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SUMMARY
Plasmas and electrical discharge in gases

● Kinetic theory of gases
● Atomic structure
● Ionization
● Deionization
● Electron emission
● Behavior of charged particles in a gas in electric fields of low E/p
● Behavior of charged particles in a gas in electric fields of high E/p
● Glow discharges
● Plasmas 



ELECTRON EMISSION
Photoelectric emission

E. Nasser, Fundamentals of Gaseous Ionization and Plasma Electronics, New York: Wiley, 1971.

● In 1887, the photoelectric effect was discovered by Heinrich 
Hertz while he was experimenting with electromagnetic 
waves.

● In 1905, Einstein formulated his explanation if this effect and 
showed that a threshold frequency exists below which no 
emission can take place.

● Energy conservation:

where W is the work done to separate
one electron by an incident photon
of energy h𝜈. Setting Wmin = e𝜙 as the
material work function we get:

https://pt.wikipedia.org/wiki/Albert_Einstein

https://pt.wikipedia.org/wiki/Heinrich_Hertz



ELECTRON EMISSION
Photoelectric emission

● If the acceleration potential is set up so that the photocurrent i just ceases to 
flow, this stopping voltage V0 equals the maximum kinetic energy an electron can 
possess at emission:

Threshold 
frequency

                      

E. Nasser, Fundamentals of Gaseous Ionization and Plasma Electronics, New York: Wiley, 1971.



ELECTRON EMISSION
Photoelectric emission

● The increase of the light frequency increases the number of emitted 
photoelectrons.

E. Nasser, Fundamentals of Gaseous Ionization and Plasma Electronics, New York: Wiley, 1971.



ELECTRON EMISSION
Thermionic emission

● The thermionic emission is described by Richardson equation:

https://spmphysics.blog.onlinetuition.com.my/electronic/thermionic-emission/

E. Nasser, Fundamentals of Gaseous Ionization and Plasma Electronics, New York: Wiley, 1971.



ELECTRON EMISSION
Field emission

● The current density produced by field emission is given by:
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ELECTRON EMISSION
Reading

● Chapter 5 - E. Nasser, Fundamentals of Gaseous Ionization and Plasma 
Electronics (pages 140-154).
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