ASTR 1040: Stars & Galaxies in Fiske Planetarium

Prof. Juri Toomre TAs: WW
Lecture 15 ues 7 Mar 2017
Zeus. colorado.edu/astr1040-toomre

Topics for Today & Thur

* Life tracks of massive stars: late stages allow
fusion like “layers of an onion”

* Massive stars end life with sy, va
explosion, when iron core ex s 1.4 M,,,,

* Pulsars - fast spinning neutron stars with
fierce magnetic fields, gradually slow down

* We take a tour of our galaxy, then turn to
Black Holes show

Things to do

* Review 17.3 ‘Life as High-Mass Star’

» Read Chap 18: “Biz. llar
and white dwarfs in detail, neutron stars
next lecture

* Homework #6 now graded (plus answers),
outside for pickup

* Review Set 2 for Mid-Term Exam 2 next
week on Thur (March 16)

Clicker review — red giants

» The main source of energy for a star as it
grows in size to become a red giant is

)

DJ
* A. gravitational contraction
* B. hydrogen fusion in a shell around core
* C. helium fusion in the core

* D. hydrogen fusion in the core
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5. Red
Supergiant

Double-shell

burning of
H and He

Phase could be
very short if He
(unstable)

- then lasts only
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shells
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Great pictures!
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white dwarf Stowwy coors Down

emerges = WHITE DWARF

NGC 7293: The Helix Nebula

Life after brief
“planetary nebula™
stage ....

Hot central core
emerges as

WHITE DWARF

Ring Nebula
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7. White
Dwarf

Inert C core,
He & H shells

Very dense,
size of Earth

max mass of
1.4 Mgyny
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begin !
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MASSIVE STARS 3§

Luminosity

(solar units)
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High-mass zigs and zags in H-R diagram

Elements of higher i
mass fusion burn :
successively,
releasing energy
to support the star
against gravity.

Reactions may
change too fast for
outer layers to
respond, so last
2ig/zags are small

Many “layers of onion” in massive star

nonburning hydrogen
hydrogen fusion

helium fusion

carbon fusion

silicon fusion

inert iron core

Core structure from successive burning stages:
lesser elements on outside, heavier on inside
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A few of many other fusion reactions also
feasible in high-mass stars
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* Mixture of elements in our near universe follows the

_ patiom of Lis-gaofure Riskon reections, s lo ko

FUSION FISSION

atomic mass (number of protons and neutrons)

lron does NOT release energy when it fuses
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