Tuesday 4th July 2017: "Eclipses" - Nick James (BAA)
Professionally, Nick is an engineer in the space industry leading a team responsible for
implementing highly sensitive and accurate systems for receiving and processing
signals from deep space spacecraft. Nick likes to travel to view astronomical
phenomena and that includes being an eclipse chaser, having seen 13 total eclipses.
His talk this evening was about solar eclipses.
It is an amazing coincidence that the Moon just happens to be 400 times smaller than
the Sun and 400 times closer to the Earth than the Sun so that both appear to be the
same size in the sky. (1)
(1)

There are different kinds of eclipses;
A partial eclipse where the Moon partly covers the Sun
An annular eclipse where the Moon doesn’t cover the entire disk of the Sun; this
occurs because the Moon and the Earth have an elliptical orbit, so sometimes the
distance between the Earth and the Moon increases.
A total eclipse where the Moon covers the Sun completely. (2)
(2)

A partial eclipse can be seen across a wide area on Earth (where the penumbral
shadow falls) whereas a total eclipse or annular eclipse can only be seen from a narrow
band (the umbral shadow) and is therefore only visible from a small area on Earth.
We can see the umbral shadow (the deep shadow cast by the Moon) (3) on the Earth’s
surface. It moves fast – about 700m per second.
(3)

A total eclipse (4) is very different to a partial eclipse where filters are still required to
block the intense light of the Sun. These are needed initially for a total eclipse but once
the photosphere is covered by the Moon it is possible to see the glow of the corona and
prominences.
(4)

There are a number of other interesting phenomena to see during a total solar eclipse
such as the Moon’s shadow racing across the Earth (5)
(5)

Shadow bands (6) are bright and dark bands that gradually get closer together as the
eclipse progresses and are similar to the light and dark bands seen at the bottom of
a swimming pool. They come from high up in the atmosphere occurring 2000m above
the ground.
(6)

Baily’s beads (7) are due to mountains and craters on the Moon and as the Moon
crosses the Sunlight can be seen shining through the valleys. This is important
scientifically as it allows accurate measurement of the diameter of the Sun to determine
whether it is shrinking, but there is very little evidence of that happening.
(7)

For a total solar eclipse to occur, there must be a new Moon that is directly in line with
the Earth and Sun and also in the same plane, which doesn’t happen every month
because of the slight inclination of the Moon’s, orbit.

The Saros is a period of approximately 18 years, 11 days and 8 hours, that can be used
to predict eclipses of the Sun and Moon. One saros period after an eclipse, the Sun,
Earth and Moon return to approximately the same relative geometry, a near straight
line, and a nearly identical eclipse will occur, in what is referred to as an eclipse cycle.
However, the extra 8 hours means that the Earth has moved 120° so it will occur in a
different place. https://en.wikipedia.org/wiki/Saros_(astronomy)
The Saros series can last hundreds of years and has been known about since ancient
times.
Observing total solar eclipses used to be a tedious process. The astronomers had to
use slow photographic film with big plates and long exposures, and required months to
make their plans. Nowadays, with modern digital cameras and compact telescopes,
very little equipment is required and is easily transportable. Almost any destination is
now possible without having to travel for months by ship, because of aeroplanes.
The USA eclipse on the 21st August crosses the whole of the US (8). The weather
prospects are good and Nick intends viewing it in Nebraska. Once totality is reached, it
should be possible to see Venus and Jupiter, as they will be close to the Sun at that
time. Probably the next best total eclipse to view will be the one in Spain in 2026 as it is
a country easy to get to and find accommodation in, although unfortunately prices are
now always increased when an eclipse occurs because it brings in so many people.
(8)

