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Bohr’s Model and 

Schrödinger Theory

Statements 13.1.8-13.1.13

Due on Tuesday of next week

Bohr model of an atom

ÁBased on Rutherford’s planetary model

ÁMain problem:  as electrons orbit the nucleus, 

the centripetal acceleration experienced while 

orbiting would cause the electron to 

continually lose energy by radiation…and 

spiral into the nucleus.

ÁBohr theorized that there are discrete 

“energy levels” that electrons can be, as 

observed with emission/absorption spectra

Bohr Model

ÁElectrons exist at specific locations (radii)

ÁThe total energy of the electron can be 

stated as:

ÁWhere the energy (E) is measured in 

electron-volts (eV), and n is a specific 

integer indicating the energy level
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Electron Energy levels

ÁAs n increases, the energy levels become 
closer together.  

ÁAs n approaches infinity, the total energy 
of the electron approaches zero.

ÁAs E approaches zero, the force keeping 
the electrons bound to the nucleus 
decreases

ÁWhen E = 0, the electron breaks free, and 
the atom becomes ionized.

Energy levels—atomic spectra
ÁRecall our discussion last year regarding 

how atomic spectra lines are created 

(conceptually)

ÁMathematically, the wavelength of light 

emitted when an electron drops to a lower 

energy level is related to the energy 

difference between the 2 energy levels 

(states).
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Emitted light…
ÁDepending on the energy drop, the 

wavelength of light emitted will range from 
Ultraviolet radiation, to visible light, to 
Infrared radiation

ÁThe electron can gain energy to get to the 
excited stated in the first place in one of 
the following ways:

ÁSignificantly increasing the temperature

ÁBombarding it with additional electrons (high 
velocity collisions…)

ÁCausing photons to fall on the atoms
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Limitations to the Bohr Model

ÁDescribes (quite well, in fact!) the behavior of 

the electron in a Hydrogen atom…however:

ÁDoes not treat any atom with more than one electron

ÁOnly treats circular orbits

ÁCannot predict INTENSITIES of the spectral light

ÁInconsistent with Heisenberg’s uncertainty principle 

(see next slide…)

ÁDoes not predict the division of energy levels  (i.e. 

any energy level higher than the s orbital has 

“divisions”)

Schrödinger Theory

Á Assumptions:

1. Electrons in the atom can be described by 
wave functions

2. Wave functions fit boundary conditions in 3 
dimensions, causing allowed “modes” to be 
found in both radial and angular directions  
that have distinct (discrete) energy states

3. Electron has an undefined position, but 
there is a probability that the electron exists 
in a position based on the square of the 
wave function’s amplitude

Electron wavefunctions:

ÁThe first “quantum theory”—proposed by Erwin 

Schrödinger

ÁWavefunctions (ψ):  a function of position and time

ÁProbability of finding an electron in a particular 

position at a particular time is related to the square of 

the absolute value of the wavefunction at that time. 

ÁElectrons are no longer considered to be in a specific 

place in time, but are probably found in a large, 

spread-out volume.  There are spots where the 

electron is more likely to be found than other spots.
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ÁIn other words, the probability function 
previously described gives indications of 
where electrons exist—and these 
locations can be described in 3 
dimensions—NOT in distinct orbits like 
Bohr had suggested.

ÁThe electrons exist in electron clouds

ÁA whole bunch of complicated (yet pretty 
coolé) math gives us the mathematical 
equations on p. 383-384 in your book


