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Introduction

• Initially used to prove quantization of energy inside atoms

• Noble Prize in 1925



Experimental Setup



Effect of Magnetic Field



How did we apply mag. Field?
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Probabilities using Franck-
Hertz



Our Mathematical Model

• Kavg is the average kinetic energy of electrons reaching the collector
• Eo is the 1st excitation energy of mercury
• n is the maximum number of inelastic collisions possible under a given 

anode potential V
• Pi is the probability that electron will undergo an inelastic collision 

with an atom after it has become capable of excitation for the ith time



Its important to understand these 
Probablilities P1, P2, P3 ….
• Once electron is capable of excitation then P1 is the probability that 

electron will undergo an inelastic collision before leaving the tube.

• Once electron is capable of 2nd excitation then P2 is the probability 
that electron will undergo 2nd inelastic collision before leaving the 
tube.

• And so on …



Modeling Probabilities

• Variation of P1 with anode potential V

• For n=1: Kavg = (Ko+eV) – P1Eo

• By simple mathematics we found that:
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• i is the collector current
• V is the anode potential



At Ko = 0



At Ko = 1eV



At Ko = 2eV



At Ko = 2.75eV


