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T,, and O. The Abelian D, subgroup of T is indicated also.
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Octahedral O and spin-OCU(2) rotation nomogram from Fig. 4.1.3-4 PruiesorSmmers, Dynanics ani Spectoscops
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letrahedral T class algebra
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letrahedral T class algebra
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rs —r22 —r_% —r} ré R? R% -R% -1 Py .+ =8 r 4 41+4 3
rlz -1 Rf R% R_% -ry rs r, rs ré rzz r32 cr Cr cp cr
r3 | —R? -1 R? —R% rs —r, 7 r3 —r3’ —rf r2
B8 -’ -1 Riln oo | R e ¢ 4c¢ 3¢/
2l =R% RE SR~ irs. im ihi=rs =] !0, =nd ’ ’ ’
Ri|=re rn =, n | ¥ -2 2 -r2|-1 R} -R3 C 3142¢
Ri}|-r, r 1y —ry | 73 -r2 -} r3|-RE -1 R} p p
R3| —r; -1y r ry ri r3 -r¥ -r} R} -R} -1
Minimal equation for ¢, Minimal equation for ¢,

2 _ A& 2
c. =4c, ¢, =31+2c¢,

3_ 46 ¢ —= . —16- 2
c,=4¢.c, =4(41+4c )=161+16¢c, ¢, —2¢,—31=0

4 — . — ° . —_—
¢, =161c, +16¢,c. =16-1c, +16(3c,) (c,—31)(c,+1)=
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letrahedral T class algebra
c;=1, c=ritratritrs, cf=ri’+tr2?+r’+rs?, ¢,=Ri>*+R?+tR3?,

T’ group products T’ class products
+120° _120°
— 0 30T jepe vz
[Trr][tTa]iTT][reT][TrT][11 1][111][111] [100][010][001]

o moondon [ T e iR &R

r r12 —r? —r22 —r32 -1 — R} —R% —R} | —-r, -ry -n, _ +

n|-% & - - | R -1 R -R| o or o-n I=¢| ¢ ¢, €
ry | —ré -—r? r3 -r3 R? —-R? -1 R3| —-r, r ry ;

rs —r22 —r_% —r} ré R? R% -R% -1 Py .+ =8 r 4(: 41_'_4(: 3(:
rlz -1 Rf R% R_% -ry rs r, rs ré rzz r32 cr r P r
r3 | —R? -1 R? —R% rs —r, 7 r3 —r3’ —rf r2

B8 -’ -1 Riln oo | R e ¢ 4c, 3¢/
r} -—R_% R% —R% -1 r3 r 7y o 7 —r,2 rg‘ —rzz

Ri|=re rn =, n | ¥ -2 2 -r2|-1 R} -R3 C 3142¢
Ri}|-r, r 1y —ry | 73 -r2 -} r3|-RE -1 R} p p
R3| —r; -1y r ry ri r3 -r¥ -r} R} -R} -1
Minimal equation for ¢, Minimal equation for ¢,

2 _y& c?
c. =4c, ¢, =31+2c¢,

3 _g& _ . — . 2
c,=4¢.c, =4(41+4c )=161+16¢c, ¢, —2¢,-31=0

4

r—16 1c, +16¢ ¢, =161c, +16(3c,) (c,—3D(c,+1)=

*—64c, =(c)—641)c, =0
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letrahedral T class algebra

c¢;=1, =r1+r2+tritrs, ch=ri2trdtriitraed, ¢,=Ri>+R2*+R3?,
T’ group products T’ class products
+120° -120°
—— N ——— ~——  *[80° XY/
[Trr][TT1][1TT][11T] [111][111][111][111] [100][010][001]
I r. r. I o by, 4

1 nonion [ B o n iR B R

2 2 2 2 2 2 2
7 r w7 —r s -1 _R2 _R3 —Rl T2 gy 4L vl 6 _ T
|- 3 -7 -} | R -1 R -R| n o -n I=c¢, ¢ ¢, ¢
ry | —r¢ —r? ?3 . —~rf R} -R} -1 R}| —-r, r ry
vl =rd e gt ed oMl R R Sl s c Adc¢’ | 41+4¢ 3¢
ri | -1 R? R3 R} |-r rs r, rs ri r3 rs r r p r
2 2 2 2 2 2 2
0l wRy =1 R —Rj3 rs —r, 7 r3 o ¢ AT ri
B8 -’ -1 Riln oo | R e ¢ 4c, 3¢/
2 | —R? R?2 -R? -1 r r r -r —r? r3 —r2
Ta 3 2 1 3 1 2 4 1 3 2
Ri|=re rn =, n | ¥ -2 2 -r2|-1 R} -R3 C 3142¢
Ri}|-r, r 1y —ry | 73 -r2 -} r3|-RE -1 R} p p
R}| —ry -1, r ry ri r3 -r¥ -r} R} -R} -1

Minimal equation for ¢,

¢ =4c,

N WS N

C

*—64c =(c’-641)c. =0

4¢.c, = 4(41+4c,)=161+16c,
¢, =161c, +16¢ ¢, =161c, +16(3c,)

Minimal equation for ¢,

2
p
2

p

27

ch 4e 1)(c, —4e * 1)(c, —41)c, —0)=0 ]

31+2c
—2c —-31=0
(cp —3°1)(cp+1)=

Wednesday, April 10, 2013
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letrahedral T class algebra
letrahedral T class minimal equations
letrahedral T class projectors and characters

<
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[(cr - 4e+3m 1)(c, - 4e_3m 1)(c.—41)(c.—0)=0 )

. T N
Tetrahedral T class projectors class products 1=¢, c ¢ c,

Xy = ¥ o e N
c. =y—="5Pp P oo he e C 4¢. | 41+4c 3¢

g u classesc r r P r
u t 5
Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0 ér 4Cr 3¢
c, 31+2c¢,
. . . 1:_8_8*
Minimal equation for ¢,

Wednesday, April 10, 2013
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letrahedral T class projectors

[}3 = }Ev él;tél E?LE] (%Du:zcbqssgsc
u LH 5

o
ol

pie) _ (c,—4e*1)(e, —41)(c.—-0)
 (de—4de*)(de—4)(4e-0)

Minimal equation for ¢,

+2 i —2mi
[(cr—4e S 1)(e, —4e 3 1)(c, —41)(c, -

0)=0)

T class products

Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0

(gl

cl Cr r cp
c, | 4c¢, |4l+4c, 3c,
C, 4c, 3¢
c, 31+2c¢,
|=—g—£*

Wednesday, April 10, 2013
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letrahedral T class projectors

(o
7

1
pl= T f e
classescg G7& 8

g%g ]P)UJ
i

Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0
(c,—4e*1)(e, —41)(c.—-0)

pie) —

(4e—4e*)(4e—-4)(4e-0)

P(48*) —

(c, —4el)(c, —41)(c, - 0)

(4e*—4e)de*—4)(4e*-0)

Minima

[ equation for ¢,

[(cr —4e

+2 i 27

S 1)(c, —4de ® 1)(c, —41)(c, —

0)=0)

T class products

=c¢,| c, C, c,

c, | 4c¢, |4l+4c, 3c,

C, 4c. 3¢

C, 31+2c¢,
|=—g—£*

Wednesday, April 10, 2013
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Tetrahedral T class projectors T class products

o U Mo
C _ I
c = }E' éf;téf H?FL (%D“;— ] > <3(;;{g{ CE;J
g " / u classesc,

Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0
ple) _ (c,—4e*1)(e, —41)(c.—-0)
(4e—4e*)(4e—-4)(4e—-0)

peen _ (€, —4€l)(e, —41)(e, —0)
- (4e*—de)(de*—4)(4e*—0)

(c,—4el)(c, —4e*1)(c,-0)
(4—-4¢e)4—-4e*)(4-0)

I)(4) —

Minimal equation for ¢,

((cr - 4e+3m 1)(c,. — 4e_3m 1)(c.—41)(c.—0)=0 )

=c¢,| c, C, c,

c, | 4c¢, |4l+4c, 3c,

C, 4c. 3¢

C, 31+2c¢,
|=—g—£*

34
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Tetrahedral T class projectors T class products

o U Mo
C _ u
c = }5 éf;téf H?FL [%?“1—-1 > (D(;j{é: Cg;]
g p / u classesc,

Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0
ple) _ (c,—4e*1)(e, —41)(c.—-0)
(de—4e*)(de—-4)(4e-0)

peen _ (€, —4€l)(e, —41)(e, —0)
- (4e*—de)(der—4)(4e*-0)

(c,—4el)(c, —4e*1)(c,-0)
(4—-4¢e)4—-4e*)(4-0)

I)(4) —

(c,—4el)(c, —4e*1)(c, —41)
(0-4e)(0—-4e*)(0-4)

I)(O) _

Minimal equation for ¢,

((cr - 4e+3m 1)(c,. — 4e_3m 1)(c.—41)(c.—0)=0 )

=c¢,| c, C, c,

C, 4¢. |41+4c ) 3c,

C, 4c. 3¢

C, 31+20p
|=—g—£*

35
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letrahedral T class projectors

T class products

o U Mo
C _ u
c = }5 ég;téf H?FL [%?“1—-1 > <3(;;Ké; Cg;]
g B / u classesc,

Minimal equation for ¢ :(¢c —4€l)(c,—4e*1)(c.—41)(c,—0)=0
pue _ (¢, —4e¥1)(¢, —41)(¢, —0) _ (¢’ —4(e*+1)e, —16:€¥%)c,

