" \ll““

® 4 ! ‘c
(e
W ‘h“ll'

’ g
L

cmun Elfect

. pehavior of the T atom in

" m.‘u In the begimmng we will
' m‘ .‘lv(cnllc‘d the vector model),
oo :n is described by a classical
‘ alar momentum is given by

18

Wi

ectrun !
A (06 .4 1
¢ while (he ang .
hil. . " AN
Ty p-h‘nm':llk\l""‘ .
m

"u‘(.
PV

+ DA

Vo
haree

ot W (th charge
QAU . A
el freuened |‘ | :
e s an electnie current

_ e moving with the velocity v
— v/(2mr) ona circle with

. “T“-\\‘H
il 5o
S
s y magnetic moment
§ CARISGS ¢ 2
i 2
~JA=lnren, (5.25)

1= it is the arca vector perpendicular to the
o the motion (Fig. 5.8). |
v anealar momentum of the circulating clectron

A\l
A
~

(5.26)

SINP =M

aapanson of (5.25) and (5.26) gives the relat
|
c'
s=e]
Img |
—_—
2 mag

| nelic moment g and angular momen
X .

e n. Sinee g is proportional to /, the ¢
: oment is often labeled .
;&‘E;m“l Magnetic ficld the potential cnerg

Pole with magnetic moment g is

Scuep

‘li

11 ™, <e)
v *~{? F_ig- 5.8. Classical mode
2"‘. bital angular momentun

Magnetic moment g

Using the relation (5.27) this C

. an be ¢ . ,
angular momentum / g é expressed by the

E ¢
o =+ —I. B

2, (5.29)

gnetic field points into the z-dircction (B =
= B}), we obtain from (5.29), because of I, =

When the ma
(0,0, B,
mh,
. eh
Epo = —mnB,
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The constant factor in (5.30)

1

(5.30)

Uy = =9.274015 x1072* J/T (5.31)

me
is called the Bohr magneton.

We can now write the additional cnergy caused by

the magnetic field as
AE, = ugmB, (5.32)

which gives for the energies of the hydrogen atomic
states in an external magnetic field:
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Eu.l.m = Ecoul(n)+pugmB .
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