ASTR/PHYS 25000

- > - : > - ‘.f ‘f .'
: : - - - - :
3 :
',u ar i‘ ‘o g

Foundatlon "Astronomy e

Week O: Stellar Evolution / ISM

HW7 due now (OK to turn in Friday - just send me an email)
HWS8 available now (only 4 HWSs left!)

Read Ch. 18 for next week
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Asymptotic
giant branch
(AGB)

The star exhausts the helium
at its center, leaves the horizontal

B branch, and ascends the
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B | his star leaves behind
only the degenerate

carbon core, a tiny White dwarf
cooling white dwarf.
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Future Evolution 7o
of the Sun
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| Size changes along with temperature
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Star ClusferS' stars of many masses
' born at; the same 1 time . -
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Globular Cluster Color-Magnitude Diagram
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High Mass Stars = High Core Temps = CNO

Llamas live hard and fast.
CNO cycling is my bag,
baby
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MASSIVE
MAIN-SEQUENCE
STAR
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Visual luminosity relative to Sun
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Hydrogen :
Iron 1S the last element that

p Deuterium

o can be formed via fusion
] stably In a star
§ Fusion
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A Cepheid’s luminosity can be inferred
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Type |l Supernovae

G X U V R G X U V
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Betelgeuse: Future Supernova

... were a supernova to go off within about 30 light-
years of us, that would lead to major effects on the
Earth, possibly mass extinctions. X-rays and more
energetic gamma-rays from the supernova could
destroy the ozone layer that protects us from solar
ultraviolet rays. It also could ionize nitrogen and
oxygen in the atmosphere, leading to the formation
of large amounts of smog-like nitrous oxide In the

atmosphere.
- Mark Reid, Harvard-Smithsonian CfA

430 light-years away (safe distance, unless it
explodes as a gamma ray burst pointed at us)

May appear as bright as the full moon, visible during

the day!
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http://adsabs.harvard.edu/abs/1993hep.ph....3206E
http://www.nature.com/nature/journal/v263/n5576/abs/263398a0.html
http://www.nature.com/nature/journal/v263/n5576/abs/263398a0.html

Interstellar Medium (ISM)

Hot Dust (far IR) Neutral H (21cm; radio)
All the diffuse stuff in b/t

stars and other compact
objects in the MW

Balmer line n=3->2 (656.3 nm) CO (2.6 mm; microwave)

Stars (visible)

" Gas (ionized, neutral, molecules), ¥ *
Dust (large molecules, singly or in
clumps), & relativistic components

(magnetic fields, cosmic rays)
ASTR/PHYS 2500: Foundations Astronomy Fall 2020: Week 09 17




Dust blocks starlight: Extinction
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Extinction messes up magnitudes AND colors

F)\ — F()y)\e_T — F()’)\G_nar

Mobs = C — 2.5log(F)
= (' — 2.5log(Fp) — 2.5log(e™ ")
= mg + 2.57loge
— mgo + 1.0867
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Correcting Magnitudes

Mobs(A) = mo(A) + A(N)

Correcting Colors

(B — V)obs — (B — V)() -+ (AB + Ay

A
R = v

E(B—-YV)
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Detection of gas Is generally more direct

Absorption & Emission Lines
(Kirchoff’s laws)

Stellar line

Intensity

b Wavelength

Neutral H “spin-flip”: 21cm emission line

Electron

g

roton

Parallel spins

Emitted
photon
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Antiparallel spins
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ISM also contains very hot gas heated by SNe

Face-on disk view Edge-on disk view
i LC= Local Cavity
CC=Cygnus Cavities
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All these gas “phases” are In pressure equilibrium

Cold Molecular Clouds:
IT'~10K, n~109m=
Cold Neutral Medium:
T~100K, n~108m:-s
Warm Neutral Medium:
T~7000K, n~10°m-=s
Warm lonized Medium:
T~10,000K, n~105m-3
Hot lonized Medium:
T ~1,000,000 K, n~104m-

P ~ nkT ~ const.
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