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Introduction 

Table I and Table II can be used for the application of point group analysis for molecules with 

any listed in Table I (32 point groups). The Table I is based on crystallographic Wyckoff sites 

of atoms in the molecule.  

For the missing 23 point groups we have constructed character tables with special Valli-Mink 

(VM) sites which are listed in Table Ia. 

Table II contains of the characters for 32 point group based on Wyckoff sites of the atoms in 

the molecule. In Table IIa we gave the characters of additional 23 molecular point groups not 

included in Table II. 

The 32 crystallographic point groups which can be treated by Adams-Newton method. 

C1 (1, P1),CS (6, Pm),  Ci ≡ S2 (2, P1̄ ), C2 (3, P2) , C3 (143, P3), C4 (75, P4) , C6 (168, P6) , D2 

(16, P222) , D3 (149, P312) , D4 (89, P422), D6 (177, P622) , C2v (25, Pmm2) , C3v (156, P3m1) 

, C4v (99, P4mm), C6v (183, P6mm), C2h (10, P2/m) , C4h (83, P4/m) , C6h (175, P6/m), D2h (47, 

Pmmm) , D3h (187, P6̄     m2) , D4h (123, P4/mmm) , D6h (191, P6/mmm), D2d (111, P4̄    2m) , D3d 

(162, P3̄1m) , S4 (81, P4̄)  , S6 (147, P3̄) , T (195, P23) , Td (215, P4̄3m) , Th (200, Pm3) , O 

(207, P432) and  Oh  (221, Pm3m) which had been summarized by M. Valli in 1995.  

In the first part of the Tables the above 32 “crystallographic” point groups are presented.  

 

The missing  23 molecular point groups are: D4d , C5 , D5, C5v, C5h , D5h , D5d , D6d , C7 , D7, 

C7v, C7h , D7h , D7d, C8 , D8, C8v, C8h , D8h , D8, S8 ,, Cv and Dh .  

The missing very unique and special point groups, the icosahedral   I , Ih,  and spherical SU2 

and R3 are not included in this treatments. 

 In the second part above point groups are discussed. 
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SECOND PART 
 

Character tables for chemically important point groups 

Nonaxial groups:     C1
a   Cs    Ci   

(Binary groups) 
 
Cn groups:               C2     C3    C4    C5

b   C6     C7     C8 
(Cyclic groups) 
 
Dn groups:                D2     D3    D4    D5     D6     D7    D8 
(Dihedral groups) 
 
Cnv groups:              C2v     C3v  C4v   C5v   C6v   C7v    C8v 
(Cnical groups) 
 
Cnh groups               C2h     C3h   C4h   C5h   C6h   C7h   C8h 
 
Dnh group:                D2h     D3h   D4h   D5h   D6h   D7h   D8h 
(Prismatic groups) 
 
Dnd groups:               D2d    D3d    D4d   D5d   D6d   D7d   D8d 
(Antiprizmatic groups) 
 
Sn groups:                  S4      S6      S8  
(Rotation-Reflection groups) 
 
Cubic groups:             T       Th      Td      O      Oh 
(Terahedral/Cubic groups) 
 
Linear groups:            CV  DV 
(Cylindrical groups) 
 
Icosahedral groupsc:  I         Ih 
 
Spherical groups:       SU2     R3 

---------------------------------------------------------------------------------------------------------------------- 

 
a 32 molecular point groups  existing among 230 crystallographic space groups and can be 

obtained in Adams-Newton tables (recently black color). 

b 23 point groups marked in red (and italics letters)  are not existing in crystal structures. 

Their so called VM sites and characters were developed by the authors. 

c The very rare and unique icosahedral and spherical groups are not discussed (marked in blue 

and not bold letters) 
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Point group Sugg. space group Allowed sites and their suggested VM notations 

D4d 
C5 
C5v 
C5h 
D5 
D5h 
D5d 
D6d 

S8 
C7 
C7v 
C7h 

D7 
D7h 
D7d 
C8 

C8v 
C8h 
D8 
D8h 

D8d 
C∞v 

 

 
D∞h 

 

A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 
A11a 
A12 
A13 
A14 
A15a 
A16 
A17 
A18 
A19 
A20 
A21 
A22 
 
 
A23 

D4d-A 
C5-A 
C5v-A 
C5h-A 
D5-A 
D5h-A 
D5d-A 
D6d-A 
S8-A 
C7-A 
 
 
 
