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METODO DO OPERADOR PROJECAO
Simetria Octaédrica

Resultado das 48 operacdes de simetria aplicadas sobre um orbital o:

E o, = o, *S, Oy = O,
*:C, o, = o, ’s,’ o, = o,
wWEC? o, = o, *S, o, = o,
x(—y)zc3 o, = o, xs43 o, = O,
*v:c2 o, = o, 'S, o, = o,
(= w=c, o, = o, 'S’ o, = o,
(= (w=c? o, = o, WES. o, = o,
(=vzC, o, = O, 250 o, = o,
(-X)yzc32 o, = 0O, (-y)zS6 o, = o,
XyC2LZ oy — O_X (—y)zS65 oy — O_Z
X(-y)c2iz o =g x)(vlzg 5 = g
y -x s Oy z
VEC, o, = O, (Kvzg > o, = o,
wiIc,” o, = o, ¥v:s, o, = o,
*C,"Y o, = o, (Hveg > o, = o,
(==C,% o, = o, “*o, o, = o,
‘C, Oy = O, Yo, O, = o,
°c,’ o, = o, g, o, = o,
*Cy Oy = o, ‘o4 Oy = o,
*C,° o, = o, ‘o, r M o, = o,
C, Oy = O, o4 O, = O,
'c,’ o, = o, *0-V* o, = o,
*C,(=C,%) o, = o, Yo%t o, = o,
*C,(=C,?) o, = o, Yottt o, = o,
YC,(=C,*) o, = o,
io =0

<
I
=



©Roberto de Barros Faria

Departamento de Quimica Inorganica-IQ-UFRJ

Rio de Janeiro, RJ, junho 2024

Simetria Octaédrica

Resultado das 48 operacdes de simetria aplicadas

E 1_[y//z — Hy//z
xyzc3 1_[y//z — Hz//x
Xyzc32 Hy//z — 1_IX//y
x(fy)zc3 Hy//z — *H,X//y
x(-v)zp 2 Hy//z — l_LZ//X
(-x) (*y)zc3 1_[y//z — *H,Z//X
(=x) (*y)zc32 Hy//z — _HX//y
(fx)yzc3 Hy//z — H—x//y
(*x)yzcaz Hy//z — _HZ//X
XyCZLZ Hy//z — _HX//z
X(*y)CZLZ 1_Iy//z — *H,X//Z
yZCZLX Hy//z — 1_[Z//y
(*y)zch_x 1_[y//z — *H,Z//y
xzchy Hy//z — H—y//x
(= )ZCZLY Hy//z — *H,y//x
ZC4 1_Iy//z — l_LX//z
ZC43 1_[y//z — Hx//z
XC4 1_[y//z — ,HZ//y
XC43 1_Iy//z — 1_LZ//y
yc4 Hy//z — 1_[y//x
yc43 Hy//z — _Hy//x
ZC2 (:C42) 1_Iy//z — ny//z
XC2 (=C42) Hy//z — —H,y//z
YC2 (=C42) 1_[y//z — _Hy//z
i 1_[y//z — *H,y//z
ZS4 Hy//z — —H,X//Z
ZS43 Hy//z — _HX//z
XS4 1_Iy//z — _HZ//y
XS43 1_[y//z — H,Z//y
yS4 Hy//z — 1_Ly//x
ys43 Hy//z — —H,y//x

xyzS6 1_[y//z
xyzS65 Hy//z
x(*y)zS6 Hy//z
x(*y)zS65 Hy//z
(*X)(*y)zS6 Hy//z
(*X)(*Y)ZS65 1_[y//z
(*x)yzS6 Hy//z
(*x)yzs65 1_[y//z
J_zo-h 1_[y//z
J_yo-h 1_[y//z
onh 1_[y//z
Zodixy Hy//z
zO.dJ.x(fy) Hy//z
XOdLyZ Hy//z
xo.di(*y)z 1_[y//z
yodLXZ Hy//z
YO—dJ.(*x)z 1_[y//z

sobre um orbital m:
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Matrizes para a Repres.

do grupo O,

1z 1z 1
xycz - x(-y) CZ — )

XZCZL_Y:X(*Z) Cziy:yzCZLX:y(fz) CziX — |:

3 3
z 2 x 2
C,(=C;) = *C,(=C;) = *¥C
1
_7_ =
1

Irred. E,

s

- z 1XZ 1(—X)Z
Y):yo_d :yo_( ):

