


DWARF PLANE TS

Remember Pluto? I’r used ’ro be coun’red as ’rhe 9'rh plone'r from the Sun un’rll ’rhe dlscovery of Er|s a body olmos'r 'rhe “
- same size as it, promp’red suen’ns'rs to decide whether they would have to list it as a new pldne’r or creo’re d '
| subcategory of pldne’rs colled Dwarf quneis

- AII dwolnc plone'rs (dpor’r from Ceres) re5|de in ’rhe KU|per Beli a reglon of ice dnd rock at the edge of 'rhe Solor
| Y e e ’Sys’rem_. ‘ |

ERIS PLUTO HAUMEA MAKEMAKE CERES

There mdy be CIS mdny as 200 more dwarf pldne’rs beyond ’rhe orbl’r of Nep’rune
e s wou’rlng ’ro be dlscovered K ' SR |



WHAT IS THE DEFINITION OF A DWARF PLANET2

‘_ e A dworf plome’r is a celestial body too small ’ro be con5|dered a plome’r bu’r
€, ’roo Iorqe to be an osfer0|d . i

K Ano’rher dlfference be’rween plome’rs and dwarf plome’rs — a planet mus’r
have cleared its orbit of other debris. Dwarf planets do not have enough

grorw’ro’rlonol force to el’rher join the m’rrudmg ob|ec’rs to ’rhemselves or klck
~them out of ’rhe woy ' -

¢ On ’rhe o’rher hcmd dworf plone'rs mus’r be Iolrge enough to holve formed in cri |

(roughly) round shope — they can't be Iumpy po’ro’roes I|ke mos’r os’rer0|ds|

] They are oII (opor’r from Ceres) very for from the Sun - Ie’r S ’roke a Iook at
’rhelr orbl’rs S



ORBITS OF THE DWARF PLANETS

2 L] L] I L] _ Erls - )

e / | -'.The KU|per Belt: mdde Up of more -
AR S e ’rhom 100 000 as’rermds edch a’r
| Ieas’r 100km across..




ACTIVITY FIND A DWARF PLANET

. Try and flnd a dwqrf plqne’r in some real |mages from a ’reIescope in Hawom

i_. e This ’relescope surveys the sky every nlgh’r and sedrches for movmg ob|ec’rs (plcme’rs elile

| as’rer0|ds) and omy’rhmg 'rha’r flashes or chqnges in brlgh'rness

Image credit : ESO, Digitized Sk); Survey 2.'Ackn6wledgemem: Davide De Martin -

Here’s an image from _
- Telescopes of the European -
R Southern Observatory in Chlle .

of a patch of sky.

It is covered in stars — how |
~ would you go about flndlng a

plqne’r in aII this com‘u5|on2

'Le’r"*_s find ouf. -



Find Pluto!

Here are two images taken with the ATLAS telescope on the island of Maui in Hawaii. Astronomers
often show the sky in “negative”, so all the black dots (apart from one) are stars. The dwarf planet
Pluto is in both images. All the stars are stationary, and Pluto is the only object that has moved. Can
you find it2 This is how Clyde Tombaugh discovered Pluto, he just spotted the object that moved.
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CERES

e The closes’r dwqrf plome’r to Eqr’rh o
Ceres orbl’r is between Mars and |
Jupl’rer so it is ’rhe only dwqrf |
plome’r no’r in the KU|per Belt.

goddess of grain crops omd
hqrves’rs The word cerec:l comes

from ’rhe same name.

o NASA/JPL-CqIte.ch/UCLA/MPS/DLR/iDA ;

. Ceres is ndmed of’rer ’rhe Romom b



PLUTQ

. The mos'r famous dwqrf plqne’r

| Pluto was dlscovered in 1930
by Clyde Tombc:ugh and nqmed‘
% Venetia Burney, an 11 year
“old girl from Oxford She

recelved £5 c:s a rewqrd

 _° Plu’ro was demo’red from plane’r
“to dwarf planet status in 120006,
followmg ’rhe dlscovery of Erls

PHOTO: NASA



HAUMEA '
. Rl ST is o s’rrdnge oval shdped dwarf pldne’r on_ﬂl ~

-’rhe ou’rsklr’rs of the Soldr System. lts. odd shape is —
-’rhough’r to be 'rhe resul’r of a violent collision with

~ orbit of Neptune), coupled with its extremely fds’r — '
rotation. A ddy lasts only four hours. D |

‘ ‘::_‘Hdumed even hds a ring, I|ke Sd’rurn dnd Urdnus R

Image: Stephanie Hoover - ©

~ Credit: IAA-CSIC/UHU

e ~other irans-Neptunlan ob|ecis (ob|ec’rs beyond the



o a new cIc155|f|ca’r|on of dwarf plqne’rs

; ".r'-_Very Il’r’rle is known CIbOUT ’rhe mys’rerlous dwarf
'plome’r quemdke | L

"It |s two ’rhlrds ’rhe S|ze of Pluto, and also
| on’rrlbu’red ’ro its demo’non cmol the crecmon of

-“_'.-Molkemake was named af’rer ’rhe chlef god of
;..'rhe Rapa Nui ’rrlbe on Easter Islqnd

Mc:kemake qlong W|’rh Er|s and PIu’ro aII re5|de
in ’rhe Kwper Belt |

~ Image: NASA



ERIS

P NASA

Erls is ’rhe fur’rhes’r known dwarf
plane’r in ’rhe Solar System "

When it was dlscovered it was:
’rhough’r to be blgger ’rhan Plu’ro -
one of the main reasons for Pluto’s
demo’rlon and the creation of ’rhe
dwarf plqne’r class.