D7h-A 
 
 
 
 
 
D8h-A 
 
C∞-2Ab 
 
 
C∞-2Ab 

        

C2v-B 
C1-B 
Cs(σV)-B 
C5-B 
C5-B 
C5-B 
C5-B 
C6-B 

C1-B 
C1-B 
 
 
 
C7-B 
 
 
 
 
 
C8v-B 
 
C∞-3A 
v-3B 
C∞-3ª 
v-3B 

C’2-C 
C1-C 
C1-C 
Cs(σV)-C 
C2-C 
C2v(C2)-C 
C2v(C2)-C 
C”2-C 
C1-C 
C1-C 
 
 
 
C2v(C2)-C 
 
 
 
 
 
C2v(C”2)-C 
 
C∞-4A 
v-4B 
C∞-4A 
v-4B 
 

Cs-D 
C1-D 
C1-D 
C1-D 
C1-D 
Cs(σh)-D 
Cs(σd)-D 
Cs(σd)-D 
 
C1-D 
 
 
 
Cs(σh)-D 
 
 
 
 
 
C2v(C’2)-D 
 
C∞-5A 
v-5B 
C∞-5A 
v-5B 
 

C1-E 
C1-E 
C1-E 
 
C1-E 
Cs(σv)-E 
C1-E 
C1-E 
 
C1-E 
 
 
 
Cs(σv)-E 
 
 
 
 
 
Cs(σh)-E 
 
C∞-6A 
v-6B 
C∞-6A 
v-6B 
 

 
 
 
 
C1-F 
C1-F 
 
 
 
 
 
 
 
C1-F 
 
 
 
 
 
Cs(σd)-F 
 
C∞-7A 
v-7B 
C∞-7A 
v-7B 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cs(σv)-G 
 
C∞-8A 
v-8B 
C∞-8A 
v-8B 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C1-H 
 
C∞-9A 
v-9B 
C∞-9A 
v-9B 
 

a The missing point group are under developments; b The letter A refers to sites of C∞  axis and  letter B to the sites of v planes. The B 
sites are used for determination of species of linear bending modes. The figures near A and B represent the number of atoms in the linear 
molecule (e,g. for acetylene it is 4). 
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For illustration the characters of D4h point group discussed in PART I is 
shown below.  
 
 
 

D4h               123                D4h  
_________________________   

                 
                  Regular square     Square planar structure    trans-substituted octahedron 
 
 
Typical complexes:  MX4

2- (M=Pd, Pt, X=Cl, Br, I); AuX4
- (X=Cl, Br, I), XeF4, ClF4

-, 
BrF4

-, IF4
- ; M(CN)4

2- (Ni, Pd, Pt), Au(CN)4
-; Pt(CN)4X2 (X=Cl, Br, I); trans-M(CO)4L2 

(M= Cr, Mo, W, L= PPh3). 
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D4h               123                D4h  
_________________________   
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D4h               123                D4h  
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TABLE IIA 

D4d                A1                D4d  
_________________________         
 
 

                 
 
     Staggered squares              Fe2(CO)8I2                       IF8

-                      Mn2(CO)10 
 
Other molecules with D4d symmetry:  CrO8

3-, TeF8
2- 

 

Symmetry elements: I, 2S8(z), 2S8
2 = 2C4, 2S8

3, 2S8
4 = C2”, 4C2, 4d 
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D4d                A1                D4d           

 
 
D4d  
_________________________________________  
VM Sites            A1    A2     B1     B2    E1    E2    E3          
__________________________________________ 
1A      0      0      0       1       1      0      0          
  
2B                         1      0      0       1       2      0      0                 
       
8C                         1      2       1      2       3       3      3                
 
8D                         2      1       1      2       3       3      3                 
 
16E                       3      3       3      3       6        6      6                         
__________________________________________  
            
                                        Vector (D4d) 
_________________________________________ 
VM Sites            A1    A2    B1      B2    E1    E2    E3              
_________________________________________  
1A                         1      0      0       0      0      0      0                          
 
2B                          1      0      0       1      0      0      0          
 
8C                          1      0      1       0      1      1      1          
 
8D                          1      0      0       1      1      1      1  
  
 16E                        1      1      1       1      2      2      2 
__________________________________________   
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C5                  A2                C5             

 
Non planar structures (e.g. C5(OH)5) 
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C5                  A2                C5             

