
Selection rules

erμ = − electric dipole operator

0ifμ = Unless integrand totally symmetric
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Chapter 7 – atomic structure and spectra

if i fμ μ=



Usually we focus on about electric dipole transitions but a transition
that is dipole forbidden may still be allowed

Due to electric quadrupole (108 x weaker)
mag. dipole (105 x weaker)

Two-photon spectroscopy can see  1s → 2s.

,    0, 2

z

xy Δ = ±

For z-pol. radiation

For x, y-pol. radiation

0

1

m

m

Δ =

Δ = ±



Magnetic moments
Electron is charged particle

⇒ mag. moment associated with its ang. momentum
from both spin and orb. ang. momentum
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B eμ γ= − = Bohr magneton

z Bm mμ= −
Z component of orbital
magnetic moment

(9.274 x 10‐24 JT‐1)

For spin ,    2.002319e e em g s gγ= = (g factor)
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2z e B s sm g m mμ= − = ±

Derived from
relativistic Dirac Equation

If both spin and the orbital angular momentum are non-zero, 
there are two magnetic moments that interact with one another

Spin-orbit coupling



Coupling of the spin and orbital angular momentum
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As an example, consider an unpaired electron in a p orbital
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j =  3/2 all four states raised by
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Term symbols 2 1LS
J

+

2 1S + → multiplicity

So, in our previous example, we have                            states2 2
3/ 2 1/ 2   and   P P


