THE RELATION BETWEEN THE AE-INDEX AND RADIO EMISSIONS
OF THE SOLAR CORONA
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ABSTRACT. Connections between the enhanced average daily values of the
AE-index and flare activity in selected intervals of the 20th solar activity
cycle are sought. The cases in which a coronal emission was recorded at
frequencies of 29 and 33 MHz under enhanced flare activity are investigated.
The effect of the sector boundary crossing of the interplanetary magnetic
field and of the occurrence of various types of the dynamic radio spectrum
on the variations of the daily values of the AE-index is also studied.

CBE3 MEKNY AE MHIEKCOM ¥ FARMOBCIVIECKAMM COJIHEYHOA KOPOHH. B peGore
MCKAHH CBASN MeXAy NOBMNMEeHHeM CPEeXHMX CYFOuHNX BeawunH AE wmExexca u BCMM-
meuHOR BaKTHMBHOCTBHD B BMODaHMX nepmomnax 20-oro nmxaa coaseunok axruBHOCTHM. HC-
CACRYDYTCS CIYyu2NM, B KOTOPMX BO BpeMS NOBWMEHKS BCNNmeWHOR EKTMBHOCTH OMIAM De-
INCTPNPOB2HN EMHCCNM B KOPOHe Ha& wacrorex 29 m 33 M. Toxe MCCAeRYDTCS BARS-
HNS Nepexofe NpeXeXOB MESNASHETHOrO METHMNTHOTO NOXX X NOSBIEHNE DASANYHMX TH-
noB AMMAMNYECKOr'O PEIHOCNEeXTPa HE MEMEHEHNS CYTOYUHNX BeJMunE AE mEgzexca.

SOUVISLOST AE-INDEXU S RADIOVYMI EMISEMI SLUNECNI KORONY. V préci
jsou hledany souvislosti zvyseni pramé&rnych dennich hodnot AE indexu
s erup&ni aktivitou ve vybranych obdobich 20, cyklu slunetni aktivity. Jsou
zkoumény pripady, kdy pii zvySeni erup&ni aktivity doSlo k emisi v koroné&
zaznamenané na frekvenci 29 a 33 MHz. Rovn&Z je sledovéan vliv prechodu hra=-
nic meziplanetarniho magnetického pole a vyskytu ridznych typd dynamického
radiového spektra na zm&ny dennich hodnot AE indexu.

The relation of the AE-index (Auroral Electrojet) to manifestations of
solar activity have been studied in a number of papers (e.g. Kitivsky, 1978).
The AE-index indicates the degree of development of the circumpolar electric
currents in the ionosphere. In this paper, we shall study the relations
between the average daily values of the AE-index and the radio emissions of
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the solar corona at Fréquencies of 29 and 33 MHz, recorded at the observatory
Opice. These frequencies originated at coronal heights of about 900 000 km.

A total of 23 active regions, which passed across the solar disk inde-
pendently, during the 20th solar activity cycle, were selected. Aggregate
curves of flare activity were constructed using the F-index (F = I x t, where
I is the overabundant importance and t the duration of the flare), and the
polarity of the interplanetary magnetic field (Svalgard, 1976) and the radio
emissions in the corona on frequencies of 29 and 33 MHz were marked on them
for the individual days using the unpublished catalogue of Kiivsky and Kli-
me§, in which the bursts have been divided by duration into 4 classes:

Class A - duration 2 mins; Class B -~ duration from 2 to 5 mins;

Class C = duration from 5 to 10 mins; Class D - duration over 10 mins.
Radio emissions related to flares were marked separately.

The average daily values of the AE-index (UAG Rep.) were plotted for
the individual days. We then investigated whether the radio emissions in the
corona were related in some way to the enhancements of the average daily va-
lues of the AE-index. The cases in question divided into three groups:

Group 1, in which the average daily values of the AE-index are observed to
increase after a radio emission in the corona (Fig. 1), contains 12 cases;
Group 3, in which it cannot be determined whether the increase in the aver-
age daily values of the AE-index is related to a radio emission in the coro-
na, or to the sector boundary crossing of the interplanetary magnetic field
(Fig. 3), contains 8 cases. The graphs pertaining to Group 1 indicate that
the increase in the average daily values of the AE index, followihg a radio
emission, occurs on the lst to 6th day, on an average.

The relation between the average daily values of the AE~-index and the
radio emissions in the corona on 33 and 29 MHz was also studied using the
superimposed-epoch method. The day on which the radio emission at these fre-
quencies occured was designated as the zero day. Only the radio emissions
which occurred in connection with the selected 23 active regions were studied.

The average daily values of the AE-index were plotted for the ten days
preceding and the 12 days following the zero day. The separate emission clas-
ses (A - C, Class D was not treated on its own due to the small number of ca=-
ses) were investigated separately for the cases in which the daily values
of the AE-index increased following a radio emission in the corona, as well
as for all the other cases (including sector boundary crossings of the inter-
planetary magnetic field). The same applies to all the classes combined (in-
clusive of Class D). It was found that the average daily values of the AE
index increased on the sixth day following the radio emission in the corona
in nearly all the cases (Fig. 4). A significant increase in the average va-
lues of the AE~index also appeared on the minus lst to minus 3rd days, which
is apparently associated with the preceding flare activity, or the boundaries
of coronal voids. For the distant corona to be able to radiate intensively in
the decametre range under simultaneous high flare actiwity, it is necessary
that the corona be brought already earlier into a state capable of generating
the emission. This condition could be created by the passage and trapping of
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particles, extracted by magnetic structures, or even by processes generated
by wave disturbances on the Sun, which display rapid development in the magne-
tosphere of the circumpolar regions.
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Fig. 1. Summation curve of flare activity of active region McM 7971, a typi=-
cal representative of the cases in which the average daily-values of the
AE-index increased after a radio emission in the corona. The minus sign with
the day designation indicates the polarity of the interplanetary magnetic
field. The arrow indicates the occurence of the coronal radio emission. The
solid line is the summation curve of flare index F, the dashed line represents
the variation of the average daily values of the AE-index.
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Fig. 2. Summation curve of flare activity of active region McM 7630; solid
line; average daily values of the AE-index, dashed line; the + and - signs
indicate the interplanetary magnetic field polarity; the arrow indicates the
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occureence of the coronal radio emission. This is a typical case in which the
changes in the average daily values of the AE-index are probably caused by
the change in the interplanetary magnetic field polarity.
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Fig. 3. Summation curve of flare activity of active region McM 7794, solid
line; average daily values of the AE-index, dashed line; the plus and minus
signs with the day designations indicate the interplanetary magnetic field
polarity; the arrows indicate the occurrence of coronal radio emission.
Typical case in which it is difficult to decide which of the two processes
is responsible for the change in the average daily values of the AE-index.

Fig. 4. Curve of average daily values of the AE-index 10 days before and

12 days after a coronal radio emission on 29 and 33 MHz, derived from the
23 selected active regions which passed across the Sun idependently during
the 20th solar activity cycle: a) Class A, b) Class B, c) Class C, d) all
classes combined. The 1l.h, axis shows the AE-index values in units of gamma.
The histogram shows the number frequency of the maximum average daily values
of the AE~index for the individual days -~ scale on the r.h.s.
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