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NASA’s DAWN SPACECRAFT HAS REACHED CERES

An image of Ceres as Dawn approached the Dwarf Planet on 1 st March 2015
NASA's Dawn spacecraft has become the first mission to The most recent images received from the spacecraft, taken
achieve orbit around a dwarf planet. The spacecraft was on 1st March show Ceres as a crescent. It is mostly in
approximately 61,000 kilometers (38,000 miles) from Ceres shadow because the spacecraft's trajectory put it on a side
when it was captured by the dwarf planet’s gravity on 6th of Ceres that faces away from the sun until mid-April. When
March and will now orbit Ceres.
Dawn emerges from Ceres' dark side, it will deliver eversharper images as it spirals to lower orbits around the
Mission controllers at NASA’s Jet Propulsion Laboratory
planet.
(JPL) in Pasadena, California received a signal from the
spacecraft at 5:36 a.m. PST (8:36 a.m. EST) that Dawn The spacecraft will spend the next month gradually spiralling
was healthy and thrusting with its ion engine, the indication down to Ceres to reach its ‘survey orbit’ of 4370 km in April.
that Dawn had entered orbit as planned.
From there it will train its science camera and visible and
infrared mapping spectrometer to gather pictures and data.
Since its discovery in 1801, Ceres was known as a planet,
The leisurely pace of the orbit will allow Dawn to spend more
then an asteroid and later a dwarf planet. Now, after a
than 37 hours examining Ceres’ dayside per revolution.
journey of 4.9 billion kilometres (3.1 billion miles) and 7.5
NASA will continue to lower the spacecraft throughout the
years, Dawn has called to say it has reached its new home.
year until it reaches its minimum altitude of 375km.
In addition to being the first spacecraft to visit a dwarf
planet, Dawn also has the distinction of being the first NEXT NEWBURY ASTRONOMICAL SOCIETY MEETING
mission to orbit two extraterrestrial targets. From 2011 to
1st May
The Sun our nearest star. - Member’s Evening
2012, the spacecraft explored the giant asteroid Vesta,
Website:
www.newburyas.org.uk
delivering new insights and thousands of images from that
distant small world. Ceres and Vesta are the two most
massive residents of our solar system’s main asteroid belt
between Mars and Jupiter.
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ABOUT CERES AND THE DAWN SPACECRAFT
Ceres is the largest object in the asteroid belt which is
between the orbits of Mars and Jupiter. It is composed
of rock and ice, is 950 km (590 miles) in diameter and
comprises approximately one third of the mass of the
asteroid belt. It is the only dwarf planet in the inner Solar
System and the only object in the asteroid belt known to
be unambiguously rounded by its own gravity. It was the
first asteroid to be discovered, on 1st January 1801 by
Giuseppe Piazzi in Palermo though at first it was
considered to be a planet. From Earth, the apparent
magnitude of Ceres ranges from 6.7 to 9.3 and hence
even at its brightest it is too dim to be seen with the
naked eye except under extremely dark skies.

The robotic NASA spacecraft Dawn entered orbit around
Ceres on 6th March 2015. Pictures with previously
unattained resolution were taken during imaging
sessions starting in January 2015 as Dawn approached
Ceres, showing a cratered surface. A bright spot seen
in earlier Hubble images was resolved as two distinct
high albedo features inside a crater in a 19th February
2015 image, leading to speculation about a possible
cryo-volcanic origin.
On 3rd March 2015, a NASA
spokesperson said the spots are consistent with highly
reflective materials containing ice or salts but that cryovolcanism is unlikely.
Dawn is a space probe launched by NASA in 2007 to
study the two most massive Dwarf Planets in the
asteroid belt: Vesta and Ceres. Dawn has been taking
high-resolution images of Ceres since 1st December
2014 and entered orbit around Ceres on 6th March 2015.
Dawn was also the first spacecraft to visit Vesta,
th
entering orbit on 16 July 2011 and successfully
completed its 14 month Vesta survey mission in late
2012. Dawn is the first spacecraft to visit Ceres, to orbit
a dwarf planet and to orbit two separate extraterrestrial
bodies.
The mission is managed by NASA's Jet Propulsion
Laboratory, with major components contributed by
European partners from the Netherlands, Italy and
Germany. It is the first NASA exploratory mission to use
ion propulsion to enter orbits; previous multi-target
missions using conventional drives, such as the Voyager
program, were restricted to flybys.

