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WHAT ARE STARS?

* Stars Urﬂqqn‘l' bCI”S of Vel‘y hot gas. *4‘-'

* The gas is mostly hydrogen (70%) omcfl w (2‘8%): x
* The other 2% includes all the other eléﬁéﬁ’rs in the periodic table.

' S’rqrs are mﬁlve, ’rhey are trying to.collapse under their own weight.

. Bu’r whq’r keeps them up and what makes them. so bright 2 ~
nd fi 3

-

-



,.reac’rors

' -;-.'_Nucledr recrc’rlons in the centre of a s’rqr

o -z{eglve 1 he||um atom.

| : ThIS reqc’rlon exqc’rly bdlomces ’rhe stars’

spheres.

- f_qmoun’r of energy, but it happens 1038
~ times per. second in ’rhe Sun.

__S’rars are essen’rlqlly glom’r nucleqr

;"produce energy. This is ‘when 4
’hydrogen atoms comblne ’roge’rher ’ro

R __ngIVITy, SO ’rhey dre (almos’r) perfec’r

« This needs very hlgh ’remperd’rures more
_.’rhdn 14 m||||on°C .

chh nuclear reqc’rlon reledses a ’rlny

Nasa



OUR NEIGHBOUR
THE ALPHA CENTAURI SYSTEM

. Alpha Cen’rqurl isa Blnqry Stqr Sysiem

- meaning it consists of two s’rars ’rhq’r orbl’r
each o’rher » ~

‘Alpha Cen’rqurl A, also known as R|g||
Kentaurus is S|m||0|r in size, age omol

- luminosity to our Sun.

- Alpha Centauri B, or Tollman is sllgh’rly
smdller and dlmmer

,_’There is also a ’rhlrd star, Promma |
Ceniqurl which orbits around the two
_central stars. It is a red dwarf, 7 times

- smaller than the Sun, omcl is 'rhe closes’r s’rarf e
-~ to our Solar Sys’rem |

-

-

- A|thCen’qur| e

- Credit Wi'ki‘pediq (large-image), NASA, Hﬁbble for inset



ACTIVITY

Le’r S work ou’r how Iong it would take us to ge’r
’ro our neqres’r nelghbour star, Alphq Cen’rourl

" fA_l-i,.ngh’r NASA’s Vquger 1 belng Ioaded into its
~--~--t~capsule The capsule was attached to a rocket
- for Iounch ’rhen the spc:cecraf’r emerged from it |
 _|n Jofelel back in 1977. It is still travelling omd .
' “has reoched ’rhe edge of ’rhe Solor Sys’rem |




How long would it take to travel to our nearest star?

You saw in the lesson that our nearest star is Proxima Centauri. It is at a distance
of 4.2 light years from Earth. Let’s work out how long it would take a human
made spacecraft to get there.

Remember that this is the closest star to us in the Galaxy. The Galaxy is 10,000
times bigger than the distance between Earth and Proxima Centauri. These are
very big numbers, let's see if we can understand the scale of the distances
between stars.

We call the distance between the Earth and the Sun “1 Astronomical Unit”. It is
actually 150,000,000 kilometres! But let's call it 1 AU (where AU stands for
Astronomical Unit).

Sun Earth
1 AU ®

v

The distance from the Sun to the edge of the Solar System is 130 AU. That is when
we enter interstellar space.

The space probe Voyager 1 was launched by NASA in 1977 and it took 36 years
to reach the edge of the Solar System.

Proxima Centauri is 278,000 AU from earth. How long would Voyager
take to reach Proxima Centauri?

First work out how long it takes Voyager 1 to travel 1 AU.

Now work out how long it takes to travel 278,000 AU.

Do you think humans could ever reach our nearest star2 Why?



THESUN' &
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* Qur star ’rhe Sun, is a 4.5 billion yeas * yellow dwarf. It is
* medium sized star, and just as we orbit it, it orbits the centre

J Milky Way galaxy.. . . - )

* You could fit 1 million Eqrths into the Surrlf it were hollow. % "

E}en’rually, when all of its hydrogen is burned, the Sun will swell up
to the size of a Red Giant, consuming Venus, Mercury and Earth. It
will then shrink down to a White Dwarf, a star about the size of

Earth. However, this won’t happen for another 5 billion years or so.



You may think of planets with two suns as @ made-up

idea from Star Wars, but in reality most star systems
are like this. The Alpha Centauri system, and the
fictional Tatooine system are just two of many.




HOW STARS ARE BORN

* A star begins its life in a cloud of dust
CRE énd gas. Large bits clump together,
ﬁ | and start to collapse under the weight
of their own gravity. This creates
pressure on.the core of the clumps,
i causing them to heat up and become
'~ Protostars, evenfually they may get hot
> = enough and large enough to become
o full stars. -

4

‘!

-'" The leftover dust and gas will form the
’ 0;“r:;lcme’rs and asteroids of the system.

* We can see this hqppenlng o}ll over the
. Galaxy.

