Vibrational couplings and
2DIR spectroscopy
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How do we describe a cross peak?
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Needed: cross anharmonicity

oy

ﬁ @@
00 @@

probe frequency




pump frequency

Needed: cross anharmonicity

______ A $ ‘1A18>
X4 0,2,)
L) — A“B

‘2>A ‘ >B I 2A()B>

® 00

X
<>

. A
0 @

probe frequency




Cross anharmonicity: origin
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Perturbative calculation
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Perturbative calculation
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Formulas from perturbation theory
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E.g. Bransden And Joachain, Introduction to Quantum Mechanics



Perturbative calculation
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Perturbative calculation
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Effect of coupling
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*The new modes remain harmonic
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*There 1s no cross-anharmonicity
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Summary normal modes

* A molecule has 3N-6 normal modes
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*The normal modes can be obtained by solving the classical
equations of motion — independent solutions



Adding anharmonicity
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Adding anharmonicity
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Adding anharmonicity
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