(de—4e*)(4e—-4)(4e—-0)

puen _ (€, —4eD)(e, —41)(c, ~0)
 (4ex—de)(de* —4)(4e*-0)

(c,—4el)(c, —4e*1)(c,-0)
(4—-4¢e)4—-4e*)(4-0)

]?(4) —

(¢, —4el)(c, —4e*1)(c, —41)

I)(O) _
(0-4e)(0—-4e*)(0-4)

Minimal equation for ¢,

64(e—e*)e—-1)e

[(cr - 4e+3m 1)(c,. — 4e_3m 1)(c.—41)(c.—0)=0 )

=c¢,| c, C, c,

C, 4¢. |41+4c ) 3c,

C, 4c. 3¢

C, 31+20p
|=—g—£*

e£e*+]

36
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letrahedral T class projectors

T class products

o U Mo
C _ u
c = }5 ég;téf H?FL [%?“1—-1 > <3(;;Ké; Cg;]
g p / u classesc,

Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0
pae _ (6, —4€%D)(e, —41)(c, —0) _ (¢; —4(e*+1)e, +16:%)c,

(de—4e*)(4e—4)(4e—-0)
_4¢,c,t4(e)dc, +16€*c,
64i3(e* - €)
P(48*) _ (Cr - 481)(Cr — 4.1)((:}’ - O)
(4e*—4e)de*—4)(4e*-0)

(c,—4el)(c, —4e*1)(c,-0)
(4—-4¢e)4—-4e*)(4-0)

]?(4) —

(¢, —4el)(c, —4e*1)(c, —41)

I)(O) _
(0-4e)(0—-4e*)(0-4)

Minimal equation for ¢,

64(e—e*)e—-1)e

[(cr - 4e+3m 1)(c,. — 4e_3m 1)(c.—41)(c.—0)=0 )

=c¢,| c, C, c,

C, 4¢. |41+4c ) 3c,

C, 4c. 3¢

C, 31+20p
|=—g—£*

e£e*+]

37
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letrahedral T class projectors

T class products

o U Mo
C _ u
c = }5 ég;téf H?FL [%?“1—-1 > <3(;;KEZ Cg;]
g p / u classesc,

Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0
pue _ (€, —4€%)(¢, —41)(c, —0) _ (¢; —4(e*+])c, +16:%)c,

(4e—4e*)(de—-4)(4e-0)

64(e—e*)e—-1)e

_ 4¢,c,+4(e)48, +16€*c, 16(1+c¢ p)+16£ér +16-g*c,

64i/3(e” —¢)
puen _ (€, —4eD)(e, —41)(c, ~0)
 (4ex—de)(de* —4)(4e*-0)

(c,—4el)(c, —4e*1)(c,-0)
(4—-4¢e)4—-4e*)(4-0)

]?(4) —

(¢, —4el)(c, —4e*1)(c, —41)

I)(O) _
(0-4e)(0—-4e*)(0-4)

Minimal equation for ¢,

64i~/3(=i/3)

[(cr - 4e+3m 1)(c,. — 4e_3m 1)(c.—41)(c.—0)=0 )

=c¢,| c, C, c,

C, 4¢. |41+4c ) 3c,

C, 4c. 3¢

C, 31+20p
|=—g—£*

e£e*+]

38
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letrahedral T class projectors T class products

o U Mo
C _ u
c = }5 ég;téf H?FL [%?“1—-1 > <3(;;Ké; Cg;]
g p / u classesc,

Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0
pUe) _ (c,—4e*1)(e, —41)(c,.—-0) _ (cf —4(e*+1)c, +16:€*)c,
(4e—4e*)(4de—-4)(4e-0) 64(e—e*)(e—-1)e

4€ ¢, +4(e)4e, +16:€*c, 16(1+c, )+16ec, +16e*c, B 1+c +e€, +e*c,

64i\/3(e> — £) N 64i~/3(=iv/3)

ple — (c, —4el)(c, —41)(c, —0)
T (4eF—de)(deF—4)(4e*—0)

(c,—4el)(c, —4e*1)(c,-0)
(4—-4¢e)4—-4e*)(4-0)

]?(4) —

(c,—4el)(c, —4e*1)(c, —41)
(0-4e)(0—-4e*)(0-4)

I)(O) _

Minimal equation for ¢,

[(cr - 4e+3m 1)(c,. — 4e_3m 1)(c.—41)(c.—0)=0 )

e£e*+]

l=¢, vc, C, c,
c, | 4c¢, |4l+4c, 3c,
C, 4c. 3¢
C, 31+2c¢,
12
~1+c,+e%c +ec,
12
|=—g—£*

39
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Tetrahedral T class projectors T class products 1=c,| c ¢ c,
ocg%g 1 pH= X 7 e -
c,=2>——=DP l °G*e '8 C 4¢, | 41+4c 3¢
g ‘LL E‘LL C ClSS@SCg r r P r
Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0 Er 4Cr 3¢
uey (€, —4e*1)(c, —41)(c, —0) (c:—4(e*+1)c, +16:€*)c, c, 31+2cp
(4e —4e*)(4e—-4)(4e-0) 64(e—e*)(e-1)e
_ 48.c,+4(e)4e, +16-e*c, 16(1+c, )+16ec, +16-e*c, 1+c, +eC +e*c,
- 64i\3(e*—¢) 64i/3(—iv/3) - 12
puen _ (¢, —4el)(e, —41)(c, —0) _lte,tete tee )
(4e*—Ae)de*—4)(4e*-0) 12
b _ (¢, = 4€l)(c, —4e* (e, —0) . e N
(4—-4€e)4—-4e*)(4-0)
po _ (c, —4el)(c, —4e*1)(c, —41)
(0-4e)(0—-4¢e*)(0—-4)
X.= |1 €% ¢ 1
Minimal equation for ¢, xge* — |1 e e% 1
+27i =27
[(cr —4e ° 1)(c,—4e ° 1)(c,—41)(c.—-0)=0 )

40
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Tetrahedral T class projectors T class products 1=c,| c ¢ c
“c X M o e :
c, =y <=5 pt P= X ook S c. | 48 |41+4c 3¢
g I /6!1 crassescg r r P r
Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0 Er 4Cr 3¢
uey (€, —4e*1)(c, —41)(c, —0) (c:—4(e*+1)c, +16:€*)c, c, 31+2cp
(4e—4e*)(de—4)(4e-0) 64(e —e*)(e—-1)e
_4¢,c,+4(e)4€, +16€*c, 16(1+ cp)+16eér +16-g*c, B 1+ c,+ec, +€*c,
- 64i\3(e*—¢) 64i/3(—iv/3) | 12
plen — (c, —4el)(c, —41)(c,—0) _ 1+ C,t £*C, +ec, eetmif3
(4e*—4e)(4e*—4)(4e*-0) 12
e—1 e:e+23m —&X=¢e+1

per _ (€, —4eD)(c, —4e¥1)(c, ~0) _ (¢ —d(e+e¥)e, +161)e,
T (A—4e)(4—4e5)(4-0)  64(1—(e+e¥)+])

poO _ (c,—4el)(c, —4e*1)(e, —41)
(0—-4&)(0—-4e*)(0-4)
X.= |1 €% ¢ 1
Minimal equation for ¢, xge* — |1 e e% 1
+2 i —27i
[(cr —4e ° 1)(c,—4e ° 1)(c,—41)(c.—-0)=0 )

41
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Tetrahedral T class projectors T class products 1=c,| c ¢ c,
Xy => e By
c,=Y—=5 P P= 2 oGhe s c, | 4¢, |41+4c 3¢
g u K‘u’ C ClSS@SCg r r P r
Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0 Er 4Cr 3¢
v (¢, —4e*1)(c, —41)(c, —0) (¢ —4(e*+])c, +16:€%)c, c, 31+2¢,
(4e—4e*)(4e—-4)(4e—-0) 64(e—e*)(e—-1)¢e
_4¢,c,+4(e)4€, +16€*c, 16(1+ cp)+16gér +16-g*c, B 1+ c,+ec, +€*c,
- 64i\3(e*—¢) 64i/3(—iv/3) . 12
puen _ (€, —4el)(e, —41)(¢, —0) 1+, +e%¢, +ec, -
(4e*—4e)(de*—4)(4e*-0) 12
oo _ (€, —4e)(c, —4e*1)(c, —0) _ (c] —4(e+e%)e, +161)c, o, e N
- (4—-4€e)(4—-4e*)(4-0) 64(1—(e+€*)+1)
_4¢,c,+44¢, +16¢,
641+ 1+1)
poO _ (c,—4el)(c, —4e*1)(e, —41)
(0—-4e)(0—-4e*)(0-4)
X.= |1 €% ¢ 1
Minimal equation for ¢, %ge* — |1 e e% 1
+2 i —2mi
[(cr —4e ° 1)(c,—4e ° 1)(c,—41)(c.—-0)=0 )