 
 

C5 
__________________________ 

VM Sites            A1     E1    E2 
__________________________ 

1A      1      1      0 
 

5B                         3      3      3 
 

10C                        6      6      6 
 

15D                        9      9      9 
__________________________ 

 
 
 
 
 

Vector (C5) 
 

VM Sites            A1     E1    E2 
__________________________ 

1A      1      0      0 
 

5B                         1      1      1 
 

10C                        2      2      2 
 

15D                        3      3      3 
__________________________ 
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C5v                 A3                C5v  
 

        
                   Non planar structures                               Cp-metal complexes   
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C5v                 A3                C5v  
 

C5v 
_____________________________ 
VM Sites            A1     A2    E1    E2 

_________________ ____________ 
1A      1      0      1      0 

 
5B                         2      1      3      3 

 
10C                        4      2      6      6 

 
15D                        5      4      9      9 

 
20E                         7      5     12     12 
_____________________________ 

 
Vector (C5v) 

_____________________________ 
VM Sites            A1     A2    E1    E2 

_________________ ____________ 
1A      1      0      0      0 

 
5B                         1      0      1      1 

 
10C                        1      1      2      2 

 
15D                        2      1      3      3 

 
20E                        2       2      4      4 

_______________________________ 
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C5h                 A4                C5h  

 
Planar structure (e.g. planar C5(OH)5) 
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C5h                 A4                C5h  
   
 

 
C5h 

                  ___________________________________________________________                
                 VM Sites             A1’   A1”  E1’     E2’    E3’    A2’    A2”     E1”    E2”    E3” 
                 ____________________________________________________________ 
                 1A                        0       1      0        1       0        0        0       0        0        0 

 
2B                        1       0      0        1       0        0        1        1        0        0 

 
7C                        1       0      2        2       2        1        1        1        1        1 

 
14D                      2       1     4        4       4        2        1        2         2        2 

 
14E                       2       1     3        3       3        1        2        3        3        3 

 
28F                       3       3      6       6        6        3        3         6       6        6 

_________________________________________________________________ 
 
 

Vector ( C5h) 
_____________________________________________________________ 

VM Sites            A1’   A1”  E1’     E2’    E3’    A2’    A2”     E1”    E2”    E3” 
_____________________________________________________________ 

1A                        1       0      0        0       0        0        0        0        0        0 
 

2B                        1       0      0        0       0        0        1        0        0        0 
 

7C                        1       0      1        1       1        0        0        0        0        0 
 

14D                      1       0      2        2       0        1        0        2        0        0 
 

14E                       1       0      1        1       1        0        1        1        1        1 
 

28F                       1       1      2        2       2        1        1        2        2        2 
_________________________________________________________________ 
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D5                 A5                D5  

 
Model structure 
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D5                 A5                D5  
 

D5 
_____________________________ 
VM Sites            A1     A2    E1    E2 

_________________ ____________ 
1A      0       1      1      0 

 
2B                         1      1      2      0 

 
5C                         1      2      3       3 

 
10D                       3      3      6       6 

 
15E                        4      5      9      9 

 
20F                         5      7     12    12 
_____________________________ 

 
Vector (D5) 

_____________________________ 
VM Sites            A1     A2    E1    E2 

_________________ ____________ 
1A      1      0      0      0 

 
2B                          1     1      0       0 

 
5C                         1      0      1      1 

 
10D                        1      1      2      2 

 
15E                        2      1      3      3 

 
20F                        3      1      4      4 

_______________________________ 
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D5h                A6                D5h           
 

 
 

 
 
  Regular pentagon             Cp- anion                  Eclipsed sandwich         Rutenocene 
 
Otrher molecules with D5h symmetry: I F7, ReF7, P5

-, UO2F5
3- 

 

Symmetry elements: I, 2C5, 2C5
2, 5C2, h, 2S5, 2S5

3, 5v 
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D5h                A6                D5h           
 

D5h 
___________________________________________________ 

VM Sites            A1’  A1”  E1’   E2’   A2’  A2”   E1”    E2” 
___________________________________________________ 

1A      0      0     1      0      0       1      0         0 
 

2B                         1      0     1      0      0       1      1         0 
 

5C                         1      0     2      0      1       1      1         0 
 

10D                       2      1     4      4      2       1      2         2 
 

10E                        2      1     3      3      1       2      3        3 
 

20F                        3      3     6      6      3       3       6        6 
____________________________________________________ 

