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Introduction

The 136 MHz interferometric system at the past NASA Satellite Track~
ing Station in Ancdn, Perll, consists of two orthogonal baselines aligned

along the North-South and East-West directions.

A sizable number of interferometric records intended for operation-
al tracking was spoiled by large amplitude and phase fluctuations. Ir -
regularities in the ionosphere, those associated with the spread-F pheno

mena, are the cause of these fluctuations (scintillations)(‘).

In most of the distorted records the North-South baseline inter-
ferometer shows only a slight distortion from the expected satellite

graph while in the East-West interferometer the distortions are severe.

This clearly shows the anisotropy of the irregularities and that they

are elongated and aligned the magnetic field lines(z) as have been found by
other authors. The absence of North-South phase distortions when East-
West distortions are present facilitates the detection of weak scintillations

against the background noise.

For the purpose of this report the East-West baseline interferometric
distortion was taken as an indication of scintillations. As an indication

of intensity, we define a phase scintillation index as follows:

Phase scintillation indexlﬁ - ﬁol x 100
“ 2n

g is the East-Weste phase in radians

where

ﬁois the average East-West phase

The bar indicates average over the duration of the pass.



To study the time variation of scintillations, satellite passes dur-
ing 1966 and 1968 were used.

Occurrence of Scintillations

Figures 1 and 2 show the number of passes distorted by scintillations
for the years 1966 and 1968, respectively. An average of 25 passes per
day during 1966 and 20 passes per day during 1968 were studied. These two
figures show that the scintillation occurrence reaches a maximum about the
months of October and March, and a minimum about the months of January and
May. Also, it can be seen that the percentage of occurrence decreases
with increasing solar activity (the peak of the solar cycle occurred in
1968). This conforms with the findings that spread-F is anticorrelated

(1 (3)5

with solar activity ' /. It is in disagreement with Koster [ﬁarons' review

The data collected can be expressed in a different way as shown in
figures 3 and 4. In these figures the occurrence of 50 to 100% phase scin-
tillation indexes has been plotted as a percentage of the total number of

passes in a month.

Diurnal and Seasonal Variations.

To study the diurnal and seasonal variations of scintillations the
observation period from November 1967 to November 1968 has been divided
in four quarters centered around equinoxes and soltices, and the occurrence
of different degree of scintillation intensities against the time of the

day has been plotted infigures 5 to 8.

The figures show that throughout the year strong scintillations are
anighttime phenomenon with maximum occurence before midnight, at approxi -
mately 21 hours. This deviates from the findings of Koster(h) in Ghana
where he finds a peak about midnight, but in agreement with later findings

(3)

of the same author reported in Aarons' review



' though
Figures 5 to 8 also whow that scintillations, / very weak ones, may

occur during the day. We believe they are due to electrojet irregulari -
ties since no F-region irregularities have been detected during the day
using other techniques, and because they peak at times when the electrojet
is strongest.

These figures also whow that strong scintillations are more frequent
during the equinoxes than during the soltices, in agreement with findings

by Golden(S) and Bandyopadhyay et al!s).
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Figure Captions

Satellite passes recorded during 1966 at the NASA Satellite
Tracking Station in Ancdn, Perii. Horizontal lines indicate
the monthly average number of passes recorded per day. The
dark vertical lines indicate the number of passes in a day,

distorted by strong scintillations.

Satellite passes recorded during 1968 at the NASA Satellite
Tracking Station in Ancon, Perd. Horizontal lines indicate
the monthly average number of passes‘recorded per day. The
dark vertical lines indicate the number of passes in a day,

distorted by strong scintillations.

Occurrence of strong scintillations, 50 to 100% phase scin-
tillation index, as a percentage of the total number of

passes; year 1966.

Occurrence of strong scintillations, 50 to 100% phase scin-
tillation index, as a percentage of the total number of
passes; year 1968.

Diurnal variation of occurrence of different scintillation
indexes from November 9, 1967 to February 4, 1968 solstice

period.

Diurnal variation of occurrence of different scintillation
indexes from February 5.to May 6, 1968 equinox; from May 7
to August 8, 1968 solstice; and from August 9 to November 8,
1968 equinox.
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