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4.4 Uses of Character Tables 4.4 Uses of Character Tables
(17) Second Class from Today Third Class from Today (18)
5.1 Formation of Molecular Orbitals 5.2 Homonuclear Diatomic Molecules

5.2 Homonuclear Diatomic Molecules 5.3 Heteronuclear Diatomic Molecules



Extracting the Symmetry information by reducing the reducible representation
TR gedve gibraduns 1n KO
Cov | E C2 ov(xz) ov(yz)
A |1 1 1 1 |z X2, y?, z2
Az |1 1 -1 -1 Ry Xy
Bi |1 -1 1 -1 [x, Ry XZ
Ba |1 -1 -1 1 |y, Rx yZ
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Section 4.4



Extracting the Symmetry in formation by reducing the reducible representation Section 4.4

number of Oer = Trlgl ¢ = JLL /Iumbi/ th[: a/)*mJM-é in all clagas

irreducibl.e ) # v of the x of the
representations = /order Zclasses operations irreducible reducible
r n

of a given type in class epresentation / \ representatio
needed
g g 3 -
n(A1) =y < [(0)()T) + (D)D) + (G )HE) + )]

/] (A,B 3

(Ca2 0ov(xz) 0v(yZ)
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Extracting the Symmetry in formation by reducing the reducible representation Section 4.4

number of ] + *

. . o '
1rreduc1bl.e ) # v of the v of the
representations = /order Zclasses operations irreducible reducible
T n

of a given type 1n class epresentation representatio
needed !
A nast b 2 e+ 7 - J -
S od's e, n(Az) =y <[(O))E) + ())ED) + (OCE)E) + () )]
Houbls btk g ot ¢ =9
Cov | 1B 1C2 0v(xz) 0v(yZ)
A1 |1 1 1 1 |z X2, y2, 72
Ao @ @ @ @ R Xy "@ =/
Bi |1 -1 1 -1 |x, Ry XZ
Ba| 1 -1 -1 1 |y, Rx yZ
rr®o & O




Extracting the Symmetry in formation by reducing the reducible representation Section 4.4

number of ] ]
irreducibl.e ) # v of the v of the
representations = /order Zclasses operations irreducible reducible
of a given type in class representation representation
needed

n(By) =1 -[()HO)HC)+O)O)C)+C)O)C) + ) )()]

Cov | E C2 ov(xz) ov(yz)

A1 1 1 1 |z X2, y?, z?
Az |1 1 -1 -1 Rz Xy
Bi|1 -1 1 -1 [x, Ry XZ

B | 1 -1 -1 1 |y, Rx yZ




Extracting the Symmetry in formation by reducing the reducible representation Section 4.4

number of ] ]
irreducibl.e ) # v of the v of the
representations = /order Zclasses operations irreducible reducible
of a given type in class representation representation
needed

n(Bg) =1 -[()()HC)+CO)O)C)+C)O)C) + ) )()]

Cov | E C2 ov(xz) ov(yz)

A1 1 1 1 |z X2, y?, z?
Az |1 1 -1 -1 Rz Xy
Bi|1 -1 1 -1 [x, Ry XZ

B | 1 -1 -1 1 |y, Rx yZ




Irreducible representations for the motions of the atoms in H.O Section 4.4

CZV E CZ Gv(XZ) Gv(YZ) INWQ A
A1 1 1 1 (@ 7 X2, y2, 72 + e o s
A2 |1 1 -1 -1 |R; Xy /A'L sibr L
Bi|1 -1 1 -1 ®Ry' xz ol
Bol1 -1 -1 1 |y,Rx vz R scd
I 19 -1 3 1
X, + 2 OXES
I'=3A:1+ A+ 3B:1+ 2B nGVe ”Jw'T 3
all possible motions = vibratipn + translation + rotation
n.umb.er of _ # of ways translational rotational
vibrational = = | of moving | ~ movement B movement
modes gy /]
peabtns A bR, Ay B By
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Summary IR Active Vibations in H20 Section 4.4
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Carbonyl Stretching Bands in Metal Compounds: How Many? Z 1\ ? e Section 4.4
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Carbonyl Stretching Bands in Metal Compounds: Find Point Group Section 4.4
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Carbonyl Stretching Bands in Metal Compounds: Assign Axes Section 4.4
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Carbonyl Stretching Bands in Metal Compounds: Determine Reducible
Representation

O
L\M /O
L/ \OO

Cov E C ov(xz) | owW(yz)

Aq | 1 1 1 zZ X2, y2, 72
Az 1 1 -1 -1 Rz Xy

Bi 1 -1 1 -1 X, Ry XZ

B> 1 -1 -1 1 Y, Rx yZ

Section 4.4



Carbonyl Stretching Bands in Metal Compounds: Determine Irreducible Section 4.4
Representations that Combine to Form Reducible Representation

O
L\M /C)
L/ \OO

Cav E C ov(xz) | owW(yz)
A | 1 1 1 y4 X2, y2, 72
Az 1 1 -1 -1 Rz Xy
Bi 1 -1 1 -1 X, Ry XZ
B> 1 -1 -1 1 y, Rx yZ
I 2 0) 2 0



Carbonyl Stretching Bands in Metal Compounds: Analyze Results

O
L\M /C)
L/ \OO

Cav E Cx | ov(xz) owyz)
A | 1 | 1 y4 X2, y2, 72
Az 1 1 -1 -1 Rz Xy
Bi 1 -1 1 -1 X, Ry XZ
B> 1 -1 -1 1 ¥, Rx yZ
I 2 0 2 0
I = Al + B

Section 4.4



Carbonyl Stretching Bands in Metal Compounds (now the other one) Section 4.4
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Carbonyl Stretching Bands in Metal Compounds (now the other one) Section 4.4

Don Ca(z) | Ca(y) | Ca(x) i on(xy) | ca(xz)  od(yz)

Ag 1 1 1 1 1 1 1 X2, y2, 72
Big 1 -1 -1 1 1 -1 -1 Rz Xy
B, -1 1 -1 1 -1 1 -1 Ry XZ
Bag -1 -1 1 1 -1 -1 1 Rx yZ
Ay 1 1 1 -1 -1 -1 -1

B1u 1 -1 -1 -1 -1 1 1 y4

Bau -1 1 -1 -1 1 -1 1 y

B3y -1 -1 1 -1 1 1 -1 X

r 0 0 2 0 2 2 0
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