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Exploring the Sky

Lecture 1:
Basic Observations – What’s in the Sky?

Using our eyes alone, what objects can we see in the sky?

· The Sun

· The Moon

· The planets

· The stars

· The Milky Way

· Nebulae

· Comets

· Meteors (also known as shooting stars)

· Aurorae

· Zodiacal Light

· Artificial satellites

We can also see a wide range of atmospheric phenomena (e.g. clouds rainbows, lunar halos etc); these belong to the study of meteorology rather than of astronomy and astrophysics.

In this course we give only brief descriptions of the above list of objects – restricting ourselves to how they appear in our skies.  Detailed discussion of the physical nature of these objects will be left to other EXCOS lecture courses.

THE SUN – too bright to look at (in fact it is dangerous to attempt to do so).  We feel the radiant heat from the sun, and we know that it can give a tan or even burn our skin.

THE MOON – seen at night, giving a silvery light, but can also be seen during the day. It exhibits phases: sometimes a thin crescent, with only a faint glow from the remainder of the Moon’s disk, sometimes a ‘half-Moon’ and sometimes with the whole face completely illuminated.  The light we see is reflected sunlight (with a little reflected earthlight).

THE PLANETS – bright enough to be seen in the evening or morning twilight; their brightness results from scattered sunlight.  Five planets (not including the Earth) were known in ancient times: Mercury, Venus, Mars, Jupiter and Saturn.  Three more planets have been discovered since the invention of the telescope: Uranus, Neptune and Pluto. From our understanding of the Solar System, developed over the past 400 years or so (see later lectures), we now know that the Earth is also a planet and lies between Venus and Mars in terms of distance from the Sun.  A good mnemonic to remember the order of the planets from the Sun is: 

My Very Efficient Memory Just Stored Up Nine Planets

Q.
How can you tell that you’re looking at a planet?

A.  
Planets don’t twinkle like stars (this is because stars are so far away that basically they are  

points of light, whereas planets have a finite angular size, even if it’s too small to see with our own eyes).  Planets will also move slowly from night to night, relative to the star

background.  (‘Planet’ comes from a Greek word meaning ‘wanderer’).

The invention of the telescope led to the discovery of Minor Planets (also known as Asteroids): rocky bodies whose orbits lie mainly between Mars and Jupiter, in the Asteroid Belt.  Asteroids are again only observable because they reflect sunlight, but are too faint to be seen without the use of binoculars or a telescope.  Powerful telescopes are now discovering many more asteroid-like objects in the Kuiper Belt (see later) beyond the orbit of Neptune and Pluto. These include Quaoar, discovered in 2002, and Sedna, discovered in 2004.  (If Pluto were discovered today, we would probably count it not as a planet, but as a Kuiper Belt object). 

THE STARS – pin points of light which do twinkle (not inherently but because of the Earth’s atmosphere).  They are very distant from the planets in our Solar System.  They are not evenly distributed around the Sky but are grouped into recognisable patterns known as Constellations.  The constellations visible at e.g. midnight change from month to month but come round again each year and can therefore be used as a primitive calendar. (See next lecture).  Stars don’t all appear to have the same brightness (See lecture 3), and have colours that can be discerned by eye – especially when they are ‘twinkling’ strongly.  (Planets also display colour – c.f. the Red Planet, Mars)

THE MILKY WAY – a diffuse band of light stretching across the sky.  When Galileo looked at the Milky Way through a telescope, he discovered that it was made of stars – so numerous that to the naked eye their light blends together as a continuous milky haze.

NEBULAE – diffuse patches of light seen throughout the sky.  (Nebula = Greek word for cloud).  Many (e.g. Orion Nebula) are clouds of gas where new stars are forming; some (e.g. Beehive Nebula) are clusters of newborn stars; many more (e.g. Andromeda Nebula) are separate galaxies containing hundreds of millions of stars (although this was only realised within the last century, marking the birth of the modern subject of cosmology – see EXCOS1Y).  Very few Nebulae are visible to the naked eye, and even those are just ‘smudges’; however, they can look spectacular with even a small telescope or good pair of binoculars.

COMETS – usually very faint but occasionally visible with the naked eye.  Some appear regularly (e.g. Halley’s comet, every 76 years) so their return can be predicted; others have appeared only once (at least in recorded history).  They usually present a bright star-like core with a faint, hazy tail – or sometimes two tails – and move slowly against the star background from night to night.

METEORS – seen as a streak of light, lasting about 1 second, sometimes brightening up towards the end of its trail with an afterglow lasting several seconds.  They can appear almost anywhere in the sky.  In the early morning the hourly rate is about 10 per hour.  At certain times of year the rate is significantly higher (on rare occasions as many as 50,000 per hour) and the trails seem to originate from a particular direction on the sky: this is known as a meteor shower.  Their time of occurrence is predictable, although the hourly rate can vary from year to year.

AURORAE – flickering ‘curtains’ of light, usually seen best at high latitudes, often showing vivid colours due to the excitation of different atoms in the Earth’s atmosphere (see other lecture courses).  In Scotland, aurorae are generally seen looking to the north (direction of the North Pole) and are also known as the ‘Northern Lights’.

ZODIACAL LIGHT – a faint glow of light on the western horizon after sunset and the eastern horizon before sunrise. Very difficult to see in Scotland; best seen at high altitude near the equator.

ARTIFICIAL SATELLITES – these have the appearance of a star but slowly move across the sky along a smooth path, taking a few minutes to do so.  Sometimes they fade in brightness and disappear while still well above the horizon, because they have entered the Earth’s shadow.  Particularly bright examples include the ISS, the Space Shuttle (when it’s in orbit) and Iridium satellites. All are easy naked eye objects, and the Iridium satellites can – for a few seconds – become brighter than even the planet Venus as their solar panels catch and reflect the full glare of the Sun’s light. (See link to heavens-above.com on the Course website).

