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Life Cycle of Stars: Atomic History

Consider a single atom of helium (He).

projects.wwtambassadors.org/star-life-cycle

Using information collected from the Life Cycle of Stars interactive, explore how this atom might have
evolved and migrated over the past 13.8 billion years since the big bang (which produced only H and He and 
a tiny amount of Li).

Provide an example where this atom might be today (e.g., your body, Mt. Rushmore, the Arctic Ocean, etc.).

Repeat step 2 with one of the elements from the second row. 

1.

2.

3.

Repeat step 2 with one of the elements from the third or
fourth row. 

4.

What to do:

http://projects.wwtambassadors.org/star-life-cycle


This	reac*on	occurs	in…

Sun-like main-sequence stars 

Massive main-sequence stars 

Red giants 

Red supergiants

Sun-like main-sequence stars 

Massive main-sequence stars 

Red giants 

Red supergiants

Life Cycle of Stars: Element Formation
projects.wwtambassadors.org/star-life-cycle

______________________________________________


______________________________________________


______________________________________________

What	is	happening	in	the	star	
that	makes	this	reac*on	possible?

______________________________________________


______________________________________________


______________________________________________

______________________________________________


______________________________________________


______________________________________________

Hbt!dpnqsfttjpo!sbjtft!uif!dpsf!ufnqfsbuvsf!

boe!efotjuz!voujm!izesphfo!bupnt!tubsu!gvtjoh!

up!ifmjvn/

6 

C 
Carbon

8 

O 
Oxygen

What	could	
it	form	from?

2 

He 
Helium

I!
)Izesphfo*

ELEMENT

Sun-like main-sequence stars 

Massive main-sequence stars 

Red giants 

Red supergiants
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10 

Ne 
Neon

11 

Na 
Sodium

12 

Mg 
Magnesium

Sun-like 
main-sequence stars 

Massive 
main-sequence stars 

Red giants 

Red supergiants

Reac*on	occurs	in…Forms	from?

15 

P 
Phosphorous

Reac*on	occurs	in…Forms	from?

14 

Si 
Silicon

16 

S 
Sulfur

26 

Fe 
Iron

28 

Ni 
Nickel

Sun-like 
main-sequence stars 

Massive 
main-sequence stars 

Red giants 

Red supergiants

Sun-like 
main-sequence stars 

Massive 
main-sequence stars 

Red giants 

Red supergiants

Sun-like 
main-sequence stars 

Massive 
main-sequence stars 

Red giants 

Red supergiants

Sun-like 
main-sequence stars 

Massive 
main-sequence stars 

Red giants 

Red supergiants

Sun-like 
main-sequence stars 

Massive 
main-sequence stars 

Red giants 

Red supergiants

Sun-like 
main-sequence stars 

Massive 
main-sequence stars 

Red giants 

Red supergiants

Sun-like 
main-sequence stars 

Massive 
main-sequence stars 

Red giants 

Red supergiants



	

Life Cycle of a 
Sun-Like Star 

(similar in mass to our Sun)

Life Cycle of a 
Massive Star 

(more than 8 to 10 times the mass of our Sun)

Life Cycle of Stars: Schematic

Star-Forming	
Nebula	

_______________________
ExamplePlanetary	Nebula	

+	White	Dwarf	

_______________________
Example

Red	Supergiant	

_______________________
Example

Red	Giant	

_______________________
Example

Main-Sequence	Star	

_______________________
Example

Protostar	

_______________________
Example

Massive	
Main-Sequence	Star	

_______________________
Example

projects.wwtambassadors.com/star-life-cycle

Supernova	Remnant	
+	Neutron	Star	

_______________________
Example

Psjpo!Ofcvmb
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Life Cycle of Stars: Stages and Transitions 
projects.wwtambassadors.org/star-life-cycle

Life Cycle of a 
Sun-Like Star 

(similar in mass to our Sun)

Star-Forming	
Nebula

Planetary	Nebula	
+	White	Dwarf

Red	Giant

Sun-Like	
Main-Sequence	Star

Protostar

A

B

C
D

E

	Role	of	gravity:		______________________________________________________	

	___________________________________________________________________	

	Role	of	fusion:		______________________________________________________	

	___________________________________________________________________	

	Balance	of	gravity	and	fusion:		__________________________________________	

	 __________________________________________________________________

Protostar

What	causes	transiCon		B		?

______________________________________________________________	

______________________________________________________________	

______________________________________________________________

	Role	of	gravity:		______________________________________________________	

	___________________________________________________________________	

	Role	of	fusion:		______________________________________________________	

	___________________________________________________________________	

	Balance	of	gravity	and	fusion:		____________________________________________	

	_____________________________________________________________________

Star-Forming	Nebula

What	causes	transiCon		A		?

______________________________________________________________	

______________________________________________________________	

______________________________________________________________

	Role	of	gravity:		______________________________________________________	

	___________________________________________________________________	

	Role	of	fusion:		______________________________________________________	

	___________________________________________________________________	

	Balance	of	gravity	and	fusion:		__________________________________________	

	 __________________________________________________________________

Sun-Like	Main-Sequence	Star
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Life Cycle of a 
Sun-Like Star 

(similar in mass to our Sun)

Star-Forming	
Nebula

Planetary	Nebula	
+	White	Dwarf

Red	Giant

Sun-Like	
Main-sequence	Star

Protostar

A

B

C
D

E

	Role	of	gravity:		______________________________________________________	

	___________________________________________________________________	

	Role	of	fusion:		______________________________________________________	

	___________________________________________________________________	

	Balance	of	gravity	and	fusion:		__________________________________________	

	___________________________________________________________________

Planetary	Nebula	+	White	Dwarf

What	causes	transiCon		E		?

______________________________________________________________	

______________________________________________________________	

______________________________________________________________

	Role	of	gravity:		______________________________________________________	

	___________________________________________________________________	

	Role	of	fusion:		______________________________________________________	

	___________________________________________________________________	

	Balance	of	gravity	and	fusion:		__________________________________________	

	___________________________________________________________________

Red	Giant

What	causes	transiCon		C		?

______________________________________________________________	

______________________________________________________________	

______________________________________________________________

What	causes	transiCon		D		?

______________________________________________________________	

______________________________________________________________	

______________________________________________________________
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