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Figure 10.2.3 Electron levels for the organo-Zintl cluster assemblies.  

 

 

In the ionic assemblies, (KSn6Bi3)n, the change in the electronic levels seemed dramatic when 

increasing the number of monomers.  These changes were attributed to 1) distance between 

building blocks and 2) the behavior of the monomer electronic level filling, which in both cases 

coerced a change in the nature of the electronic levels.  However, the organo-Zintl cluster 

assemblies illustrated equivalent spacing, facilitated through the use of the organic substituent, 
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properties as the magnetic assemblies, including those composed of the magnetic superatoms, 

continue to assemble? 

Thus there is a larger range of possibilities that can grow from the research found in this 

document.  The clusters and assemblies can be utilized in the ever growing fields of technology 

and cluster science.  The unique construction of the assemblies based on the cluster’s electronic 

structure will lead to new possibilities and applications in nanoscience.  One can see the future of 

cluster assembled materials is a strong and viable endeavor from the research presented here.       
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Appendix B 
 

Point Group Character Tables 

 

B.1 Selected Cnv Groups 
 

C2v E C2 συ(xz) σ’υ(yz)   

A1 1 1 1 1 z x
2
, y

2
, z

2
 

A2 1 1 -1 -1 Rz xy 

B1 1 -1 1 -1 x, Ry xz 

B2 1 -1 -1 1 y, Rx yz 

 
 
 

C3v E 2C3 3συ(xz)   

A1 1 1 1 z x
2
+ y

2
, z

2
 

A2 1 1 -1 Rz  

E 2 -1 0 (x, y), (Rx, Ry) (x
2
-y

2
, xy), (xz, yz) 

 

 

 

B.2 D3h Group 
 

D3h E 2C3 3C2 σh 2S3 3συ   

𝐴1
′  1 1 1 1 1 1  x

2
+ y

2
, z

2
 

𝐴2
′  1 1 -1 1 1 -1 Rz  

𝐸′  2 -1 0 2 -1 0 (x, y) (x
2
-y

2
, xy) 

𝐴1
′′  1 1 1 -1 -1 -1   

𝐴2
′′  1 1 -1 -1 -1 1 z  

𝐸′′  2 -1 0 -2 1 0 (Rx, Ry) (xz, yz) 

 
 

Tables taken from the book Molecular Symmetry and Group Theory (John Wiley & Sons Inc., 

New York 1998) Robert L. Carter, author. 
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