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The Moon against the stars 
We’re going to start our week of lunar exploration by looking at how the Moon moves against the background stars. 

 

The Moon is in the constellation of Taurus this evening. Look to the southwest and half way up the sky to find it 

As it gets dark, take a look at the brightly shining first quarter Moon. As your eyes adjust, look out for the bright star below and 

to the right of the Moon. 

This is Aldebaran, the brightest star in the constellation of Taurus the Bull. You may also see the sideways V-shaped open cluster 

that Aldebaran sits in. This is called the Hyades, and it represents the Bull’s face. 

Now estimate how many Moon widths Aldebaran is from the centre of the Moon. Then a few hours later in the evening, pop 

outside again and make another estimate. You’ll discover that the Moon has moved against the background stars. 
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It’s surprising just how much our natural satellite moves over relatively short periods of time. This motion is nothing less than 

the Moon moving along its orbit. 

From our vantage point here on the surface of planet Earth, it only takes an hour for the Moon to travel its own diameter 

against the background stars. 

The Moon sets around 2:15am tonight – earlier if your horizon isn’t flat. If you’re awake then, you might see that it appears red 

as it sets. 

This is because its light is now passing through a thicker layer of our atmosphere, which scatters more blue light away, leaving 

mostly red. 

The Moon's orbit and the lunar months 
The Moon is a large object relative to the size of Earth. It’s approximately a quarter of Earth’s diameter and around 1/80th of its 

mass. 

 

The Earth and Moon orbit a point where their gravity is exactly balanced, shown by the yellow triangle in the diagram above 

(Earth-Moon distance not to scale) 

Although it’s often said the Moon orbits Earth, in reality both bodies orbit their common centre of gravity, a point astronomers 

call the ‘Earth-Moon barycentre’. 

If you could join both objects with a rod, the Earth-Moon barycentre is the point along the rod where a balance would be 

reached. 

As Earth is heavier than the Moon the barycentre sits closer to our planet, and it actually lies 1,700km beneath its surface. 

Now when it comes to lunar months, there’s more than one type and here’s why. 

From our vantage point on Earth’s surface, the Moon appears to travel once around the sky relative to the stars every 27.3 days. 

Astronomers call this lunar month a 'sidereal month'. 

Over the Moon’s journey around the sky – it’s orbit – the angle between the Sun, Earth and Moon changes, and it’s this that 

causes the Moon’s phases. 

Earth also moves along its own orbit around the Sun, and this means that the time between similar Moon phases is longer than 

a sidereal month. This phase-to-phase period is 29.5 days and it’s the second lunar month, known as a 'synodic month'. 

As a synodic month is shorter than the average length of a calendar month, the Moon completes more than 12 phase cycles 

over the course of a year. It’s in these extra cycles of phases that we get a Blue Moon. 
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Here’s to clear skies tonight. Tomorrow we’ll be taking a closer look at the Moon’s phases. 

Phases of the Moon 

This evening the Moon has a larger phase than it did last night. 

This is because the angle between the Sun, Earth and Moon is changing as the Moon moves around its orbit. 

 

Over the next few days, more of the Moon will appear illuminated. The ‘phase’ as it’s called grows from right to left up to full Moon 

Last night’s Moon appeared half lit, a phase confusingly known as first quarter. This term is meant to describe how 

far around its orbit the Moon has travelled since new Moon. 

New Moon happens when the Moon lines up with the Sun in the sky – normally passing slightly above or below it. A 

first-quarter Moon has therefore travelled a quarter of the way round its orbit since the last new Moon. Tonight the 

Moon appears 60 per cent lit. 

As the Moon slips further from the Sun in the sky – remember it was in Taurus last night near the bright star 

Aldebaran, and tonight Aldebaran is much further to the right – so its phase appears to increase. 

The Moon’s phase continues to grow until it is in the opposite part of the sky to the Sun. It then appears fully 

illuminated, as a full Moon. 

This will happen in six days on 9 March, the final day of Back Garden Astronomy Week. 

Over the following nights as we look at the Moon, estimate how much of it appears lit. 

Moon Phases, why they happen 
To understand lunar phases, imagine standing in a dark room. There’s a single light on the wall which represents the 

Sun. 