42
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Tetrahedral T class projectors T class products 1=c,| c ¢ c,
e %ﬂ b= ¥ gll u
¢, =X —-5 p* P= 2 S5%e S c, | 4¢ |4l+4c, 3¢,
u Vs g
Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0 Er 4¢ 3¢
uey (€, —4e*1)(c, —41)(c, —0) (c:—4(e*+1)c, +16:€*)c, c, 31_|_2cp
(4e —4e*)(4e—-4)(4e-0) 64(e—e*)(e-1)e
_ 48.c,+4(e)4e, +16-e*c, 16(1+c, )+16ec, +16-e*c, 1+c, +eC +e*c,
- 64i\3(e*—¢) 64i/3(—iv/3) . 12
aen _ (¢, —4el)(c, —41)(¢, —0) _ 1+c, +e*C, +ec, e et eif3
(4e*—4e)(4e*—4)(4e*-0) 12 A\
e-1 8=€+23m —c¥=e+1
pe _ (¢, —4el)(e, —4e*1)(c, —0) _ (> —4(e+¢e%)e, +161)c, m
(4—-4¢e)(4—-4e*%)(4-0) 64(1—(e+e*)+1) o oo g
48, +4-48 +16c, 16(1+c,)+168 +16¢, l+c, +E, +e, \/\
C 64(1+1+1) 64(1+1+1) B 12 LN eer i1
pO _ (c, —4el)(c, —4e*1)(c, —41)
(0—4€)(0—4£%)(0 - 4) T:e,=|¢ ¢ & ¢
)(; =11 1 1 1
X.= |1 €% € 1
Minimal equation for ¢, .
+27Ti 2 Ti %; — 1 E E* 1
[(cr —4e ° 1)(c,—4e ° 1)(c,—41)(c.—-0)=0 )
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letrahedral T class projectors T class products 1=c, c ¢ o
e xbh T o -
[cg =y -5 P‘j P _dasszesc e S C, 4¢, |4l+4c, 3c,
u Vs g
Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0 Er 4¢ 3¢
wey (¢, —4e*1)(c, —41)(c,—-0) (cf —4(e*+1)c, +16:€*)c, c, 31_|_ch
(4e—4e*)(4e—-4)(4e—-0) 64(e—e*)(e—-1)¢e
_4¢,c,+4(e)4€, +16€*c, 16(1+ cp)+16gér +16-g*c, B 1+ c,+ec, +€*c,
- 64i\3(e*—¢) 64i/3(—iv/3) . 12
weo _ (€, —4€l)(c, —41)(c, —0) _L+c,+e%c tec, e eiei3
(4e*—4e)(de*—4)(4e*-0) 12 /\
e-1 8=€+23m —&X=€e+1
pe _ (¢, —4el)(e, —4e*1)(c, —0) _ (> —4(e+¢e%)e, +161)c, m
(4—-4e)(4—-4e*)(4-0) 64(1—(e+£*)+1) o =
48, +4-48 +16c, 16(1+c,)+168 +16¢, l+c, +E, +e, \/\
C 64(1+1+1) 64(1+1+1) B 12 LN eer i1
poO _ (¢, —4el)(c, —4e*1)(c,—41) (cC—4(e+e*)e, +16-1)(c, —41)
(0—-4e)(0—-4e*)(0—-4) 64(—€)(—e*)(—1) Ic,=|¢ ¢ € ¢,
)(;‘ =1 1 1 1
X.= |1 €% € 1
Minimal equation for ¢, .
+2 70 27 %; — 1 E E * 1
[(cr —4e ° 1)(c,—4e ° 1)(c,—41)(c.—-0)=0 )
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. T N
Tetrahedral T class projectors class products 1=c,| c ¢ c
“c X M o e .
c, =y <=5 pt P= X ook S c. | 48 |41+4c 3¢
g I /6!1 crassescg r r P r
Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0 Er 4¢ 3¢
v (¢, —4e*1)(c, —41)(c, —0) (¢ —4(e*+])c, +16:€%)c, c 3142¢
(4e—de¥)(4e—4)(4e—0) 64( — £%)(e— D)e & &
_4¢,c,+4(e)4€, +16€*c, 16(1+ cp)+16gér +16-g*c, B 1+ c,+ec, +€*c,
- 64i\3(e*—¢) 64i/3(—iv/3) - 12
aen _ (¢, —4el)(c, —41)(c, -0) _ 1+ C,t £*C, +ec, e_ev=i/3
(4e*—de)(4e*x—4)(4e*-0) 12 /\
e-1 8=€+23m —&X=€e+1
pior _ (€, —4eD(e, —4e*1)(c, —0) _ (¢ —d(e+eDe, +161)c,
(4—-4¢e)4—-4*)(4-0) 64(1—(e+£*)+1) =
48, +4-48 +16¢c, 16(1+c,)+168, +16¢, C1+c,+¢ +c, s \/\
C 64(1+1+1) 64(1+1+1) B 12 LN eer i1
o) _ (¢, —4el)(c, —4e*1)(c, —41) (Cf —4(e+e*)c. +16-1)(c.—41)
(0—-4e)(0—-4e*)(0—-4) 64(—€)(—€*)(=1) Ic,=|¢ ¢ € ¢,
_ 4¢ +4c.+16-1)(c.—41) X? - |1 1 1 1
—64
X.= |1 €% € 1
Minimal equation for ¢, .
+2 70 27 %; — 1 E E* 1
[(cr —4e ° 1)(c,—4e ° 1)(c,—41)(c.—-0)=0 )

45
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Tetrahedral T class projectors T class products 1=c,| c ¢ c,
e xbh T o
[cg =2% P‘j EP) _dasszesc e cg] c, | 4c¢, |4l+4c, 3¢,
u 5
Minimal equation for ¢ :(c,—4€l)(c.—4e*1)(c.—41)(c.—0)=0 Er 4¢ 3¢
aer_ (€, —4e¥1)(c, —41)(c, —0) _ (¢ —4(e*+D)e, +16€%)c, c, 31+42¢,
(4e—4e*)(de—-4)(4e-0) 64(e—e*)(e—-1)e
_4¢,c,+4(e)4€, +16€*c, 16(1+c, )+16ec, +16e*c, B 1+c +e€, +e*c,
- 64i\/3(e> - €) - 64i/3(—i3) - 12
wen (€, —4el)(c, —41)(c, —0) B 1+ C,+ £*¢, +ec,
(4e*—4de)de*—4)(4e*-0) 12
bty _ (€, —4eD(c, —4e*1)(c, ~0) _ (c] —4(e+e¥)e, +161)c,
(4—-4¢e)4—-4*)(4-0) 64(1—-(e+€*)+1)
4¢ ¢, +4-4¢ +16¢, 16(1+cp)+ 16¢, +16¢, B 1+cp +C. +c,
T ead+1+1) 64(1+1+1) B 12
po _ (¢, —4el)(c, —4e*1)(c, —41) _ (. —4(e+e¥)e, +16-1)(c, —41)
(0—4e)(0—-4e*)(0-4) 64(—&)(—e*)(-1) I:c,=|¢ ¢ ¢ ¢,
_ 4¢ +4c¢ +16-1)(c,—41) X? _ 1 1 1 1
—64 8
48 +4c+16¢, — 168, —16¢, —641) X,= | boer e |
_64 7(;* =11 € ¢€* 1
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Tetrahedral T class projectors T class products 1=c,| c ¢ c,
e xbh T o
[cg =y =< P‘j EP _dasszesc e cg] ¢, | 4c¢, |41+4c 3¢,
u M g P
Minimal equation for ¢ :(¢,—4€l)(c.—4e*1)(c.—41)(c.—0)=0 Er 4¢ 3¢
ey _ (€, —4e*1)(c, —41)(c, —0) _ (] —4(e*+)c, +16:%)c, c, 31+2¢,
(4e—4e*)(de—-4)(4e-0) 64(e—e*)(e—-1)e
_4¢,c,+4(e)4€, +16€*c, 16(1+c, )+16ec, +16e*c, B 1+c +e€, +e*c,
- 64i\/3(e> - €) - 64i/3(—i3) 12
wen (€, —4el)(c, —41)(c, —0) B 1+ C,+ g*¢ _+ec,
(4e*—4de)de*—4)(4e*-0) 12
pior _ (€, —del)(e, —4e* (e, —0) _ (¢} —4(e+e¥)e, +16Dc,
(4—-4¢e)4—-4*)(4-0) 64(1—-(e+€*)+1)
48, +4-4¢ +16¢c, l6(1+c,)+l16¢, +16c, ~l+c,+¢ +c,
641 +1+1D) 64(1+1+1) - 12
por _ (€, —4el)(e, —4e*D)(c, —4D) _ (¢ —4(e+e9e, +16-1)(c, 41
(0—-4e)(0—-4e*)(0—-4) 64(—e)(—e*)(—1) I':c,=|¢ ¢ € ¢
_ 4¢ +4c.+16-1)(c,—41) X; _ 1 1 1 1
—64
48 ¢ +4¢>+16¢, —168 —16¢, —641) = |1 e ¢ 1
= Y Xo=1|1 e &% 1
4(41+4c,)+16¢€,+16¢c, —16¢, —16¢c, —64-1)
~ —64
47
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letrahedral T class characters T class products 1

