
  

Elements of Modern Physics
● Unit 2



  

Gamma Ray microscope Expt

Measurement Process: Position and Momentum

We get the uncertainty relation as a consequence..



  

Wave particle duality

● Wave nature or particle nature depends on our own experiments/way of looking 
at it.

● Both properties are present in Photon. Its just they reveal what we want.



  

Heisenberg Uncertainty principle

● Uncertainty principle is involved between two canonical conjugate variables A & B, for example, 
position-momentum; energy-time, etc. 

● The quantities have dimension such that the unit of their product is Joule-Sec or Action.



  

Heisenberg Uncertainty principle
● Derivation from Wave Packets: Impossibility of a particle following a trajectory

Important notes: Please follow  the book: Modern Physics by Gatrue and Savin, solve 
Examples and Exercises from that book.



  

Heisenberg Uncertainty principle

● Estimating minimum 
energy of a confined 
particle using uncertainty 
principle

● Consider a particle is 
confined inside a box of 
length L



  

Heisenberg Uncertainty principle

● Estimating minimum 
energy of a confined 
particle using uncertainty 
principle

● Inside a box V=0



  

Energy-time uncertainty
● Application to virtual particles and range of an interaction.

A very nice example problem:



  

Energy-time uncertainty
● Application to virtual particles and range of an interaction.

● The question is what is time scale that a pion is produced in the nucleus 

Consider rest mass of pion is 140 MeV

In

Prove this
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