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Light spectra

Electromagnetic spectrum

wavelength (metres)

10-18
10712
10-11
1 angstrom (&) 10-10
1 nanometre (nm) 10~°
10-2
1077
1 micrometre (u) 1076
10-5
10-4
10-8
1 centimetre (cm) 1072
107
1 metre (m) 1
107
102
1 kilometre (km) 10°
104
105

© 2015 Encyclopeedia Britannica,

Lauren Thomas (ljaytee)

!

gamma rays

longwave radio

Inc.

Observational Astronomy

frequency (hertz)

1022
1021
1020
1019
1018
1017
1016
1015
1014
1013
1012
1011
1010
10°

108

107
106 1 megacycle

10%
104
102 1 kilocycle
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How is electromagnetic radiation created

Figure: Bohr model of a hydrogen .atom
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How is electromagnetic radiation created

Es

E>

Figure: Absorption
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How is electromagnetic radiation created

Es

E>

Figure: Emission
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Photon energy

E; — E, = Energy of the photon = hf
where h = 6.626 - 10734J - Hz1
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Photon energy
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Let's do an example

B —hcR

n n2

4
_ mge

> 8eZhdc

R, =10973781.568160 m~! Rydberg constant
n, =9.11-10731 kg Electron mass
e=1.602-10" C Elementary charge
€p=18.854-10712 F-m~1  Permitivity of free space
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Lets's do an example (continued)

The Rydberg constant for hydrogen can be calculated using the reduced
mass of the electron.

m
RH:R P

o0
me +m,

Ry =0.999...R_,
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Lets's do an example (continued)
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E;— E,=3.027-10717

=6.5611-10""m

A =656 nm (3s.f.)
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Emission and absorption spectra

ABSORPTION AND EMISSION SPECTRA
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A real emission spectrum

QSO composite spectrum plot - Emitted wavelength against
Spectral Flux Density
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Redshift and the expanding universe
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