=c¢,| c, C, C
ocg%g 1 pl= ¥ o e ~ i
[cg = %7 P] [ classesc, (G ¢ g] c, | 4c¢, |4l+4c, 3¢,
Minimal equation for ¢ :(¢,—4€l)(c.—4e*1)(c.—41)(c.—0)=0 Er 4¢ 3¢
peier _ (€, = 4e*1)(¢, —41)(c, =0) _ (€] —4(e* +D)e, +16e%)c, c, 3142¢,
(4de—4e*)(4e—4)(4e—-0) 64(e—e*)e—-1)e
_4¢,c,+4(e)4e, +16€*c, 16(1+c, )+16ec, +16-e*c, B 1+c +e€, +e*c,
- 64ix/3(e” - €) - 64i/3(—i3) - 12
p4en) (c, —4el)(c, —41)(c, -0) _ 1+ C,T £*C, +ec,
(4e*—4de)de*—4)(4e*-0) 12
b _ (€, —4el)(e, —4e*1)(c, ~0) _ (7~ d(e+eDe, +161)c,
(4—-4¢e)4—-4e*)(4-0) 64(1—(e+&*)+1)
48, +4-4¢ +16¢c, 16(1+c,)+16¢, +16¢, I+c,+¢C +c,
64+ 1+1D 64(1+1+1) B 12
po) _ (€, —4el)(e, —4e*)(c, —41) _ (¢} —4(e+eH)e, +16-1)(c, —41)
(0—-4e)(0—-4e*)(0—-4) 64(—&)(—e*)(—1) I:c,=|¢ ¢ ¢ ¢,
_ 4¢ +4c.+16-1)(c,—41) %;\ _ 1 1 1 1
—64
48 ¢ +4c>+16¢, — 168 —16¢ —641) = |1 er e |
B —64 Xo=1|1 e €% |1
_ 4(41+4cp)+16ér+16cr—16ér—16cr—64-1)=—48-1+16cp :él—lc =13 0 0 -
—64 —64 4= 47" °
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Octahedral O class algebra

c;=1, c=ritrtritratri?tr?+r’+rs,  ¢,=Ri?>+R2?+R3?,
cz=R1+R2+R3+R?+R23+R33, ¢;=l1th+iz+lstis+ie

O class products
Unnecessary to do 24°=576 products since each row (or column) of cacg has same class proportion

For example:

c,¢ci= RiZiit....= Ry+....
+R2%+.... +1i +....
+R3%i1+.... TR+

Wednesday, April 10, 2013
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Octahedral O class algebra

c;=1, c=ritrtritratri?tr?+r’+rs,  ¢,=Ri?>+R2?+R3?,
cz=R1+R2+R3+R?+R23+R33, ¢;=l1th+iz+lstis+ie

O class products
Unnecessary to do 24°=576 products since each row (or column) of cacg has same class proportion

For example: So there are 2¢x for each ¢ :
cre¢i = RiFiit...= Ro+... ¢, ¢;=2crte;;or: 4ertle et

+R%i+.... +1p +.... e

+R32i1+.... +R3+

Wednesday, April 10, 2013
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Octahedral O class algebra

¢;=1, c=ritrtritratri?+r?+ri+rse?,  ¢,=Ri°+R2*+R3%,
¢:=R1+R2+R3+R3+R23+R33, ¢;=i1+Hix+Hiz+Hig+is+ig

O class products
Unnecessary to do 24°=576 products since each row (or column) of cacs has same class proportion

For example: So there are 2¢i for each ¢ ...... ... n (°c,)'(°ci)=(3):(6)=18 terms
crCi = Ri%ii+....= Ro+.... C)Ci =2CrTC;i ; Or: 4ert2¢ etc.

+R%i+.... +1p +.... e . ) o )
R +.... +RA+ TR So: 2(°cr)+(%ci) =2-6+6=18

Proof that class proportion cannot vary:

c.cr = gihi+ghi+....= gihi+tgihit/+.... = gihi+tgit/thit’+.... = githi+ g thit/+...
+giho+goho+.... +gihy+tgihot '+ +giho+tgit/thot/+.... +giho+ g thot'+....
= gihst+ghs+.... tgihot+tgihst/+.... +gihy+tgit-‘thst/+.... +gho+ g thst!+...

O class product table

1=c¢ C, c, Cp C,
¢, | 8l+4c,+8c¢, 3c, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,tc,
Cp 61+3c,+2¢, | 3c.+4c,
C, 61+3c,+2c,

Minimal equation for ¢,
c,’=31+2c¢,

c,’-2¢,-31 =0
(¢,-31)(¢,+1) =0

Wednesday, April 10, 2013

52



>

Octahedral O class algebra
Octahedral O class minimal equations
Octahedral O class projectors and characters

<

Wednesday, April 10, 2013

53



Octahedral O class minimal equations

o
c_X [
cg=2—g £ p* EP“= ) X, ng

classes Cg °G

u (M
O class product table . .
1=c c c. . ¢ Minimal iquatlon for ¢
c, | 8l+dc,+8c, 3c, 4e,+4c, 4e,+4c, cr=6-1+3¢+2¢,
c, 31+2¢, c.t2¢, 2¢,tc,
Cp 61+3c,+2¢, | 3c.t+4c,
C, 61+3c,+2c¢,
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Octahedral O class minimal equations

o
c_X [
cg=2—g £ p* EP“= ) X, ng

classes Cg °G

u (M
O class product table o |
1=c c c. . ¢ Minimal iquatlon for ¢
¢, | 8l+de +8c, 3c, 4¢ t4c, dc, +4c. Ci 3:6-1 +3cr+2cp
c, 31+2cp c,t+2c¢, 2¢,+c, Ci =6-1ci+30rci+2cpcl—
Cr 61+3c,+2¢c, | 3c+4c,
¢ 61+3c,+2c,
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Octahedral O class minimal equations

o ol
Co X T2
Cg = Dl p'= X oG%g g
m /gll cﬂassescg
O class product table . .
[—c o o o . Minimal equation for c¢;
1 : ” i | ¢?=6'1+3¢,+2¢
c, | 8l+4c+8c, 3c, de,t4c, 4e,t4c, P
c 31+2c ¢ t+2¢ 2¢,t+c cri=0-1ei+3eqeit e,
p p R i RTY
=0¢;+3(4crt4c))+2(2¢rtc;
¢, 61+3c,+2¢, | 3c+dc, r3(dentde)ro(2ente)
C, 61+3c,+2¢,
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Octahedral O class minimal equations

o H
c_X M s
c, —y_ 878 ph pl= X OG%g c,
u ,6‘1 cﬂassescg

O class product table . ,
- Minimal equation for ¢

Bl BN o X - ¢2=6-1+3¢,+2¢

¢, | 8l+de +8c, 3¢, 4c t4c, 4c t4c, l i g

c 31+2¢ c,t2¢ 2¢,t+c ci3:6.1ci+30rci+2cpci

’ di I S =6¢;+3(4crt+4c;)+2(2¢cx+c¢;)
Cr 61+3c,+2¢, | 3c,t4c, e =16¢x+20¢;
C, 61+3c,+2¢,
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Octahedral O class minimal equations

o H
c_X M s
c, —y_ 878 ph pl= X OG%g c,
u ,6‘1 cﬂassescg

O class product table . ,
- Minimal equation for ¢

=¢ c, ¢, € G ¢?=6-1+3¢+2¢

¢, | 8l+de +8c, 3¢, 4c t4c, 4c t4c, l i g

c 31+2¢ c,t2¢ 2¢,t+c ci3:6olci+30rci+2cpci

’ di I S =6¢;+3(4crt+4c;)+2(2¢cx+c¢;)
Cr 61+3c,+2¢, | 3c,t4c, e =16¢x+20¢;
C, 61+3c,+2¢,
c’=  16¢cre; +20cic
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Octahedral O class minimal equations

o H
c_X M s
_ u
ngxﬁ PH pHt= X OG%g ¢,
u ,6‘1 cﬂassescg
O class product table . ,
- Minimal equation for ¢
=¢ c, ¢, € G ¢?=6-1+3¢+2¢
¢, | 8l+de +8c, 3¢, 4c t4c, 4c t4c, l i g
c 31+2¢ c,t2¢ 2¢,t+c ci3:6olci+30rci+2cpci
’ di I S =6¢;+3(4crt+4c;)+2(2¢cx+c¢;)
Cr 61+3c,+2¢, | 3c,t4c, e =16¢r+20c;
C, 61+3c,+2¢,
c’=  16¢cre; +20cic

=16(3¢,+4c,)+20(6-1+3¢+2¢,)
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Octahedral O class minimal equations

o H
c_X [
¢, = y_£&£78 pH pHt= X OG%g ¢,
u ,6‘1 cﬂassescg

O class product table . ,
- Minimal equation for ¢

—4 & e i - c?=61+3¢,+2¢

¢, | 8l+de +8c, 3¢, 4c t4c, 4c t4c, l i g

c 31+2c¢ c,t2¢ 2¢,t+c ci3:6olci+30rci+2cpci

’ di I S =6¢;+3(4crt+4c;)+2(2¢cx+c¢;)
Cr 61+3c,+2¢, | 3c,t4c, e =16¢r+20c;
C, 61+3c,+2¢,

c¢t=  16¢cre; +20c¢ic;
=16(3¢,+4c,)+20(6-1+3¢,+2¢,)
=48¢,+64¢c,+120-1+60c¢,+40c,)
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Octahedral O class minimal equations

oy o
= . ;{ C
P classes Co CHEI

O class product table o .
-y . . . . Minimal equation for ¢
1 r P R i cl2:6.1+3cr+2cp
¢, | 8l+de +8c, 3¢, 4c t4c, 4c t4c,
c 31+2¢ c,t+2c¢ 2¢qtc ci3:6.1ci+3crci+2cpci
P P 61+§ +; . i4 | =6¢;+3(4ert+4c)+2(2cr+ci)
Cr A B, ¢’ =16¢x+20¢;
C, 61+3c,+2¢,

c¢t=  16¢cre; +20c¢ic;
=16(3¢,+4c,)+20(6-1+3¢,+2¢,)

