Galaxies February 09, 2015

What's Going On?

I Minds on How many Earths are there?

I Action! A Journey Through the Galaxy

I Consolidation How Far?

Learning Goal - | will understand how galaxies get their shape.
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I Minds on
Ultra

The Hubble'Deep Field

VIDEO
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I Minds on

Why Can't We See Evidence of
Alien Life?

VIDEO
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Our Galaxy

Our galaxy is about 100 000 jight years
across and about 2 000 light years

thick at its widest point, near the core.

Our Solar System, on the other hand, is about
0.03  light years across.

To put this in perspective, imagine our solar
system as the size of a bean. At this scale, the
Milky Way galaxy would be the size of Lake
Superior.
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Our Galaxy

|—————— 100 000 ly ————>

Milky Way
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I Action!

A Journey Through the Galaxy

All galaxies contain 5%"&\/5 |
P\A/M)V-S and 4usT . Galaxies

with more dust than others tend to produce

more S +4ff . This is because stars form

from iMS and du st present in
nebulae. Some ancient galaxies have almost

no dust because it has all been used up in
making S‘l‘d\f&

It is thought that each galaxy contains, at its

centre, ab Xﬂc \’_\,Q_ \ s ,

PSX\/\,\g(;jC\
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I Action!

A Journey Through the Galaxy
Black Holes

A black hole is a region of space where
ﬁ((' AV *)/ is so strong that nothing,

not even l\qH , can escape.

At the centre of the Milky Way, a number of
stars can be seen rapidly orbiting around a
point in space that seems to have nothing in

it. This is almost certainly a black hole.
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I Action!

A Journey Through the Galaxy
Black Holes

The main way that black holes affect thair

surroundings is through their tremendonis

AL A Faiona \ Py
\J \

Their gravity is strong that they can pull stars
right into them, completely Ad\'m{w\
the star and increasing the [V)/ éﬁ of\fche
black hole.

Core of Galaxy NGC 426l
Hubble Space Telescope

Wide Field / Planetary Camera

Ground-Based Optical/Radio Image HST Image of a Gas and Dust Disk

 ree——
380 Arc Seconds 17 Arc Seconds
88,000 LUGHTYEARS 400 LIGHTYEARS
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I Action!

A Journey Through the Galaxy

Black Holes
It is estimated that the Milky Way's black
hole has been pulling §7L/(f 7 infor at

least 1} \\0" l \‘(0(\ years. The

black hole currently has a mass equal to that

of about % an I )I{Oﬂ_ stars.

B
E

;-% 8 Suh'ér-ma@yp Bia'ck‘Hole at
- '--;mn'_ of Mitky Way Galaxy
e - ‘r ¥
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I Action!

A Journey Through the Galaxy
Black Holes

Astronomers speculate that when galaxies
C O //\ AQ . the black hole at he

centre of each gradually moves toward the

other. After hundreds of _ [\ \ H [0(]5
of years, they will CUN\\)‘\M/ into a single

supermassive \Q\(}\(,\é \f\()\@/
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I Action!

A Journey Through the Galaxy
\

There are billions of £ & )-6_ 6'}'(4

objects in space including stars, planets,

comets, etc...

It is thought that all of these objects add up

to about IO % of the total matter in space.

The remaining qO % of the universe is
thought to be filled with AAI'\/\

pnattel

12
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I Action!

A Journey Through the Galaxy
Dark Matter

Dark matter refers to m/\%\’{f in the
universe thatis 1AV 15", Hé/

because it does not interact with light.

* / "
Visible (Baryoni(&Ma&r . . Dark Matter

Distribution of Visible and Dark Matter - Cosmic Evolution Survey
Hubble Space Telescope « Advanced Camera for Surveys
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I Action!

A Journey Through the Galaxy
Dark Matter

If dark matter is invisible, how do scientists
know that it's there?!

What do you think?

14
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I Action!

A Journey Through the Galaxy
Dark Matter

If dark matter is invisible, how do scientists
know that it's there?!

Because of the unexpected MO'} \Oﬂ of
many galaxies.

For example, stars in our galaxy revolve at such
high speeds that we would expect them to be
flung off, but they aren't!

15
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I Action!

A Journey Through the Galaxy
Dark Matter

(
Most of the /((AVA"/ in the
universe is thought to be produced by dark

matter.

16
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I Action!

A Journey Through the Galaxy

Galaxies also contain distinct groupings of

stars called §;iy\r C ‘\/\L) ’\\/{( > :

which are concentrations of stars in a

a\

relatively Sf"\a\ [ region of space.

17
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I Action!

A Journey Through the Galaxy

Star Clusters

There are two types of star clusters,

Q(le_,/\ clusters and %\D&MSQ,{

clusters.

18
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I Action!

