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A.4 Atomic Energy Unit (Hartree)

The atomic energy (au), also know as a hartree, is e times the electric
potential associated with two elementary charges (e) separated by the Bohr
radius (ao),

1 au = e

(
e

4πεoao

)
=

α�c

ao
= 4.35974381(34)× 10−18 J. (A.6)

In Eq. A.6, α
(≡ e2/4πεo�c ∼ 1

137

)
is the fine structure constant, � is

Planck’s Constant and c is the speed of light. These units are equivalent to
setting e = � = me = 1, where me is the electron rest mass.

A.5 Rydberg Energy Unit

The Rydberg energy units is given by

1 Ry =
1
2
Hartree = 13.60569172(53) eV, (A.7)

and is the binding energy of the hydrogen atom with an infinitely massive
nucleus. This unit is equivalent to setting � = e2/2 = 2me = 1. The
atomic energy unit (a.u.) and Rydberg energy unit (cm−1) are alos related:

1 au = 4π�cR∞, (A.8)

where R∞ is the Rydberg constant

R∞ ≡ 1
2

e2

4πεoaohc
=

α

4πao
= 109737.31568549(83) cm−1. (A.9)

A.6 eV Energy Unit

Since the quantity in parentheses in Eq. A.6 has units of volts, we can also
define a new energy unit called an electron volt, eV. An atomic unit of
enery is related to the eV through:

1 au = 1 Hartree = 27.2113834(11) eV. (A.10)

The conversion between Rydberg energy unit and electron-Volt units (eV)
is:

1 eV = 8065.54477(32) cm−1. (A.11)

It is helpful to know that the NIST web site also offers a conversion factor
applet that was used here to convert from au to eV.


