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MOLECULAR SYMMETRY CLASSIFICATION (POINT GROUP)
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CHARACTER TABLES

Symmetry Operations OrderG, (h=4(1E,1G 1l0,10)

amm Classes

“— Character: X

Irreducible
Representation for B,

Irreducible Representation (I, )

In vibrational spectroscopy we are very concerned with the symmetry of each normal
mode of vibration in a molecule.

Each normal mode of vibration will (behaves like) form a basis for an irreducible
representation of the point group of the molecule.

The transformation of all the atomic displacements (coordinates) will result in what
we shall call a Reducible Representation, which should be expressed as a sum of
Irreducible Representations (Symmetry Modes)
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CHARACTER TABLES

Cov E C, o, (xz) a'y (yz)

A, 1 1 1 1 Z X2,y?,z2
A, 1 1 -1 -1 R, Xy
B, 1 -1 1 -1 X, Ry Xz
B, 1 -1 -1 1 Y, Ry yz

~_

Simmetry of Functions
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MOLECULAR VIBRATIONS
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MOLECULAR VIBRATIONS AND POLARIZABILITY

POLARIZED SAMPLE
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ISOTOPIC CONTRIBUTIONS
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CRYSTAL VIBRATIONS AND POLARIZABILITY
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CRYSTAL VIBRATIONS AND POLARIZABILITY
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SYMMETRY IN CRYSTALS
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CRYSTAL VIBRATIONS AND RAMAN ACTIVITY
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CRYSTAL VIBRATIONS AND RAMAN ACTIVITY
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CRYSTAL VIBRATIONS AND RAMAN ACTIVITY
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CRYSTAL VIBRATIONS AND RAMAN ACTIVITY
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PHONONS IN DIAMOND: SIZE EFFECTS
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FIG. 6. Phonon dispersion curves for diamond along the I'* Y
direction near the I point, from Ref. 45. The modes near the I" point
will contribute more strongly to the observed Raman signal, as
conceptualized by the gradient-shaded region. The actual observed
Raman signal is a complicated weighted average of all the modes in
k space within the Brillouin zone.
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PHONONS IN DIAMOND: PRESSURE AND TEMPERATURE EFFECTS
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GRUNEISEN PARAMETERS AND DAVIDOV SPLITTINGS
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FERMI RESONANCE

Two level Perturbation Model
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FERMI RESONANCE
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FERMI RESONANCE
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NORMAL MODES IN WATER MOLECULE
A

Symmetric Stretch
Q; 3657 om’!

Q, Bend 1595 cm™

- Asymmetric Stretch
Q, 3756 cm’™
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RAMAN ACTIVITY
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Theory of Raman Spectrasceny - Ferrardo Rul! & Valentin Garcia Baonza

RAMAN ACTIVITY IN CRISTALS

numero de vibraciones IR Raman
D’ | E | 2Ss|2C: |Ss(1)|3C, | 36, | Tot| Tr | FT| FR| Int
s 1 |1 1 1 11 J1]o]o]o|1 X+y.Z
A 1 -1 1 -1 1 -1 2 0 1 0 1
Ao 1|1 |1 1 |1 -1 [3]o]1]1]1
Aoy 1 -1 1 -1 -1 1 4 1 1 1 1
E. 2l -1 [-1] 2 ofo]lalof[1]1]2
E, 2 1 -1 -2 0 0 6 1 2 1 2
Npy | 10] 2 | 4 2 4| o A A A A A
Nsy | 4] 2] 4 >l 210 | & i i
Nsv | 2] 0] 2 o | 2| o
x(Tor) | 30 | 0 0 6 | 410
yrr) | 3 o] o] 3 [-1][1 [-es
yFD | 9| o] o[ 3 ]-1]2
yFR) | 6 [ o o[ o[ 2]0o
xnt) | 12 ] 0 0 0 0 0