-3

s
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Matrizes para a Repres. Irred. T,,

do grupo O,

-1
C,(=¢)) =| -1
Base utilizada: p,, Py, P. 1
1
% 2
1 C2(2C4) = -1
E=| 1 1
1 .
-1
0 YCZ(:C42) - 1
c,=| O -1
0
-1
0 i= -1
XYC’;Z - X(*Y)C;Z - 0 -1
_1 -
y 0
-1 ZS4 = 2543 0
o T 0 ] -1
0 i
y -1
0 XS4 - XS43 0
XZC;Y — (*X)Zc2iy — -1 i O
0 i
y 0
0] 'S, = 78] 1
Zc4 — ZC43 - O L O.
1
y 0
1 Se = 0
Xc4 — Xc43 — O O
O_
0
v = v -
c, =7¢, = 1
O_
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Matrizes para a Repres. Irred. T,,

do grupo O, (continuacgdo)

1
“fo, = 1
-1
1
Lyob = -1
1
-1
1x _
o, = 1
1
0
ZO_ZXY _ zo_;X(*Y) _ 0
1
1
XO'ZYZ _ XO_;(*Y)Z _ 0
0
0
YOZXZ _ yo_;(fx)z _ 1
0




Matrizes para a Repres. Irred. T,
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grupo O,

orbitais d,, d,,, d

(base

ve)

1 00
E=]1010
001
0 1
XYZC'B =10 0
100
0
®ick =10
010
0O 0 1
X(fy)ZCB: -1 0 0
0 -1 0
-1 0
tvzc? =1o 0 -1
1 0 O
0 -1 0
(*X)(*y)zc3 =10 0 1
-1 0 0
0 0 -1
(*X)(*y)zc32 -1-1 0 0
0O 1 0
0 0 -1
(7X)YZC5 =1 0 O
0 -1 0
0O 1 0
xivzc? =10 0 -1

-1 0 O

utilizada:

1 0 0
eyt =0 0 -1
0 -1 0
%) 0fe
0 -1 0
vacl* =121 0 0
0 0 1
PyMC;X:
0 0 -1
*c,¥ =10 1 0
-1 0 0]
00 1]
20l — 10 1 0
10 0]
-1 0 0
‘c, =0 0 -1
01 0
-1 0 0
‘c; =10 0
0 -1 0
0

|
[
(@]
(@)



©Roberto de Barros Faria Departamento de Quimica Inorganica-IQ-UFRJ Rio de Janeiro, RJ, junho 2024

Matrizes para a Repres. Irred. T,

do grupo O, (continuacgdo)

00 -1
00 -1 vs, =10 -1 ol
vep =10 -1 0 10 0
10 0
0 0 1
0-1 0 vs) =10 -1 ol
“c,=|1 0 0 -1 0 0
0 -1
01 0
01 0 s, =1-1 0 ol
) =-10 0 0 0 -1
0 0 -1
0 -1
1 0 0] 52 =1 0 ol
c,(=C{) =10 -1 0 0 0 -1
0 0 -1
0
10 0] wis = |1
Ye,(=¢;) =0 1 0 0
0 0 -1
01
-1 0 0 w25 =10 0 1
“C,(=C;) =|0 -1 0 10
0 0 1
-1 0
100 *wzg = -1
i={010 1 0
001
0 0 1
-1 .0 0 *nzg> = 1-1 0 0
(s, =0 0 1 0 -1 0
0 -10
0 0 -1
-1 0 0 (fX)(*y)zS6 =1-1 0 0
s} =10 0 -1 01 0

0 1 0O
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Matrizes para a Repres. Irred. T,

do grupo O, (continuacgdo)

0 -1 0 Yo, =10
2 wzg® =10 0 1 1
-1 0 0
0 0 -1
01 0 vol 7 =10 1 0
txvig =10 0 -1 10 0
-1 0 0
0 0 -1 o0 =
(9vig> =11 0 0 0
0 -1 0
0 -1 0
1 0 0] stV 11 0 0
Lzo_b =0 -1 0 0 0 1
0 0 -1
-1 0 0
Yo, =10 0
_1-
-1 0 0
o, =10 -1 0
0 0 1]
100
‘o = [0 0 1
10
10 0
‘o™ =10 0 -1
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METODO DO OPERADOR PROJECAO
Simetria Tetraédrica
Resultado das 24 operacgdes de
Simetria aplicadas sobre um

orbital o:

E o, = 0O
ey o = O
“eCye o = Oy
“Cc, o = Oy
21Cy? o = O3
GC, o = 0,
Gy o, = Oy
e, o = O3
ey o = 0Oy
*C, oy = Os
C, o, = g,
‘C, o, = 0,
S, O = Oy
*S,° o = Oy
¥Sy Oy = Oy
'S, o = Os
“Sy Oy = Oy
z3,° o, = o,
212G G, = o
2345 o, = o,
235 o, = o,
g o, = o,
5, o, = o,
y13
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Matrizes para a Repres. Irred. T,