The comparative size of Ceres, Earth and the Moon
Ceres appears to be differentiated into a rocky core and
icy mantle and may harbour a remnant internal ocean of
liquid water under the layer of ice. The surface is
probably a mixture of water ice and various hydrated
minerals such as carbonates and clay. In January 2014,
emissions of water vapour were detected from several
regions of Ceres. This was somewhat unexpected
because large bodies in the asteroid belt do not typically
emit vapour which is normally a hallmark of comets.

An ion thruster is a form of electric propulsion used for
spacecraft propulsion that creates thrust by accelerating
ions. The term is strictly used to refer to the gridded
electrostatic ion thrusters but may often more loosely be
applied to all electric propulsion systems that accelerate
plasma, since plasma consists of ions. Ion thrusters are
categorized by how they accelerate the ions, using
either electrostatic or electromagnetic force.
Electrostatic ion thrusters use the Coulomb force and
accelerate the ions in the direction of the electric field.
Electromagnetic ion thrusters use the Lorentz force to
accelerate the ions. In either case, when an ion passes
through an electrostatic grid engine, the potential
difference of the electric field converts to the ion's into
kinetic energy.

The orbit of Ceres positioned on 15th September 2006
Ceres is visible and the moment using a telescope or
large binoculars in the morning before sunrise if you
know exactly where to look. It is located low in the south
east in the constellation of Sagittarius, not far from Pluto
but both are very difficult to find.

Diagram showing the Ion Thruster Motor
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DOUBLE AND MULTIPLE STAR SYSTEMS
Our Sun is of course a star and in many ways is a
perfectly ordinary star. It is classified as a yellow dwarf
and as such is a member of the large class comprised of
middle sized stars. It is slightly unusual in a number of
ways but significantly from the point of view of this article
it is a single star and not a member of a double or
multiple star system. It is now thought that the majority
of stars are gravitationally associated with at least one
other star.
There are many classes and types of double and
multiple stars but before we consider types there are two
major different classes. This distinction is between those
that are really associated and those that are simply in the
same line of sight and not really associated at all. A
number of what appear to be double stars are actually
further apart from each other than the distance the
closest star is from us. It is rather like seeing two street
lights that appear close together but in reality one is
brighter but further away than the other. Line of site
doubles are however quite rare compared to associated
pairs.

of each star can be calculated. Most of the binary
systems have had their details determined by
professional astronomers and a great deal is known
about them. However some binary stars have very large
separations and may take many thousands of years to
complete one orbit.
Professional astronomers do not have time to spend
observing binary stars so they rely on amateurs to
collect data for them to analyse and use in their
calculations. Many amateur astronomers specialise in
collecting data from binary stars and often have favourite
stars that they monitor continuously over many years.
Data is collated by allocated people around the world
and passed on to the professionals for their research. In
this way amateur astronomers can still make a valuable
contribution to front line science through their hobby.
To be able to make a useful contribution the amateur
does need a reasonably sized and good quality
telescope. However, equipment is comparatively low
priced these days and most enthusiastic amateurs can
afford the equipment to make a start. Help and advice
can be obtained from organisations such as the British
Astronomical Association (BAA).
A telescope accessory that is required is an eyepiece
fitted with a micrometer. This is a special eyepiece that
has engraved cross hairs, circles and protractor angle
markings. It also has a screwed measuring device
attached. The brighter of the two stars which is
allocated the letter ‘A’, is centred in the cross hairs. The
position of the companion ‘B’ is then determined using
the concentric circles to measure the distance from A
and the protractor lines used to measure its angle.
Distances between stars are measured in seconds of
arc (arc seconds). An arc second is 1/60 of a minute of
arc which in turn is 1/60 of a degree. Therefore one
second of arc is 1/3600 of a degree. To put this in
perspective the full Moon is half a degree in diameter,
which is 30 arc minutes (written as 30′) or 1,800 arc
seconds (written as 1,800″).
To give an idea of the separation of binary stars the
naked eye double star system Mizar and Alcol in Ursa
Major is about 700 arc seconds apart. When a
telescope is used to look at Mizar it is a close binary
itself. The separation of the Mizar pair is approximately
14 arc seconds, written as 14″. Many stars are a lot
closer than this so are more difficult to measure.

