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          Goal of the lecture:  to understand how Bohr explained the
                                         spectrum

 of the hydrogen atom
 using 

                                         Rutherford's m
odel, Planck's quanta

                                         and Einstein's photons

          W
hat I expect you to learn:

                                                  -Thom
son's atom

ic m
odel

                                                  -Rutherford's m
odel 

                                                  -why Rutherford's m
odel is

                                                    incom
patible with classical physics

                                                   -how to derive hydrogen spectrum
                                                     from

 Bohr's quantisation of 
                                                     of angular m

om
entum

                                                    -why Carlsberg is a respectable 
                                                     brewing com

pany
             
         Corresponds to section 1.4 of textbook 



W
hat 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 

m
ention 4 atom

ic m
odels and spend m

ost of the tim
e on Bohr's m

odel. 

 D
em

ocritus first proposed the idea of the atom
 (m

eaning indivisible) in
the 5th century B.C.  In this m

odel, m
atter is com

posed of tiny indivisible 
particles in constant m

otion.  A
ristotle opposed the theory and it took > 

1500 years for the idea to regain popularity. 

 M
odern atom

ic theory began 200 years ago with the work of D
alton:

 all atom
s of an elem

ent are of the sam
e size and weight.  Faraday's

 electrolysis experim
ents supported D

alton's theory. 

 In 1897, J.J Thom
son discovered the electron and proceeded to 

 develop a theoretical m
odel of the atom



The Thom
son m

odel:

The one electron Thom
son atom

:
 by Gauss's Law, electron feels only the positive
 charge up to radius r
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Bohr's correspondance principle: quantum
 theory results m

ust tend 
asym

ptotically to those obatined from
 classical physics in the lim

it of 
large quantum

 num
bers.

EX
A

M
PLE: 





LIM
ITA

TIO
N

S O
F BO

H
R's M

O
D

EL:

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

-Q
uantisation of angular m

om
entum

 is introduced in ad hoc fashion

-M
odel cannot be extended to atom

s with m
ore than one electron

-N
o m

ethod to calculate rate of transitions

W
e will need quantum

 m
echanics to address the m

odel's shortcom
ings

M
ore on Bohr's m

odel in next lecture.  W
e'll also cover Franck H

ertz 
experiem

ent and D
e Broglie's hypothesis



Exam
ple: Calculate the energy levels of positronium

 by using Bohr's M
odel 

of the atom
 

           W
hat's positronium

? an electron and it's antim
atter partner the

            positron in a bound state




