Stars

Nebula

A very large diffuse mass of interstellar ________________________________________

This material starts to collapse in on itself due to ______________________________.

Eventually enough material gathers to form a gas clump called a __________________.

Two examples are the ________________________ and the ______________________.

Protostar

As a gas clump collapses, it heats up because _____________________________________

__________________________________________________________________________

The gas clump forms a disk with the protostar in the center. Extra material in the disk may form __________________,. 

The advantage of viewing some objects in space at the infrared wavelength of light is that 

____________________________________________________________________________

When enough material collapses the temperature and pressure can build until __________________________ starts in the core.

The star settles down to spend 90% of its life as a __________________________________.

Main Sequence Stars

Small sized stars may last for ___________________ years. 

Medium sized stars may last for ___________________ years.

Large stars (_________________________________) use their hydrogen fuel faster and may only last a few million years. However they are 5000 times brighter than our sun.

Extremely large stars (___________________________________) may only last for one million years and are extremely bright (and are very rare).

Old Age

Eventually all the H2 is converted to _____ and the nuclear reactions stop. Gravity causes the core to shrink. 

As the layers collapse, fusion may start again using ________________ as the fuel and the outside layers puff out to form a _______________________. 

When our Sun expands and becomes a red giant, Mercury, Venus and possibly Earth will be _______________________________________.

When the core fuel runs out again, the outer layers are ejected and a _________________ forms. 

Supernova

The largest stars shed their layers in a massive explosion called a ________________________.

The end result is also a _________________________________.

Supernova are so bright that they can outshine an entire galaxy for a period of time.

Death

What remains after the outer layers of a star are blown off depends on the mass of the core.


1. Small and medium stars will shrink down to a ______________________.


2. Large stars form a __________________________.


3.The largest of the large will collapse to a point called a _______________.

White Dwarf

The last stage of a __________________________________________.

After losing its outer layers of gas as a planetary nebula the rest of the star collapes to about an 

___________________________ and will remain hot enough so that it appears as white light.

These celestial objects are extremely dense (a lot of matter in a very small volume).

Neutron Star

The last stage of a __________________________________________.

After losing its outer layers of gas as a planetary nebula the rest of the star collapes to about 

_____________________________ size and is even more dense than a white dwarf.

One teaspoonful of a neutron star weighs about ______________________________. 

Black Hole

The last stage of a ______________________________________.

This collapsed core is so dense that not even ______________ can escape it’s gravitational pull!

It may only be a _______________________________ in size.

Star Colour

The colour of a star is dependent on its_____________________________.

The order of colours from hottest to coolest is:

Star Brightness

The brightness of a star as we see if from Earth is dependent on two things:

1.

2.

Magnitude

The brightness of stars are split into six categories of magnitudes.

The brightest stars are called ____________________________ and the faintest stars visible with the ___________________ eye are called sixth magnitude.

The rest of the stars are ranked in between.

Absolute Magnitude

This discrepancy in measuring the brightness of stars led to a new measurement called absolute magnitude.

This is an actual measurement of the brightness of a star if it were located ____________________________________________________.

Groups of Stars

Our Milky Way Galaxy stars can arrange themselves in:

Globular Clusters

Open Clusters

An example is the _________________________ (also known as the seven sisters)

Constellations

Examples are:

Pointer Stars
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Galaxies

Spiral Galaxies

Barred Spiral Galaxies

Elliptical Galaxies

Irregular Galaxies

Groups of Galaxies

Galaxies tend to form in groups. Our Milky Way galaxy is part of the Local Group of galaxies that includes the Andromeda Galaxy and the Large and Small Magellanic Clouds. There are 30 known galaxies in our group of galaxies. Some galaxy clusters contain hundreds or even thousands of galaxies.

Galaxy Collisions

There is lots of evidence that Galaxies have ‘collided’ with each other or are on a collision path 

with each other. 

