ASTR 1120: Stars & Galaxies

star forming
region

Prof. Juri Toomre TA: Ben Brown
Lecture 18  Mon 21 Feb 05

zeus.colorado.edu/astr1120-toomre

30 Doradus:

Topics Today

» See how C-N-O fusion cycle makes the
vast energy released by massive stars

« Clusters of stars can be used to test our
ideas about lifetimes on MS

« Then begin to look at what happens to star
like the Sun after exhausting H in core --
post MS

¢ Observatory Night #4 tomorrow, Tues, by

sighup

Planetarium #2 this Friday — class meets in

Fiske: Ben Brown, “Birth of Stars”

Main sequence (MS) stars
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Can provide vast luminosity for massive stars on MS




TIME To BURN UP HYPROGEN IN CORE
<o OR “LIFE ON MAIN SEQUENCE "
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Clicker: Main Sequence

 Jen and Ben are two main sequence
stars: Jenis an M star and Benis a B
star. Which is more massive ? Which is

redder in color ?
D.
« A. Jenis more massive and redder
e B. Benis more massive and redder
e C. Jenis more massive; Ben is redder
« D. Ben is more massive; Jen is redder

Who is who ?

« Jenis an M star -- far to
the right (red) on the HR
diagram

« Benis a B star, bluer and
(for main sequence stars)
more massive

i D Ben is more
massive, Jen is redder
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Differing convection and radiation zones on MS
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High mass: Solar mass: Low mass:
convective core, radiative interior, very deep
deep radiative convective convective
envelope envelope envelope

Deeper convection may yield fiercer magnetic dynamos

TS THERE LIFE HFTER THE MAN SEQuence

Life AFTER
main sequence

YES .... READ ABour IT W H-R DibsRAM !

STELLAR EVOLUTION SPEY TO Fotow
WiTH Some DERIL. . . . .

Stars evolve 2ep
off MS, not SUPERGIANT
along it ! W;‘} _____ RE> Grawr
LuminosiTY
SvBcianT

Now let us
test such ideas
with star clusters
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STAR CLUSTERS - two varieties

both are groups of star that have evolved together --
great for testing ideas about evolution of stars

Open cluster
young, thousands of stars

Globular cluster
old, millions of stars

¢ generally much
older -- up to 13
BILLION years

¢ made up of :
millions of stars, &
very densely
packed

Open star cluster: Pleiades

* “Open cluster” only §&
about 100 MY old —
involves several
thousand stars

e Unlike Sun’s age of
4.6 BY

Bright B-type stars, O stars now missing

SUBARLL

Clusters can test lifetimes on main sequence

Great advantages:

All stars at about
same distance
(apparent brightness
tracks luminosity)

All formed at about
same time

Range of different
mass stars !
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Stars “peel off”
MS as core H
exhausted - red giants




EVOLUTION TRACK _OF 1 M, STAR
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« Continue reading 17.3 Life as Low-Mass
Star, looking at shell burning red giant

phase

Next Events