 
 

Vector (D5h) 
____________________________________________________ 

VM Sites            A1’   A1”  E1’    E2’   A2’   A2”  E1”  E2” 
____________________________________________________ 

1A                         1      0      0       0      0      0      0      0 
 

2B                          1      0      0       0      0      1      0      0 
 

5C                          1      0      1       1      0      0      0      0 
 

10D                        1      0      2       2      1      0      0      0 
 

10E                         1      0      1       1      0      1      1      1 
 

20F                          1      1      2       2       1      1      2      2 
______________________________________________________ 
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D5d                 A7                D5d  

                                
            Staggered sandwich    Ferrocene type sandwich complexes 
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D5d                 A7                D5d  
 
                                                                           D5d 

___________________________________________________ 
VM Sites            A1g  A2g  E1g   E2g   A1u  A2u   E1u    E2u 

___________________________________________________ 
1A      0      0     0      0      0       1      1       0 

 
2B                         1      0     1      0      0       1      1       0 

 
10C                         1      2     3      3      1       1      3        3 

 
10D                        2      1     3      3      1       2       3      3 

  
  20E                          3      3     6      6      3       3       6       6 

____________________________________________________ 
 
 

Vector (D5d) 
____________________________________________________ 

VM Sites             A1g  A2g  E1g   E2g   A1u  A2u   E1u    E2u 
_____________________________________________________ 

1A                         1      0      0       0      0      0      0      0 
 

2B                          1      0      0       0      0      1      0      0 
 

10C                        1      0      1       1      1      0      1      1 
 

10D                        1      0      1       1      0      1       1      1 
 

  20E                        1      1      2       2       1      1      2      2 
______________________________________________________ 
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D6d                 A8                D6d  
 
 

 
Staggered di-benzene sandwich 

 
 

 



 

 76

 

D6d                 A8                D6d  
 

D6d 
              ________________________________________________________ 
              VM Sites                A1      A2      B1     B2     E1      E2     E3     E4      E5   
              _________________ ________________________________________ 
                 1A                        0        0        0       1       1       0        0        0       0 

 
                  2B                         1        0        0       1       2       0        0        0       0 
 
                   6C                        1        0        0       1       2       1        2        1       2     
 
                   12D                      1       2        1        2        3       3        3        3      3 

 
                   12E                      2        1        1        2        3       3        3        3      3 

 
                    24F                      3        3       3         3       6       6        6        6       6 
                 _________________________________________________________ 
 
 
 

Vector (D6d) 
              ________________________________________________________ 
              VM Sites                A1      A2      B1      B2     E1     E2     E3     E4      E5   
              _________________ ________________________________________ 
                 1A                        1        0        0       0       0       0        0        0       0 

 
                  2B                         1        0        0       1        0       0        0        0       0 
 
                   6C                        3        0        0       3       0       0        0        0        0     
 
                   12D                      1       0        1        0        1       1        1        1       1 

 
                   12E                       1        0       0        1        1       1        1        1       1 

 
                    24F                      1        1       1         1       2       2        2        2       2 
                 _________________________________________________________ 
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S8                 A9                S8  

 
Model structure 
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S8                 A9                S8  

 
 

S8 
_____________________________________ 
         VM Sites            A      B    E1     E2     E3 
_________________ ____________________ 
          1A                0       1      1      0      0      

 
            4B                        1      1       2      2       1 

 
             8C                        3      3       3      3      3          

                                       _______________________________________ 
 
 
 
 

Vector (S8) 
_____________________________________ 
         VM Sites            A      B    E1     E2     E3 
_________________ ____________________ 
          1A                1       0      0      0      0      

 
            4B                         1      1       1      0      0 

 
               8C                        1      1       1       1      1          

                                       _______________________________________ 
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C7                 A10                C7  
 
 

 
Non planar model structures 

 
Symmetry elements: I, C7, C7

2, C7
3, C7

4, C7
5, C7

6 
 
 

= exp(2i/7) = 1/7     * = exp(-2i/7)  
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C7                 A10                C7  
 
 

C7 
_______________________________ 
VM Sites               A1     E1    E2      E3 
_______________________________ 

                                                   1A            1       1       0      0 
 

                                                    7B                     3       3       3      3 
 

   14C                   6      6       6       6                    
 

       21D                    9      9       9       9 
 

                                                    28E                   12     12    12     12      
___________________________________ 

 
 