Albireo in Cygnus is a line-of-sight double
True double stars are very common with some estimates
as high as 60% or even more for double or multiple star
systems. The physical connection between some double
stars was first realised by Sir William Herschel nearly
200 years ago. He was attempting to measure the
distances to stars over a long period and realised some
double stars had moved relative to their partner. These
stars became known as Binary Stars.
Binary stars tend to have similar masses and it is very
unusual for one to be more than two or three times as
massive as the other. One star does not orbit the other
in a binary system; they both orbit a common centre of
gravity. This can be likened to two skaters holding
hands and spinning each other around. They will rotate
around a point approximately at the position of their
clasped hands. Using the same example it would be
difficult for a pair of skaters of greatly disproportionate
weights to spin around without the smaller being pulled
over. Two stars of equal mass will have their centre of
gravity equidistant between them. If one star is more
massive the centre of gravity will be closer to the larger
star.
Binary stars are very useful for working out the orbits and
their masses. By carefully measuring the motions of the
stars the orbital time can be derived. From this the mass

The ‘multiple star system’ Mizar and Alcol
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OBSERVING DOUBLE STARS
Double stars are great to find and look at but most do
need a telescope. There is however a number of double
stars that can be seen with a pair of binoculars or even
with the naked eye. Perhaps the best naked eye double
is Mizar in the handle of the Plough – Ursa Major.

The constellations of Cygnus and Lyra
The two pairs of the Double - Double are labelled as ε1
and ε2 and are separated by 208″. In turn each pair is
separated by just 2″, about 160 AU (1 AU = Earth / Sun
distance).
The four stars of this system have
magnitudes between 5 and 6 and a medium sized
telescope with high magnification is required to separate
them. There is more though: the brighter component of
ε1 is also a Spectroscopic Binary making this a five star
system. This whole system is 125 light years from us.

Ursa Major showing Mizar, imaged by Richard Fleet
At the centre of the three stars forming the handle of the
Plough is a famous naked eye double star Mizar and
Alcor its companion.
Viewed through powerful
binoculars or a telescope Mizar is seen to be a double
star itself. When the light from the two Mizar stars is split
using a spectroscope each star is found to be double
making this a five star system. Each of the Mizar pairs is
too close to be separated using any amateur telescope
and is therefore known as a Spectroscopic Binary.
Another very interesting double star is Sirius in the
constellation of Canis Major. Sirius is the bright star to
the lower left of Orion and is known as his large hunting
dog or the ‘Dog Star’. To find Sirius, follow the line of
Orion’s belt down for about six belt lengths and you will
find a bright flashing star, this is Sirius. Sirius is the
closest star that we can see from Britain, only 9 light
years away, and is also our brightest star.

The constellation of Cygnus, which is also shown in the
chart above, is host to one of the most beautiful double
stars in the sky. The star is β (beta) Cygni and named
Albireo. Albireo has one bright gold coloured star and
one blue. See the image on page 3. The contrast in
colour is quite obvious because of the closeness of the
two stars. By adjusting the focuser of a telescope so the
stars appear out of focus the contrast is enhanced even
further. The pair is almost certainly not a true double;
the stars are just in the same line of sight. There are a
couple of other nice pairs with contrasting colours like
Albireo; these are γ (gamma) Andromedae – Alamak
and ι (iota) Trianguli. Amazingly all the stars in these
two systems are also Spectroscopic Binaries.

Sirius is a large hot white star but with a tiny White Dwarf
companion. This white dwarf is known as Sirius B and is
the remains of a star like Sirius but probably a little
larger. It has passed through the star aging process of
becoming a Red Giant as its Hydrogen fuel ran out.
When the nuclear reactions that had powered the star
stopped, the star collapsed. It is now only the size of
Earth but still weighs as much as a star and is therefore
very dense. It has become a white hot, super heavy, fast
spinning cinder. Sirius B cannot be seen through a
normal telescope but it is interesting to know that it is
there when we look at Sirius. See the article on Orion’s
dogs in the March 2015 issue of this magazine.

