Why Is 160m So Tough?
Carl Luetzelschwab KOLA

160m is atough band for DXing. In addition to a wavelength on 160m being longer than on the 3-30 MHz
HF bands (which means larger antennas), there are issues related to propagation that make 160m unique.

There are two fundamental issues when an electromagnetic wave propagates through the ionosphere. The
first is the amount of ionospheric absorption is inversely proportional to the square of the frequency (the
lower the frequency, the greater the absorption). This says signals on 160m will in general be weaker than
on the HF bands. The second is the amount of refraction (bending) for a given electron density gradient is
also inversely proportional to the square of the frequency (the lower the frequency, the greater the amount
of refraction). This says an electromagnetic wave on 160m bends more and therefore does not get as high
into the ionosphere as a wave on the HF bands. Thus propagation on 160m generally consists of shorter
hops with more loss. Also tied to the refraction issue is the fact that maximum usable frequencies are
generally not an issue on 160m — there’s always enough ionization, even at night at solar minimum, to
refract oblique 160m waves back to earth. A ray trace nicely highlights the absorption and refraction issues.
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If larger antennas, shorter more lossy hops, and more noise isn’t enough of a problem, the Earth’s magnetic
field gets in the picture on 160m. Since the ionosphere is immersed in the Earth’s magnetic field, two
characteristic waves propagate through the ionosphere (an ordinary wave and an extraordinary wave) and
ionospheric electrons spiral around magnetic field lines at a frequency called the electron gyro-frequency.
The electron gyro-frequency depends on the strength of the magnetic field, and ranges from about 0.7 MHz
to 1.7 MHz worldwide. Since 160m is at the upper end of this range, the amount of absorption, the index of
refraction, and the polarization of both characteristic waves is affected by the presence of the Earth’s
magnetic field. One important consequence is both characteristic waves propagate on the HF bands, but on
160m only the ordinary wave propagates due to excessive absorption of the extraordinary wave. All of this,
coupled with not having a good understanding of the day-to-day variability of the lower E region (where
absorption occurs at night) makes it difficult to predict propagation on 160m.

Working DX on 160m takes a commitment to station improvement and working under difficult conditions.
There are general guidelines for 160m propagation (like paying special attention to sunrise and sunset
times), but topband operators know that the best way to work DX on 160m is to be there on aregular basis.