 
 
 

Vectors (C7) 
_______________________________ 

                                          VM Sites                   A1     E1    E2      E3 
_______________________________ 
1A            1       0       0      0 

 
  7B                               1      1        1       1 

 
   14C                            2       2        2      2 

   
                                             21D                            3       3        3       3 

 
     28E                            4       4       4       4 
___________________________________ 
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                                        Regular heptagon  Tropylium ion, C7H7

+  Sandwich complex 
 

Symmetry elements: I, 2C7, 2C7
2, 7C2’, h, 2S7, 2S7

3, 2S7
5, 7v 

 

 
Selection rules, forbidden vibrations 

___________________________________    _____________________________________                           
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D7h                A14                D7h 
 
 
                                   

 
D7h 

_____________________________________________________________ 
VM Sites            A1’   A1”  E1’     E2’    E3’    A2’    A2”     E1”    E2”    E3” 

_____________________________________________________________ 
1A                        0       0      0        1       0        0        1        0        0        0 

 
2B                        1       0      0        1       0        0        1        1        0        0 

 
7C                        1       0      2        2       2        1        1        1        1        1 

 
14D                      2       1     4        4       4        2        1        2         2        2 

 
14E                       2       1     3        3       3        1        2        3        3        3 

 
28F                       3       3      6       6        6        3        3         6       6        6 

_________________________________________________________________ 
 
 

Vector (D7h) 
_____________________________________________________________ 

VM Sites            A1’   A1”  E1’     E2’    E3’    A2’    A2”     E1”    E2”    E3” 
_____________________________________________________________ 

1A                        1       0      0        0       0        0        0        0        0        0 
 

2B                        1       0      0        0       0        0        1        0        0        0 
 

7C                        1       0      1        1       1        0        0        0        0        0 
 

14D                      1       0      2        2       0        1        0        2        0        0 
 

14E                       1       0      1        1       1        0        1        1        1        1 
 

28F                       1       1      2        2       2        1        1        2        2        2 
_________________________________________________________________ 
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D8h                A20                D8h         
 
 

 
 
     Regular octagon              C8H8

2- dianion        Eclipsed sandwich      Sandwich complex 
 
Complexes with D8h symmetry:  (C8H8)2Th, (C8H8)2Pa, (C8H8)2U, (C8H8)2Np, (C8H8)2Pu  
All are octahapto, 8-C8H8  complexes.   
 

Symmetry elements: I, 2C8, 2(C8)3, 2C4, C2(z), 4C2’, 4C2”, i, 2(S8)3, 2S8, 2S4, h, 4v, 4d 

 

Selection rules, forbidden vibrations 
___________________________________    ______________________________________ 
Infrared:                                                          Raman: 
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D8h                A20                D8h         
 

D8h 
              
___________________________________________________________________________ 
  VM Sites     A1g    A2g     B1g   B2g    E1g     E2g    E3g   A1u    A2u     B1u   B2u     E1u    E2u    E3u 
_________________ __________________________________________________________ 
    1A              0        0        0       0       0       0        0        0       1       0        0      1        0       0       

 
     2B             1        0        0       0       1       0        0        0       1        0       0       1        0       0        
 
     8C             1        1        1       1       1       2        1        0       1        1      0        2        1       2     
 
     8D              1        1        1       1       1       2        1        0       1        0      1        2        1      2     

 
     16E            2        2        2       2       2       4        2        1       1        1      1        4       2       4     

 
      16F            2        1        1       2       3       3        3       1       2        2      1        3        3       3     
 
      16G            2        1        2       1       3       3        3        1       2       1      2        3        3      3     
 
      32H            3        3        3       3        6        6        6        3       3        3      3        6       6     6        
_________________________________________________________ __________________                       
 
 

Vectors (D8h) 
              
___________________________________________________________________________ 
  VM Sites     A1g    A2g     B1g   B2g    E1g     E2g    E3g   A1u    A2u     B1u   B2u     E1u    E2u    E3u 
_________________ __________________________________________________________ 
    1A              1        0        0       0       0       0        0        0       0       0        0      0        0       0       

 
     2B             1        0        0       0       0       0        0        0       1        0       0       0        0       0        
 
     8C             1        0        0       1       1       0        0        0       0        0      0        1        1       0    
 
