
Rotational transition moment
Using formulae for the associated LeGendre polynomial 
determine the rotational transition moment for the transition 
from J = 0 to J = 1.  This derives from the general selection 
rule ∆J = 1 or -1 and ∆M = 0.



Rotational transition moment
Using formulae for the associated LeGendre polynomial 
determine the rotational transition moment for the transition 
from J = 0 to J = 1.  This derives from the general selection 
rule ∆J = 1 and ∆M = 0.
Solution: the general solution for rotation states is

𝑌𝑌𝐽𝐽𝐽𝐽 𝜃𝜃,𝜙𝜙 =
2𝐽𝐽 + 1 𝐽𝐽 − 𝑀𝑀 !
4𝜋𝜋 𝐽𝐽 + 𝑀𝑀 !

𝑃𝑃𝐽𝐽𝐽𝐽 𝑐𝑐𝑐𝑐𝑐𝑐𝜃𝜃 𝑒𝑒𝑖𝑖𝐽𝐽𝑖𝑖

For J = 0, M = 0

𝑌𝑌00 𝜃𝜃,𝜙𝜙 =
1
4𝜋𝜋

For J = 1, M = 0

𝑌𝑌10 𝜃𝜃,𝜙𝜙 =
2 + 1 1 !
4𝜋𝜋 1 !

𝑃𝑃10 𝑐𝑐𝑐𝑐𝑐𝑐𝜃𝜃 =
3
4𝜋𝜋

𝑐𝑐𝑐𝑐𝑐𝑐𝜃𝜃



Rotational transition moment
Using formulae for the associated LeGendre polynomial 
determine the rotational transition moment for the transition 
from J = 0 to J = 1.  This derives from the general selection 
rule ∆J = 1 and ∆M = 0.
The transition moment is:

𝑀𝑀01 = �
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𝑌𝑌10 𝜃𝜃,𝜙𝜙 𝜇𝜇𝑧𝑧𝑥𝑥𝑌𝑌00 𝜃𝜃,𝜙𝜙 𝑑𝑑𝑥𝑥

where we make the substitution x = cosθ.
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Rotational transition moment
Using formulae for the associated LeGendre polynomial 
determine the rotational transition moment for the transition 
from J = 0 to J = 1.  This derives from the general selection 
rule ∆J = 1 and ∆M = 0.
Consolidating terms we find that the transition dipole moment 
is
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