


based solely on Amateur Radio observa-
tions have actually spread many of these
myths. Early amateur articles from the
19605 and 19705 fell into the trap of trying
totie Sporadic-E directly to the formation
of thunderstorms, particularly since both
occur in force during the summer months.
While an indirect connection may exist,
the identification of thunderstorms and
similar weather as the prime
cause of Sporadic-E by Hams has actually
discredited radio amateurs in the eyes of
the scientific community. For example,
how does one explain the occurrence
, of Sporadic-E during winter months
when thunderstorm’ activity is signifi-
cantly reduced?

Fortunately, actual scientific data on
Sporadic-E hag been collected as early as
1960, beginning with the launching of a
rocket equipped with a mass spectrometer
an active formation by Russian scientists,
feading to the discovery that the individual
ions in the formation to be metallic (in this
case, magnesium}, Since then additional
data has been collected through iono-
sondes, additional rocket launches and sat-
ellite data. However, many scientists have
nol made use of Amateur Radio data when
examining the scientific data and getting a
feel for the phenomenon. Thus when one
discusses Sporadic-E with a scientist who
apparent gaps in the knowledge of the phe-
nomenon. Thus, the combination of using
the combined resourees of both Amateur
Radio data and scientific data has proven
to be a major tool in analyzing Sporadic-
E. The effectiveness of this combination
" was documented in @ paper by the author
in 1996 (Reference 1).

In recent years, additional methods
for measuring Sporadic-E have been
developed in the form of Satellite data
and EISCAT radar plots. Figure 3 shows
a typical EISCAT radar plot made of a
thin Sporadic-E layer in Europe.

As more data becomes available, the
phenomenon becomes better defined
and the direction of scientific thinking
is that there is some sort of reservoir in
the E-region where there is an active
transpori mechanism for the metallic
ions. A major paper that was written
recently was by Carter and Forbes in
1999 for Annales Geophysicae (Refer-
ence 2) that discusses the on transport
theory of metallic ions. In addition to
summarizing carlier studies, the paper
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acceleration

I}Asmotmrabhﬂm occurs, charge
1 exchange occurs
the metal atoms and the resident
hydrogen ions at 400 km due to high
incident speed caused by gravitational

between

existence of metallic lavers similar to
that of earth. To date, plancts such as
Jupiter, Neptune, Mars and & few moons
have the presence of metallic ion layers
(References 3 through 8).

What distinguishes the metallic-ion
layers of ather planets from Earth is the
fact that the layers are formed directly,
shartly after impact of meteor debris. This
is because of the effects of the stronger
gravitational fields of these planets com-
pared to Earth. See Figure 5 for this situ-
ation for the planet Jupiter.

In the case of Earth, there are additional
steps from the point of meteor ablation,
to where recombination takes places with
oxygen ions ai the 90 km mark and then
with the right conditions of wind, before
the formation of Sporadic-E layers result.
Data collected over the years suggest that
metallic ions are consistently present in
the ionosphere of Earth.

It becomes apparent that the Sporadic-
E phenomenon on Earth, while similar
to metallic layers that appear on other
planets in the solar system, has some dis-
tinguishing characteristics that make it
unigue. Certainly, the seasonal pattern is
one feature that appears to be unigue to
Earth and one that continues to amaze
and baffle VHF Amateur Radio opera-
tors! As more data from the ionosphere
is collected in the future, a better under-
standing of the Sporadic-E phenomenon
will result.

Also, the fact that these metallic fon lay-
ers exists on other planets besides Earth
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2) Metallic layers are formed
from the resulting metal ions of
magnesium and iron.

as a direct result of meteor ablation points
away from the fact that secondary events
like thunderstorms as 4 primary factor for
Sporadic-E formation on Earth. The lay-
ers can form almost immediately on other
planets due to the stronger gravitational
ficlds while the process takes longer on
Earth, because of the different atmo-

spheric ion makeup. It would seem that |

local effects such as thunderstorms are not
& major part of the process for Sporadic-
E, except as a possible indirect effect in
enhancing existing formations.
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— Ken Neubeck, WB2AMU, has writ-
ten several articles on VHF propaga-
tion, including the book, Six Meters, A
Guide To The Magic Band (WorldRadio
Books) and is a co-writer with Gordon
West, WBSNOA, on the book on VHF
Prapagarion, A Practical Guide For
Radio Amateurs (CQ). )
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