Stars February 17, 2015

What's Going On?

I Minds on It's a... Bear?

I Action! Life Cycle of a Star

I Consolidation  HR Diagram

Learning Goal - | will be able to describe the birth
and life cycle of a star.
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Homework Check

Show me all of the homework you have done
this unit.

Pg. 267 Pg. 277 Pg. 288
1,8,9,12 1,2,9,10,11 2,3,6,7,8
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I Minds on

Term Table Time

*Before we look them up, let's try and figure them out!

Constellation
Asterism
Astonomical Phenomenon

Protostar
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"Seeing" A Black Hole
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I Minds on
Burning Questions

1. What are stars made of?

2. What do stars look like up close?

3. What colour are stars?

4. If our star (the Sun) is 1.4 million km wide,
a. what is the size of the smallest star?

b. what is the size of the largest star?
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I Minds on
Burning Questions

1. What are stars made of?

Dust and Gas
dust and gas and plasma

dust and gas and plasma and electricity
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I Minds on
Burning Questions

2. What do stars look like up close?
Ball of plasma
iImmensely bright
fire ball
they have lumps

they have "solar flares
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I Minds on
Burning Questions

3. What colour are stars?
every colour

white
many different many same
all oragne and yellow

colour depends on distance from
our eye
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I Minds on
Burning Questions

4. If our star (the Sun) is 1.4 million km wide,

a. what is the size of the smallest star?
a speck
1000 km
1 km

b. what is the size of the largest star?

100 000 000 000 000 km
(100 trillion)

Infinite
3 AU (350 million)
5 billion
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Star Comparisons from Dwarf To Hyper Giants
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I Action!

It's a ... Bear?

You have probably noticed, when looking at the sky at
night, that some stars look as though they are grouped
‘I'Oje'l'\“ef into a distinct
le\Ht rN . Perhaps the best known

star pattern izhthe northern hemisphere is the

(\5"5 fge €
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I Action!
It's a ... Bear?

The \4 \Pﬂef is actually just part
of a Iarger star pattern known as\Arsy\

{\/ld\ of _which is itself a

<ONS H‘(\ 10/
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I Action!

It's a ... Bear?

A constellation is a group of stars that, from Earth,
have a recognizable form. Some other constellations

are:

Of ;Oq
Saggitarius Ursa Minor

Ursa Major
Hercules

Cancer

15
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I Action!

It's a ... Bear?

Though you may think that the Big Dipper is a
constellation, it is actually an __ @stermism  ,

smaller star pattern within a constellation.

Though star patters we see at night appear to be the
same distance from Earth, they are actually not. When
viewed from elsewhere these star patterns would not

be visible.

16
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I Action!

A Star is Born

f_\_g X stars form inside a collapsing
\/\e\w\\é\ , a cloud of dust and gases.

This collapse can be triggered by the
6 mv'\\'a'\\ ‘l@’\—v\ attraction of a

nearby star or the shockwave from an

2 {0k .
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I Action!
A Star is Born
Inside a collapsing ﬂt\?v\\m , the region with
the ﬂrmlcfd' amount of matter will start to

draw material towards it through

4(‘/\\/'\{‘\/
U /

-

18
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I Action!

A Star is Born

The material falling inward to the COT€~ has

excess -&(\fl’jy that causes the central ball
=N

of material to begin to _S_Q L — . Extremely

high {)ref«um; build up inside the ball,

which in turn causes tightly packed CTL/L,S to
heat up. As the LV"‘Q{( '\\(W climbs, the

core begins to glow. This is called a
%‘9'04"0!‘}4[ ,astarinits g ‘(‘fl' stage

of formation.
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I Action!

A Star is Born

Eventually, the temperature of the spinning
pfO‘['O <tar rises to N\ ”. 0N 7 of
delgrees Celsius. This is hot enough for
N /eq {__reactions to start. Over tens of
thousands of years, the eﬂ(/(ﬁ y from the core

gradually reaches the star’s outside and the star

“switches on” and begins to 51’) Va¥cd

20
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I Action!

The "Life Cycle" of a Star

The term "Life Cycle" is often used to describe
the path that the life of an organism takes from
birth to death, and beyond.

Can you think of any "Cycles" that you know?

21
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Egg Mass

@dult Frog
Tadpole

Young Frog k / Tadpole
with Legs

www.sciencewithme.com

%
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| i Mature Tree
FaF]ItStoF{fr%‘urf&“@ With Fruit that
Become Seeds Contam Seeds

A
Seed @

Seed With
Growmc
% Tree

Leaves
Seedllng Small Tree
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I Action!

The "Life Cycle" of a Star

With a small group, try and map out the life
cycle of a star.

NO PEEKING!

You did this last time.

25
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I Action!

Your Star Cycles

February 17, 2015
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I Action!

The "Life Cycle" of a Star

The way in which a star evolves in its lifetime depends

on the VA5 S it had when it originally formed. Stars

fall into 3 general mass categories: low,

medium and high.

bercy SUPE lants Betelgeuse
. Rigel - Polaris ~

. Antares
Arcturus
. : . red giants
. . ion A

Vega . Procyon A
°® o
® LR A »

®

a . » en
/ /] Sirius A ’

Aldebaran

Sirius B

white

dwarf
Procyon B o o ;
: Proxima Centauri
L™
- o . ’ '.

33



Stars

February 17, 2015

I Action!

The "Life Cycle" of a Star

Low Mass Stars

1.

2.

3.

