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PLTL Worksheet #10:
Electronic Spectroscopy

1. Review of Term Symbols
a. Determine the ground state term symbols for the following:
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¢. While you do not need to know how they are derived, you should
know what state symbols correspond to which free ion symbols.
This can be found on page 340 and page 346.

i. For a free ion in an octahedral field with a ground state term
symbol of 2D, what are the state(s)?
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ii. For a free ion in an octahedral field with a ground state term
symbol of ®S, what are the state(s)?
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2. Selection Rules

55) B a. Why are d-d ligand field transitions weak?
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Why or why not?
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c. Why are charge transfer transitions so intense?
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3. Tanabe Sugano Diagrams
a. Consider the Tanabe Sugano Diagram for a d° metal
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i. Trace the states that arise from the “F ground state ~
S \)U\J' J?‘s/a,.,w ii. Mark with arrows which transitions from the ground state - 'SV"Q
b e 'f""fw—qﬁ———\ would be allowed fud
5)(&5 o o iii. The spectra of [Cr{NH)s]** shows two ligand field transitions
MWH’»Q 1 s{«:/b‘" at 21 550 cm™ and 28 500 cm™'. Which transition is which?
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b. Consider the UV-vis spectra shown below. One is from an aqueous
solution of LCu(Hzolz". and the other is from an aqueous solution of
[Mn(H20)g]™"
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i. Which spectrum belongs to which complex, and why?

Hint:
1. Determine the ground state term symbol for each
complex N + 5 _
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2. Consider the Tanabe-Sugano diagram(s) for the

respective electron configurations. What are the spin

allowed transitions? «
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3. Can you assign the spin-allowed transitions to the
given spectra?
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supplementary info:
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4. Jahn-Teller Effect
a. Briefly describe the Jahn-Teller effect
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b. For which electron configurations would you most expect to see a
Jahn-Teller distortion?
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c. How does the Jahn-Teller effect give rise to the shoulder that is Heet)
observed in the spectrum on the right (from the previous question).
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