The constellation of Orion is host to a number of
interesting double stars. The most famous is Rigel, the
giant white star at the lower right of Orion. Because
Rigel is so bright at magnitude 0.1 its companion is
difficult to see at a mere magnitude 7. Other doubles in
Orion are:
ζ (zeta) Alnitak, the left star of Orion’s belt. This is a 2 nd
and 3rd magnitude tight double that requires a 100mm
telescope.
δ (delta) Mintaka, the right star in the belt, is a
magnitude 2 blue-white primary with a 7th magnitude
companion.
ι (iota) Nair al Saif located just below M42 is an unequal
double having components with magnitudes of 3 and 7.
In the same field of view is another 4 th and 6th magnitude
pair.
σ (sigma) is located just south of ζ (zeta) Alnitak and is
a stunning multiple star. Binoculars will show a 4 th
magnitude blue-white star with a 7th magnitude
companion. A small telescope will show two closer
companions that make σ look like a planet with moons.
Close by is a triple star system called Struve 761 that is
shaped like a thin triangle.

In the Summer Triangle, formed by the Stars Deneb,
Vega and Altair some interesting stars can be found.
The ‘Double - Double’ in the constellation of Lyra is
exactly what it says in the name: a pair of double stars.
The pair is visible using a good pair of 10 x 50 binoculars
but it is quite difficult to separate the pair. The stars are
however easily separated using a small telescope. The
Double - Double has the official identification ε (epsilon)
Lyrae and is the 5th star in Lyra. In the chart at the top of
the next column it can be found just north (above) the
brightest star α (Vega).
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EXPLORING THE NIGHT SKY - APRIL 2015

The chart above shows the night sky looking south at
about 21:00 on 15th April. West is to the right and east
to the left. The curved line across the sky is the ecliptic.
This is the imaginary line along which the Sun, Moon
and planets appear to move across the sky. The
constellations through which the ecliptic passes are
known as the constellations of the ‘Zodiac’.
The beautiful winter constellation of Orion (the Hunter)
has now moved into the south western sky. It can still be
seen in the south western sky as soon it is dark at
around 18:00. Orion is still observable in the evenings
as it moves into the south western sky. The two stars
representing Orion’s hunting dogs, Sirius in Canis Major
and Procyon in Canis Minor are to the west (right) of the
chart above.
The constellation of Taurus is located to the west of
Gemini along the ecliptic just off the top right of the chart
but is still prominent in the early evening. Located at the
centre of Taurus is the bright red giant star Aldebaran
which is surrounded by the dispersed stars of the large
Open Cluster ‘the Hyades’. In the north west of Taurus
is the beautiful Open Custer Messier 45 (M45) also
known as the Pleiades or (the Seven Sisters).
To the east (left) of Taurus is the constellation of Gemini
(the Twins) with its lovely open cluster M35 located just
off the end of the upper line of stars. Gemini is followed
along the ecliptic by the constellation of Cancer. Cancer
is quite indistinct but is worth tracking down with
binoculars to find the lovely open cluster M44 which is
also known as Praesepe or the Beehive Cluster. The
giant ‘king of the planets’ Jupiter is located in Cancer.
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Just coming into prominence now is the distinctive shape
of Leo (the Lion) looking rather like the crouching Sphinx
in Egypt. The brightest star in Leo is Regulus located
almost on the ecliptic. Because it is located very close to
the ecliptic it is often occulted by the Moon. This occurs
when the Moon passes in front of Regulus. It is an
interesting thing to observe and follow.
The most obvious feature of Leo is the distinctive back to
front question mark ‘?’ pattern of stars above Leo. This is
known as the ‘Sickle’ due to its resemblance to the curved
blade of the sickle tool used to cut corn and other crops.
The constellation of Leo is quite large in the sky which
may make it just a little difficult to find for the first time
especially in a light polluted sky. However once it is
found it is much easier to locate. The rest of Leo to the
east (left) of the ‘Sickle’ resembles the body and hind
quarters of a resting lion.
Leo hosts four of the brightest galaxies in our sky only the
Great Spiral Galaxy (M42) is brighter. The galaxies M65,
M66, M95 and M96 can be seen using a moderately sized
telescope, located below Leo. See page 6.
To the east of Leo are the constellations of Virgo and
Coma Berenices and Virgo. Coma Berenices has no
bright stars and no distinctive shape but on a clear night
the three brighter stars can be made out. Virgo has one
bright star called Spica that twinkles close to the horizon.
The whole area of sky around Leo, Coma Berenices and
Virgo hosts many galaxies. These are the galaxies of our
‘local group’ of nearby galaxies close to our own galaxy
that we call the Milky Way.

