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x The atomic units system is used in atomic physics
GLNTGE for its simplicity.
The atomic unit of mass is the electron mass: m, =9.11x10 kg
The atomic unit of charge is the electron charge: e=1602x10"C
The atomic unit of length is the Bohr radius: a8, =529x10""m
The atomic unit of angular momentum: het 105x10%s
y/a

According to the Bohr’s model,
the condition for mechanical stability is:
2 2

: m.v :
(attraction force) © > =—— (centrifugal force)
Are,r
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UBAEXACIAS A

L a ¢ = Besides, the angular momentum is: L=mvr=nh = v= ﬂ
e

o m.f

CONITCE 2 24 2 242

e e m.n“A dre,nh .. , .
£t = r,=———— radii of Bohr's orbits

Are,r rm;r m.e

? 2a2
aO = ri — 47[8072 — 47780 :1:> 80 :i =8.85X10_12 CgS
m.e A m kg

We can derive other constants of nature like the speed of light
2
e 1
4reshc  137.036
=¢=137.036

Fine structure o =

(non-dimensional)

How much is a speed of | a.u.?
_C _3x10°m/s
137 137

Vo = a.u.is the classical velocity of the electron in the first Bohr’s orbit.

v, =1 =2.19x10°m/s

Departamento de Fisica HARTREE ATOMIC UNITS (cont.)

UBAEXACIAS A What is the atomic unit of time?
Al 2 5.29x10™"'m
Ot = & _ —— = =2.42x10""s=24.2 as (attoseconds)
CONTCE Vo 2.19x10 m/S
S How long does a classical electron take to complete the first Bohr’s orbit?
space 278 _, 2 42x10Vs =152 as = 27 a.u.
velocity v,

The atomic unit of frequency is:

t, a, 242x107's
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The atomic energy of a hydrogen atom in its ground state is:

2 2 2

M- =i, =1
4re,ya, m;a; 4rs,a,
=..=-2.18x10")

=1lau.=4.36x10")

The atomic unit of momentum is:
myv, =1a.u.
=0.11x10*"kgx 2.19x10° m/s =1.99x107**kg m/s

We can derive other physical magnitudes in a.u.
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