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Atoms

Hydrogen ('H)

Helium (*He)

Carbon ('2C)

atomic number = 1
atomic mass
number = 1

atomic number = 2
(1 electron)

atomic number = 6
atomic mass

atomic mass
number = 4 number = 12
(2 electrons) (6 electrons)
Isotopes of Carbon
carbon-12

carbon-13 carbon-14
12C 13¢
(6 protons
+ 6 neutrons)

14C
(6 protons (6 protons
+ 7 neutrons) + 8 neutrons)




Periodic table of elements
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Cosmic Abundance

Zn

Relative abundance log scale

Sn Pb

e 1 1\
1= \ ‘N\I\N\[\, J W Bi
2 Au oy
o U

S S [ Sy | [ S S S [y [
0 5 10 1520 25 3035 40 45 50 55 60 65 70 7580 85 90

Wi
/\'\/\

Atomic number
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Atomic species

helium

sodium

neon



Emission types
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Composite Spectrum




Stars

Intensity
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Chemical Fingerprinting

Mystery gas composition


http://www.astro.virginia.edu/~gcp8y/bennett/Chapter_05/C_Multimedia/B_Applets_and_Animations/05_MysteryGasComposition.htm

Doppler Shift

Laboratory spectrum
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