Hold a white ball out in front of you at arm’s length; now you represent the Earth and the ball is the Moon. Half the 

ball appears illuminated, and this represents day on the Moon. 
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In this the arrowed inner circle shows that half of the 

Moon is always lit by sunlight. But the outer ring of 

Moons, which is the view from Earth, shows that we see 

different portions of the lit and unlit sides depending on 

where the Moon is in its orbit. This effect produces the 

phases. (Diagram not to scale) 

 

 

 

 

 

 

Position the ball between you and the light. The ball’s dark (night) half faces you and the lit (day) half appears 

hidden. This is new Moon. 

Rotate slowly left. Some of the ball’s lit side starts to appear as what’s called a waxing crescent. Waxing means the 

visible illuminated portion is growing. 

When you’ve rotated 90º, the light is on your right and the ball appears half-illuminated; a first quarter Moon. 

After first quarter we come to the waxing gibbous phases. Gibbous means larger than half lit, but smaller than full. 

Keep rotating until the light is behind you. You may have to cheat and lift the ball to avoid casting your shadow onto 

it. You now see just the day side of the ball, equivalent to a full Moon. 

As you rotate beyond full Moon the visible lit region shrinks, repeating the phases you’ve just seen in reverse order. 

These are the waning phases. Waning means the visible illuminated region is shrinking. Eventually the ball will 

realign with the light and you’ll have reached new Moon. The cycle will begin again. 

Lunar Seas 
The Moon is large enough and close enough to Earth that we can see surface detail on its disc using our eyes alone. 

These dark surface features might be quite familiar to you, since we always see the same face of the Moon turned 

towards us. 

This is because the Moon spins once on its axis in the same time it takes to complete one orbit, an effect known as 

‘synchronous rotation’. 

Although the same side of the Moon faces Earth all the time, the Moon’s phase hides some of it from view. The 

exception is at full Moon which occurs in five days’ time, on 9 March. 

This evening the Moon is 71 per cent lit, and many of the so-called lunar seas are on view. 

Although they’re called seas, they’re actually large regions of dark, solidified lava. 

They contrast well with the bright surface between them, regions referred to as the lunar highlands. 

The lunar seas have Latin names, most being prefixed with the word ‘mare’ which is Latin for ‘sea’. 

Try drawing the seas you can make out using nothing more than your eyes. It’s harder than you might think, so relax, 

take your time and enjoy your sketching. 
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The names of the main dark patches visible to the eye on the Moon. Called ‘seas’ by early astronomers who thought there was 

water on the lunar surface, today’s naming system comes from the Italian priest Giambattista Riccioli and his pivotal 1651 

book New Almagest – hence the Latin 

Introducing clair obscur effects 
The Moon is a world of brightly lit surface features and dark shadows. Sometimes the patterns formed produce 

effects which can look strangely familiar. 

These are collectively known as clair 

obscur effects, a term which means light 

and shadow. 

If you have binoculars or a small 

telescope, looking at tonight’s Moon 

with them will reveal a distinctive clair 

obscur effect known as the Jewelled 

Handle. 

To find it, first locate the Mare Imbrium 

(Sea of Storms), the largest of the lunar 

seas. Off its northwestern shore lies a 

small semicircular area of lava, which 

has become known as Sinus Iridum, the 

Bay of Rainbows. The curved Jura Mountains that mark the edge of the Bay of 

Rainbows on the Moon. When their peaks catch the low sunlight, 

they look like the glittering ‘Jewelled Handle’ of a ceremonial dagger  
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A curved mountain range marks the semi-circular edge of this bay; these are the Jura Mountains. 

When the lunar dawn approaches, the peaks of these mountains catch the early dawn sunlight and appear as a 

beautiful arc of light which extends into the lunar night, producing the Jewelled Handle. 

This needs a bit of magnification to see, so have those binoculars to hand. A small telescope will do just as well. 

A view of the Moon through binoculars 
Over the last few days we’ve introduced you to the Moon’s phases and the dark patches of its major seas, both 

features that can be seen with just your eyes. 

 

Have a look for these seven lunar targets with a pair of binoculars, and compare the level of detail to what you see with your 

eyes alone 

However, your eyes can only make out features down to a certain size; with binoculars or a small telescope we can 

see more. 

Binoculars will give you a closer look at the seas and their shapes should become clearer. Depending on the 

magnification of your binoculars, you may spot some of the larger craters too. 

When the line which divides lunar day and night is close to them, smaller features like craters will look more defined. 

