Appendices

Appendix A. Character Tablesfor selected point groups.

Ce E Sh C; E [
A' 1 1 XY,R, x2,y2,z2 xy Ag 1 1 R,,R,.R, x2,y2,72 Xy Xz,yZ
A" 1 -1 zZR, R, yZ,XZ Au 1 -1 X,Y,Z
C, E C,
A 1 1 ZR, x2+y2 72
B 1 -1 X,Y,Ry, R, yZ,XZ
D, E[C@A| CH [ Cx D2 E| 2C; | 3G,
Al 1 1 1 1 x2y2,72, xy Al | 1 1 1 x2+y2, 72
B1 1 1 -1 -1 z,Rz Xy | A2 1 1 -1 ZR,
B2 | 1 -1 1 -1 y, Ry Xz E 2 -1 0 Y)i(ReRy) (xz,y2);
Bs| 1 -1 -1 1 X,RX yz (x2-y2,xy)
Coy, E Co s, (X2) s,(y2)
A1 1 1 1 1 z x2,y2 72
A2 1 1 -1 -1 R, Xy
B1 1 -1 1 -1 X,R, XZ
B2 1 -1 -1 1 y,R, yz
Cq\, E 2C3 3sy
A1 1 1 1 z x2+y2, 72
A2 1 1 -1 R,
E 2 -1 0 (le)! (RYYR\I) (XZ_yZ,Xy), (XZ!yZ)
C,, E | 2ca| Co | 2sv | 2s4
A1 1 1 1 1 1 z x2+y2, 72
A2 1 1 1 -1 -1 R,
B1 1 -1 1 1 -1 x2-y2
B2 1 -1 1 -1 1 Xy
E 2 0 -2 0 0 x,y) (R,,R) (xz,y2)
Cop, E Co i Sh
Ag 1 1 1 1 R, x2y2, 72, xy
Bg 1 -1 1 -1 R,, R, XZ, yZ
Ay 1 1 -1 -1 z
Bu 1 -1 -1 1 X, Y
Doy, E Ca(2) | Ca(y) | C20x) i s(xy) | s(x2) | s(yz)
Ag 1 1 1 1 1 1 1 1 X2, y2,72
B1g 1 1 -1 -1 1 1 -1 -1 R, Xy
B2g 1 -1 1 -1 1 -1 1 -1 R, Xz
Bag 1 -1 -1 1 1 -1 -1 1 R, yz
Ay 1 1 1 1 -1 -1 -1 -1
By 1 1 -1 -1 -1 -1 1 1 z
Bou 1 -1 1 -1 -1 1 -1 1 y
B3u 1 -1 -1 1 -1 1 1 -1 X
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Doy E 2C3 | 3C2 i 2Ss | 3sq
Alg 1 1 1 1 1 1 x2+y2, 72
A2g 1 1 -1 1 1 -1 R,
Eg 2 -1 0 2 -1 0 (RyR) (X%-y2xy):(xz.y2)
Ay 1 1 1 -1 -1 -1
Aoy 1 1 -1 -1 -1 1 z
Ey 2 -1 0 -2 1 0 (X,y)
S, E S4 C2 Sa3
A 1 1 1 1 R, x2+y2, 72
B 1 -1 1 -1 z X2-y2, Xy
E 1 £ -1 (1) x,¥); (R,R) (xz,y2)
Ty E 8C3 3C2 654 6Sd
A1 1 1 1 1 1 X2+y2+72
A2 1 1 1 -1 -1
E 2 -1 2 0 0 (222-x2-y2, x2-y2)
T1 3 0 -1 1 -1 (R, R,,R,)
T2 3 0 -1 -1 1 (x,y,2) (xz,yz.xy)
3C2
Oy E | 8C3| 6C2| 6Ca | (=Cs?) i 6S4| 8Se| 3sh [ 6sd
Ag | 1| 2] 1] 1 1 1| 1] 2] 1] 1 X2+y2+72
Azg 1 1 -1 -1 1 1 -1 1 1 -1
Eg 2 -1 0 0 2 2 0 -1 2 0 (222-x2-y2 x2-y2)
Tw|[ 3] o] 1] 1 -1 3 1 ol 1| -1 | R,RR)
Tog 3 0 1 -1 -1 3 -1 0 -1 1 (Xz,yz,xy)
A1y 1 1 1 1 1 -1 -1 -1 -1 -1
Ay 1 1 -1 -1 1 -1 1 -1 -1 1
Eu 2 -1 0 0 2 -2 0 1 -2 0
T1u 3 0 -1 1 -1 -3 -1 0 1 1 (x,y,2)
Touy 3 0 1 -1 -1 -3 1 0 1 -1