THE CONSTELLATION OF LEO (THE LION)

Leo is quite distinctive with the sickle shaped pattern of
stars looking much like the head of the lion that Leo
represents. In fact the traditional drawn shape of Leo as
shown on the chart above does look rather like the lion’s
body or the Sphinx in Egypt. The ‘sickle’ is also
described as looking like a backwards question mark (?).
Leo does look unexpectedly large in the sky and may be
difficult to find for the first time.
All the stars of the ‘sickle’ are quite bright but the bottom
(most southerly) is noticeable brighter. This star is
referred to as α (Alpha) Leonis and by its proper name
Regulus.
Regulus is a large blue / white star
approximately 160 times brighter than our Sun and lying
at a distance of 69 light years. When viewed through a
small telescope a smaller companion star can be seen
close by making Regulus a double star. Regulus sits
virtually on the ecliptic line. This is the imaginary line
along which the Sun, Moon and planets appear to move
across the sky.
Leo is therefore one of the 12
constellation of the Zodiac. Every 18 years Regulus is
‘occulted’ by the Moon every month for a period of 18
months. An occultation occurs when the Moon passes
in front of the star so the star disappears behind the
Moon. The last series of occultations occurred around
2007 and the next series will be around 2024.
The star Algieba, located above Regulus on the ‘Sickle’,
is a very nice double star located about 75 light years
from us. The two stars orbit each other around their
common centre of gravity every 620 years and have
magnitudes of +2.2 and +3.5 which give them a
combined magnitude of +1.98.
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Spring time is regarded as the season of galaxies and Leo
is on the edge of a large group of galaxies. The main
group is located in the neighbouring constellations of
Virgo and Coma Berenices to the east (left) of Leo. See
the chart on page 5.
However Leo does have five bright galaxies of its own,
these are M65, M66, M95, M96 and M105. These can be
found directly below Leo shown on the chart above. A
100mm to 150mm aperture telescope will be required to
see the faint ‘misty’ outline of these galaxies. There is a
third galaxy close to M65 and M66 called NGC3628 these
three are known as the Leo Triplet.

The Leo Triplet M65, M66 and NGC3628

THE SOLAR ECLIPSE – 20th MARCH 2015
The Newbury Astronomical Society spent the morning of
the eclipse with the children and staff of Francis Baily
School in Thatcham. Despite the weather being unkind
and the clouds obscuring the eclipse, the children had a
good time watching live podcasts from around the
country and listening to talks about eclipses.

Some of the telescopes at the school
Some of the 6th form pupils from the neighbouring
Kennet School joined in the eclipse morning and studied
the changes in temperature and ambient brightness
during the eclipse. Their findings were interesting and
quite remarkable as can be seen from the table below:
Time
09:00
09:05
09:10
09:15
09:20
09:25
09:30
09:35
09:40
09:45
09:50
09:55
10:00

Percentage light
85
82
80
75
72
72
72
73
75
78
78
80
82

temperature 0C
14
11
8
6
5.5
4.5
4.5
4.2
4.5
4.7
6
8
10

It can be seen from the table above that the ambient
light level dropped by 13% and the temperature dropped
by nearly 10º between 09:00 and 09:30.
Although the eclipse was missed from Thatcham it was
seen from other places in the south of England.

The eclipse from Norfolk imaged by Janice Alamanou
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A group of ‘Eclipse Chasers’ from Newbury decided to
chase this eclipse from a ship sailing off the coast of the
Faroe Islands. They were very lucky to be in the right
place at the right time and the clouds cleared for a few
minutes to reveal the total eclipse then closed in again.

Alan Dowdell managed to obtain a few images of the
eclipse using his hand held camera.

