


ASTEROIDS, COMETS AND METEORS

'Theée‘-fhr‘e‘é'célé’sﬁ". ob|ec’rs are 0||| 5|m||0|r but W|1'h dISTInC‘I' dlfferences._.' o

:Asiermds qre chunks of r ck orbmng ’rhe Sun

v ‘:‘. (e,

Comeis are que of |ce and rock and may or mqy no'r be in or.‘ 'f"round ’rhe Sun

.' '.Meieors are smaII 'rhmgs like pleces of c:s'rermds comets or othe

fall to ear’rh They usually burn up in the a’rmosphere

Large asteroids and comets have hlt the Eqr'rh in ’rhe pas’r dn ;
such a massive collision killed" off ’rhe dmosqurs 2
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~ ASTEROIDS

° An as’rer0|d is a smcnll rocky body in

orbl’r qrouncl ’rhe Sun

. Mos’r of ’rhem occupy ’rhe spclce ',
be’rween Mclrs cmd Jupl’rer

. There are b:lhons of as’rer0|ds
flocl’rmg c:round in our Solar Sys’rem

They are the Ief’rover mcl’rerlcll of the

plclne’rs clnd moons when they were
formmg in the eclrly years of the

Solclr Sys’rem 4 5 billion yeqrs qgc; o

NAS, Caltech, University of California, Max Planck Society, DLR ~

This is Vesta — the largest asteroid

in our Solar Sys’rem The image was
~ taken by NASA's Dawn spclcecraﬁ
~in 2012 '



BIGGEST ASTEROIDS

e Ceres is cI0|55|f|ed as bo’rh a
.-dwqrf plane’r and an asteroid. It
is the Iqrges’r body inthe
asteroid belt, with ’rhe seconcl
e ‘Iqrges’r belng Ves’rd |

Ceres

~* Here you com see ’rhe F -
-',comparlson in size. Ceres is even
__-smqller than our Moon and

~ Vesta is sllgh’rly smqller ’rhqn

| '*"Ceres | |

- Vesta




- THE ASTEROID BELT

. » Most of the asteroids in our Soldr'Sys"rem are located in the asteroid belt between -
“Mars omd Jupl’rer There are over 1 m|II|on qs’rer0|ds blgger ’rhdn CIbOUT 1km across.,

* The abundance of useful me’rqls and water molke asteroids an a’r’rrqc’rlve ’rc:rge’r for <0

“mining ‘operations in the future, when we will begin to colonlse outer space.
Compdnles have already announced future plans for mlnlng on asteroids, but ’rhe :
blgges'r chelllenge is developmg cn‘fordable spocefllgh’r ’rechnology



'. f{show you how blg it is.

becquse of their shqpe

acTviY

{Draw Ves’rq on ’rhe workshee’r W|’rh
" ’rhe ou’rllne of Greo’r Brl’rqm qnd
Irelomd e

. 'Try to ge’r it roughly ’ro scqle ’ro

460 kilometres

» The ’rhree big cra'rers near ’rhe ’rop
Ief’r are called ’rhe snowman

The moun’ronn at ’rhe bo’r’rom of ’rhe
B as’rermd |s more thn twice ’rhe
e helgh’r of Moun’r Everes'rl

570 kilometres



Draw the asteroid Vesta to scale compared with the size of
Great Britain and Ireland.

The distance from the very north of Scotland (John O’Groats) to the southernmost
tip of England (Land’s End) is 968 kilometres. These two places are marked with
dots.

Make sure you get all these details in and tick the box when you complete each task.

The correct size compared to the The correct shape

map of the Great Britain and

Ireland

The Snowman All other big craters

The Big Mountain Colour - what colour do you
think it might be?




actviy

| ’ThIS ’i's*d ’rrue colour
L7 pho’rogrqph of Ves'ra
et was also taken by NASA’
| '.~-.D0|wn qucecrc:f’r R
' It gives you qn |dea wha’r ’rhe :
~-‘-co|our is rec:lly I|ke |

- Why do you ’rhlnk The Snowman

s no’r vmble in ThIS |mcuge2



i e “orbits.

