Laboratory Title:  Life Cycle of a Star

Your Name:  Andy Kimmelshue

Concepts addressed: Nebula, Planetary nebula, Red giant, White dwarf, Black dwarf, Red super       

giant, Star, Neutron, Remnants
Lab Goals: This activity demonstrates the life cycle of stars using balloons to represent the different types of stars. The activity also represents the different spectral types with different color balloons. 
Lab Objectives: Students will:

· Use different colored balloons to create the four different stars represented (red, white, yellow, blue).  

· Follow the directions for each balloon, and see the life cycle of the stars from birth to death, neuron star, or black hole.

Benchmark(s) Addressed:  6th grade lesson plan

6.1E.2 Describe the properties of objects in the solar system.
Materials and Costs:  (30 students – 6 groups of 5 students)

List the equipment and non-consumable material and estimated cost of each

Items: 

black marker - $12 (six markers)

red marker - $12 (six markers)

scissors - $12 (6 pair @ $2 each)

marble or bead - $1 (100 count)

1” small styrofoam ball - $4 (16 pack)

Star Activity cards - $0
Estimated total, one-time, start-up cost:
$ 41
List the consumable supplies and estimated cost for presenting to a class of 30 students

Items:

12” round red balloon - $1

12” round white balloon - $1

12” round yellow balloon - $1

12” round blue balloon - $1

1 tablespoon powder or confetti - $2
Estimated total, one-time, start-up cost:
$6
Time:

Preparation time: 3 hours

Instruction time: 25 min.

Clean-up time: 2 min.

Assessment:


Quiz:

1.) List the 4 possible endings to the life of a star?

2.) The sun is a main sequence star? T/F

3.) What star was your favorite, and explain why?
· Found at: http://www.google.com/search?hl=en&q=the+life+cycle+of+a+star+balloon+activity&btnG=Search&aq=f&aqi=&aql=&oq=&gs_rfai=
Procedure

1.   The students with the red “stars”(balloons) put a small Styrofoam ball inside, those with a white “star” are to put a marble or bead inside, and those with a blue “star” are to put a tablespoon of powder or confetti inside.


2.  The student with the yellow balloon will go first, the student without a balloon will read aloud Step 1 directions from the index card and carrying out the directions.  The student with the red balloon goes next, in turn reading the directions for step 1 and following the directions.  Students with the white and blue balloons follow.  Then the procedure continues going on to Step 2, and so on... until all of the directions are followed and all of the stars have finished their life cycles.

Card 2 - Yellow Star 



Step Number


0.4 Solar Mass


1
Star



Blow up the star to about 3”



2
5 million years


Wait, burning slowly and happily 








until step 8



3
10 million years

Wait



4
500 million years

Wait



5
1 billion years


Wait



6
8 billion years


Wait



7
10 billion years

Wait



8
50 billion years

Blow up a little more



9
500 billion years

Let air out.  Star has just slowly 








shrunk and died. Color black.

Card 1 - Red Star

(Styrofoam ball included)



Step Number


1 Solar Mass


1       Star
    


 Blow up the star to about 3”



2      5 million years


Wait



3     10 million years


Wait



4      500 million years


Wait (Watch planets being formed)



5       1 billion years


Blow up a little bit




6       8 billion years


Blow up more.  Color star red.  Sun








now becomes red super giant.

7      10 billion years


Blow up a little more.  

Outer envelope 



dissolves (slowly let out air).  Use 

scissors to cut balloon into pieces, keep inside ball and remnants.  You have become a white dwarf surrounded by a planetary nebula.



8       50 billion years


Move planetary nebula farther away. 



9       500 billion years


Nebula is gone. White dwarf turns








black (color it black),  and slowly dies out.
Card 3 White Star
(Marble or bead inside)



Step Number


10  Solar Masses



1       Star



Blow up the star to about 3”



2      5 million years


Hold and wait, you are still burning 



3     10 million years


Blow up a “little” more.



4      500 million years


Slowly blow up some more.  Star is

 






getting yellow/red as it becomes

 






bigger and cooler.  Color it 

yellow/red.



5       1 billion years


Blow up the star as fast and as 

Much as you can.  Do not disturb insides. Wait.  Another student pops balloon.



6       8 billion years


You have exploded!  Hold “neutron 

star (marble or bead), throw 

Super-nova remnants into space. Remain a neutron star almost forever.



7      10 billion years


Remain a neutron star.



8       50 billion years


Remain a neutron star.



9       500 billion years


Remain a neutron star.
Card 4 Blue Star
 (Confetti)



Step Number


25  Solar Masses



1       Star



Blow up the star to about 3”



2      5 million years


Blow up star more.



3     10 million years


Blow up star as fast and as much 








as you can.  When you’ve blown it 








up as much as possible, wait.  








Teacher pops the balloon with a pin.



4      500 million years


Your star has exploded then shrunk 








and has become a black hole.  








Throw “super-nova remnants” out into








space. Remain a black hole forever.



5       1 billion years


Remain a black hole forever.



6       8 billion years


Remain a black hole forever.



7      10 billion years


Remain a black hole forever.



8       50 billion years


Remain a black hole forever.



9       500 billion years


Remain a black hole forever.
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Background:

The Life Cycle of a Star. Gimme Some Space. Monday, January 18, 2010.  Found May 7, 2010 http://www.blogiversity.org/blogs/gimmesomespace/archive/2010/01/18/life-cycle-of-a-star.aspx
Protostar

Nebula is a cloud of interstellar gas and dust. The gas is mostly hydrogen and the dust is mostly carbon and silicon. The dust and gas in the cloud are pulled together by gravity and it begins to spin. As the gas spins faster, it heats up and becomes a protostar. More matter is attracted to the protostar and it continues to grow in size, mass, and heat.

Main Sequence
When the temperature at the core of a protostar reaches 27,000,000°F, nuclear fusion starts. The nuclear fusion is taking the hydrogen atoms and smashing them together to form a helium atom. This releases a tremendous amount of energy. The majority of stars in the universe are main sequence stars (including our Sun) and spend the majority of their lives in this stage. They have achieved a hydrostatic equilibrium, where the forces of gravity trying to collapse the star are balanced by the energy released from the fusion reactions trying to blow the star apart.
Red Giant/Supergiant

Eventually, the hydrogen in the core will be used up. The core will contract but the outer layers, still mostly hydrogen, will expand, cool, and glow red. The expansion of the outer layers dramatically increases the size of the star. Thus they become a Red Giant or a Red Supergiant, depending on their initial starting mass. In the core of the red giant/supergiant, nuclear fusion will continue by converting the helium atoms into carbon. The amount of mass a star has determines which of the following life cycle paths it takes from here.

A Red Giant low mass star moves on to…………..

White Dwarf

After the helium in the core has all been converted into carbon, the core collapses again, and this time the outer layers are expelled into planetary nebula. The core remains as a white dwarf. No further nuclear reactions take place and eventually it will cool so that no light is seen. At that point it would be a black dwarf, but no star in the universe has reached that stage yet.
A Red Supergiant high mass star moves on to………

Neutron Star / Black Hole

The more massive stars will continue nuclear fusion converting the carbon into even heavier elements. Eventually it will stop. The force of the core collapsing in on itself will cause the electrical forces between the atoms to overcome the gravity and the star will explode into a supernova. If the star was 1.5 to 3 times the size of our Sun, any remaining mass will collapse into a small, dense neutron star. For stars larger than that, its remaining mass will collapse into a black hole.  Black holes come in three variations: stellar, mid-mass, and supermassive.