=48¢,+64¢,+120-1+60¢,+40¢c,)
=120-1+108¢,+104¢,
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Octahedral O class minimal equations

oy o
= C
P classes Co OG%g 8

O class product table o |
1=c c c c N Minimal equation for ¢
1 : : - | ¢?=6'1+3¢,+2¢
¢, | 8l+de +8c, 3¢, 4c t4c, 4c t4c, l i g
¢ 31+2¢ c.+2¢ 2¢.+c ci3:6°lci+3CrCi+ZCpci
p R e —6e+3 (dext4e)+2(2er+e)
Cp 61+3c +2¢ 3¢, +4c¢ 3_
d ’ ¢’ =16¢r+20¢;
¢ 61+3cr+2cp

c’= 16cze; +20cic;
=16(3¢,+4c,)+20(6-1+3¢c,+2¢,)
=48¢,+64c,+120-1+60c,+40¢c,)
=120-1+108¢,+104c¢c,

¢’ =120c¢;+108¢,c; +104c,¢

=120¢i+108(4crt+4¢;)+104(2¢cr+¢;)
=0640cr+0656¢;
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Octahedral O class minimal equations

oy o
= C
P classes Co OG%g 8

O class product table o |
1=c c c c N Minimal equation for ¢
1 : : - | ¢’=6"1+3¢,+2¢
¢, | 8l+de +8c, 3¢, 4c t4c, 4c t4c, l i g
¢ 31+2¢ c.+2¢ 2¢.+c ci3:6°lci+3CrCi+20pci
p R e —6e+3 (dext4e)+2(2er+e)
Cp 61+3c +2¢ 3¢, +4c¢ 3_
d ’ ci’=16¢czt+20¢;:
¢ 61+3Cr+2cp FUTTTTmTmTmmmmmmtemmmEets

c’= 16cze; +20cic;
=16(3¢,+4c,)+20(6-1+3¢c,+2¢,)
=48¢,+64c,+120-1+60c,+40¢c,)
=120-1+108¢,+104c¢c,

¢’ =120c¢;+108¢,c; +104c,¢

=120¢i+108(4crt+4¢;)+104(2¢cr+¢;)
=0640cr+0656¢;

Wednesday, April 10, 2013




Octahedral O class minimal equations

oy o
= C
P classes Co OG%g 8

O class product table o |
1=c c c c N Minimal equation for ¢
1 : : - | ¢’=6"1+3¢,+2¢
¢, | 8l+de +8c, 3¢, 4c t4c, 4c t4c, l i g
¢ 31+2¢ c.+2¢ 2¢.+c ci3:6°lci+3CrCi+20pci
p R e —6e+3 (dext4e)+2(2er+e)
Cp 61+3c +2¢ 3¢, +4c¢ 3_
d ’ ci’=16¢czt+20¢;:
¢ 61+3Cr+2cp FUTTTTmTmTmmmmmmtemmmEets

c’= 16cze; +20cic;
=16(3¢,+4c,)+20(6-1+3¢c,+2¢,)
=48¢,+64c,+120-1+60c,+40¢c,)
=120-1+108¢,+104c¢c,

¢’ =120c¢;+108¢,c; +104c,¢

=120¢i+108(4crt+4¢;)+104(2¢cr+¢;)
=0640cr+0656¢;

. 40¢7=640cx+800c¢;
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Octahedral O class minimal equations

1
pl= T f e
classescg CHEE

O class product table o |
1=c c c c N Minimal equation for ¢
1 : : - | ¢’=6"1+3¢,+2¢
¢, | 8l+de +8c, 3¢, 4c t4c, 4c t4c, l i g
¢ 31+2¢ c.+2¢ 2¢.+c ci3:6°lci+3CrCi+20pci
p R e —6e+3 (dext4e)+2(2er+e)
Cp 61+3c +2¢ 3¢, +4c¢ 3_
d ’ ci’=16¢czt+20¢;:
¢ 61+3Cr+2cp FUTTTTmTmTmmmmmmtemmmEets

c’= 16cze; +20cic;
=16(3¢,+4c,)+20(6-1+3¢c,+2¢,)
=48¢,+64c,+120-1+60c,+40¢c,)
=120-1+108¢,+104c¢c,

¢’ =120c¢;+108¢,c; +104c,¢

=120¢i+108(4crt+4¢;)+104(2¢cr+¢;)
=0640cr+0656¢;

. 40¢7=640cx+800c¢;
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Octahedral O class minimal equations

1
pl= T f e
classescg CHEE

O class product table o |
1=c c c c N Minimal equation for ¢
1 : : - | ¢’=6"1+3¢,+2¢
¢, | 8l+de +8c, 3¢, 4c t4c, 4c t4c, l i g
¢ 31+2¢ c.+2¢ 2¢.+c ci3:6°lci+3CrCi+20pci
p R e —6e+3 (dext4e)+2(2er+e)
Cp 61+3c +2¢ 3¢, +4c¢ 3_
d ’ ci’=16¢czt+20¢;:
¢ 61+3Cr+2cp FUTTTTmTmTmmmmmmtemmmEets

Wednesday, April 10, 2013

Minimal equation for ¢,

c’= 16cze; +20cic;
=16(3¢,+4c,)+20(6-1+3¢c,+2¢,)
=48¢,+64c,+120-1+60c,+40¢c,)
=120-1+108¢,+104c¢c,

¢’ =120c¢;+108¢,c; +104c,¢

=120¢i+108(4crt+4¢;)+104(2¢cr+¢;)
=0640cr+0656¢;

. 40¢7=640cx+800c¢;

[ 0=(c+6-1)(ci-6-1)(ci+2-1)(c:-2-1)(ci-0-1) ]
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Octahedral O projector algebra
Begin with minimal equation.(0= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) )

0 U
C ,éll *
[c _y et P“J P'= 3 X ¢
e m /gll cﬂassescg

per _ (€ +21)(¢,~6)(¢, +61)(c, ~0)
 242)2-6)2+6)2-0)

O class product table

1=c¢ C, c, Cp C,
¢, | 8l+4c.+8c, 3c, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,+c.
Cp 61+3c,+2¢, | 3c.t4c,
C, 61+3c,+2c¢,

Wednesday, April 10, 2013



Octahedral O projector algebra
Begin with minimal equation:(ﬂ= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) )

o, LH
C, X T2l
— g™8 pH H— H
[cg _% g/.t P] EP ClaSsze‘sc oG%g cg]

by _ (€ +21)(e, =6 D(e, +61)(¢, =0) _ (¢, +24)(¢] =36 e,
T (2+2)2-6)2+6)(2-0) 256

O class product table

1=c¢ C, c, Cp C,
¢, | 8l+4c.+8c, 3c, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,+c.
Cp 61+3c,+2¢, | 3c.t4c,
C, 61+3c,+2c¢,
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Octahedral O projector algebra
Begin with minimal equation:(ﬂ= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) )

o, LH
C, X T2l
— g™8 pH H— H
[cg _% g/.t P] EP ClaSsze‘sc oG%g cg]

g
per _ (€, +21)(e,~6D)(¢c, +6 D¢, =0) _ (¢, +21)(ef =36, _ ¢} +2¢]-36¢~T2¢,
(2+2)2—-6)2+6)2—0) 256 256

O class product table

1=c¢ C, c, Cp C,
¢, | 8l+4c.+8c, 3¢, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,+c.
Cp 61+3c,+2¢, | 3c.t4c,
C, 61+3c,+2c¢,
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Octahedral O projector algebra
Begin with minimal equation:(ﬂ= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) )

0 U
C /éll *
[c :2 g%g Plfj Pu: 2 OG%({; cg
e m /gll cﬂassescg

per _ (€, +21)(e,~6D)(¢c, +6 D¢, =0) _ (¢, +21)(ef =36, _ ¢} +2¢]-36¢~T2¢,
(2+2)2—-6)2+6)2—0) 256 256

O class product table

1=c¢ C, c, Cp C,
¢, | 8l+4c.+8c, 3¢, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,+c.
Cp 61+3c,+2¢, | 3c.t4c,
C, 61+3c,+2c¢,
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Octahedral O projector algebra
Begin with minimal equation:(ﬂ= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) )

o, LH
C, X T2l
— g™8 pH H— H
[cg _% g/.t P] EP ClaSsze‘sc oG%g cg]

g
per _ (€, +21)(e,~6D)(¢c, +6 D¢, =0) _ (¢, +21)(ef =36, _ ¢} +2¢]-36¢~T2¢,
(2+2)2—-6)2+6)2—0) 256 256

¢?= 61+3¢c+2c,

O class product table

1=c¢ C, c, Cp C,
¢, | 8l+4c.+8c, 3¢, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,+c.
Cp 61+3c,+2¢, | 3c.t4c,
C, 61+3c,+2c¢,
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Octahedral O projector algebra
Begin with minimal equation.(0= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) )

o %
C M
[c _ Zg_%g P“J pHt= X OG%g ¢,
e m /gll cﬂassescg

py _ (€121, —6D)(¢, +6)(¢, ~0) _ (¢, +21)(¢}=36De, _ e/+2¢]~36¢]-T2¢,

2+2)2-6)2+6)2-0) —256 —256
cr= +16¢x+20¢;
¢’= 6:-1+3¢c,+2¢,
Ci = + Ci

O class product table

1= C, c, Cp C,
¢, | 8l+4c.+8c, 3c, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,+c.
Cp 61+3c,+2c¢, 3¢ +4c,
C, 61+3c,+2c¢,
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Octahedral O projector algebra
Begin with minimal equation.(0= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) )

o
C ;K' f’l *
_y_gtg pu h u
[cg _% K/.L PJ EP) ClaSsze:sc oG%g cgj

g
py _ (€121, —6D)(¢, +6)(¢, ~0) _ (¢, +21)(¢}=36De, _ e/+2¢]~36¢]-T2¢,

(2+2)(2-6)(2+6)2—-0) 256 256
c/=120-1+108¢,+104c,
Co= +16¢x+20¢;
¢?= 61+3¢+2¢,
C; = + C;