This line is known as the 'terminator' and there are two of them – the evening and the morning terminator. 

The one we can see on the Moon tonight marks the transition from night to day and so it’s the morning terminator. 

Features which are currently invisible on the night side close to the terminator tonight will be in daylight tomorrow. 

In the picture above we’ve highlighted some easy features to look for with binoculars. They all have good contrast 

between light, dark and shadow. 

Have a go and see how many you can spot. 
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The lunar terminator 
The lunar terminator represents the part of the Moon where the Sun appears low in the lunar sky and features on 

the lunar surface are lit by sunlight coming in at a low angle. 

To demonstrate the effect at home, grab a torch, turn it on and point it at a wall in a dark room. What you’ll see is a 

torchlit wall. 

 

Now lie the torch flat against the wall so the beam of light is shining along it. You’ll see every blemish in the surface 

of the wall accentuated by shadow. 

 

The central northern region of the Moon seen under direct lighting (left) and with the terminator nearby (right) is almost like 

looking at two different landscapes, such is the difference in how the features are illuminated 

Features near the Moon’s terminator undergo the same effect. Mountains cast shadows which make them 

look immense and craters show intricate details.  Even the apparently flat lunar seas take on a new 

appearance. Gentle lumps, bumps and raised ridges suddenly become prominent features which are quite 

easy to see with a little magnification.  This effect doesn’t last long though: the terminator marches slowly 

and inexorably across the Moon’s face.  As we head towards full Moon on 9 March, new features are revealed 

each evening. Then, after full Moon, the evening terminator takes over, slowly cloaking everything in the dark 

shadow of night once again.  So, to see the Moon’s features in the most detail, the best time to view them is 

when the terminator is nearby.  Good luck tonight. Tomorrow we’re going to look at the beautiful sight of the 

Moon sitting close to the Beehive star cluster. 

The Moon against the stars 
The Moon’s apparent size in the sky is quite small; your little finger at arm’s length will easily cover it. 

As it appears to move around the sky over the course of a lunar month, the Moon travels through a number of 

constellations and passes close to certain stars and deep sky objects. 

This evening’s Moon lies close to a beautiful star cluster known as the Beehive Cluster, or Praesepe. 

This group of stars sits at the centre of the faint constellation of Cancer the Crab, and is just visible to the naked 

eye under dark sky conditions – not like tonight! 
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The Moon passing close to the Beehive Cluster, as it will do tonight. You won’t see the cluster of stars with your eyes due to 

the Moon’s brightness, but look out for them with a pair of binoculars and you may have more luck 

However, binoculars or a small telescope should show it this evening. Look at the Moon around 8pm and you 

should be able to make out the cluster stars below and slightly to the left of the Moon. 

By 9.30pm the Moon will have shifted position slightly and be sitting immediately above the brighter core of the 

cluster. Then by 11pm, the Moon will appear above and to the right of the Beehive. 

It's surprising how easily the Moon slips between background stars rather than covering them. But that does happen 

too. 

At around 9.30pm, a star visible in binoculars near the Moon’s dark edge will be covered by it. 

This is known as a lunar occultation, and roughly 70 minutes later, the Moon will have moved far enough for the star 

to reappear from behind its bright edge. 

How moonlight affects the view of the night sky 

The Moon has a big influence on the background stars and how they appear to us from the ground. 

 

Bright moonlight creates glare, which makes the background stars much harder to see. In this photo, taken to capture faint 

starlight, the light of the Moon swamps any detail on it, such is its brightness 
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The glare from moonlight increases as the Moon’s phase grows, reaching its brightest around full Moon. 

So when the Moon appears big and bright, only the brightest stars and planets can be seen. 

The bigger, brighter phases of the Moon can be a bit of a nuisance if you’re more interested in looking at the stars 

beyond. 

Fainter objects like nebulae, comets and distant galaxies become lost in its glare and meteor showers lose their 

drama under full moonlight, with many trails 

If there’s moisture present in the atmosphere this will scatter moonlight even further across the sky. 

Moonlight is nothing more than sunlight reflected from the Moon’s surface. Under bright Moon glare, the night sky, 

like the day sky, is blue. 

However, this colour is too weak to be seen by human eyes alone. You can capture it with a camera though. 

Try taking a long exposure outside under bright moonlight and including a bit of sky. 

If you get the exposure right, you’ll get a photo which looks just like it was taken during the day. 