Alan’s Image of the Total Eclipse

Alan’s image of the ‘Diamond Ring’ after totality

THE SOLAR SYSTEM THIS MONTH
MERCURY will be coming into view towards the end of
this month and will be visible low in the west after
sunset. The smallest planet will be just two degrees
away from the Pleiades (Seven Sisters) star cluster.

Mercury, Venus and Mars in the west at sunset
VENUS is rising higher above the south western horizon
in the evening sky over the next few months. It is so
bright at magnitude -4.0 that it cannot be missed. As
Venus moves further out from the Sun it is moving closer
to us and will appear larger. However as it gradually
gets larger it will become crescent shaped. Venus will
not reach its greatest eastern elongation (and its
thinnest crescent) until 6th June when it will be at its
greatest apparent distance from the Sun.

Jupiter and Callisto with shadow imaged by John Napper
SATURN rises at about 23:00 mid-month and will be well
positioned for observing quite low in the south from about
01:00 until the sky begins to brighten. Saturn can be seen
in the south at 04:00 and will still be observable until after
05:30 when the sky brightens before dawn. For those who
stay up to make observations of the beautiful ringed planet
in the hours after midnight there is the reward of seeing the
rings system wide open.
URANUS rises in the east just before the Sun so will not be
observable this month.
NEPTUNE rises in the east at about 05:00 just as the sky is
beginning to brighten so will not be observable this month.

THE SUN
The Sun rises at 06:20 at the beginning of the month and at
05:50 by the end of the month.
Sunspots and other activity on the Sun can be followed live
and day to day by visiting the SOHO website at:
http://sohowww.nascom.nasa.gov/ .
Venus 1st April
Venus 30th April
The images above show how Venus will be appearing
larger but narrower through the month of April.
MARS will set over the western horizon at around 21:20.
It may just about be visible low in the south west in the
constellation of Pisces. Mars is a long way from Earth at
the moment so will look very small at just 3.8 arcseconds in diameter. It may just be visible above the
south western horizon after the Sun sets. See the
Mercury chart above.
JUPITER is located in Cancer and will be in the south as
the sky darkens. It will be visible all night and sets in the
east at 04:30. The cloud belts and zones can be seen
using a small telescope. See the chart on page 5 and
the advice for observing Jupiter using a telescope in the
March issue of this magazine.
Jupiter is still in a really good position for observing. We
are still looking straight down on the equator and
therefore see the moons passing in front and behind the
planet. This means we see the moons cast an eclipse
shadow on to the planet as in the following image.
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THE MOON PHASES IN APRIL 2015

Full Moon will be on 4th April
Last Quarter will be on 12th April.
New Moon will be on the 18th April.
First Quarter will be on 25th April.

THE NIGHT SKY THIS MONTH

The chart above shows the night sky as it appears on 15 th April at 9 o’clock in the evening British Summer Time (BST). As
the Earth orbits the Sun and we look out into space each night the stars will appear to have moved across the sky by a
small amount. Every month Earth moves one twelfth of its circuit around the Sun, this amounts to 30 degrees each month.
There are about 30 days in each month so each night the stars appear to move about 1 degree. The sky will therefore
appear the same as shown on the chart above at 10 o’clock BST at the beginning of the month and at 8 o’clock BST at the
end of the month. The stars also appear to move 15º (360º divided by 24) each hour from east to west, due to the Earth
rotating once every 24 hours.
The centre of the chart will be the position in the sky directly overhead, called the Zenith. First we need to find some
familiar objects so we can get our bearings. The Pole Star Polaris can be easily found by first finding the familiar shape of
the Great Bear ‘Ursa Major’ that is also sometimes called the Plough or even the Big Dipper by the Americans. Ursa
Major is visible throughout the year from Britain and is always quite easy to find. This month it is directly overhead. Look
for the distinctive saucepan shape, four stars forming the bowl and three stars forming the handle. Follow an imaginary
line, up from the two stars in the bowl furthest from the handle. These will point the way to Polaris which will be to the
north of overhead at about 50º above the northern horizon. Polaris is the only moderately bright star in a fairly empty
patch of sky. When you have found Polaris turn completely around and you will be facing south. To use this chart,
position yourself looking south and hold the chart above your eyes.
Planets observable in the night sky: Jupiter, Mars and Venus. Saturn can be seen in the early morning.
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