Handout 2 (yellow)
Stars and Stellar Evolution

Stellar Evolution
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« What Is the Hertzsprung-Russell diagram?

= [he graph that illustrates the pattern revealed
when the surface temperatures of stars are
plotted against their luminosity.

Simplified Hertzsprung - Russell Diagram
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« What Is the main sequence?

« [he band that runs diagonally through the
Hertzsprung-Russell diagram and extends
from cool, dim, red stars at the lower right to
hot, bright, blue stars at the upper left.

Simplified Hertzsprung - Russell Diagram
Spectral ('::Iass
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« A Nebula commonly consists of about
/0 % hydrogen, 28 % helium, and
2 % heavier elements.
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« Gravitational force increases as the mass
of an object:

= C: Increases or as the distance between two
objects decreases.
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« What happens as more matter Is pulled
INto a protostar?
« Gravitational energy. is converted into heat

energy, and the temperature of the protostar
INCreases.
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« What 1s nuclear fusion?

= A process that occurs when high temperature
and pressure cause less-massive atomic
nuclel to combine to form more-massive
nuclel and, in the process, release energy.

Nuclear Fusiorjg (M2, e BR=

stars novae

Cosmic Small Man-
rays stars made

Lighter
Elements

Q Heavier

Elements







Nebula-gas
and dust

Protostars

. _ad

| : Neutron
Massive 4 supernov a star and/or
black hole

Ve









e

- m
/p)
¢p)

Td

7p)

un’



Nebula-gas
and dust

Protostars

. _ad

| : Neutron
Massive S| no\ a star and/or
black hole

Ve



15

« When does a star enter its third stage?

= WWhen almost all of the hydrogen atoms In its
core have fused into helium atoms.

Comparison in size of Sun as a main sequence star
and a red giant

Sun as a main sequence
star

Sun as a red giant,
R=100R.

Increased
radiation
pressure
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* In the evolution of a medium-sized star,
when will fusion In the star stop?

= After the helium atoms have fused into carbon
and oxygen. Red Giant Star
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« \What Is a white dwart?

= C: A hot, extremely dense core of matter
leftever from an old star.




= A SUPEernova Is a star that collapses,
eXplodes, ana BIows Itsell apart.
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« \What happens to the carbon atoms In a
collapsing Massive Star as temperatures rise
and fusion begins again?

= The carbon atoms In
the core of the
massive star fuse into & L Large [ |Super-
i i i Bang stars novae
heavier elements "‘ - Jsma [ v

stars N

such as oxygen,
magnesium, or silicon.
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« Fusion continues until the core I1s almost
entirely made of _iron .
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« Fusion of iron into heavier elements takes

=« Energy from the star, rather than giving off
energy.
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« What Is released as the core of the star
collapses?

» ENErgYy W
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« What IS a neutron star?

= A star that has collapsed under gravity to the
point that the electrons and protons have
smashed together to form neutrons.
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