Here's to clear skies tonight, let us know how you how you get on seeing the Moon nestled in the Beehive Cluster. 

The Moon's bright features: ray craters and young crater 
Binoculars or a small telescope will bring the Moon to life, revealing features which are just too small to be seen 

with your eyes on their own. 

 

Some of the Moon’s most prominent ray craters. The network of bright material spread like 
tentacles around each was sent flying out from the impacts of asteroids, hundreds of millions 

of years ago 
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The lunar highlands – the bright bits of surface between the dark seas – contain many craters, some of 

which can be seen through binoculars. Many more appear when you look through the eyepiece of a 

telescope. 

Ray craters are another striking feature visible through a small telescope. The best examples are Tycho 

in the southern part of the Moon and Copernicus to the left of middle. 

They’re called ray craters because of the extensive bright patterns of material around them. 

These appear to spread from their central crater, representing material thrown out from the impact 

which caused them. 

See how far across the Moon’s surface you can trace the rays which spread out from the bright crater 

Tycho. 

Rays are associated with younger craters. The freshly revealed impact material appears bright and 

reflective but over time its brilliance fades. 

The brightest of the lunar craters can be seen this evening near the upper left edge of the Moon’s disc. 

The bright feature you can see here is the young crater Aristarchus. 

Working out the age of lunar features with a bit of detective work 
You can work out the ages of lunar features with a bit of detective work. 

 

This area around Crater Theophilus in the Moon’s southeastern region shows overlapping craters, testament to 

the pummeling the Moon has taken from space rocks. Theophilus is a staggering 4.3km deep, while its bright 

central mountain is 1.4km high 
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A lunar feature will have an age which can be determined by examining its surface. The Apollo lunar missions, for 

example, were very useful for gathering this kind of information. 

Another technique is crater counting: by counting how many small craters cover a lunar region, it’s possible to make 

an educated guess as to the age of that surface. 

Once a feature’s age has been determined, it’s possible to work out the relative age of others depending on whether 

they are overlapped or underlapped by that feature. 

If you have a lunar sea of age A and a crater sits on top of it, it stands to reason that the crater will be younger than 

A. If you have another crater overlapping this crater it will be younger still, and so on. 

Lunar ages are defined in five main periods. From oldest to the youngest these are Pre-nectarian (older than 3.92 

billion years), Nectarian (3.92-3.85 billion years), Imbrian (3.85-3.2 billion years), Eratosthenian (3.2-1.1 billion years) 

and Copernican (younger than 1.1 billion years). 

Pre-Nectarian and Nectarian reference the formation of Mare Nectaris. Imbrian relates to the formation of Mare 

Imbrium. 

Eratosthenian and Copernican are related to the formation of the craters Eratosthenes and Copernicus. 

Enjoy tonight’s lunar views and working out how old its features are in relation to each other. Tomorrow we’ll look 

at how much light different parts of the Moon reflect back at us. 

The Moon's reflective features 
The Moon is virtually full this evening with a phase of 98 per cent. 

 

Relief features on the Moon have height and cast shadows, like the walls of Crater Plato and the Lunar Alps to its north (left). 

Lunar albedo features, on the other hand, are flat and revealed by different levels of reflectivity, like the Reiner Gamma on 

the far left of the Moon (right) 
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Look at it through the eyepiece of a telescope and those lovely detailed, shadow areas full of sumptuous detail along 

the lunar terminator have disappeared. 

Look hard and you’ll see a very thin strip of shadowed detail visible on the Moon’s edge, but it’s not easy to see. 

With the Sun overhead for the Earth-facing side Moon, the relief shadows produced by landscape features both high 

and low are missing. 

Think of how short and unnoticeable your shadow looks on a sunny day when the Sun is virtually overhead. 

When the Sun is low in your sky however, your shadow appears to stretch off into the distance in a most impressive 

way. 

Despite the lack of shadows, features are still visible. Obvious examples are the dark seas, bright highlands and 

bright rays we looked at yesterday. 

These are visible because they have different levels of reflectivity and are known as 'albedo' features – albedo being 

a term which describes how reflective something is. 

Dark features have a low reflectivity/albedo and bright ones have higher reflectivity/albedo. 

Take a look at the brighter areas of the Moon this evening;  binoculars or a small telescope will show the brightest of 

these are typically ‘ejecta rays’, the material that asteroid impacts have excavated  from their craters. See how many 

you can make out! 

