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Astronomy — The Moon

THE MOON &'7]

The moon has no atmosphere a'ﬂ'ﬁﬂ'§ﬁ'ﬁﬂﬂ'ﬁ 51

The Moon is about 384'000 km from the Earth. The Moon is much smaller than the
Earth. Its mass is only 1.2% of the Earth’s mass. Its diameter is 3480 km, compared with
the Earth’s diameter of 12'756 km.
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As the mass of the Moon is much smaller than the mass of the Earth, the force of gravity
i1s much less on the Moon. The Moon’s gravity is much less on the Moon. The Moon’s
gravity is not strong enough to hold an atmosphere. Any gases on the Moon can just drift
away into space. Gravity is too weak to hold them.

gmqnﬁﬂaﬁq&qqmm&gs&@:mwﬁmr\mw gmﬁnaaqﬂq&gxﬁ
5:@:::10\151 5:&@55\{@&@):sqmnngg&é:m&&gzqﬁ‘qmg&ﬁm
'ﬂ ﬁmﬁézwqaq&sqsqqg:qq&&azzmr\m&&:&mﬁgm&@:1
aFrRg g qaqﬂq& RO RAN AN ZENTIANR FA QBT A GIARS|

Figure: The Moon seen from Earth. The dark areas are the
‘seas’, and the light areas the highlands.
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Even without a telescope, you can see quite a lot of detail on the Moon’s surface on a
clear night. Much of the surface is covered with light areas. These are the highlands.
They are covered with thousands of craters. The craters have been caused by meteorites
(chunks of rock from the space) hitting the Moon. Other areas of the Moon’s surface look
dark. They are called seas, although there is no water on the Moon. These dark areas are
flat plains. They are thought to have formed from lava, which lowed from volcanoes a
very long time ago. There are no active volcanoes on the Moon now.
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Figure S3TNIFRN],

Meteor Crater, in Arizona, United States

The moon always keeps the same face towards the Earth
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The Moon orbits around the Earth once every 28 days. As it travels, it spins on its axis.
The time for one spin is also 28 days, the same time as the moon takes for one orbit
around the Earth. Therefore the Moon has always the same side facing Earth. Until 1959,
when a spacecraft orbited the Moon, no-one had ever seen the far side.
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Moon phases - the different shapes of the moon
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The Moon does not have any light of its own. The Moon shines because sunlight is
reflected off it. In the daytime, this reflected light does not seem very bright, and we may
not even notice the Moon. But at night, although the light form the Moon is not brighter,
it seems much more obvious in comparison with the dark night sky.
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One half of the Moon is always lit by the Sun and the other half is in darkness. In the
same way, Earth always has one half in daylight and one in the darkness of night. As the
Moon travels around us we see differing amounts of the sunlit half. In this way, the Moon
appears to change shape.
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These different shapes are the phases of the Moon. A complete cycle of the Moon’s
phases takes 29.5 days. It starts from new Moon, when the side facing us is completely
dark. About a week later, at the first quarter, we can see half of the part of the Moon that
is in sunlight, and at Full Moon we can see all of it. By the last quarter we can again see
only half of the lit part. Back at new Moon, the cycle of the Moon’s phases starts all over
again.
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SUNLIGHT
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Eclipses “]5‘*'“3%1

When the Moon is in Earth’s shadow the Moon is eclipsed. When
the Moon covers the Sun and stops its light reaching Earth, the Sun
is echpsed
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Total Solar Eclipse
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From Earth, the Moon is sometimes in the sky at the same time as the Sun. Although the
Sun is four hundred times larger than the Moon, they appear roughly the same size in our
sky. Thls is because the Moon is four hundred times closer to Earth than the Sun.
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Solar Eclipses @qe‘ 41

