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ABSTRACT

The occurrence of Range type of equatorial spread F at Huancayo for the period 1957 two
1975 has been shown to iaversely related to the Zurich sunspot number. The occurtence of Tre-

quency type of spread F is practically independent of solar cycle. Both types of spread F show

very large seasonal variation, being present on the average 4005 of

December (local summer)

night time during

manths and oaly 5 9% of night time during June (local winter)

months. The decrEase.in the occurtence of Range type of spread F during high sunspot years
when the posi-sunset rise of the F layer is most predominant poses problemd in the simple theory

of spread F on the F regivn rise after sunset.

INTRODUCTION

ECENT interests in the transionospheric radio

propagation bi:tween a satellite and a ground
station have almost created explosive studies on
equatorial spread F due to its effect on the VHF
and UHF radio propagations. The ionospheric
data collected during IGY-IGC period had clearly
demonstrated the existence of a belt of intense
spread F activity between 20° N and 20°S d»n»
latitude (Shimazaki®, Wright8, Singl:ton’, (Chandra
and Rastogi! showed that the spread F index
increased with solar activity at most of the
equatorial stations Kodaikanal, Djibouti, Ibadan,
but the spread F index at Huancayo during any of
the seasons decreased with increastng solar activity,
The examination of ionograms at Thumba, a
station very close to the magnetic equator, revealed
that the equatorial spread F is basically of two
types (i) Range spread which occurs in the pre-
midnight periods and is correlated with the post-
sunset rise of the F region and (#) Frequency
spread which is usually scen in predawn periods
(Chandra and Rastogi®). Sastri and Murthy?® coun-
firmed that the spread F at Kodaikanal was
basically of Range type during pre-midnight
period and of Frequency type Jduring post-midaight
period.  Recently Rastogi and Vyast have shown
that during the high sunspot years the predomuinant
type of spread at lHuancayo was Frequency typa
while during low sunspot years both the, types
were present.  Jn this note we present the solar
cycle vartation of nightly average spread F of the
(wo types at Huoancayo for the period 1957 to
1975. ‘These results have been extracted from the
f.plots of Jtuancayo kindly supplicd by the World
Data Center A for Geophysics at RBoulder (Colo.},

USA.

ResvLTs

In- Fig. 1 are shown th? seasonal variation of
Frequency and Rangs spread averaged over the
entire period of observation at Huancayo, It is
seen that either typz of spread is most frequent
during December solstices {local summsr) and
minimim during June solstices (local winter) and
no indication of any semi-annual vanation is seen,
Further on average Frequency spread is slightly more
common than the Range spread.
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FiGg. 1. Scasonal variation of Frequency and

Range spread averaged over the

period 1937 t
1975,

In Fig. 2 are shown the relation between the
occurrence  freqrency of Range and  JFrequency
spread at Husn¢ayo versus the cotresponding Zurich
suitspot number separately for the four differeat
soasonil groups of the year (Decimber to February,
March (o May, June to August and Septimber fo
Novemboar)., The least square fiting yfra‘ght linas,
through these data peoints, wre ulso indicated in th2
diggram. It iy seen from the diagram that the
oceurrence  of  frequengy  spread i practically
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independent  of sunspot number ; the change in
occurrence 1s only about | or 2¢2 of the change of

sunspot number.  Regarding the Range spread, its

Occurrence  frequency is negatively correlated
with  sunspot  number, During  September-
November or Dicember—February seasons, the

sensitivity of the spread is about 20% of thz
sunspot number, During other seasons the
sensitivity is relatively lower. Thus the sensitivity
of Frequency spread to changes of sunspot number
i~ higher for the nionths when the spread is more
common and it s less sensitive  when the
occurrence of spread F is relatively lower.
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FiG. 2. Relation between the occurrence of
Range and Frequency spread at Huancayoe versus the
corresponding  Zurich sunspot number for four
different seasoss.

It has been shown by Rastogi and Vyast, that the
Frequency spread is maximum around midnight or
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after midnight while Range spread 13 maximum
around 21-22 hrs.

The pre-midnight spread F is shown to he
associated with the post-sunset rise of the F region
generated by the evening peak of the eastward
electric field in the F region (Rastogi3). The evening
peak of the E-W electric field in the F region is
most pronounced during high sunspot years when
the Range spread is least pronounced. Thus whereas
Range spread is closely correlated with the
electric field on shorter term variations, it is not
5O with very long term variations. FEvidently there
are no simple causes for the equatorial Range spread

and many aspects of its variations still need to be
identified.
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