NASA, ESA, M. Robberto (Space Telescope Science Institute /ESA) and the Hubble Space Telescope Orion Treasury Projéct Team



'-gos and dusfdro’Und dyOung star.
" _Thls shows a solelr sys’rem |n ’rhe process
_of formlng * 2

'Thls is abou’r the S|ze of our own Solqr

~ OBSERVATIONS OF A SOLAR SYSTEM FORMING

3 ThlSls cmdmdzmg |mc|ge of a dlskof

: The rlngs W|II condense m’ro plqne’rs

. | Sys’rem (qbou’r 200 c:s’rronomlccll unl’rs

g1l _c:cross)



THE LARGEST STARS

VY Canis
Majoris

are stars called red supergiants that are much much

arger than our Sun. The biggest known is VY Canis Majoris,
2100 times bigger than the Sun. If we put it in the Sun’s place,
it would extend past the orbit of Saturn!



A HOW '_ STAR S Dl E . Even’rucnlly, s’rors WI|| run out of fuel ’ro |
ol ~ convertinto energy. ‘When this hqppens, ’rhey,'
: collqpse under the immense weight of ’rhelr &
| 'A"'own grc:w’ry If it is a large star (qround 15

* times the mass of the Sun), this collqpse W|II
5 ’rrlgger [e]y explosnon called a supernova

* After ’rhe explosmn the supernovc: will shrlnk ;
| _"'down into an ob|ec’r qround the size of a city
" ‘cqlled a neuiron star. These qre the denses’r‘
B ob|ec’rs in the Universe — |mqg|ne fl'r’rlng ’rhe

’mqss of ’rhe en’rlre humom roce on’ro c
Neutron a . ".’reospoonl '

star

NASA/CXC/SAO . -



e ACTIVITY

 Fill in the question sheet,



6. True or false: Most solar systems

The SU n O nd have TWO or more stars.
Other Stars

True / False

. Approximately how old is the
Sune
a. 450 years old
b. 2.5 million years old
c. 4.5 billion years old

. What kind of star is our Sung
a. Yellow Dwarf
b. Red Giant
. Name the star that orbits Aloha c. Neutron Star
Centauri A & B.
a. Barnard’s Star . What is the term for the release
b. Proxima Centauri of plasma that often follows a

c. Toliman solar flare¢

. Fill in the blanks. What is it called C — R - — L M —
when a star, collapses under its = J T N
own weight and explodes? - T

S P N A . From 1 to 6, label the lifecycle of
a massive star (one thatis

massive enough to explode)
. VY Canis Majoris is times Some answers have been filled

the radius of the Sun. in for you.

a. 2l Nebula
b.210 Star

c. 2100 Supernova

Protostar

. VY Canis Majorisis __times Red Super Giant
the mass of the Sun. Neutron Star

a. 25
b. 250

c. 2500 Score: /8




 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



How long would it take to travel to our nearest star?
Answers

You saw in the lesson that our nearest star is Proxima Centauri. It is at a distance
of 4.2 light years from Earth. Let’s work out how long it would take a human
made spacecraft to get there.

Remember that this is the closest star to us in the Galaxy. The Galaxy is 10,000
times bigger than the distance between Earth and Proxima Centauri. These are
very big numbers, let’s see if we can understand the scale of the distances
between stars.

We call the distance between the Earth and the Sun “1 Astronomical Unit”. It is
actually 150,000,000 kilometres! But let's call it 1 AU (where AU stands for
Astronomical Unit).

Sun Earth
1 AU ®

The distance from the Sun to the edge of the Solar System is 130 AU. That is when
we enter interstellar space.

The space probe Voyager 1 was launched by NASA in 1977 and it took 36 years
to reach the edge of the Solar System.

Proxima Centauri is 278,000 AU from earth. How long would Voyager
take to reach Proxima Centauri?

First work out how long it takes Voyager 1 to travel 1 AU.
To travel 1 AU= 36 -+ 130 =0.28 years
Now work out how long it takes to travel 278,000 AU.

To travel 278,000 = 0.28 x 278,000 = 77,840 years

Do you think humans could ever reach our nearest star2 Why?

To get there in a human lifetime (70 years) we would have to send a spacecraft that
is 1000 times faster than Voyager 1. That is currently beyond our capability, but
perhaps in the future we will be able to.



The Sun and
Other Stars

. Approximately how old is the
Sune
a. 450 years old
b. 2.5 million years old
c. 4.5 billion years old

. Name the star that orbits Alpha
Centauri A & B.

a. Barnard’s Star
b. Proxima Centauri
c. Toliman

. Fill in the blanks. What is it called
when a star, collapses under its
own weight and explodes?

SUPERNOVA

. VY Canis Mqajoris is fimes
the radius of the Sun.

a. 21
b.210
c. 2100

. VY Canis Mqajoris is fimes
the mass of the Sun.

Q. 25
b. 250
c. 2500

6. True or false: Most solar systems

have TWO or more stars.

True / False

. What kind of staris our Sun¢

a. Yellow Dwarf
b. Red Giant
c. Neutron Star

. Whatis the term for the release

of plasma that often follows a
solar flaree

CORONAL MASS
EJECTION

. From 1 to 6, label the lifecycle of

a massive star (one thatis
massive enough to explode)
Some answers have been filled
in for you.

Nebula

Star

Supernova
Protostar

Red Super Giant
Neutron Star




