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Patrick Moore mveals his top 50 thlngs
ev rvﬁne needs to know about our cosmos...
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The wave

49 machine

Daphnis, a tiny satellite of Saturm
which is no more than 8km in
diameter, moves round the planet
within the Keeler Gap - a 42km
gap in Saturn’s outer bright ring.
It was only discovered in 2005
on images obtained by the
orbiting Cassini spacecraft, As
Daphnis moves, its gravitational
pull, weak though it s, creates
visible ripples on the inner edge
of the gap.

4 8 Blaze
' of glory

Bome stars vary in brightness
drastically. T Coranaes Barealis,
aten known as the Blaze Star,
15 & recurrent nova — 3 star that
has a history of Aaring viclently
-and then subsiding back s its
original brighiness, It was fizsi
reported in 1BGG and chassed a5
*anormal nova, byt in 1946 i

plie the Gt

Ansther cuthurst may accir at
any fame,

« agin reached naked-eve visibility.

A planet of
extremes

Mercury, the innermos
and smaklest of the
planets, has an 2lliptical
arbit that brings i jus
44 millfon kilometres
from the Sum af 13
thosest appiaach, and
Lakes it 70 million
kilometres away al

It darthesd reach.

Its atmosphede is
megligible; it has a
rocky, oatered surlsce
superlicially very like
that of the Moon
Mercwry arbits the Sun
ance pvery S8 days
and spins on 15 axis
ande every 58.6 days,
giving the planet a
very cuflais calendar.
It also has exireme
tempedatures. The noon
lemperature an the
day side may fise o
mvare than 3500, while
at night it can fall fo
<183 - a botal range
of aver 500 degrees, &
varialion greater tham
that seen on any

other planet.

—u_p
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'| spiderweb Galany
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Galactic merger

The remote galaxy MREC 1138-262, in the
constellation of Hydra, was imaged by the
Hubble Space Telescope in 2006, It was found
to be associated with dozens of star-forming
v galaxies in the process gf merging with it;
fittingly, it was named the Spiderweb Galaxy
(circled). It is massive and a strong radlo

emitter,

ng oul radio waves as well as

light, making it visiblgio radio telescopes.

Bright twin

Pallux, the brighter of the Gemini
constellation's Bisens ‘twins', is an
orange star, 34 liphtyears away and
33 Himes ax luminous as the Sun.
Falluy is known to be attended by a
|'||.-'e: pet about three tmes ag massive
as [ugdter orbiting at a distance of
1.7 astromombcal ueiis (1AL 35 about
50 million kilometres), The planet
maust be far oo hot to suppart Earth
tvpe life, and iz presumaldy a gus
-._-_li:||'.l, likee fupaler.

Hot comet

Cownet S P Walkd 2 arbits the 5un once
vty (g yers. On 2 famary 1004
the Stardiast spacecrall imaged i Toom
el rapige, showing o surface riddbed
with Hat-hottemed depressions,; an

i5 January xoch, samples of the
cormnelary makerial were brought back
io Earth and, surprisingly, fnd o
contain substances which only form
ander ot conditbons, 1t has genesally
been assumied that comeis e
abwaiye been very cold,

i Fogms Apii 1007
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Taller than
Everest

largest
tapetus b

ge sarface
Part of it is bright
amd icy, a f
part vy dark and
reddish bBrown in
tolour, The lne
of dem
it mal &

impact craters,
Funning along the
pauadar 5 8 tall
mauntain ¢

Itz hedght a

terrain 5 Some 13
kilometres - talled

ange iklge
Is quite unkike
anything ele
Enown in the
Solar System.

A tale of
SiX suns
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Castor &5 the smaller of the 'twins'

in the constellation Gemint. 11 lies

g2 lightyears from Earth, A maxlest
tehescope shows that Castsr is a
bitary system — consisting of twa
stars arhiting around e h other.
Cloger inspection reveals that each ol
these stars 15 in fact Hselfa binar. In
addition. there s a fainter comnponenl
af Castor, known a2 ¥Y Geminorum,
which ks alsoa binary, so that the
BVEIEIT CoTEisES ol six suns. Fouy are
I:.ui,;ln ard whiter twer sire dim and red

a1

Iron world

Mercury, diameter
4878km, has a density
5.4 times that of water
and an appreciable
magnetic field. Itis
thought to have an ron-
rich core larger than the
Moon. |t has been suggested
that the original body
massive impact, which s

onky the remalning cone,

40 Universal
cooling

1M lee Universe came inbe existence
with a Big Bang 13.7 billion years
apt, il must have been incredibly hot,
Since then it has ooaled: we detect
the aftermath of the Big Bang as

the ‘cosrmic microwave hackground
radistbon' at a femperature of 2.5
degrees Kelving slightly less than
three diegroes abowve a bbb ere, A
bime passes, {laig termperatmre will
fall further. and the Universe will
everitually become cold and dead

s struck by a
Ipped off ils
outer [ayers. If this is 5o, We niw 320

HELIOPAUSE

The suter edge of the helicsphere whee
Lhe solar wind is stopped by the gas and
dust thal pervade ouler dpace

