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1.3: Units of Measurement used in Atomic Physics

The energies of electrons are commonly measured and expressed in terms of a unit called an electron volt. An electron volt (ev) is defined as the energy acquired by an electron when it is accelerated
through a potential difference of one volt.

Imagine an evacuated tube which contains two parallel separate metal plates connected externally to a battery supplying a voltage V. The cathode in this apparatus, the negatively-charged plate, is
assumed to be a photoelectric emitter. Photons from an external light source with a frequency n, upon striking the cathode will supply the electrons with enough energy to just free them from the
surface of the cathode. Once free, the electrons will be attracted by and accelerated towards the positively-charged anode. The electrons, which initially have zero velocity at the cathode surface, will
be accelerated to some velocity u when they reach the anode. Thus the electron acquires a kinetic energy equal to % mu? in falling through a potential of V volts. If the charge on the electron is
denoted by e this same energy change in ev is given by the charge multiplied by the voltage V:

5) —mo® =eV
For a given velocity u in cm/sec, equation (5) also (1.3.1) provides a relationship between the energy unit in the cgs (centimetre, gram, second) system, the erg, and the electron volt. This relationship
is:
lev=1.602x 102 erg

The regular cgs system of units is inconvenient to use on the atomic level as the sizes of the standard units in this system are too large. Instead, a system of units called atomic units, based on atomic
values for energy, length, etc., is employed.

Atomic units are defined in terms of Planck's constant and the mass and charge of the electron:

Planck's constant = h = 6.625 x 102" erg — sec
mass of electron = m = 9.108 x 107289

charge of electron = e = 4.8029 x 107 esu

Length.
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Force. Force has the dimensions of charge squared divided by distance squared or
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Lau= < = 8.2377x 10~ dynes
a

Energy. Energy is force acting through a distance or
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lau= < =4.3502x 101 erg = 2.7210 x 10' ev
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This page titled 1.3: Units of Measurement used in Atomic Physics is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or curated by Richard F. W. Bader via source content that was edited to the
style and standards of the LibreTexts platform.

https://chem.libretexts.org/@go/page/64659


https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/@go/page/64659?pdf
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/An_Introduction_to_the_Electronic_Structure_of_Atoms_and_Molecules_(Bader)/01%3A_The_Nature_of_the_Problem/1.03%3A_Units_of_Measurement_used_in_Atomic_Physics
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/An_Introduction_to_the_Electronic_Structure_of_Atoms_and_Molecules_(Bader)/01%3A_The_Nature_of_the_Problem/1.03%3A_Units_of_Measurement_used_in_Atomic_Physics
https://creativecommons.org/licenses/by-nc-sa/4.0
http://www.chemistry.mcmaster.ca/bader/
https://www.chemistry.mcmaster.ca/esam

