Log, (Abundance)

=% = =
o -~ N

|
w
T

N Ao a2 N W A O N ® ©
T 7 1T 7 " 771 Y7 "7 1T 717°7

L 4 N
'_’\ Abundance of Si 2
- .He z o 6 b
B is normalized to 10 i
B 0 N
[ C N
o M Ne o Fe |
- ':l .\ o @ S PY -
l \/ \' Arca i Ni ]
o ® / / ® // ® |
— Na e V' / Ti ®e /\ Zn —
pooln/ ole 1
B ® \ Co ¢ Ge N
-Lig B F :/ Cu\/. ® o Zr .
® ® 4
- £ Wl e s P
¢ As ./.\.\o/ i o’.\/ \. 4 o/ \o’.\ b W /. .).\Hog \ |
N Be Nb ® . AV Y o e o Th ]
In pro o \'/\/\./ o AU g T '
N
- Re -
1 1 L 1 I 1 1 1 L I 1 1 L 1 I L 1 1 1 I 1 L 1 1 I 1 1 1 L I 1 1 L 1 I 1 1 L 1 I 1 L 1 1 I 1 L 1 1 I L L 1 L I 1 1 1 1 I 1 1 L 1 I 1 L 1 1 I 1 1 L 1 I L 1 1 1 I 1 1 1 I8 I 1 1 1 L I 1 1 L 1
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

Z, Atomic number

Element abundances in the Solar system (data from Lodders 2003)
* O, C next most abundant after H and He

* Planet-forming elements: O, Fe, Si, Mg, Ni, plus H/He, maybe C?
* Big Bang made essentially only H, He

e All else created in fusion in interiors of stars



Abundance in sclar atmosphere
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What makes planets is
what makes stars, minus
the lightest stuff




Average binding energy per nucleon (MeV)

Number of nucleons in nucleus, A
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Absolute Visual Magnitude
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HR diagram of 20,853 stars with
distances and colors measured by
Hipparcos (borrowed from
Catherine Turon’s web site).
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Initial Mass Function

When stars are formed,
how many are formed of
a given mass?

Lower mass stars are
much more abundant
than high mass stars

Salpeter (1953)
Miller & Scalo (1979)
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The Stellar Types, with Sizes to Scale (and Colors)
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the main
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SPECTRAL TYPES AND TEMPERATURES
CN THE MAIN SEQUENCE

(mainly from Gray: The Observation
and analysis of Stellar Photospheres
2nd ed., Cambridge Univ. Press }
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Intensity (counts)
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(images taken from
wikipedia)
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All Stars Become More Luminous With Time

The following data are taken from a 1992 article in the Astrophysical Journal, in which the authors
performed detailed computer models of the history and future evolution of our Sun.

Label Time Mass Luminosity | Temp. Radius
P 0 Gyr 1Msin | 19.95Lein | 4400K | 7.71 Rain
A 0.048 1 0.7015 5586 0.897
B (now) | 4.55 1 1 5779 1

C 7.56 1 1.33 5843 1.13

D 9.37 1 1.67 5819 1.275
E 10.91 1 2.21 6517 1.575
F 11.64 0.9998 | 2.73 4902 2.3

G 12.15 0.9935 | 34 4540 6.38

H 12.233 | 0.7249 | 2349 3107 165.8

I 12.233 | 0.7249 | 57.7 4595 12.0

J 12.234 | 0.7241 | 41.0 4724 9.5

K 12.316 | 0.7133 | 424 4819 9.4

L 12.345 | 0.708 130 4375 20

M 12.365 | 0.538 2999 3160 180.3
N 12.365 | 0.541 5190 3660 177.0
) 12.365 | 0.541 90 74080 0.058
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(Note: Gyr = 1 billion years)



particles from the
surface of the Sun
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