TERMINATION SHOOH
Boundary whene
the solzr wind slows
down B0 $ubsenic
speeds, (ausing a
shock wave

NELIOSHEATH

The space betwesn
the terminathon
shack and the
heliopanss

Myriad
of stars
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How many stars are there in our
galasy, the Milky Way? Mhotographs
ke it book as thouph the stars are
in danger of collicding with each other
but. Ln Eact, actual collisions are rare.
Do gakaxy is very populoud, and is
thought to contain araund 1aa billlan
stars. Even za, H 15 not exceptional:
for example, the Andromeda gpiral
galaxy b= congiderably targer, with
a grand total in the erder of

rea billion stars



SOLAR WIND

Stream of changed
particles speading
oubwards from the Swi

Dur 5alar System is embédded
in whubble, known as the
heliosphere. The bubble is

produced by the solar wind
{particles constantly-sent oul
by the Sun in all directions).
cause the wind to form

1] d the Sun, called

e
]| ar

The outar Sdgeai
is known as the hellopEiee
the true edge of the heliosphere,
Beyond lies interstellar space,

38
The ice geyser

Tritmn, the only large satellite of
Meptune, was studied from close
range by Voyager 2 in 1989, The
surface is ice-coated, and apparently
there Is a kaver of liquid nitrogen at
a depth of 20 to 30 metres. If for any
reason the liquid migrates upward,
the relaxation in pressure
makis it explode in a
shower of ice and
yapour, forming
A geyser.

Mars erupts

Olympus Mone, the highest volcana
o Mars, lies isookm west of the
main clain of volcances on the
Martian comtinent of Tharsis, [tis
27km high and crowned by a comples
Hokm caldera fvolcanic crates]. Paris of
the calders are 9o smooath and young-
koking that they suggest possible
volcanic activity relatively recenthy. We
cannot be sure that Olympus Mans is
extinct; it may merely be dormant,

35 Supernovae

Supernovae are colossal stellar
outhursts. They come in bwo main
types. One accurs in bina i star
systems consisting of a white dwarf slar
b orbit around 3 normal companion
star. The white dwarfl accumulaies 5o
much material from its companion
that it becomes unatable and fnally
blows itzell o pleces, The maximum
lominosity may more than equal that
af all the other £tars in the host galaxy
combined. The other type of supernova
results from the suskden collapse of a
very massive star which hag wsed up
all itg nuelear fuel reserves; tle ond
prodhact is either a neutron star or, iF
the progenitor star has an exceptionally
high mass, a Black hole

The ice-cliffs
of Dione

Saturn's gatellite Dione 15 smaller
than our Moon, with a diameter of
only irzakm, The first space images
showed craters and ridges, with
dark and brighter areas and strange
“wispy' beatures, which were thoughi
o be 2oll ice seeping out from below
the surface, In December zocy, the
Cassind orblier showed that this is
wrong the wisps are in fact towering
e cEbiTs which were produced by
tectonic fractures.
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Is anybody
out there?

Upsilan
Andromedas 5 &
star threa times

35 lumdnous as

i Sun and st
ower 40 lightyears
away. Thiee
planets have been
detecied moving
around i1, All aie
mare massive than
Jupkter, and st
be gos glants; two
are very dose in
an &re cerbainly
wary hot, but the
thied is much
luarthver ouwt, |

has a somewhat
etcentric orhit,

bout if It has maons,
whith il may
hawe, we might
fined & world

where condilbons
wiauld be tolerable
for Ele.

r

The MASA spacecraft Tll.ﬂ."‘r'E

Coronal Explorer)
plctures of the Sun sinde
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The ‘coal’
asteroid

fsterabd 253 Mathilde lies in the
main balt babween Mars and Jupiter.
It measures 52km along s longest
akis and hos an wu:qmiunnilylung
rodation peried of 415 hours. 1L s
o of the blatkest abjects kmown,
ieflecting back just three per cent of
any Hight that falls anit, Gn 27 June
TRET it was imaged by MASAS Near
Earth Astedoid Rendezvaus (HEAR)
spacecrall, on rowte i the asteroid
433 Eros. NEAR showed mathiide

to be a crates-battered asterid;
fittingly, the craters have bean
named after famous caal mines.

