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Since the concept of the auroral oval was
put forward by Feldstein and Khorosheva [cf.
Feldstein et al., 1969; Akasofu, 1968; Khoro-
sheva, 1967] there have been a large number
of observations that confirm the presence of the
proposed oval configuration of the distribution
of auroral arcs and bands. Some of these recent
studies are listed below.

1. Occurrence frequency of auroras at six
stations over Greenland and Spitzbergen [Las-
sen, 1967, 1970].

2. Occurrence frequency of auroras in the
Alaska sector [Stringer and Belon, 1967].

3. Occurrence frequency of auroras at Pyra-
mida, Chelyuskin, Murmansk, Verkhoyansk,
and others [Starkov and Feldstein, 1967, 1968 ;
Feldstein and Starkov, 1967].

4. Occurrence frequency of auroras over
Antarctica [Jacka and Bond, 1968; Bond and
Thomas, 1971].

5. Airborne observations in the northern
polar region [Buchau et al., 1970, 1972].

6. Auroral scanner observations (Isis 2),
[Lui et al., 1972].

7. ‘Scanning’ of the oval by the Alaska
meridian chain of stations [Snyder and Akasofu,
1972].

There have also been a large number of other
types of observations that suggest that the
auroral oval provides a ‘natural’ coordinate in
which various polar upper-atmospheric phenom-
ena may be ordered (to enhance understand-
ing).

1. The projection of the outer boundary of
the trapping region coincides with the oval
[Akasofu, 1968; Feldstein and Starkov, 1970].
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2. The projection of the inner boundary of
the plasma sheet coincides with the equator-
ward boundary of the oval [Vasyliunas, 1970;
Feldstein, 1972].

3. The orientation of extended forms of au-
roras is parallel to the oval [Gustafsson, 1967;
Feldstein and Starkov, 1967; Gustafsson et adl.,
1969].

4. Field-aligned currents are present over
the auroral oval [Zmuda et al., 1967, 1970].

5. The distinct equatorward boundary of the
region of electric field fluctuations coincides with
the oval [Heppner, 1969; Maynard and Hepp-
ner, 1970].

6. The electric field changes the polarity in
the vicinity of the auroral oval [L. A. Frank,
unpublished manuscript, 1972; Frank and
Ackerson, 1972; Cauffman and Gurnett, 1972].

7. The projection of the cusp coincides with
the midday part of the oval [Heikkida and
Winningham, 1971; Frank, 1971; Heikkila et al.,
1972].

8. Precipitation of soft electrons occurs
along the oval [Hoffman and Berko, 1971; R. A.
Hoffman, unpublished manuseript, 1971; Frank
and Ackerson, 1971; J. D. Winningham and
W. J. Heikkila, unpublished manuscript, 1972].

Recently, Mishin et ol. [1970a, b] suggested
that the auroral distribution can be better
represented by two quasi-circular zones, the
‘inner’ one being along the dipole latitude circle
of 78° and the ‘outer’ one along the dipole lati-
tude circle of 67°. On the basis of reexamination
of their results it is found that the presence of
their inner zone is based on observations from a
single station, Arctica 2. Their results imply
that the inner zone was located precisely at the
zenith of Arctica 2. Obviously, this must be due
to the fact that the well-known aspect sensi-
tivity of auroras (pointed out by Elvey et al.
[1953]) has not been properly removed. Fur-
ther, they supported their suggestion by exam-
ining all-sky records from a number of stations
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along the 200° dipole meridian on February 11,
1958, during the great magnetic storm. The
records from the corresponding all-sky records
from Arctica 2 were reexamined. It was found
that the lower boundary of auroras during mid-
night hours on that day was not clearly seen.
Thus it is not proper to claim that such auroras
were distributed along the inner zone, since the
distance (from Arctica 2 to the auroras) cannot
be determined. Mishin et al. [1971] incorrectly
identified the twilight and moonlight as the
outer zone in their reexamination of the air-
borne study by Buchau et al. [1970]. Other
criticisms of their proposed two circular dis-
tribution have been published elsewhere [Star-
kov et al., 1973].

It should be pointed out that the concept of
the auroral oval is based on studies of the occur-
rence of auroral arcs and bands photographed
by all-sky cameras. The concept has never
implied that characteristics of the precipitation
of auroral particles are uniform all along the
oval [Feldstein, 1969].

Recent progress in the observation of pre-
cipitating particles and the resulting luminosities
has yielded some additional evidence that char-
acteristics of the oval in the dayside half and
nightside half are considerably different [ef.
Heikkila et al., 1972; Eather and Mende, 1972].
Thus it may be proposed that the oval consists
of two parts, the dayside half and the nightside
half, although together they form the single
oval band. On the basis of recent literature cited
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earlier, this view is better than the concept of
two circular zones put forward by Mishin et al.
[1970a, b].

In particular, on very quiet days, auroral arcs
and bands are more frequently seen in the day-
side half than in the nightside half [Lassen,
1967, 1970]. On moderately disturbed days the
entire oval can be identified by the presence of
auroral arcs and bands. The two regions are
connected by a broad band of subvisual glow,
even when the occurrence of visible auroras has
a discontinuity at the boundary of the regions
[Buchau et al., 1972]. It should be noted that
there is also another precipitation zone along
the auroral zone in the morning sector, which is
produced by energetic electrons, particularly
during magnetospheric substorms [cf. Hartz and
Brice, 1967; Starkov and Feldstein, 1971].

Figure 1 gives a schematic noon-midnight eross
section of the magnetosphere, which indicates
the oval location as inferred from aurora and
plasma observations in the magnetosphere.

In Figure 2 the position of the auroral oval
is related to the intersection lines between the
polar ionosphere and the boundary surfaces of
different plasma regions in the magnetosphere.
The auroral oval is divided into twé parts, the
dayside and the nightside. Different character-
istics of luminescence there are caused by par-
ticle precipitation from different plasma regions,
such as the magnetosheath on the dayside and
the low-latitude plasma sheet on the nightside.

The equatorial oval boundary is indicated by
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Fig. 1. Schematic cross sections of the magnetosphere and oval position at creation phase.
(Left) Cross section in the noon-midnight meridian plane. Shaded region shows the plasma
sheet in the tail and the plasma fluxes flowing through the magnetospheric cusps to the upper
atmosphere from the tail on the nightside and from the magnetosheath on the dayside.
(Right) Schematic section of the magnetosphere in the equatorial plane at the end of the
substorm creation phase. Shaded region shows the plasma sheet in the tail.
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Fig. 2. Diagrams characterizing magnetic field
topology and precipitating plasma fluxes in high
latitudes at recovery phase of the substorm.

a continuous curve because this boundary is the
projection (along geomagnetic field lines at iono-
sphere heights) of a continous surface that con-
sists of the inner boundary of the plasma sheet
in the magnetosphere tail on the nightside of
the earth and the magnetopause on the dayside.
The two parts of the auroral oval are topologi-
cally connected by the large-seale magnetic field
structure and plasma population in different
regions of the magnetosphere.
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