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Which one?
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When might this occur?
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Why is it unstable?

How?

What causes an electron to randomly fall to a lower level?

Energy levels and photon e

The energy of an electron which is fined in an ato

What would cause the electron to "fall" multiple levels? randomly?
What is deexcitation?

This footnote is a bit confusing - zero energy and negative energy?

ay(for exam-
ple by being hi ] Ats electron may

now unstable, and is in yhat is called anexcited state, and the
electron could randemly fall-back dotwn to the lowest level at
any time. This deexcitation will leave the atom in its ground
state again, and the energy that the electron has lost is emit-
ted as light in the process (in fact as a single photon of exact
the right frequency to have this energy).

Let us imagine that an electron in a hydrogen atom has
somehow been excited into the n = 4 energy level/” After a
short time, it will return to the n = 1 energy level; but it has

four possible routes to this ground state:
n=4 — n=3 — n=2

n=4 — n=3 ,

n=4

This actually involves x different transitions: n = 4 —
34 — 24 - 13 — 203 - 1,2 — 1, each of which will
involve the emission of a photon whose frequency depends on

!The energy level§ are defined with reference to an electron which is
free from the inflyénce of the nucleus (i.e. it has been ionized), which is
taken as having’zero energy. This is why all of the energy levels have
negative energy.
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. COMMENTS ON PAGE 2
N=00 m——— zc10 «—— free electron (10nlzed)

n=4 —0.85
n=3 —-1.51 an excited state

What is the line spectrum? Could we have a picture here?
n=2 -3.40

What does this mean?

As an example, what would Hydrogen’s colour be?

Energy in eV What is a discharge tube? I have never seen one before?

photons of mafy different”specific fféquencies are emitted.
The line spéctrum of is/khus composed of light of
the frequencies of allfhe transiftons above (and many more
besides). This is why discharge tubes are seen to glow with a
colour distinctive colour depending on the gas inside, and the
lines in the spectrum—corresponding to the transitions be-
tween atomic energy levels—are characteristic of the element.
This is how we can know the composition of far-off stars and
planets?.

@ ® @ @ Except where otherwise noted, this work is licensed under
http://creativecommons.org/licenses/by-nc-sa/3.0/
2Though in these cases it is usually by absorption spectra, i.e. dark

lines in a continuous spectrum which correspond to the positions of the
spectral lines of the excited elements.
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