31 The qgalactic
space bar

Some galaxies have obvious Thars’
theough their centres which are made
up of a band of bright stars. Recen|
regilis, mainly from the HASA
Spitzer Space Telescope, indicate
that our Milky Way galaxy has a bar
of this kind, though i's nat a very
prano need one. The current theory
is that the bars are a type of stellar
HUTSATY, with star kirth I:,'-lkh]l:-l' pLa.:n:
at thelr centres.
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outbursts

many spetlacular
Was launched in 71998,

including this one. The images have shown some
stunning solar outbursts. These can be so violent
that material is flung away from the Sun altogether,
releasing vast amounts of energy in the process.
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M The westein
end of Tithonium
Chasma and fus
Chasma, part of the
Walles Marineris
canyan system

frsels ¥alles Marineris
is visible from space
A5 3 S0 Acihnil
Miars's surface
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Shrinking Sun

The Sun is buming but not in the
conventional sense; It s producing
its energy by neclear transformation.
Deep inside our star, where the
temperatures are very high and

the pressure colossal, the nuclkei

of hydrogen atoms are combining

Lo produce heliom. 1t takes four
hydrogen nudlei to make one helium
nucleus. Every time this happens,

a little energy is refeased and a

d Plaﬂe [’S"_ - little mass is lost. It is this energy

which keeps the Sun shinkng, and

million tons per second.

Graﬂd Caﬂ“:.-"{}l_l the mass loss amounts to four

valles marineris is a vast
system of canyoms on Mars
! that woukd put Coloradoe’s
'l Grand Canyon inthe
shade, it runs west b east
near to the Red Planet’s
aquator, It (5 4500km
long, up to GO0km wide,
and up to Tkm deep,
The canyons begin at the
camplex Noctis Labyrinthus,
nicknamed the Chandelier, and
rum east with a series of chasms,
finally emptying out Into a chaotic area near Chryse
Planitia, where the Viking 1 spacecralt landed in 1576, ; ;
valles Marineris is almost certainly a great rift valley, 17th century. Its surface area is greater |
closely linked with the formaftion of the Tharsls Bulge, than that of the Ea"h'_ﬂ'm“'m IHW
a raised continent the size of Morth America which is and 2005 Eﬁﬂ white .F}:'E!_T{r.i i
heme to 3 cluster of Tofty valcanoes, 1L cannot have P WLl
been cut by water and is not one of Percival Lowell's
‘canals’ = teatures which the astrenomer fancied had
been dug by intelligent beings. In the future, it will
undaubiedly become a major lourist attraction.

] 'I-.. L
=

time since it was first recorded in the:
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26 Big gun

The Pistal Star is one of the most
luminous stars in our galaxy.
Lying 25,000 lightyears from
Earth, it is about 1.7 million
limes as bright as the Sun and
150 times as massive. i 20
seconds it radiates as much
energy as the Sun does in a

yearn ILowes its nickname to the
shape of the surrounding Pistol
Mebula, which it illuminates.

25 Ashen
light

. "
g,
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Stellar infant

AL ES mes The
luminosity of the
Sun, Bela Piclors is
the second brighiest
star im the
cansiellaticn of
Pictor but it's oo

ar Lowslh o be

seen from Baitain.
ILi% very young (8-30
million years ald)
and lies 63 lightyaass
AW, 1:lrhim1|] Ehe
star is an exbengive
disk of dust and gas
that s shgndfstantly
“weaiped’, meaning
there 5 every teasan
o suppaie Beta
PFichosis is actually
e cendee of &
I||-'I||E'|Cilr'|l' sysbem
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A magnetar is a meutron star (a star
formed from a collapsed massive
star after a supernova) with an
immensely powerful magnetic fleld
It is estimated that oul of every ten
supernova outbursts, one produces

Earth's natural field
Common bar magnet

Strongest man-made magnetic
fields, briefly achieved in labs

Strongest fields detected on non-

neutron stars
Typical neutron stars
Magnetars

2 2 Other
earths

The Universe’s most
powerful magnet

a magnetar rather than a normal
neulron star. One magnetan, 568

190014, Is so powerful that if it lay at
half the distance of the Moon, it could

pull ping out of your coat pocket,
Luckily, it is 20,000 lightyears away.

.6
100
4.5 % 107

10"

10-1p"
101=40m
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Underground ocean

Euroga, second of Jupiter's large
Galilean moons, i5 slightly
smalled than our Moon. It

has a smooth, icy surface,

with few impact craters

and little wartical relief,

The ice sheet is cracked in
a way that suggests that

it may be made up of
large ice floes floating on
liquid; many astronomers
believe that there really

is an underground ocean of
wiater beneath.

uintupl 1 9 Galactic
2 4 ’guasal:p ? neighbours

The quasar 5055 |T004+3112 is the brilliant bladk
hole-powerad core of a galaxy about 10 biflion
lightyears away. The photograph (right), fken
by the Hubble Space Telescope, shows what
laoks at first sight like a group of fjve quasars
(marked with blue.circles), but this is an optical
Musion. Light from 5055 J1004+3%72, bound

for Earth, passes near & galaxy custer in the
same line of sight, and the®¥ngle image Is split
into five separate images by the ‘gravitational
lensing” effect, first pledifred by Einstein.
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