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From Semiconductor Physics and Devices: Basic Principles (4th Edition), Donald A. 
Neamen, McGraw Hill,  2012, ISBN 978-0-07-352958-5. 

 

Handwaving arguments: 

• For lefthand graph of ψ(x) above, a particle is less likely to be in a region 
of higher potential than lower potential as it takes work/energy to move 
from lower potential to higher potential. 

• For righthand graph of ψ(x) above, a particle cannot be in a region of 
infinite potential as it would take infinite work/energy to reach such a 
region. 
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From Semiconductor Physics and Devices: Basic Principles (4th Edition), Donald A. 
Neamen, McGraw Hill,  2012, ISBN 978-0-07-352958-5. 

    

 

• Unlike classical mechanics, there is a non-zero probability or finite 
probability that the particle will be in Regions II and III. 

• The particle getting through the potential barrier is called tunneling. 
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From Semiconductor Physics and Devices: Basic Principles (4th Edition), Donald A. 
Neamen, McGraw Hill,  2012, ISBN 978-0-07-352958-5. 

 

• Per (2.72)  |m| = ,  - 1, …, 0.  Therefore, m = 0 when  = 0. 

• When  = m = 0, the solutions for the probability density functions |Ψ|2 are 

spherically symmetric, i.e., |Ψ(r)|2. 

• For |Ψ100(r)|2 (AKA:  1s shell/state), note that the electron is most likely to 
be found near r/a0 = 1 or r = a0 = 0.529 Å. 

• For |Ψ200(r)|2 (AKA:  2s shell/state), note that the electron is most likely to 
be found farther from the proton/nucleus at 5 < r/a0 < 6. 
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Subshells/orbitals  quantum # Max # electrons per level 

s (sharp) 0 2 
p (principal) 1 6 
d (diffuse) 2 10 

f (fundamental) 3 14 
 

From https://www.mathsisfun.com/physics/atom-orbitals.html  

 

• As a caution, these are plots of where the probability density function |Ψ|2 
peaks; the orbitals are actually more diffuse than can be shown by the 
pictures. 

  

https://www.mathsisfun.com/physics/atom-orbitals.html
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From https://byjus.com/chemistry/shapes-of-orbitals/  

 
s  orbitals 

 
p  orbitals 

 
d  orbitals 

 

https://byjus.com/chemistry/shapes-of-orbitals/
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