Astro 220:
Galaxies and cosmology
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Blackbody curve at 5800 K

Sun’s intensity curve
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Incoming photon,
A =656.3 nm

(a) Atom absorbs a 656.3-nm
photon; absorbed energy causes
electron to jump from the n = 2 orbit
up to the n = 3 orbit

Emitted photon,
A =656.3 nm

(b) Electron falls from then =3
orbit to the n = 2 orbit; energy lost
by atom goes into emitting a
656.3-nm photon
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Lyrran Series
(absorption)

Balrer Series
[absorption)

Paschen series
[absorption)
Balmer Series
[2rission)
Ha
Brackett series
(absorption)
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Electron probability distributions in Hydrogen atom
left: n=1,1=0,m=0; right: n=5,I1=4,m=1
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Spectrum of Vega, showing Balmer lines of Hydrogen
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Fundamental
Forces
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Strength
Force which

holds nucleus 1

g™

Strong

Range (m)

-15
10
(diameler ol a
meadium sized nucleus)

Particle

i, others
mass > 0.1 GeV

Strength Range (m) Particle
Electro- 4‘@ @-’ 1 o photon
3 137 Inflnlte mSS =0
magnetic O<@® il
Strength Range (m) Particle
5 17 Intermediate
10 10
(0.1% of the diamelar vecitor b.o il
ol a proton) LS -ZO-
neutring interaction mass > 80 GeV
Incuces beta decay spin =1
Strength Range (m) Particle
1\ 1 ? g graviton ?
GICZHI} @"’@ 6 x 10 = Infinite mass = 0
spin =2
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Doppler Shift due to
Stellar Wobble
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Lines displaced
because object
IS moving

Away from us:
redshift (larger wavelength)

Toward us:
blueshift (emaller wavelenath
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