Colour on the Moon 
Looking at the Moon with the naked eye or binoculars doesn’t reveal much colour. 

 

An exaggerated colour image of the Moon. The colour photo has had its saturation levels boosted with photo 

processing software 
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A telescope doesn’t fare much better either, showing an object that appears to be shaded in different tones of grey. 

Surprisingly, there is colour on the Moon, it’s just that the hues are subtle. 

The best way to show this colour is via photography. Get a shot of the Moon through a telescope or camera lens 

with a focal length of at least 500mm to give some surface detail. 

A smartphone held carefully up the eyepiece of a telescope will work too. You then need to boost the photo’s colour 

saturation slightly in photo processing software like Adobe Photoshop or GIMP. 

Keep repeating this step until colour appears. With a bit of processing magic, it’s possible to reveal the Moon’s 

colours quite clearly. 

Close inspection shows the colours respect the edges of seas quite well. This is no accident as the colours mark 

regions of different surface material. 

A dramatic example is the transition between the mares Serenetatis and Tranquillitatis, which shows they are not 

the same material. 

Lunar colour gives an enormous amount of insight into the make-up of the Moon’s surface. The major seas tend to 

appear predominantly brown or blue. The colour brown is due to the presence of iron, while blue indicates titanium. 

Enjoy the Moon tonight. Tomorrow is a full Moon and the final instalment of Back Garden Astronomy Week. 

The shapes we see on the Moon 
The Moon is full today because it lies in the opposite part of the sky to the Sun. 

 

We’re all familiar with the Man in the Moon, but there are other shapes to make out too, like the Basketball Player (left) and 

the Lady in the Moon (right). See if you can spot them 

The alignment isn’t perfect though; if it were Earth’s shadow would fall across the Moon’s face and we’d see a lunar 

eclipse.  A bright full Moon is hard to miss because it dominates over everything else.  Amazingly, the Moon’s overall 

reflectivity – the albedo we discussed yesterday – is only 12 per cent, a little more than road asphalt. Imagine how 

bright the Moon would be if it were more reflective!  The patterns formed by the dark seas are very evident tonight. 

Humans have a predilection to see familiar objects in such patterns, a phenomenon called paredolia.  Look at the 

Moon’s fully lit face and see what you can identify. Patterns that have been reported include a rabbit, a tree, a face 

and hands.  Two shapes we like are the Lady in the Moon and the Basketball Player, both of which exist on the full 

Moon simultaneously without overlapping. Once you’ve seen them, you’ll never miss them again!   Two highlights to 

look out for with these patterns are the Lady’s choker jewel, formed from the bright ray crater Tycho, and the 

Basketball Player’s ball, formed from the Mare Crisium, the Sea of Crisis. 
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Lunar oddities: Supermoons and lunar orientation 

 

The Moon’s orbit is elliptical and its distance from Earth varies over time.  The point where the Moon is furthest 

from Earth is called apogee, and the closest point is perigee.  The cycle of the Moon’s phases isn’t in sync with its 

orbit and full Moon occurs at different points around the orbit over the course of a year.  Some full Moons occur 

closer to perigee than others. Consequently, these look slightly larger and brighter than other full Moons.  The 

popular term for this is a Supermoon, although astronomers prefer to use perigee full Moon, because it better 

explains what’s happening. 

One final lunar oddity concerns the cardinal points, north, south, east and west.  With north up, the planets and the 

Sun have east on the left and west on the right, the opposite way to a map of Earth.  But on the Moon it’s the same 

as a terrestrial map: east appears on the right and west on the left.  This convention was introduced in 1961 by the 

International Astronomical Union to assist lunar explorers and avoid disasters from misinterpretation of cardinal 

directions.  The decision is sensible but has produced quirks. The best example is Mare Orientale.  This impressive 

lunar sea sits on the Moon’s western edge. But because it was named before 1961, the name of this western sea 

means Eastern Sea! 

We’ve come to the end of our week of lunar discovery.  Over the past seven days, we hope you’ve enjoyed a new 

view of our nearest celestial neighbour, both in the night sky and the background knowledge behind it. 

If you want to discover more about the Moon, sign up to our free weekly newsletter. Simply head to 

www.skyatnightmagazine.com and scroll down to the newsletter sign-up section.  

Clear skies and keep looking up! 

 


