
PH107 FormulasH1  
Joyfully crafted by Jujhaar Singh :)H6  

LM-2: Black Body RadiationH2  

Rayleigh-Jean's LawH3  

Planck's LawH3  

LM-3: Compton EffectH2  

LM-4: Heat Capacity and Quantum TheoryH2  

Heat Capacity of GasesH3  

Where  is the number of degrees of freedom of the molecules of the gas

Energy available per molecule at room temperature is given by 

Dulong-Petit's Law: Classical Theory fot r heat capacity of solidsH3  



Einstein's Quantum Mechanical Theory for heat capacity of SolidsH3  

We define  as the Einstein temperature of the solid and thus get

In all the equations stated above, , which is known as the Einstein 

frequency of the solid.

Debye ModelH3  

A few new assumptions made by Debye

At low temperatures

LM-5: Wave Particle duality and de Broglie's hypothesisH2  

de Broglie HypothesisH3  



Bragg's LawH3  

Where  is the angle of the incident rays with the surface of the lattice.

Davisson-Germer ExperimentH3  

We generally look at only first order phenomena, ie , and find that for the 

angle b/w the electron gun and detector being  and applying Bragg's Law, we 

get

LM-6: Wave Packets, Group Velocity and Phase VelocityH2  

Group and Phase VelocityH3  

For photons, we also define

Dispersive and non-dispersive mediumsH3  

Whenever  we say that the medium is dispersive:

if 

if 

When we have the condition  we say that medium is non dispersive.



LM-7: Fourier Transform and Heisenberg's Uncertainty
Principle

H2  

Heisenberg's Uncertainty PrincipleH3  

   

  

1. In terms of momentum and position

   

  

2. In terms of energy and time

LM-8: The Schrödinger Equation and its propertiesH2  

Schrödinger EquationH3  

   

  

Time Dependent Schrödinger Equation(TDSE)

   

  

Time Independent Schrödinger Equation(TISE)

Normalisation of a wave function



Obesrvable Symbol Operator

Position

Momentum

Potential Energy

Kinetic Energy

Total Energy

Observables and OperatorsH3  

For a normalised wave function:

Eigen functions and valuesH3  

 is an Eigen function of the operator 

e is the Eigen value

Some more topicsH2  

Relativistic effectsH3  

When to consider it:

v is close to c

Energy/Kinetic Energy of electron is comparable to or larger than rest 

energy of electron( )

What are the effects of considering relativity:

, this includes the rest mass energy

, where 

Now you may not use  and should use only the above 

definition



Boltzmann distributionH3  

It states that the probability of an atom to be in a state , ie , is proportional to 

the given expression, where  is the energy of the state :
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