O class product table

1= C, c, Cp C,
¢, | 8l+4c.+8c, 3c, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,+c.
Cp 61+3c,+2c¢, 3¢ +4c,
C, 61+3c,+2c¢,
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Octahedral O projector algebra
Begin with minimal equation.(0= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) )

o
C ;K' f’l *
_y_gtg pu h u
[cg _% K/.L PJ EP) ClaSsze:sc oG%g cgj

g
per _ (€, +21)(e,~6D)(¢c, +6 D¢, =0) _ (¢, +21)(ef =36, _ ¢} +2¢]-36¢~T2¢,
(2+2)2—-6)2+6)2—0) 256 256

¢’ =120-1+108¢,+104c,

c/=120-1+108¢,+104c,

Co= +16¢z+20c¢;
¢’= 6:-1+3¢c,+2¢,
C; = + C;

O class product table

1= C, c, Cp C,
¢, | 8l+4c.+8c, 3c, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,+c.
Cp 61+3c,+2c¢, 3¢ +4c,
C, 61+3c,+2c¢,
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Octahedral O projector algebra

Begin with minimal equation:(ﬂ= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) ]

°c %,u
—y_8&78

7

1
Pl= ¥ Tt
classesc. (7 £ 8

Y

py _ (€121, —6D)(¢, +6)(¢, ~0) _ (¢, +21)(¢}=36De, _ e/+2¢]~36¢]-T2¢,

2+2)(2-6)2+6)(2-0) —256 —256
¢?=120-1+108¢,+104c, ¢’ =120-1+108¢,+104¢,
¢3= +16¢a+20¢; +2¢7° = +32¢r+40¢;
¢’= 6:-1+3¢c,+2¢,

Ci = + Ci
O class product table
1= C, c, [ C,
(o 81+4cr+8cp 3c, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,+c.
Cp 61+3c,+2¢, | 3c.t4c,
C, 61+3c,+2c¢,

76
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Octahedral O projector algebra

Begin with minimal equation:(ﬂ= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) ]

°c U
[cg :2 g%g PHJ
u (M

1
Pl= ¥ Tt
classesc. (7 £ 8

Y

py _ (€121, —6D)(¢, +6)(¢, ~0) _ (¢, +21)(¢}=36De, _ e/+2¢]~36¢]-T2¢,

(2+2)(2—6)2+6)2-0) 256 256
¢?=120-1+108¢,+104c, ¢’ =120-1+108¢,+104¢,
¢3= +16¢a+20¢; +2¢7° = +32¢r+40¢;
¢?= 61+3c+2¢, -36¢°=-216-1-108¢, -72c¢,
Ci = + Ci

O class product table

1= C, c, Cp C,
¢, | 8l+4c.+8c, 3c, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,+c.
Cp 61+3c,+2c¢, 3¢ +4c,
C, 61+3c,+2c¢,

77
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Octahedral O projector algebra

Begin with minimal equation:(ﬂ= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) ]

°c U
[cg :2 g%g PHJ
u (M

7
Pl= ¥ Tt
classesc. (7 £ 8

Y

py _ (€121, —6D)(¢, +6)(¢, ~0) _ (¢, +21)(¢}=36De, _ e/+2¢]~36¢]-T2¢,

2+2)(2-6)2+6)(2-0) —256 —256

¢?=120-1+108¢,+104c, ¢’ =120-1+108¢,+104¢,

¢3= +16¢a+20¢; +2¢7° = +32¢r+40¢;

¢’= 61+3¢+2¢, -36¢°=-216-1-108¢, -72¢,

c; = + C -12¢; = -72¢;
O class product table
1= C, c, [ C,

(o 81+4cr+8cp 3c, 4ct4c, 4ct4c,

c, 31+2cp c,t+2¢, 2¢,+c,

Cp 61+3cr+2cp 3cr+4cp

C, 61+3c,+2c¢,

78
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Octahedral O projector algebra

Begin with minimal equation:(ﬂ= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) )

o H
[gZZ Cg%g PHJ
u (M

7
Pl= ¥ Tt
classesc. (7 £ 8

Y

py _ (€, +2)(€, —6D)(e, +61)(e,=0) _ (¢, +21)(e}=36De, _ e/+2¢]~36¢]~T2¢,

(2+2)(2—6)2+6)2-0) 256 256
¢?=120-1+108¢,+104c, ¢’ =120-1+108¢,+104¢,
¢3= +16¢a+20¢; +2¢7° = +32¢r+40¢;
¢?= 61+3c+2¢, -36¢°=-216-1-108¢, -72c¢,
c; = + C -72¢; = -72¢;

O class product table

-256P?) =-96-1+ 0 ¢,+32¢, +32¢z- 32¢;

1= C, c, Cp C,
¢, | 8l+4c.+8c, 3¢, 4c¢t+4c, 4¢+4c,
c, 31+2¢, c,t+2¢, 2¢+c,
(o 61+3c,+2¢, | 3c.t4c,
C, 61+3c,+2c¢,

79
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Octahedral O projector algebra

Begin with minimal equation:(ﬂ= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) ]

°c U
[cg :2 g%g PHJ
u (M

7
Pl= ¥ Tt
classesc. (7 £ 8

Y

py _ (€121, —6D)(¢, +6)(¢, ~0) _ (¢, +21)(¢}=36De, _ e/+2¢]~36¢]-T2¢,

(2+2)(2—6)2+6)2-0) 256 256
¢?=120-1+108¢,+104c, ¢’ =120-1+108¢,+104¢,
¢3= +16¢a+20¢; +2¢7° = +32¢r+40¢;
¢?= 61+3c+2¢, -36¢°=-216-1-108¢, -72c¢,
c; = + C -72¢; = -72¢;

O class product table

-256P?) =-96-1+ 0 ¢,+32¢, +32¢r- 32¢;
3. 0 1 1 1

P¥= —1-—c,+—-c,——c,+—¢
8 8 3 3 3

1= C, c, Cp C,
¢, | 8l+4c.+8c, 3c, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,+c.
Cp 61+3c,+2c¢, 3¢ +4c,
C, 61+3c,+2c¢,

80
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Octahedral O projector algebra

Begin with minimal equation:(ﬂ= (c;+2-1)(ci-2-1)(¢ci+6:-1)(¢i-6:1)(¢i-0-1) ]

°c U
[cg :2 g%g PHJ
u (M

py _ (€121, —6D)(¢, +6)(¢, ~0) _ (¢, +21)(¢}=36De, _ e/+2¢]~36¢]-T2¢,

1
Pl= ¥ Tt
classesc. (7 £ 8

Y

2+2)2-6)2+6)(2-0)

c/=120-1+108¢,+104c,

—256 —256
¢’ =120-1+108¢,+104c,

¢3= +16¢a+20¢; +2¢7° = +32¢r+40¢;
¢’= 61+3¢+2¢, -36¢°=-216-1-108¢, -72¢,
c; = + C -72¢i = -72¢;
-256P?2) =-96-1+ 0 ¢,+32¢, +32¢z- 32¢;
PO = D149 _1¢ —lcR ric
8 8™ 87" 8 8 '
O class product table X | 8=1 1, Py R, i
1= C, c, Cp C,
¢, | 8l+4c.+8c, 3c, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,+c. .
Cp 61+3c,+2c¢, 3¢ +4c, x" 3 0O -1 =1 1
C, 61+3c,+2c¢,

81
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Octahedral O projector algebra
Begin with minimal equation:

u E“

(¢, +21)(¢, = 6 1)(¢, +61)(¢,—0) _

PR —

(¢, +21)(c;-361)c,

0=(c;+2-1)(ci-2-1)(¢i+6:-1)(¢i-6-1)(ci-0-1)

1
Pl= ¥ Tt
classesc. (7 £ 8

c'+2¢'—36¢c—-72c,

2+2)2-6)2+6)2-0) —256 —256
¢=120-1+108¢,+104c, ¢! =120-1+108¢:+104c¢,
¢3= +16¢a+20¢; +2¢° = +32¢z+40c¢;
¢’= 61+3¢+2¢, -36¢°=-2161-108¢, -72c¢,
c; = + C -12¢; = -72¢;
-256P?) =-96-1+ 0 ¢,+32¢, +32¢r- 32¢;
3. 0 1 1 1
PY= Z1+—¢.——c,——c,+—c,
8 8 8 " 8 3
P = é1+Oc L c, —lc
8 8 8 " 8 3
O class product table Octahedral O characters Xs | 8=1 Tia Py Ry g
1= C, c, Cp C, '
¢, | 8l+4c.+8c, 3c, 4ct4c, 4ct4c,
c, 31+2¢, c,t+2c, 2¢,+c. P 3 0 -1 1 -1
Cp 61+3c,+2c¢, 3¢ +4c, P 3 0 -1 —1 1
C, 61+3c,+2c¢,

82
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Octahedral O projector algebra
Begin with minimal equation: 0= (¢;+2-1)(c;-2-1)(¢ci+6-1)(¢ci-6-1)(¢;-0-1)