     8D              1        0        1       0       1       0        0        0       0        0      0        1        1       0        

 
     16E            1        1       1        1       0       1         1        0       0        0       0       2        1       1     

 
     16F             1        0       0        1       1       1         1        0       1        1       0       1        1       1         
 
     16G            1        0       1        0       1       1         1        0       1       0       1       1        1        1    
      32H           1        1        1       1       2       2         2        1       1        1        1       2       6        6        
_________________________________________________________ __________________                    
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Cv                A22             Cv           
 
Types of linear molecules with Cv  symmetry: CO, OCS, HCN, HCNO, Cl-CC-H,  
H-CC-CN,  X-CC- CC –CN (X=H, Cl,Br, I), H-CC- CC- CC –CN (cyano 
triacetylene) etc. 
 
Symmetry elements: I, 2C

, 2C
2, 2C

3,…, v 

 

 

 

Cv 

_ _ ____________________________ 
VM Sites  (A)           A1         E1       E2 
N0 of atoms             (+)      ()     () 

_________________________________ 
1A                               0           0         0 
2A                               1           0         0 
3A                               2            1         0 
4A                                3           2         0 
5A                                4           3          0 
6A                                 5           4         0 
7A                                 6           5         0 
8A                                 7           6         0 
9A                                 8           7         0 

…                                 …         ...         … 
                                           ___________________________________ 
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Cv                A22             Cv          
Vectors (Cv) for stretching modes 

                                                   _______________________ 
VM Sites  (A)          A1 

N0 of atoms             (+) 
Stretchings 

________________________ 
2A                                1 
3A                                2 
4A                                3 
5A                                4 
6A                                5 
7A                                6 
8A                                7 
9A                                8 

                                                         …                                … 
                                                   ___________________________  
 

Vectors (Cv) for linear bending modes 
__________________________________ 

Linear bendings 
VM Sites  (B)                      E1        E2 
N0 of atoms                        ()      () 

_________________________________ 
3B                                        1           0 
4B                                        2           0 
5B                                        3           0 
6B                                        4            0 
7B                                         5           0 
8B                                         6           0 
9B                                         7           0 

 
…                                           …      … 

__________________________________ 
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Dh                A23             Dh           
 
 
Types of linear molecules with Dh  symmetry: H2, O2, HF2

-, CO2, NCCN,  H-CC-H,  
H-B=N-H, H-N=C=C=N-H, NC-CC-CN, H-CC- CC –H ( diacetylene),  
H-CC- CC-CC –C-H  (triacetylene), O=C=C=C=C=C=O (carbon oxide) etc. 
 
 
 
 
Symmetry elements:  I, 2C

, 2C
2, 2C

3,…, h , C2  ,  v, 2S
, 2S

2, … , S2  i 
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Dh                A23             Dh          
 

Dh 

____________________________ 
VM Sites  (A)           A1g      A1u       E1g       E2g        E1u 
N0 of atoms             (g

+)     (u
+)    (g)     (g)      (u) 

______________________________________________ 
1A                               0            0         0          0          0 
2A                               1            0          0          0          0 
3A                                1           1          0          0          1 
4A                                2           1           1          0          1 
5A                                2           2           1          0          2 
6A                                3           2           2          0          2 
7A                                3            3          3           0          3 
8A                                4            3           3          0          3 
9A                                4            4           3          0          4 

…                               …          …          …       …          … 
____________________________________________ 

Vectors (Dh) for stretching modes 

_____________________________ 

                               Stretching modes 
                                                VM Sites  (A)           A1g      A1u 

N0 of atoms             (g
+)     (u

+) 
______________________________ 

 
2A                               1           0 
3A                                1          1 
4A                                2           1 
5A                                2           2 
6A                                3           2 
7A                                3            3 
8A                                4            3 

                                                  9A                                4           4 
…                               …          … 

_______________________________ 
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Vectors (Dh) for linear bending modes 

 

_____________________________________ 

                              Linear bending modes 

VM Sites  (B)              E1g        E2g        E1u 
N0 of atoms                 (g)      (g)      (u) 
___________________________________ 
3B                                 0            0           1 
4B                                  1           0           1 
5B                                  1           0           2 
6B                                  2           0           2 
7B                                  2            0           3 
8B                                  3            0           3 
9B                                  3            0           4 

…                                  …          …          … 
______________________________________ 

 


