
4.       Structure of the Atom, 2

lecture 17, October 9, 2017



We all have one, right?



housekeeping

exam 2: Friday, October 27 

This week: 

lecture MTW…we’ll see about Friday 

HW4 due Friday 

Honors option 

Go to: https://qstbb.pa.msu.edu/storage/PHY215/honors/ 

read the MinervaInstructions1_2017_215 document



finish

Rutherford Scattering 

soliloquy on “cross sections” 
The “Bohr Atom”







finish

Rutherford Scattering 

soliloquy on “cross sections” 
The “Bohr Atom”







































1913

Niels Bohr 

1885 – 1962 

a talker.

The opposite of a profound truth 
may very well be another 
profound truth.“



Rutherford not disposed kindly

towards theoretical physicists 
but he saw something in young Bohr

and in 1912 hired him to Manchester


away from a grumpy JJ Thompson

“He’s different! He’s a football 
player!”



In 1913 Bohr simply asserted

That at atomic distances... 
there are electron orbits that simply 
don’t radiate - “stationary states”

fixed “quantized” orbital radii and 
orbital velocities



The Bohr 
Model

for any atom 
with one 
electron on the 
outside shell

The	Hydrogen	Atom	(the	proton	not	yet	discovered!)
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With	each	radius	and	velocity...comes	a	dis<nct	energy.
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Hydrogen 
spectrum

already known 

but apparently not 
by Bohr!

in	1885	Johann	Balmer	played	and	found	a	paEern:
light	emiEed	by	Hydrogen	was	at	par<cular	wavelengths...
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When 
Bohr 
learned of 
the old 
Balmer 
idea

aha! moment 

energy 
differences could 
matter
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the magic:

the idea of an 
atomic 
transition
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The	idea:	transi<on	of	electrons	results	in	the	released	
energy	of	a	photon...of	a	par<cular	energy



imagine 
his 
surprise

1913: his way.

e

hf

n	=	1
n	=	2

= hf

–3.4	eV–13.6	eV

E2 – E1  = 10.1 eV λ	=	122	nm

p

E2 � E1 = (13.6 eV)
✓

1
12
� 1

22

◆



hydrogen, 
fine

how about 
more complex 
elements? 

Higher atomic 
number, Z?
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lots	of	electrons,	but	as	long	as	there’s	one	lone	one..the	Bohr	
Formula	s<ll	works.

Go	looking	for	new	elements....

=	#	of	electrons	also! Ef � Ei = �1

2

4⇡2k2Z2e4

h2

 
1

n2
i

� 1

n2
f

!
= �hf

i
f



yup, 1922

actually 
with 
Einstein’s 
delayed 
prize


