(14) Today Next Class (15)

4.1 Symmetry elements and Operations 4.3 Properties and Representations of
Groups
4.2 Point Groups

4.3 Properties and Representations of Groups

(16) Second Class from Today
4.3 Properties and Represent

\
4.4 Uses of Charac@

Chap 4

Third Class from Today (17)
lons of Groups 4.4 Uses of Character Tables




C ariﬁterTables 5uzmmat:7 A al  fre 5\7"”"“%(\7 Section 4.3

e Azl

c-cl)rest/\\ atian / $frmml~+rj dpvu)/mj
(7 CZV E C2 Ov(XZ) Ov(yZ) //\ MGLJCLI’/j
A]_ 1 1 1 1 (@as)(‘ﬁ _XZ,WZ\ —J:\“V\ULOM.;
\jw 5jM#"7
A2 ]_ 1 '1 ']_ R sam & Xy as MaVIj
/ o
B; |1 -1 1 -1 /{;, Ry xz ooy 42 i
Bo ]l_t -1 -1 1 |y, Rx yZ
— X
()/w-acst
( be[_S l//—\ ’a[u[ ‘Hx} 0?@3(’/‘( LS
Md[lk(f\ Labele - < m.vu,l’rj d & bond He L I
T 53w-nc /7 J
i pond batd
ﬂr\lﬂl'y
o ra)"‘ mj



What can we use character tables for? Section 4.4
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How do we use Character Tables.

To examine the symmetry of the thing we are
interested in (molecular motions, orbitals,
symmetry adapted linear combinations of
atomic orbitals...) we create a reducible
representation of the symmetry elements of the
thing we are interested in.

We use linear algebra to determine the
irreducible representations that must be
combined to for the reducible one that we just
found.

We use the functions in the character tables to
interpret our results.

For each operation add 1, 0 or -1 to
the value for x based on whether
there is no change (1), the items
changes position (0), or doesn’t
change position but changes sign

(-1).
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Motions
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Number of IR Active Vibrational Modes for Water Section 4.4
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Easier way to determine the trace? Section 4.4
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For each operation add 1, 0 or -1 to the value for x based on whether there is no change (1),
the items changes position (0), or doesn’t change position but changes sign (-1).
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For each operation add 1, 0 or -1 to the value for x based on whether there is no change (1),
the items changes position (0), or doesn’t change position but changes sign (-1).
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Extracting the Symmetry information by reducing the reducible representation Section 4.4

Cov | E G2 ov(xz) ov(yz)

Ar |1 1 1 1 |z X2, y2, 72

A | 1 1 -1 1 |R, Xy

Bi|1 -1 1 1 |x, Ry <7

Bz | 1 -1 -1 1 |y, Rx vz

r{g9 -1 3 1
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Extracting the Symmetry in formation by reducing the reducible representation
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Cov || E 1C2 10v(x2) Ov(yz)
Ar |11 1 1 |z x2, y2, 72
Az |1 1 -1 -1 Rz Xy
Bi |1 -1 1 -1 |x, Ry XZ
Ba| 1 -1 -1 1 |y, Rx yZ
r|g -1 3 1




Extracting the Symmetry in formation by reducing the reducible representation

¥ of the
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representatio

Section 4.4

)

number of
irreducible ( # ) ( x of the ) (
representations = order Zclasses | | operations irreducible
of a given type in class representation
needed
n(Az) =1 +[()()C)+CHOHC)+C)O)C) +()C)C)]
Cov | E C2 ov(xz) oOv(yz)
Ai |1 1 1 1 |z X2, y?, z2
A |1 1 -1 -1 |Rz Xy
B |1 -1 1 -1 |x, Ry XZ
B | 1 -1 -1 1 |y, Rx VZ
I |9 -1 3 1




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

I'=3A;1+ A2+ 3B1 + 2By

Cov| E C2 ov(x2z) ov(yz)

A |1 1 1 1 |z X2, y2, 72
A2 |1 1 -1 -1 |R; Xy
Bi|1 -1 1 -1 x,Ry xz
Ba|1 -1 -1 1 |y, Rx yz
ro -1 3 1

Section 4.4

all possible motions = vibration + translation + rotation

number of
vibrational
modes

# of ways
of moving

translational
movement

rotational
movement
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