When the Moon is directly in line with the Sun it will eclipse the Sun. If the Sun’s disc
has been completely covered by the Moon’s, the Sun is totally eclipsed. When the Moon
partially covers the Sun it is a partial eclipse. Solar eclipses happen only once or twice
each year, and then are only visible form the parts of Earth covered by the Moon’s
shadow.
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Lunar Eclipses 5"’*3%1

When the Moon is on the opposite side of the Earth to the Sun, it might pass through
Earth’s shadow and be eclipsed itself. Lunar eclipse happen only up to three times each
year.
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Questions 3 'R]

1. Why do eclipses not happen each month?
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2. Durmg wh1ch lnoon hase can occur:
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a) lunar eclipses 5 QE‘-:\
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b) solar eclipses F‘?qgﬂ

Science meets Dharma
Sibylle Menet translated by Tenzin Choekyi Page 6




Jangchub Choeling Nunnery April 2006

Astronomy — Day, Seasons and Years

Days, Seasons and Years § & Y VAR 2l

The cycles of day and night, and the seasons, are caused by the movements of the Earth
and Sun
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Early astronomer thought that the Sun revolved around the Earth
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Everyone is aware that the Sun moves across the sky in the course of a day. It rises in the

east, and sinks in the west. The Moon and stars also seem to move across the sky. They
too appear to move from east to west.
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Early astronomers believed that the Earth was flat. They thought that the stars and planets
were all the same distance from Earth, and moved around the Earth in circular orbits.
Then, in about 280 BC, a Greek astronomer proved that the Earth was not flat, but a
globe. But the Greek astronomers still thought that the Earth was at the centre of the
universe. They believed that the Sun, Moon, planets and stars all revolved around the
Earth.
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Days — The Earth revolves on its axis
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The sun appears to move across the sky because of the
Earth is revolving. The Earth spins on an axis running
from the North Pole to the South Pole. It spins in an
anticlockwise direction. So the sun appears to move
from east to west. It takes 24 hours for the Earth to

spin completely around. This length of time is one
day.

North Pole
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South Pole

Years and Seasons — The Earth takes 365 1/4 days to orbit the Sun
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As well as spinning on its axis every 24 hours, the Earth moves around the Sun. It takes it
365 1/4 days to do this. This length of time is one year.
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The north-south axis on which the Earth spins is not at right angles to the Earth’s orbit
around the Sun. The axis is tilted at an angle of nearly 24°. It is this tilt which causes the
seasons.
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Figure 1 shows what happens as the Earth orbits around the Sun. At position B, the
Northern Hemisphere (the part of the Earth to the north of the equator) is tipped away
from the Sun. Imagine what happens as the Earth spins round on its axis. The North Pole
will not get any sunlight at all. It will be in permanent darkness. The South Pole will get
sunlight all the time. The Sun will never set.
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Figure 1: At position A, it is summer in the Northern Hemisphere and winter in the
Southern Hemisphere. At position B, it is winter in the Northern Hemisphere and summer
in the Southern Hemisphere.
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A country somewhere between the equator and the North Pole will get sunlight for part of
the 24 hour period. But it will be for less than 12 hours. The further north you go, the
shorter the days will be.
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So when the Earth is in this position in its orbit around the Sun, the Northern Hemisphere
has short days and long nights. The Southern Hemisphere has long days and short nights.
In the Northern Hemisphere, it is winter. In the Southern Hemisphere it is summer.
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Questions 3 'R]

1. Why does the Sun appear to move across the sky from east to west? o o~
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2. Why does a day last 24 hours‘?
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3. In which direction revolves the Earth on its axis
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4. Why does ayear last 365 1/4 days’?
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5. Wll)’ do we h&ve Lery foy/rth yeara leell/) year?
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6. In which direction the Earth orbits around the Sun?
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7. When the Earth is in position C in its orbit around the Sun what season is it in:
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a) in thf Ngﬂhern Hemisphere?
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b) 13 t\he §9uthern Hemisphere?
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8. Why do we have in Tibet IOII’g nights in winter and short nig}/lts in sgmmer?
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