Life Cycle of Stars: Atomic History
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What to do:
1. Consider a single atom of helium (He).

2. 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).
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Life Cycle of Stars: Element Formation
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This reaction occurs in...

@& Sun-like main-sequence stars
@ Massive main-sequence stars
@ Red giants

@ Red supergiants

O Sun-like main-sequence stars
O Massive main-sequence stars
O Red giants

O Red supergiants

O Sun-like main-sequence stars
O Massive main-sequence stars
O Red giants

O Red supergiants

that makes this reaction possible?

Gas compression raises the core femperature

What is happening in the star

and deusity until hydrogen atoms start fusing

to helium.
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Life Cycle of Stars: Schematic
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Massive
Main-Sequence Star (\ Main-Sequence Star
Example Example
Protostar
/ Example \

Red Giant Life Cycle of a Life Cycle of a Red Supergiant
Sun-Like Star Massive Star
(similar in mass to our Sun) (more than 8 to 10 times the mass of our Sun)
Example Example

Star-Forming
Nebula
Orton Nebula
Planetary Nebula Example Supernova Remnant
+ White Dwarf + Neutron Star
Example Example
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Life Cycle of Stars: Stages and Transitions
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@ @ Protostar Gravity compresses protostar. When temperature and
{ Red Giant &

Role of gravity: _ dewnsity of core is high enough, deuterium fusion can start.

Blanctary Nebul SunLik (Gravity also draws more gas and dust outo outside of protostar. A disk may
anetary Nepula un-Like
+ White Dwarf Main-Sequence Star form around Pro{'osf'ar. to fOYh.A planets.) . ‘

Life Cycle of a Role of fusion:  Deuterium fusion heats up wmside of protostar and wncreases

outward pressure,

@& | Sun-Like Star f
(similar in mass to our Sun)

Star-Forming

Balance of gravity and fusion: _Radiation pressure created by deuterium fusion

Nebula Protostar tn the core can counteract the tnward force of the gravity, and the
- protostar can remain stable for some time,
Star-Forming Nebula What causes transition ?
Role of gravity: Draws together gas and dust [eft behind by previous generations Eventually, gravity compresses the core until the temperature and
of stars tnto a large cloud. Denser parts of cloud contract due to gravity. density are high enough to fuse H to He,

Role of fusion:  Nowe during this stage.

Balance of gravity and fusion: NO flAS!‘OVl YQGC{'I.OMS .YILOP gravify fTOW\ COW\PT-QSSI.VIQ Sun-lee Maln-sequence Star

the gas and dust (which increases temperature, pressure, and density in the Role of gravity:

core).

What causes transition @ ? Role of fusion:

. /7 . .
Gravity s compression eventually increases the temperature and

density enough to trigger deuterium fusion tn the core of the gas

Balance of gravity and fusion:

and dust clump, forming a new protostar.
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Planetary Nebula Sun-Like
+ White Dwarf Main-sequence Star
Life Cycle of a

®& ‘Sun-Like Star T
(similar in mass to our Sun)

Star-Forming

Protostar
Nebula

&

What causes transition @?

Red Giant

Role of gravity: Compraesses star until H->He fusion iguites tn shell

What causes transition @ ?

Planetary Nebula + White Dwarf

Role of gravity: Comprasses core until it becomes a white dwarf. (Stellar

winds blow the outer layers of the star away to Form the nebula.)

Role of fusion:

Balance of gravity and fusion: Fusion plays vo role here. Another process

(quantum physics) stops complete collapse of star under gravity.

around core and He->C fusion iguites tn core,

Role of fusion: H->He Fusion tn shell triggers expausion and cooling of

star to become a red giant. Energy from fusion tn core and shell makes

star shine,

Balance of gravity and fusion: S{'QY' Xfa_lj.f l.ld bafam:t WL'H.(Q )CMSI.OM l.M core al'ld

shell ts ongong.

What causes transition @ ?




