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ONSET OF EQUATORIAL SPREAD-F DURING
POST-MIDNIGHT PERIOD

Tue presence of diffuse traces on bottomside iono-
grams (spread-F) is a common feature noticeable
during night time at stations within a well defined belt
of 40° wide centred an the dip equatori-3. The mor-
phology of this phenomenon, referred to as equatorial
spread-F, has been studied by several workers using
published jonospheric data and icnogram data at
various equatorial stationsL#-19, It is well known
that the first post-sunset onset of eguatorial spread-F
is closely assoclated with the rise of the equatorial
F-region during that period, the onset occurring
around the time of the reversal of the vertical uplift.
However, there is no agreed opinion as to the relative
importance of the fators associated with the post-
sunset onset of equatorial spread-F, .., the vertical
velocity of the Jayer and altitud¢ atiained. The VHF
scatter observations of Farley e al!! indicate that the
bottom of the F-region is to be above soms thershold
altitude for the octurrence of spread-F in the post-
sunset piriod  The recent detailed studies made by ur,
both for high and 'ow sunspot activity conditions,
however showed the absence of any particular thre-
shold height for the onset of equatorial spread-F,
suggesting that the layer height does not uniguely
control the post-suns:t onset of equatorial spread-F.

In this brief communication, we examine another
aspect of equaforial spread-F that has not received
due attention namely, its sudden onset during post-
midnight period, The study is based on the iono-
gram data at Kodaikanal (10° 14" N; 77° 28° E, Dip.
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3-5°N) for a four-year period from 1957 to 1960,
corresponding to high sunspot activity conditions
(mean sunspot number &~ 178). Carsful examination
of the ionogram data showed that on occasions there
occurs a sudden onset of the spread-F condition in the
post-midnight peiiod, with spread-F  whatsoever
in the preceding part of ths night or with spread-F
of short duration that is mainly confined to the post-
sunset period. These instances however are very rare
with the observation of only 12 clear cut events over
the four-year period examined. In Fig.1 is shown the
noctyrnal behaviour of h'F (minimum virtual height of
the F-region that 1s widely accepted to represent the
height of the botiom of the F-region) on these 12 nights.
The level of geomagnetic activity, represented by the
3-hourly planetaryg eomagnetic index Kp, is alroshown.
The data presented m Fig. 1 exhibit two interesting

®KODAIK ANAL

14,5 JULY 1960

2!/22 JUNE196Q

HOURS 5vs'e>

Fic. 1. h ¥ vatation at Kodaikanal cn nights with
a sudden onset of spread-F in the post-midnight
period. The shad:d areas on the plots indicate the
presence of spread-F. Values of the 3-hourly plane-
tary geomagnetic index Xp are also shown.
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features. Firstly, on almost all the nights, the sudden
onset of spread-F in the post-midnight period is
closely associated with a significant increase in the
height of the F-region, the on-et occurring either
before or after the time of i1eversal of the vertical uplift.
There does not appear to be any particular threshold
height for the onset of spread-F in the post-midnight
period, as it occurred, on individual occasicns, at
heights ranging from 270 to 560 Km. Secendly,
all the nights (with the sole exception of the ore of
15/16 June 1960) correspond to cither disturbed geo-
magnetic conditions or preceded by disturbed condi-
tions (Kp > 39.

The consistent increase in the F-region height noticed
with the onset of spread.F in the post-midnight period
bears a resembiance to the well-known post-sunset rise
of equatoria® F-region. This suggests tha the sudden
onset might be due to a sudden reversal in F-region
vertical drift from its usual downward direction during
the night time period. The fact that most of the events
were noticed to occur during geomagnetically disturbed
conditions Iends support to this, as the recent obser-
vations <f Fzjer e a1+ and Rastogi and Woodman!s
show that such night time anomalous reversals in
F-region vertical drift occur during disturbed condi-
tions, in association with sudden onsets of equatorial
spread-F. However, these observations are for condi-
tions of low to moderaie sunspot activity conditions
and it is yet to be seen whether su h reversals do oceur
under high sunspot a tivity conditions. On the other
hand, the statistical analysis of Bowman!® suggests
that the occurrence of equatorial spread-F, in the
early morning period, i. due to travelling ionospheric
disturbances that originate in the auroral zones during
disturbed conditions. Very recently, Bowman?’
presented one individual event, corresponding to high
sunspot activity conditions, where in thc occurrence
of a substorm was accompanied by conspicuous
increases in F-region height and sudden onset of spread-
F, at stations (75°W longitude) from high midlati-
tudes to down to the dip equator, with a delay suggest-
ing the propsgation of a travelling ionospheric
disturbance with a speed of about 740 msec.!, Alterna-
tively, it is therefore quite possible that the sudden
onsets noticed might be due to travelling 1onospheric
disturbances. Further detailed event-wise studies are
very much required to gain insight into the physical
mechanisms involved and their relative role, in the
sudden onset of equatorial spread-F during the post-
midnight period (under high sunspot activity condi-
tions) pointed out here.
Indian Institute of J. HANUMATH SASTRI.
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