Hubble Deep Field View

Looking at a piece of the sky no wider than the width of a dime at 75 feet away

Hubble found about 1500 galaxies which takes the estimated number of 

galaxies in the universe into the billions!!
Size of our universe

http://micro.magnet.fsu.edu/primer/java/scienceopticsu/powersof10/index.html
Activity 13.7 – A Seasonal Star Map

1. Set your star map to the winter solstice at 9:00 p.m. What major constellation is visible in the southeastern sky?

2. Set you star map to the spring equinox at 9:00 p.m. What bright star is just above the eastern horizon?

3. Set you star map to the summer solstice at 9:00 p.m. Describe the position of the constellation Cassiopeia in the sky.

4. Set you star map to the fall equinox at 9:00 p.m. What constellation is directly overhead?

5. In what month at 9:00 p.m. would the star Capella be directly overhead?

6. Using 9:00 p.m. as your viewing time, during what month does the brightest star Sirius first become visible on the horizon?

7. Some constellations like Canis Major, Saggitarius, and Scorpius never get very high above the horizon. Provide an explanation for this.

8. The north star, Polaris, never seems to change its position in the sky. Provide an explanation for this.

Light From Stars
Light is used as a tool for...
· determining the __________________ of a star
· determining the __________________ of a star
· determining the ________________________ of the star
Using light to determine temperature

· Light comes in different ______________________ (λ) and ____________________
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· The wavelength of visible light indicates its colour.
Low Energy








High Energy

High λ









Low λ
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· Using this, we can determine the temperatures of distant stars, as long as we know the wavelength that they emit with the greatest intensity.
· Betelgeuse, red giant ( 3215 oC
·  Rigel, blue giant 8800 oC
· Note that light can be emitted in non-visible wavelengths as well.
· If a star is cool, then the peak λ will be in the _______________ range, and a large portion will be in the ____________ range.
· If the star is hot, the peak may be in the ____, _________, or _____________________ range
Using light to determine composition

· One of the ways that light interacts with matter is that it may be absorbed by the outer electrons in an atom.
· This can only occur with certain ( of light, _______________________________________.
· For instance, when white light (which contains all visible () is shone through hydrogen gas, the light that gets through is:
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· The _______________ bands are from light that has been _____________________.  Thus, this is called the absorption spectra for hydrogen.
· Each element has a unique absorption spectra, so we can think of it like a fingerprint.
· By analyzing the spectra of light emitted by a star, and looking for the “fingerprints”, we can tell which gases are present in the star!
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Analyzing Stars by Their Spectral Patterns
Our Universe
Cosmology – 
Astronomy –
The universe is homogenous and isotropic.
Homogeneous – 
Isotropic – 
Current theory indicates that the universe was created in the ‘Big Bang’ about 
______________________ years ago.
Originally all matter and energy was contained in _________________________ with an extremely high temperature and pressure
It began to expand rapidly (explode) and cool down at the same time
As it cooled the matter condensed to form the present day galaxies
Evidence for the Big Bang Theory

A. Galaxies are moving away from each other
Edwin Hubble observed that light from distant galaxies was ‘______________’ 
For objects moving away from us at high speeds, the light from those objects appears to be moving ____________ and is ‘shifted’ on the spectrum towards the red end.
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If galaxies are moving away from each other, they must have started from the ________________________ (the start of the Big Bang).
By tracing the path of the galaxies backwards the estimated starting time is about 14 billion years.
B. Nucleosynthesis – a theory to explain the creation of different atoms
Early universe only had __________________ (lots), ______________ (some) and _____________ (very little)
The life cycle of stars creates all of the other elements
C. Background Radiation – if there was a Big Bang, should be lots of energy released which should be observable
Discovered in 1965
Looks exactly the same in all directions as predicted by the Big Bang theory (isotropic)
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All objects emit their own light with different wavelengths


The _______________ the object, the ________________ the wavelength of maximum intensity, called λmax








The red-shifted absorption spectrum for the same element. 


The lines are offset from where they should be closer to the red end of the spectrum.





The normal absorption spectrum for an element








