LECTURE 5: BOHR MODEL OF THE HYDROGEN ATOM

Goal of the lecture: to understand how Bohr explained the
spectrum of the hydrogen atom using
Rutherford's model, Planck's quanta
and Einstein's photons

What I expect you to learn:

-Thomson's atomic model

-Rutherford's model

-why Rutherford's model is
incompatible with classical physics

-how to derive hydrogen spectrum
from Bohr's quantisation of
of angular momentum
-why Carlsberg is a respectable
brewing company

Corresponds to section 1.4 of textbook
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What did people know about the atom and when did they know it??

I will not go through the history of the concept of the atom. I will just
mention 4 atomic models and spend most of the time on Bohr's model.

Democritus first proposed the idea of the atom (meaning indivisible) in
the 5th century B.C. In this model, matter is composed of tiny indivisible
particles in constant motion. Aristotle opposed the theory and it took >
1500 years for the idea to regain popularity.

Modern atomic theory began 200 years ago with the work of Dalton:
all atoms of an element are of the same size and weight. Faraday's
electrolysis experiments supported Dalton's theory.

In 1897, J.J Thomson discovered the electron and proceeded to
develop a theoretical model of the atom
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BOHR'S MODEL (cont.)
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THE BOHR ATOM (cont.)

Bohr's correspondance principle: quantum theory results must tend
asymptotically to those obatined from classical physics in the limit of
large quantum numbers.
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LIMITATIONS OF BOHR's MODEL:

-It does not explain why electrons do not radiate in their stationary
orbits

-Quantisation of angular momentum is intfroduced in ad hoc fashion
-Model cannot be extended to atoms with more than one electron

-No method to calculate rate of transitions

We will need quantum mechanics to address the model's shortcomings

More on Bohr's model in next lecture. We'll also cover Franck Hertz
experiement and De Broglie's hypothesis
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Example: Calculate the energy levels of positronium by using Bohr's Model

of the atom
What's positronium? an electron and it's antimatter partner the

positronin-abound state
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