‘COMETS it
- _Come’rs are Slml|dl‘ to qs’rerOIds They too |

are rocky bu’r ’rhey hdve much more ice.

| °".-A good descrlp’rlon of them is a “dlr’ry
_|cebo|||” or “icey dirtball”.. |

~* They also have elllp’rlcal (ovql ShGPed)

| _'.'-__‘Whenever ’rhey are cIoser to ’rhe Sun ’rhe
~ice on the surface beglns to flzzle cmd
‘-'evqpord’re creqhng a Iong tail.

”."_".A come’r W|II Iose mass over |’rs Ilfe’rlme If |’r" .
~ orbits the Sun too many ’rlmes or ge’rs ’roo ey
i close it W|II all mel’r away. =

'NASA/Dan Burbank -



g PERIODIC AND NON PERIODIC COMETS

Perlodlc come*rs hove a regulor orbl’r around
’rhe Sun ond can some’rlmes be seen from Ecrr’rh

The mos’r Fomous example is Holfey S comet S
~~‘wh|ch returns to Earth every 75 yeors. The Iost
. ’rlme we saw it was.in 1986, ‘which means it. WI"

come oround once qgcun in 2061 e’

Non Perlodlc comers dre ’rhose ’rhq’r'hc}ve AaNa
| el’rher only passed throlgh our Solar-

- Sys’rem once, or may ’roke over 200 Eorfh
°yeors to orblt ’rhe QU2 et it VR R s bl : ik i




THE ROSETTA SPACECRAFT AND THE PHILAE LAND

,_',_In 201 4 af’rer flylng pas'r Mors qnd ’rwo as'rer0|ds the unmanned Roseﬂa spacecraﬂ reqched |’rs des’rlnq’rlon* |
| r-Comef 67P/Churyumov—Gercs:menko. It locked into the comet’s orbit and jettisoned its Icnder Phllqe W|’rh ’rhe
" j-m’ren’rlon of it reaching the surche Unfor’runa’rely, Phllqe crqsh landed on ’rhe comet, Ieavmg it in ’rhe wrong
- location qnd orientation: it was ’rlpped over onits side! Philae was still dble to cap’rure some qmazmg rmages of -

\\ e

x .._‘..'rhe surfoce of 'rhe comet. Rose’r’rq was oble to 'rcke plc'rures of the entire comet. e A S g N G ey

LEFT: An | |m0|ge of Come’r |

_67P taken by the Rosetta

_ Aqucecraff,.superlrnposed
onto a ;piéfU‘ré of Los

' .Angel'es, to show ’rhe B
scale. |

.- "RIGH_T: ATne .Sukfdce 'of. | g
Comet 67P, taken by the & -
lopsided Philae lander. g8




Me’reors are smoll bITS of rock ’rho’r fall to Eor’rh

These can range in size from grains of sand (olso colleol space dust), to boulder 5|zed

| rocks however most of ’rhem burn up as they enter the o’rmosphere

Jeffrey Sullivan

'They start to glow as ’rhey burn up in the o’rmosphere whlch couses a Iong s’rreok of
light known as a Meteor or Shoohng Star | - ‘

Meteor showers are caused when the Eor’rh pcrsses ’rhe remains of a come’r Th|s cloud

- of dust is ’rhe leftovers of an old broken up come’r



M‘E.T-EOR IMPACT
When a me’reor hl’rs ’rhe e e '::'fn'; r f e
"-‘ground we ’rhen call it q ' s A A
 meteorite. The largest
e 'ivdlscovered meteorite is
oy ,’rhe Hoba Meteorite in
~ Namibia. It weighs 60
- tonnes and is ’rhough’r ’ro
| '.‘_.f‘have fallen to Ear’rh

'80 OOO years qgo

S sEe s ym e aNs 28 %‘\ﬁm =

}

~ Alamy.