~

Use their %MG\ much more 6 IO'JlIY than more massive stars
Can last for IOD P)', II;"’\ years

With l‘f's gravity and IOW A pressures than other stars, the

M reactions in the core happen at a relatively SIM’ rate

Shine Wﬁﬂk as small red stars called red &LJM%

The light of 4 ref JU«?C stars dinf and gradually grows MMl
As they burn out they Cﬂllk(‘)w under their own ﬂ_\,”\"l\x"‘/
fed dwarfs eventuatlycoo intosmallerb—l\"ll\—c k.,dhll‘(}
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Protostar
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Life Cycle of a Low-Mass Star

N I L s

Main Red Helium Double-shell Planetary
Sequence  Giant Burning Burning Red Nebula
Star Star Giant
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I Action!

The "Life Cycle" of a Star

Medium Mass Stars

1.

2.

Burn their fuel _FAS’\.CK than low mass stars
Use their \h}/&rfjdn up in about \0 B : H:(}/]

o col W?L

This process of [0“4'{")('1\1\ raises the
404()((/\\%0/ and J ?rclﬁvn(e, inside the star, and

the star actually _{@\ !\_'\\'CL) ! -
5 (¢ k 0\\0{\)(
J

Eventually, the star will under its own gravity

As the star reheats, it expands rapidly into a

Eventually, even the \\ﬁl\\MA fuel burns out and the star

collapses again and slowly burns out
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I Action!

The "Life Cycle" of a Star

High Mass Stars

1.

2.

More than { O times the mass of the Sun

As 4 f"lll‘\‘\/ pulls matter into the center of the star, the

N\u Z\'OM / reactions accelerate maklng high mass stars

u"'-\'ef ) bru}‘/\'\'ﬁr , and \owf than other

stars

Alwars cometoa V'0 (< "‘\’ end in less than

@'(l W years
As the star collapses, it 87((‘76"&7 into a
4\40{.(0'\

Wherlthe \"Qh‘“\/\ fuel runs out the core

‘(ﬁ‘ . again and contmues to go through many
cycles of (bﬂ‘gl"(’ and £ ()V\S"’,\ as new
elements including o W are formed in its core
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Life Cycle of a High-Mass Star

2O = s s o

Protostar  Blue Main Red Helium Multiple-
Sequence  Super- Burning shell

Star giant Super- Burning

giant Super-
giant

Supernova

» .

MNeutron
Star or
Black Hole
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I Action!

Going Supernova

Supernovas: The Violent End of :i¢h Mass Stars

When V'V/) fuses, it does not release eﬂ?f‘j\ll . If too

much of the C0I€  of a high mass star is made up of

\(¥) , the star will “turn off” over a period of

M ‘«I\Vl'\—t/
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I Action!
Going Supernova
With no QU«&‘ left to produce heat energy, the star
[U{“()}‘7 one final time, so fast and intensely that

the ( o€ of the star heats up to many hundreds of
millions of degrees and explodes into a 5‘4?2[/70\/4

40
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Action!

Going Supernova

The explosion releases enough _€ VM(Q\// to cause the

\ron and other elements to fuse in various combinations.
It is in this way that all of the 6’€M€r\ +6 of the
flﬂef‘""y“' ‘\71‘)\1 have been formed.

As the elements are sent out into space, some of the debris

and elements from the old star create new /\a_\m &

out of which new star and planet systems may form.

41
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I Action!

Going Supernova

The star’s remaining core after a supernova explosion will turn
into either aﬂ_i‘ii.cé N_ starora \0\ Al W o L e

depending on the mass of the original star.

S

42
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I Action!

Going Supernova

Neutron Star = ‘SBIack Hole

- Form if star was between /U and ‘fO - Form if star was more than ﬂ times the
times the mass of the Sun mass of the Sun

- When an atom collapses it forms - After explodlng e star s core is under so
ﬂev\-‘vdn < much 4'(“ ﬂ("' force

- When the core of a star becomes a ball that noth#\g can stop its (b“‘p*_
of_Ne 14*’0/! L about 15 km - Results in vr so great that
across, it is called a neutron star space, time, light apd other matter fall

- tron stars are made of the into a single @l:ﬂ&'
JI material known
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'u".’hiEE l'j"i‘i'ai.f rEd U'."-'Ell'f
T R R R S R nebula
‘white dwar -

‘s,

black
dwarf

black hole

.
°
~ TP L
main sequence

star = 1 solar mass

-
neutron
star

massive main
sequence sltar =
100 solar masses
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I Consolidation

The Hertzsprung-Russell Diagram

. Deneh  SUPErg iants Betelgeuse .
L ‘. Polaris ~
i Antares
, . rétl giants

Vega Procyon A
100 » » .‘ »
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10 000
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L]
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" e
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> e *
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The Hertzsprung-Russell Diagram
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The Hertzsprung-Russell Diagram
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The Hertzsprung-Russell Diagram
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The Hertzsprung-Russell Diagram
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The Hertzsprung-Russell Diagram
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The Hertzsprung-Russell Diagram
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Homework!

Pg. 305
2-9, 11,12

February 17, 2015
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Attachments

X 1 - Intro to Space - 1 - Contact Opening Scene.mp4
X Intro to Space - The Beginning of the Universe.mp4
2 1-Intro to Space - 1 - Celestial Objects.mp4

X 1 - Intro to Space - 2 - How Many.mp4

X 1 - Intro to Space - 4 - What Makes a Planet.mp4
X 1 -Z - Intro to Space - How Many Universes.mp4
%  A-lIntro to Space - 1 - Contact Opening Scene.mp4
%,  B1 - Stars - Star Size Comparison.mp4

%, B1-(Stars) - Star Types.mp4

%  B1-(Stars) - Massive Stars in the Milky Way.mp4

B1 - (Stars) - Tracking Stars Orbiting the Milky Way's Central Black Hole.mp4

&
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