Appenidix B. Constants & Useful Energy Conversions

Planck's Constant,
Boltzman's Constant,
speed of light,

1 eV =1.60219 x1071° J= 96.485 kIJmol = 22.58 kcal/mol = 8065.5 cnt

h = 6.626x1034 Js
k = 1.381x102 JK = 0.6950 cm /K
c= 2.998x10°% m/s

1 cm™t=11.96 Jmol = 2.859 ca/mol = 0.1240 meV
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Appendix C. Some Direct Products
Note that is some instances, gand u must be added (gxg=uxu=g; gxu=u), some subscripts must be omited
and'and" mustbeadded ('x'="x"=""x"=")

Appendices

Dy, Dop A B1 Bz_ B3 Coy A1_ A2 B1 B>
A A B1 B2 B3 A1 A1 Ao B1 B2
B1 A B3 B> Ao A1 B2 B1
B> A B1 B1 A1 A2
B3 A Bg A]__
Cay, D3, Ca, Cah,
D24, Dap A1 ﬁ E Sy A B E
A1l Az A2 E A A B E
A2 A1 E B A E
E A1+A2]+E E [A]+A+E
Cyy» D4, Dog, A1 A2 B1 B2 E
Dan
A1 A1 A2 B1 =P) E
A2 A1 B2 B1 E
B1 A1 A2 E
B2 A1 E
E A1+ Aol +B1+Bo
Coy: »
Ds, Ce:
Dsh.ed A; Ag E& Eg Cah A B E& Eg
A1l A1 A2 E1 Eo Al A B E1 Eo
A2 A1 E1 E> B A Ex E1
E1 A1+[A2]+E2 Ei+E2 E1 [A]+A+E> 2B+E1
E2 A w +E1 E2 [A] +A+E2_
Cev: Da Dah Al A2 B1 B2 E1 E2
A1l Az A2 B1 B2 E1 E2
A2 A1 B2 B1 E1 =)
B1 A1 A2 E2 E1
B> A1 E2 E1
E1 A1+[A2]+E2 Bi1+B2+E1
E2 A1+|A2|+E2
Op, T4 A; Ag E TE TZ
Al A1 A2 E T1 T
A2 A1 E T2 T1
E A1+[A2]+E T1+T2 T1+T2
T1 A1+E+HT1]+T2 Ao+E+T14T2
T2 ALHEHTa]+T2
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Appendices
Appendix D. Standard Valence Orbital H;; values (eV).

Atom ns np (n-1)d n
H -13.6 1
B 152 | -85
C -21.4 -11.4
N -26.0 -13.4 2
O -32.3 -14.8
F -40.0 -18.1

S “17.3 9.2
P -18.7 -14.0 3
S -20.0 -13.3
_CI -26.3 -14.2 _
Sc -8.9 -2.8 -8.5
T -9.0 -54 -10.8
V -8.8 -5.5 -11.0
Cr -8.7 -5.2 -11.2
Mn -9.8 -5.9 -11.7
Fe -9.1 -5.3 -12.6
Co -9.2 -5.3 -13.2
Ni -9.2 -5.2 -13.5 4
Cu -11.4 -6.1 -14.0
Zn -12.4 -6.5
Ga -14.6 -6.8
Ge -16.0 -9.0
As -16.2 -12.2
Se -20.5 -13.2
Br -22.7 -131 ]
Mo -8.3 -5.2 -10.5
Ru -10.4 -6.9 -14.9
Rh -3.09 -4.6 -12.5 5
Pd -7.3 -3.8 -12.0
Sb -18.8 -11.7
I -18.0 -12.7
Te -20.8 -13.2
W -8.3 -5.2 -10.4
Re -9.36 -6.0 -12.7 6
Os -8.5 35 -11.0
Pt -9.1 -5.5 -12.6
Au -10.9 -5.6 -15.1