°c ;K' M s
[c —y_&tg ij pl= T OG%g ¢,
m /gll cﬂassescg

py _ (€121, —6D)(¢, +6)(¢, ~0) _ (¢, +21)(¢}=36De, _ e/+2¢]~36¢]-T2¢,

2+2)2-6)2+6)2-0) 256 - 256
¢?=120-1+108¢,+104c, ¢! =120-1+108¢,+104c,
¢3= +16¢a+20¢; +2¢° = +32¢z+40c¢;
¢’= 61+3¢+2¢, -36¢°=-2161-108¢, -72c¢,
c; = + C -12¢ = -72¢;
-256P?) =-96-1+ 0 ¢,+32¢, +32¢r- 32¢;
3. 0 1 1 1
P¥= —1+—c,——c,——c,+—¢
8 8 8 8 8
3. 0 1 1 1
P™= Z1+—¢c ——c¢ +—c,——c¢,
8 8 8 7 8 8
O class product table Octahedral O characters X. | 8=1 T4 Py Ry g
1= c, c, Cp c. x| 11 1 1
c, | 8l+4c+8c, 3c, 4e tic, 4¢ +ic, (Remaining 1 11 -1 -1
character E
c, 31+2¢, c,t+2c, 2¢,+c. derivations X 2 -1 2 0 0
c, 61+3c,+2c, | 3c+4c, left as an x"| 3 o -1 1 -1
C, 61+3c,+2c¢, exercise) X 3 0o -1 -l 1
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Octahedral Oy,DO0 subgroup correlations
* Octahedral Oy,D0 subgroup correlations
O»D>0DD4 subgroup correlations
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Octahedral OyD O subgroup correlations

Fig. 3.1.1 PSDS

u . Ir= Ip= IR= Ii=

v r
X 1.4 Pu: xyz S;i.4 Oy, Sxyz Gi.s
ZAlg 1 1 1 1 1 1 1 1 1 1
ZAzg 1 1 1 —1 —1 1 1 1 -1 =]
12 -1 2 0 0|2 -1 2 0 0
leg 3 0 -1 1 —1 3 0 —1 1 =
el 1 1 ly-r -1 -1 -1 -l
P 1 - -1{-1 -1 -1 1 1
x*!12 -1 2 0 0|2 1 =2 0 0
130 - -1|-3 0 1 -l
ZTzu 3 0 —1 —1 1 -3 0 1 1 %
000\ A A E T, T,

A, 1 ‘

A,, 1

E, 1

T, !

T, 1

Alu 1

A2u 1

E, 1

T 1

u Order of Symmetry Group | ;
I,, : | S, W 6 8 12 16 24 48
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a 4

Octahedral Oy,DO0 subgroup correlations
Octahedral Oy,D0 subgroup correlations

* OrDOD D4 subgroup correlations

Or2>0DD4DCy subgroup correlations
Applications

Wednesday, April 10, 2013

87



Octahedral O,>0DD 4D Cy subgroup correlations

180° 90°  180°

%5 ©O)|g=1r, p,. R, 1
A, 1 1 1 1 1
A, 1 1 -1 -1
E 2 2 0 0
T, 3 o\ -1 1 -1
7, | 3 fo\ -1 1 1

2. (D,) gl =1 pz%x,y>i3,4
A 1 1 1 1 1
B, 1 1 | 1 -1
A, 1 1 1 -1 -1
B, 1 1 | | 1
E 2 -2 0 0 0

O| Dy subduction

D4: 17p218009R2i9007 p218009 i3’4

Fig. 3.1.1 PSDS

O&)
L-vorh
&
Order of Symmetry Gm[
SRR, WO | 6 8 12 [5) 24 48
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Octahedral O,>0DD 4D Cy subgroup correlations

O| Dy subduction
“ i 180° 900 180° De 1,050 Ratobospsisosiiiza @ Fig. 3.1.1 PSDS
X.0) | g=1r, p,, R 1,
A 1 1 1 1 1
A, 1 1 o
E 2 2 0 0
T, 3 O\ -1 1 -1
T, 3 0O\ -1 —.1 1
2(D,) gl =1 pm\l
A 1 1 1 1 1
B, 1 1 -1 1 -1
A, 1 1 1 —1 —1
B, 1 1 -1 -1 1
E 2 -2 0 0 0
%5(C4) lg_l 12’%}11 90°
(0), 1 1 1 1
1), 1 i -1 —i
(2), 1 —1 1 —1
(3), 1 —1 —1 I

Order of Symmetry Gml
2 3 4 6 8 12 [5) 24 48
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Octahedral O,>0DD 4D Cy subgroup correlations

O| Dy subduction
) B 180° 90°  180° Dy 1,p2180°,Rz90°, pz180°, 134
X.0) | g=1r, p,, R 1, Al(O) lD4 =1 1 1 1 1
A 1 \1/ 1 1 1 i gl ’ '
A, 1 1 -1 -1
E 2 2 0 0
T 3 fo\ -1 1 -1
T, 3
%5 (D,) gl: , °\i3,4
A 1 1 1 1 1
B, 1 1 -1 1 -l
A, 1 1 1 -1 -1
B, 1 1 -1 | -1 1
E 2 —2 0 0 0

Order of Symmﬂrysnowl
2 3 4 6 8 12 16 24 48
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Octahedral O,>0DD 4D Cy subgroup correlations
O| Dy subduction

2,0) | g=1 1, ]gOO R ]i(f(): D2 1,p2180°,Rz490°, Pz180°, 13,4
g xyzZ xyz AI(O)\LD4: 1, 1, 1, 1, 1 . AI(O)iD4 :AI(D4)

0 @‘ X As'
e
@,
\

X
SN/ /4
(0

Order of Symmﬂrysnowl
2 3 4 6 8 12 16 24 48
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Octahedral O,>0DD 4D Cy subgroup correlations
O| Dy subduction

2,0) | g=1 1, ]gOO R ]i(f(): D2 1,p2180°,Rz490°, Pz180°, 13,4
g xyz xyz Al(O)\LDélz 1, 1, 1, 1, 1. AI(O)lD4 :AI(D4)
A20)D4=1, 1, -, 1, -1.

0 @‘ X As'
e
@,
\

X
SN/ /4
(0

Order of Symmﬂrysnowl
2 3 4 6 8 12 16 24 48
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Octahedral O,>0DD 4D Cy subgroup correlations
O| Dy subduction

© © ]800 D : 7 o 7 ] 7 o 1
%5(0) g:1 L 4 ]ggz 910{xyz il 6 ! l,p e ,R 0 p 1807 134
S AA(O)Ds=1, 1, 1, 1, 1. Ai(0)|Ds=A1(Dy)
AO)|Ds=1, 1, -I, I, -1. A2(0)|Ds=B1(D4)

0 @‘ X As'
e
@,
\

X
SN/ /4
(0

Order of Symmﬂrysnowl
2 3 4 6 8 12 16 24 48

Wednesday, April 10, 2013 93



Octahedral O,>0DD 4D Cy subgroup correlations
O| Dy subduction

L (O =1 r_, Yyz nyz 1.6
% 0)| g=1 1, p ha la0)Ds= 1, 1,

Ax(O)|Ds=1, 1,
EO)|Ds=2, 2,

180° 90°  180° Da: 1,p2180°,Rz90°, Pz180°, 3.4
1. Ai(O)|Ds=A1(Dy)
-1. Ax(O)|Ds=B1(Dy)

%

\]

N

Can

z(\\X\:
N

RO

Order of Symmetry Group |

O
o/
\!

6 8 12 16 24

48
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Octahedral O,>0DD 4D Cy subgroup correlations
O| Dy subduction

L (O =1 r, vyz nyz 1.6
20| g=1 1., p Y NPT

Ax(O)|Ds=1, 1,
EO)|Ds=2, 2,

180° 90°  180° Da: 1,p2180°,Rz90°, Pz180°, 3.4
1. Ai(O)|Ds=A1(Dy)
-1. Ax(O)|Ds=B1(Dy)

%

E(O)|Ds=A1BB1(D4)

\]

N

Can

z(\\X\:
N

RO

Order of Symmetry Group |

@40
a7/
\!

6 8 12 16 24

48
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Octahedral O,>0DD 4D Cy subgroup correlations
O| Dy subduction

L (O =1 r, vyz nyz 1.6
20| g=1 1., p Y NPT

Ax(O)|Ds=1, 1,
EO)|Ds=2, 2,
T1(0)|Ds=3, -1,

180° 90°  180° Da: 1,p2180°,Rz90°, Pz180°, 3.4
1. Ai(O)|Ds=A1(Dy)
-1. Ax(O)|Ds=B1(Dy)

%

E(O)|Ds=A1BB1(D4)

\]

N

Can

z(\\X\:
N

RO

Order of Symmetry Group |

@40
a7/
\!

6 8 12 16 24

48
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Octahedral O,>0DD 4D Cy subgroup correlations
O| Dy subduction

70| g=1 r ]gOO & 1i80° Dy 1,p2180°,Rz290°, pz18o, 13,4

- Ll T % M IA(O)De=1, 1, 1, I, 1. Ai(O)|Ds=A1(D4)
AyO)|Ds=1, 1, -1, 1, -1. AxO)|Ds4=Bi(Dy)

E(O)|Ds=2, 2, 0, 2, 0. E(O)|Ds=A10B(Dy)

Ti(0)[Ds=3, -1, 1, -1, -1. Ti(O)|Ds=E ®A2(Dy)

s

N

Can

%
‘v "}
‘\\\3@/

\!

