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number of operation 
of each class

Point group

normal modes

symmetry operations

characters

selection rules

IR-active μz ≠ 0
μx , μy ≠ 0

rotation (inactive)

Ca:  (6b)   : 
C  :  (6a)   : 
O  :  (18a) :

A1u + A2u + 2Eu
A2g + A2u + Eg + Eu
A1g + A1u + 2A2g + 2A2u + 3Eg + 3Eu

+ acoustic

(N = 6:3 +6:3+18:3 = 10)Total: 10A + 10E = 30 Ù 3N = 30 
Γopt = A1g(R) + 2A1u(ina) + 3A2g(ina) + 3A2u(IR)+ 4Eg(R) + 5Eu(IR)

Ö 5 Raman peaks and 8 IR peaks are expected 

(xz,yz)

Raman-active

αxx = -αyy ≠ αxy

non-zero components

αxz≠αyz

αxx = αyy ≠ αzz

acoustic: A2u+Eu (the heaviest atom)