We now know it is almos’r exoc’rly
the same 5|ze CIS P|U1‘O ' '

It ’rakes 25 hours to rotate on its
axis, making its day similar to ours,
but it takes 561 Ear’rh yeqrs o orbl’r
’rheSun BT =T )



THREE MORE FACTS ABOUT THE DWARF PLANETS

. They hcwe moons such as Plu’ro S Charon and Eris’s Dysnomla | |
e There may be up ’ro 200 dwqrf plane’rs on the edge of the Solar Sys’rem

S Plu’ro hqs an -average surfdce ’remperq'rure of qround 228°C When the New Horlzons .
" spacecraf’r passed Plu’ro in 20135, scientists spo’r’red ice features similar to Earth’s
penltentes ‘except 'rhq’r while the penl’rentes on Eelr’rh reqch only 5 metres in helghf

5 - Pluto’s may reqch up to 500 me’rres

| Eqr’rh S penl’ren'res |
Plu’ros may be TOO
_times tdller. -




. ACTIVITY V

Tes’r your knowledge W|’rh ’rhe ques’rlon shee’r on .

’fhe DWdrf Plcmets



S PLANETARY MNEMONICS, INCLUDING DWARF .PLANETS '
- As ’rhe qurf plqne’rs were dlscevered Ionger pldne’rdry mnemonlcs were created ’ro. |

'help remember their order.

'As There mqy be up to 200 dwqrf plome’rs on the outskirts of ’rhe KU|per Beli it W|II
become hqrder and hcrder to think up new mnemonlcsI -

Can you remember the order of c:II fhe plcmefs mcludmg dwc:rf planefse an
. My Very Educq’red Mo’rher Cannot Just Serve Us Nine PIZZCIS - Hundreds Mus’r Ec1’rI

=¥ My Very Educated Mother an Jus’r Screqm Un’rll Nine qune’rs Haunt My
Encyclopedla | - o »




o ACTIVITY

 Fill in the question sheet.



DWARF PLANETS

. Which dwarf planet is the
closest to Earth, and resides
between Mars and Jupitere

Q. Eris
b. Haoumea
c. Ceres

. Put these in order of their size,

from the biggest fo the smallest.
Q. Eris
b. Our Moon
c. Ceres
d. Pluto

. Though there may be up to 200
dwarf planets in our Solar
System, how many have been
officially classified as dwarf
planets so fare

. What year was Pluto stripped of
its planet status and officially
made a “dwarf planet’e

a. 1930
. 2006
c. 2016

. Draw the rough shape of the
dwarf planet Haumea.

6. How longis a day on Eris¢

Q. 24 hours
. 25 hours
c. 48 hours

7. Whatis the name of the region
at the edge of the solar system
where most dwarf planets
reside.e

a. The Hyper Belt

b. The Viper Belt

c. The Kuiper Belt

. What dwarf planet was named

after the chief god of the Rapa
Nui fribe on Easter Islande

(Hint: it is the only dwarf planet
we haven't mentioned on this
sheet so far).




 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



Find Pluto!

Here are two images taken with the ATLAS telescope on the island of Maui in Hawaii. Astronomers
often show the sky in “negative”, so all the black dots (apart from one) are stars. The dwarf planet
Pluto is in both images. All the stars are stationary, and Pluto is the only object that has moved. Can
you find it2 This is how Clyde Tombaugh discovered Pluto, he just spotted the object that moved.
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Danny Smartt


Danny Smartt


Danny Smartt


Danny Smartt



DWARF PLANETS

. Which dwarf planet is the
closest to Earth, and resides
between Mars and Jupitere

Q. Eris
b. Haoumea
c. Ceres

. Put these in order of their size,

from the biggest fo the smallest.
a. Eris. 2
b. Our Moon 1 (biggest)
c. Ceres. 4 (smallest)
d. Pluto. 3

Note that Eris is just a little bigger than Pluto
. Though there may be up to 200
dwarf planets in our Solar
System, how many have been
officially classified as dwarf
planets so fare

5

. What year was Pluto stripped of
its planet status and officially
made a “dwarf planet’”e

a. 1930
. 2006
c. 2016

. Draw the rough shape of the
dwarf planet Haumea.

6. How longis a day on Eris¢

Q. 24 hours
b. 25 hours
c. 48 hours

7. Whatis the name of the region
at the edge of the Solar System
where most dwarf planets
residee

a. The Hyper Belt

b. The Viper Belt

c. The Kuiper Belt

. What dwarf planet was named

after the chief god of the Rapa
Nui fribe on Easter Islande

(Hint: it is the only dwarf planet
we haven't mentioned on this
sheet so far).

Makemake




