ﬂngdiih,terms of propagational effects such as

r pplnngf‘electromagnetic radiation in duct-~like

avi iéSfin,the corona and/or group delays respectively,
traljfeatures of bursts (c) and (d) above are explalned
t rnsﬁox 1nduced scattering of Langmuir waves to trans-
anes by thermdl iong. The linear dimensions of

urCe Slzes for chains of "dots" and mlcroscoplc v
,s‘s are estlmated to be 103 to 10L+ Km. rGSpectlvely

SS electron density over the ambient of 2 to

orsén assumed exciter velocity of 0.3 c,

o is the velocity of light. Observed strlatloﬁs
rosCopic famllles of "U" burst suggest the flne
ure in the irregularities~ 103 Km. Excess eloc-
n~den81tles in these irregularities are of the order

,~2jp€rkcent. However, irregularities with excess
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i y;of 1000 per cent are also fournd to exist as

red from spectral features mentloned in (b).

In order to investigate whether observed fine
ucture in decametric burst is originated at the source
fdue;to,prcpagational effects, studies of depend-
pebtral features on hellographlc long 1tudes

béen;carrled out and results are presented here.

By assuming

Shf;téd,by'as much as + 300 kHgz.

  possible to estimate the speed of irregular-

nytﬁéfcdrOna around 2 R,

iStudles of microstructures observed in the deca~

no,se storm bursts enables us to estimabe the size,
,ctron dencltles and the speed of Lhe 1rreﬂular~>

R@y. Thus, it 1s concluded that the high

u‘;Qnrsﬁéétroscopy'provides_a powerful tool to study




’leS éf0ﬁ“d 2'R£> from’the photosphere,

not possible by other techniques such as-IPS,

 CONTENTS OF THE THESIS
TheffhéSis‘contains five chapters as follows:

Chapter I reviews the solar noise storm phenomenon

rlcfand'deoametric wavelength ranges. Emphasis is

the High Resoluilon Spectroscopic Observations
etrld reglon, because of their relevance to

t”matter of the present thesis.

Chapter II ccntalnﬂ description of the High

olution Spectroocope at 35 MHz and discussion on per-

of the systemn,

jChapter IITI deals with the observations of new.
‘al‘features which could be detected only‘becquse
_gh.frequency and time—resolution attained in this

As\mentioned earlier, these new spectral

i lude ”complementary bursts", chains of
":mlcroscopio families of "U" and bursts showing

tur‘gln the frequency axis, The bandwidth of "dot“

51on prov1des an experimental evidence for the

Processyfof’conVersion of Langmuir waves to transverse

W,VSS in7the solar corona, by the induced scattering

echanism‘ Simultanecous occurrence of g microscopic



fst and a Chaln of strla bursts, a rare combina~
has beon recorded. From this observation the

th of an ex01tor (electron beam) has been estimated,

”pter IV 1ncludes experlmental data on solar

_storms and bursts recorded between February

aﬁd,Ayril 1976. Longitudinal dependence of
tlon 6f;Stria burst in type ITIDb ahd polarization
een‘lnvestl ated in the case of two storms.
Bxp rlmental evidence ol change of degree of polariga-~

bServed in echo bursts is presented which confirms

'redlctlon of Russian workers.

jChapter V deals with the implicationg of the

btalned leading to g possible model of deca~

ursta and thelr relevance for the study of

rghélflrregularitieSa

In addltlon to this, since 1974 the author had

oVer~all respongibility for day-~to-day observation

dfcoordlnation of the radio astronomy experiments at
he Campus of Space Applications Centre of ISRO, Ahmedabad,
‘7 Some work of the author which is not included in

'the51s\can be found in the follow1nv ‘references:




,,ﬁDegaonkar S.S..and Sawant H.S.,

,3report on the solar event of AugUSt 1972
_aﬁ,Ahmedabad (Iﬂdia}, World Data Center A
odlay;?errestrial Physics, Report UAG, 28, Ea3t~I, \

Aiufkar\S;K., Sawant H.8, and Narayanan Rf;f\}
féntkof ionosphéric electron content at L0 MHz

lhz using ATS=-6 transmissions at Ahmedabad,

/ifSolar Planetary Phys,, Jan, 20-2k, 1976,

:indiag Vol,s, P« 19 (1976).

JMﬂR.,-Rastogl R.G.y Bhons1le R.V., Sawant H.S.,

,{Va, Alurkar S K. and Sawant H,S., Effects
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