Also it is belleved ’rha’r an CISTeI‘OId 15 kllome’rres across hl’r ’rhe Ear’rh 66 m|II|on yearsi.:
ago Th|s ’rrlggered a huge cllmq’re shlf'r cqusmg the ex’rmc’rlon of ’rhe dmosaurs

f}l



BARRINGER CRATER
IN ARIZONA USA

ThIS is ’rhe best preserved exqmple of dn;"_."
',"flmpdc’r crd’rer on ’rhe Edr’rh S surfdce

% ThIS me’reor crd’rer is 170 me’rres deep

Y The me’reor ’rhd’r coused ’rhls is es’rlmd’red PE

'_'-'-‘~’ro hdve been about 50 me’rres dcross, -
'_--.much blgger thdn ’rhe Hobd me’reorn‘e

. 'Frdgmen’rs of ’rhls 50 me’rre ds’rer0|d hdve
" 'been found bu’r it was smdshed ’ro pleces "

i A ,;‘|n ’rhe |mpdc’r

-' '_ ;?:I’r is es’rlmd’red ThCIT 1'hl$ occurred 50 OOO
7 f_lvyedrs dgo |




v'-Oumuqmuq is ’rhe flrs’r dlscovery (|n 201 7) of an c:s’rerond

| OUMUAMUA _ .; | o , '- _s’rrcugh’r ’rhrough our Solqr System qnd ou’r age

- kilometres per second and W|II neveF

humans on Eqrth

'_Some astronomers belleve th’r
".Oumuqmua could be an allen o |
f.quceshlp due to its elongca’red shape
| bu’r this i |s no’r eosy to |oroveI

s Artist's impression of :Oi-JmUGm.UG by M. Kornmesser / ESO via AFP - Gé‘ﬁy_ Images



Asteroids,
Comets and
Meteors

. Which dwarf planet is also
considered an asteroid?

a. Ceres
b. Haoumea
c. Eris

. Between which two planets is
the asteroid belt located?

a. Venus & Earth
. Earth & Mars
c. Mars & Jupiter

. Halley’'s cometis a...
a. Periodic comet

6. Which of these solar objects

leave long tails of evaporating
icee

a. Asteroids

b. Comets

Cc. Meteors

. Rank these celestial bodies 1 to

3, with 1 being the largest and 3
being the smallest.

a. Ceres
b. Vesta
c. Our Moon

. What major event 66 million

years ago was triggered by an
asteroid impacte

b. Non-periodic comet

. Why don’t we spot more objects
like Omuamua passing through
our Solar System?@

. How big is the meteor craterin
Arizonae

a. 12 meftres
. 120 metres
c. 1.2 kilometres




 BONUS ACTIVITY :

L AS','q"CIqs‘s,' come 'U'p | WI1'h So_mé: | e

B : ques’rlons qbou’r’rhe "Sfoldr il
~ System and tweet themto
. Professor Smartt.

~ @smarttscience



Answer - Draw the asteroid Vesta to scale compared with the
size of Great Britain and Ireland.

The distance from the very north of Scotland (John O’Groats) to the southernmost
tip of England (Land’s End) is 968 kilometres. These two places are marked with
dots.

Make sure you get all these details in and tick the box when you complete each task.

The correct size compared to the The correct shape

map of the Great Britain and

Ireland

The Snowman All other big craters

The Big Mountain Colour - what colour do you
think it might be?




Asteroids,
Comets and
Meteors

. Which dwarf planet is also
considered an asteroid?

a. Ceres
b. Haoumea
c. Eris

. Between which two planets is
the asteroid belt located?

a. Venus & Earth
. Earth & Mars
c. Mars & Jupiter

. Halley’'s cometis a...
a. Periodic comet

6. Which of these solar objects

leave long tails of evaporating
icee

a. Asteroids

b. Comets

C. Meteors

. Rank these celestial bodies 1 to

3, with 1 being the largest and 3
being the smallest.

a. Ceres 2
b. Vesta 3
c. Our Moon 1

What major event 66 million
years ago was triggered by an
asteroid impacte

The extinction of the
dinosaurs

b. Non-periodic comet

. Why don’t we spot more objects
like Omuamua passing through
our Solar System?@

They are too fast

. How big is the meteor craterin
Arizonae

a. 12 meftres
. 120 metres
c. 1.2 kilometres