no grupo T,. Base wutilizada:
orbitais d,,, d,,, d,, )
0
x—240d _ x—130d _ 0
1 1]
E = 1 '
1 v235 - vlig = 1
d d
0 0
C, = 0 3
0
z—120d _ z—340d _ 0
1 0]
°C, = -1
-1}
-1
YC, = 1
-1}
-1
*C, = -1
1_
-1
’s, = %5, = 0
O_
0
vs, = ¥s;) =| -1
O_
0
%5, = *s; =| 0
1]
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Matrizes para a Repres. Irred. T,
no grupo T,. base utilizada:

orbitais f(x(z*-v?)), f(y(z’-x?)),

f(z (x*-y?)) i 0
ZS4 = %5, = 0
1.
! 0
LY vs, = ¥s; =| 1
1 4 T .
0 1
C, = 0
3 X _ xa3 _
0 S, = "5, = 0 i
_71 O
Zc - _1
2 z-12 _ z-34 _
1 o, = o, = 0 )
-1 _O
Yoo = 1
2 13 _ y24 _ _
-1 7oy = oy = 1
0
_1 _ 1
*C, = -1
2 x14 _ x23 _
1 o, = o, = 0 .
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Grupo Dy,

Representacdo Irredutivel E’
Base: orbitais p, e p,
Orientacdo: um dos planos
verticais é& o xz e os outros dois
a 120° deste.

Rotacgdes: sentido anti-horéario,

ou seja, sentido trigonométrico.

e 10
"% "o 1

s - -1/2 V3/2
3 3 |-V3/2 -1/2

o g5 -1/2 -V3/2
7 W32 -1/2
(x) C2 - (X)OV - [2’) _01]
_ _ [-1/2 -V3/2
(xy)C _ (xy)O =

2 vo|-v3/2 1/2
- _ —1/2 V3/2
(xy)C _ (xy)O =

2 vo|V3/2 172
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-Grupo Dj,
Representacdo Irredutivel E”

e d

XZ vz

Base: orbitais d
Orientacdo: um dos planos
verticais é& o xz e os outros dois
a 120° deste.

Rotacgdes: sentido anti-horéario,

ou seja, sentido trigonométrico.

ol

| -1/2 V3/2
3 |-V3/2 -1/2

o2 . -1/2 -V3/2
> W3/2 -1/2

-1 0
e - 0 1]
e (1/2 V3/2
2 |vV3/2 -1/2
e o [ 1/2 -V3/2
2 |-v3/2 -1/2

S3

| 172 V3/2
3 1-vV3/2 1/2

s | 1/2 -V3/2
V372 1/2

1 0
(X)O —

s
_ [-1/2 -V3/2
g =

-V3/2 1/2
_ —1/2 V3/2
(wa =

V3/2 1/2




©Roberto de Barros Faria Departamento de Quimica Inorganica-IQ-UFRJ

Rio de Janeiro, RJ, junho 2024

Grupo C;,

Representagao Irredutivel E

Base: orbitais p, € p,

Orientac¢do: um dos planos verticais ¢ 0 Xz € 0s
outros dois a 120° deste.

Rotagdes: sentido anti-horario, ou seja, sentido

trigonomeétrico.
FE =
01
| -1/2 V372
3 |-v3/2 -1/2

o2 . -1/2 -V3/2
> W3/2 -1/2

1 0
X5 =
b
_ [-1/2 -V3/2
(xy)(j =
vo|-V3/2 1/2

_ —1/2 V3/2
vo|V3/2 1/2



©Roberto de Barros Faria Departamento de Quimica Inorganica-IQ-UFRJ Rio de Janeiro, RJ, junho 2024

Grupo D,
Representagdo Irredutivel E, S, = [O l]
o -1 0
Base: orbitais p, € p,
Rotagdes: sentido anti-hordrio, ou seja, sentido
. " Lo Jo -1
trigonometrico. S, =
1 0
10 10
E = O =
01 I (]
0 1 1 0]
C 2 g =
1o o0 -1
CZ;I = 0 -t (v2) 5 = -10
1 0] volo 1]
-1 0 01
C, = ((xy)2) 5 =
2 0 -1 d 10
(X)cl — 1 O ((EY)Z)O _ O _1
> |0 -1 ¢ -1 0
1 o]
(Y)C' =
S Y
(xy) ~ 11—
Y C2
— 0 -1
(xy)c "o_
2 -1 0
-1 0
l =
0 -1
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Grupo D,

Representagdo Irredutivel E,
Base: orbitais d,, e d,,

Rotagdes: sentido anti-hordrio, ou seja, sentido

trigonométrico.

g
.O l_
.
.O _l_

< 0 1
4 -1 0
0 -1
-1
S =
: [1 0
-1 0
©n ~ 0 -1
snr g o 1 0
v |o -1]
(yZ)(j — -10
volo 1]
((x9)2) 5 = 01
d 11 0
(Fy)z) « _ 0 -1
d 1-1 0