A Journey Through the Galaxy

Star Clusters

Open clusters contain a few \/\\M\A(fé
to a few ’\'\I‘\O\A‘7Mb stars while

globular clusters contain hundreds of

*‘\!\w\‘? W\})e of stars drawn

togetherina & P\{M( (LJ\\ form by

the stars' MU \\ﬂl

)
~ Open Cluster Globular Cluster

19
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I Action!

A Journey Through the Galaxy

Star Clusters

Globular clusters are the O /C& <] star

groups in a galaxy.

ACS Virgo Cluster Survey Hubble Space Telescope ACS/WFC

MGC 4660 NGC 4458

IC 3506 VCC 1993

MASA, ESA, and E. Peng (Peking University, Beijing) STScl-PRCOB-30a

20
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I Action!

A Journey Through the Galaxy
Galaxy Shapes

Galaxies are classified according to four
main shapes:

21
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I Action!

Galaxy Shapes

February 09, 2015
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I Action!

Galaxy Shapes
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I Action!

Galaxy Shapes

Spiral and Barred Spiral Galaxies

Spiral galaxies are named for the

spiral-shaped that radiate out from
the of the galaxy.
About of all spiral galaxies,

iIncluding our own, have what appears to be a

across them. These are called

spiral galaxies.

24
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I Action!

Galaxy Shapes

Spiral and Barred Spiral Galaxies

A wave moving outward from the central

regions of the causes the gas
and to compress into arm-like
bands that around the central
hub.

keeps the spirals from

flying apart. A typical spiral galaxy completes

one full once every

years.
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I Action!

Galaxy Shapes

Spiral and Barred Spiral Galaxies

From the side, a spiral galaxy looks like a

thin . The IS difficult to

see through all of the and

between stars, like the smog in

a city.

It is in these dusty regions that stars are

26
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I Action!

Galaxy Shapes

Spiral and Barred Spiral Galaxies

The disk of a spiral galaxy is not completely

. Near the core is a widening called

by ]
the central __ "~ :g,ga’nsisting mainly of

very O\k §’)’4r5

/
New stars 2‘0’7 {\ form}ere because
|

of the lack of 0JM§ and __ /4 /’é) \(

between the stars.

27
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I Action!

Galaxy Shapes

Spiral and Barred Spiral Galaxies

Surrounding the central bulge and most of
the disk is the galactic bALZ , an area

made up of individual

Front View Side View

":' We are here !

le—— 100,000 ly — |

28
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I Action!

Galaxy Shapes

Elliptical Galaxies

An ellipsoid is like a flattened

Elliptical galaxies range in shape from nearly

to football-shaped, or

long and like a

pencil.

29
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I Action!

Galaxy Shapes

Elliptical Galaxies

They are thought to be formed when other
galaxies _M¢A2—  and are the

/

/Afj“j)\, galaxies in the universe.

They contain very little ék\ﬁ/\/ which

means they have fewer _~//Mnk stars

J

than spiral galaxies do.

30
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I Action!

Galaxy Shapes

Irreqular Galaxies

The distorted form of an irregular galaxy may

result from a galaxy (P ”:A’V\A

with another galaxy or from a galaxy getting

SO [10%, that the a(/((;\‘\'/\)\l\m/\)

force of another galaxy dre‘%/ stars away.

31
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I Action!

Grouping Up

The Milky Way is actually part of a

%,QAQ of about £O other galaxies.
These 65&‘2 5 are called galaxy

and ours is called the

Local Group.

32
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I Action!

Galaxy Clusters

More than 2 ‘J‘r"”'m./\ stars lie inside our

Local Group.

Our Local Group is also part of a Local

of galaxies that is, in turn, part of

the Local

SuPel & &_\11 9 4“ _C

33
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I Action!
Galaxy Clusters

Solar System

Milky Way Galaxy

Local Supercluster

Local Group

February 09, 2015

Local Cluster
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I Consolidation

New Terms

astronomical unit (AU)
light year

black hole

dark matter

spiral galaxy

spiral barred galaxy
elliptical galaxy

irreqular galaxy

February 09, 2015
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I Consolidation

Homework
gilbertmath.com

J Pg. 277
1,2,9,10, 11
<. Finish the Note
S Update Term Table

36
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Attachments

A O

&

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

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

1 - Intro to Space - 4 - What Makes a Planet.mp4

1 -Z - Intro to Space - How Many Universes.mp4

A - Intro to Space - 1 - Contact Opening Scene.mp4
A1 (To the Stars) - Hubble Ultra Deep Field.mp4

A1 (Our Galaxy) - Light Years.mp4

A1 (Our Galaxy) - Scientific Notation.mp4

A1 (Our Galaxy) - Astronomical Units.mp4

A2 (Galaxies) - Introduction to Galaxies.mp4
A

Galaxies

(
(
(
(
A1 (Our Galaxy) - Light Years 2.mp4
(
(
A2 ( The Drake Equation.mp4
A2 (

I\')I\')l\')l\')

) -

Galaxies) - Hubble Ultra Deep Field.mp4
) -
) -

Galaxies

Why Can't We See Evidence of Alien Life.mp4
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