(12) Today
4.3 Character Tables

4.4 Uses of Character Tables

(13) Second Class from Today
4.4 Uses of Character Tables

Next Class

Test 1 on Chap 1 through Chap 4 section 4.2
(symmetry operations and finding Point
Groups)

Third Class from Today (14)
Chapter 5: Molecular Orbital Theory



Extracting the Symmetry Information by Reducing the Reducible Representation

Thie spmmarczes He ajmm(?f
/ﬂuj’lmé OﬂC o// &710:/'/‘ /N

1,0

Coy Ca ov(xz) ov(yz)

Ax 1 1 1 |z X2, y?, 72
As 1 -1 -1 |Rs Xy

B1 -1 1 -1 X, Ry X7

Bo -1 -1 1 |y, Rx y7Z

I -1 3 1

Section 4.4
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Extracting the Symmetry Information by Reducing the Reducible Representatlon Section 4.4
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Cay [[B) | 163 lov(x2) Iov(yz)
A | D 1 1 1 |z X2, y2, 72
Az | 1 1 -1 -1 |R Xy
Bi |1 -1 1 -1 |x, Ry XZ
B2 |1 -1 -1 1 |y, Rx yZ
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Extracting the Symmetry Information by Reducing the Reducible Representation Section 4.4
number of ] ]
irreducibl.e ) # x of the x of the

representations = /order Zclasses operations irreducible reducible
of a given type in class representation representation
needed L

n(Az) = Yy ~[(0)G)@) + ()N + EDE) + )]

AP S
Cov | E 1C2  Ov(x2z) 10v(VZ)

A1 1 1 1 |z X2, y?, z2

A |1 1 -1 -1 Rz Xy

Bi|1 -1 1 -1 [x, Ry XZ

Ba| 1 -1 -1 1 |y, Rx VZ
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Extracting the Symmetry Information by Reducing the Reducible Representation Section 4.4
number of

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

of a given type in class epresentation representatio
needed
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n(B1) = 1/Lf *[(OC)(F) + (O)CDE) +(D()E) + ()] =7

Cov |TE 1C2 10v(x2) j0v(YZ)

A1 1 1 1 |z X2, y2, z?
Az | 1 1 -1 -1 |R;, Xy

B |1 -1 1 -1 |x, Ry XZ

B2 |1 -1 -1 1 |y, Rx VZ




Extracting the Symmetry in formation by reducing the reducible representation Section 4.4
number of ] ]
irreducibl.e ) # x of the x of the

representations = /order Zclasses operations irreducible reducible
of a given type in class representation representation
needed L
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):1 ( ? [ 5 + [

n(Bz) =1y [(1)()(9) + (HENEN + (DENE) + ()HM)] =2

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

Ba | 1 -1 -1 1 |y, Rx VZ
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Irreducible representations for the motions of the atoms in H.O Section 4.4
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Summary IR Active Vibrations in H.O Section 4.4
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CO Stretching Frequencies r,,,—l reglen Section 4.4
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Carbonyl Stretching Bands in Metal Compounds: How Many? Section 4.4
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Carbonyl Stretching Bands in Metal Compounds: Find Rotational Axes and Section 4.4
Assign Axes
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Carbonyl Stretching Bands in Metal Compounds: Find Point Group Section 4.4
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* A horizontal mirror plane is one that is perpendicular

to the priciple axis. If the molecule does not posess an
axis of rotation, the plane of the molecule is the horizontal Cun Cro Ss,
mirror plane.



Carbonyl Stretching Bands in Metal Compounds: Determine Reducible
Representation

O
L\M /O
L/ \OO

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

A 1 1 1 1 z |x2,y2, 272
As 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 1 y4 X2, y2, 72
As 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 Y, 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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Find Rotational Axes and Assign X, y, and z Axes

Find Point Group

Determine Reducible Representation

Determine Irreducible Representations that Combine to Form Reducible Representation

Analyze Results



Carbonyl Stretching Bands in Metal Compounds (axes) Section 4.4
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Carbonyl Stretching Bands in Metal Compounds (point group) Section 4.4
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Carbonyl Stretching Bands in Metal Compounds (reducible representation) 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
Au 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
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Carbonyl Stretching Bands in Metal Compounds: Irreducible representations 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




Carbonyl Stretching Bands in Metal Compounds: Interpret

L\M/
N

Section 4.4

Don Ca(z) | Ca(y) | Ca(x) i on(xy) | ca(xz)  od(yz)
A, 1 1 1 1 1 1 1 X2, y2, 72
Big 1 -1 -1 1 1 -1 -1 Rz Xy
Bog -1 1 -1 1 -1 1 -1 Ry XZ
Big -1 -1 1 1 -1 -1 1 Rx yz
Au 1 1 1 -1 -1 -1 -1
Biu 1 -1 -1 -1 -1 1 1 v4
Bau -1 1 -1 -1 1 -1 1 y
By -1 -1 1 -1 1 1 -1 X

r 0 0 2 0 2 2 0
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