RO

Order of Symmetry Group |

B e 6 8 12 16 24

Wednesday, April 10, 2013



Octahedral O,>0DD 4D Cy subgroup correlations
O| Dy subduction

70| g=1 r ]gOO & 1i80° Dy 1,p2180°,Rz290°, pz18o, 13,4

- Ll T % M IA(O)De=1, 1, 1, I, 1. Ai(O)|Ds=A1(D4)
AyO)|Ds=1, 1, -1, 1, -1. AxO)|Ds4=Bi(Dy)

E(O)|Ds=2, 2, 0, 2, 0. E(0)|Di=Ai0B\(Dy)

T(O)|Ds=3, -1, 1, -1, -1. Ti(O)|Ds=FE ©A(Dy)

T.(0)|Ds=3, -1, -1, -1, 1.

s

N

Can

NN
2 ‘
‘\\\3@/

\!

RO

Order of Symmetry Group |

B e 6 8 12 16 24
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Octahedral O,>0DD 4D Cy subgroup correlations
O| Dy subduction

, B 180° 90°  180° Da: 1,p2180°,Rz90°, Pz180°, 3.4

K@ |871 T P Row hs |y oyip,=1. 1. 1, 1, 1. Ai(O)|Ds=A1(Dy)
AyO)|Ds=1, 1, -1, 1, -1. AxO)|Ds4=Bi(Dy)

E(O)|Ds=2, 2, 0, 2, 0. E(O)|Ds=A13B(Dy)

Ti(O)|Ds=3, -1, 1, -1, -1. Ti(O)|Ds=E ©A>(Dy)

T2(0)|Dy=3, -1, -1, -1, 1. To(O)|Ds=E ®B>(Dy)

s

N

Can

NN
2 ‘
‘\\\3@/

\!

RO

Order of Symmetry Group |

B e 6 8 12 16 24
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Octahedral O,>0DD 4D Cy subgroup correlations

O| Dy subduction
° 9p°  180° Dy: ,120°.R,400°. P,180°. 1
2O)|e=1 5. b, R, i, “ LAgE o, P, o
S WA OIDs =1, 1, L, L T AIO)IDy=A(Dy) .
Ll L |A0)Ds=1, 1, -1, L -1 AO) Dy =B1(Dy) »
E 9) 9) 0 0 E(O)lD4:29 29 09 29 0 E(O)VD4:A1€BB1(D4) ---------
r | 3 fo\ -1 1 -1 [TWOIDs=3, -1, 1, -1, -1. TyO)|Ds=E &Ax(Dy)- | 1
T2 3 0 —1 —1 1 T2(O)lD4:3, _19 _19 '19 1 TZ(O)VD4:E@BQ(D4)
l olp, | o B A B E| i
\ . P e e
X, (D)) | 8= + , A, T P AR S
A, 1| 1 1 g l1 1 A A
B, 1 1 —1 1 —1 T, 1 A T
A, 1|1 1 -1 - T, 11
B, 1 1 =1 | -1 1
E 2 -2 0 0 0 >
'\*‘f%ﬁ,
N o AA
‘v“ ” h
SN
N7
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Octahedral O,>0DD 4D Cy subgroup correlations

O| D subduction
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Octahedral O,>0DD 4D Cy subgroup correlations

O| D subduction
2:0)| g=1 r, ]g)g: 910{; 1;?060 Dy 1,p2180°,Rz90°, Pz180°, 3.4 € Fig. 3.1.1 PSDS
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Octahedral O,>0DD 4D Cy subgroup correlations

O| Dy subduction
. ~ 180° 90° ].800 D4 l,pZISOO,Rz:I:9O°, legoo, i3,4 @ Fig. 3.1.1 PSDS
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Octahedral O,>0DD 4D Cy subgroup correlations

O| Dy subduction
. ~ 180° 90° ].800 D4 l,pZISOO,Rz:I:9O°, legoo, i3,4 @ Fig. 3.1.1 PSDS
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Octahedral O,>0DD 4D Cy subgroup correlations

O] Dy subduction
180° 99> 130° Dy 2180°. R 2+90°, Pz180°, I Fig. 3.1.1 PSDS
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Octahedral O,>0DD 4D Cy subgroup correlations

O] Dy subduction
180° 99> 130° Dy 2180°. R 2+90°, Pz180°, I Fig. 3.1.1 PSDS
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Octahedral O,>0DD 4D Cy subgroup correlations

O] Dy subduction
180° 99> 130° Dy 2180°. R 2+90°, Pz180°, I Fig. 3.1.1 PSDS
){5(0) g=1 r , Py nyz i 4 l,p 180 ,R +90°, Pz180°, 13,4 @
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| AO)|Ds=1, 1, -1, R ) ‘

2 0 0 EO)|Ds=2, 2, O, 220 /’ﬁ.’l
_ 1 |T2(0)|D4=3, -1, 1, -1, -1._H
8 _1 ; }1 Tz(0)¢Dj=3, -1, -1, -1, 1. /,4- I‘O
AN E

D4| Cy subduction

. W
1 1, Rz+90°, pz180°, Rz-00° A |1 -
Ai(Dy) | Cs=1, 1, 1, 1. =(0)4 N |
1 Bi(DylCy=1, -1, 1, -1. =(2)a E |1 1
T L

5 0 IO\/O\AZ(D4)VC4: 1, 1, 1, 1

X 5 (C,) 2+90° 2+180°
0), 1 1 1 1
1), 1 i -1 i
(2), 1 -1 | -1
(3), 1 i -1 i

D3h
] l J Order of Symmetry Gnoqal ] l ]
2 3 4 6 8 12 16 24 48

Wednesday, April 10, 2013 108



Octahedral O,>0DD 4D Cy subgroup correlations

O] Dy subduction
180° 99> 130° Dy 2180°. R 2+90°, Pz180°, I Fig. 3.1.1 PSDS
){5(0) g=1 r , Py nyz i 4 l,p 180 ,R +90°, Pz180°, 13,4 @
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Octahedral O,>0DD 4D Cy subgroup correlations

O] Dy subduction
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Octahedral O,>0DD 4D Cy subgroup correlations

O| D subduction
%.U(O) g= 1 r ]gOo 91010 ]i800 D4: 19p2180°,R2:|:9O°, leSOO, i3,4 @ Fig. 3.1.1 PSDS
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Octahedral O,>0DD 4D Cy subgroup correlations

O| D subduction
%.U(O) g= 1 r ]gOo 91010 ]i800 D4: 19p2180°,R2:|:9O°, leSOO, i3,4 @ Fig. 3.1.1 PSDS
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Octahedral O,>0DD 4D Cy subgroup correlations

O| Dy subduction
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Octahedral O,>0DD 4D Cy subgroup correlations

O| D4 subduction
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Octahedral O,>0DD 4D Cy subgroup correlations

O| Dy subduction
. ~ 180° 90° ].800 D4 l,pZISOO,Rz:I:9O°, legoo, i3,4 @ Fig. 3.1.1 PSDS
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Octahedral O,>0DD 4D Cy subgroup correlations
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Octahedral O,>0DD 4D Cy subgroup correlations
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Octahedral O,>0DD 4D Cy subgroup correlations

%5 O)| g=1 r_,
A, |
A,

E
T, 0
T, 0

O| D4 subduction
]§0° 910{ 1i80° Dy: 1,p2180°,Rz290°, Pz180°, 13 4 @ Fig. 3.1.1 PSDS
= AO)De=1, 1, 1, 1, L @
1 -1 -1 A2(0)|Ds=1, 1, -1, AR o ‘
5 o o | EO@IDs=2,2, 0, 2, 0. /[ ‘ m
1 1 -1 |T20)|Dy=3, -1, 1, -1, -1. /" .I @
1 -1 1 [Tx0O)|Dy=3, -1, -1, -1, 1. -

1
1
2
3
’

)(5 (D)) | g= . 1, | D4]Cysubduction @ 0 xLD4 A B A B E
4 I I I I I 1, Rz+90°, pz18oc, Rz-90° A |t -
SO I AiD)ICy=1, 1, 1, 1. =0)y 4 |- 1 - . .
22 1 1 11 1 Bi(DyY|Cs=1, -1, 1, -1. =(2) E |1 1 - -

’ — /_ \ / \Az(D4)\,C4= 1, 1, 1, 1. =(0)4 1, S N
E 2 =2 0 o\ o BoD)ICs=1, -1, 1, -I. =(2)4 7o RS B
l ><‘\A EMDyH|Cs= 2, 0, -2, 0. =(1)sD(3)4
%5(C4) g=1 R R R_g 0| C. subduction D4~LC4 0, 1, 2, 34:_4
0), 1 1 1 1 ole lo BEd 51| hy 1
1), 1 i 1 3 4 4 4 4 e B 1
@, | 1 - I . A Rt A |1
(3), R S| i f]‘; 1 1 : B, 1
T, |1 =R £ 1 1
D34
& v : ] l Jom of Syr|nmotry G&q/ ] l ]
- L | 6 8 12 16 24 48

Wednesday, April 10, 2013

118



Octahedral O,>0DD 4D Cy subgroup correlations

O| Dy subduction
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D4| Cy subduction
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Octahedral O,>0DD 4D Cy subgroup correlations
O| Dy subduction
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Fig. 3.1.1 PSDS

D4| Cy subduction
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a 4

Octahedral Oy,DO0 subgroup correlations
Octahedral Oy,D0 subgroup correlations
O»D>0DD4 subgroup correlations
Or2>0DD4DCy subgroup correlations

* Applications
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(a) SF, ¥, Rotational Structure .
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Local correlations explain clustering... aly . .
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