
1) For a d2 complex three spin allowed ligand field excitations were located at: 

1 = 17500 cm-1        2 = 26000 cm-1           3 = 35890 cm-1    
Interpret these bands and calculate the Dq, Q, ans B parameters 

Knowing that Bfree ion for M3+ is equal to 862 cm-1, evaluate the ? 
 

Energy of 1 = 8Dq + Q 

Energy of 2 = 18Dq + Q 

Energy of 3 = 6Dq + 15B + 2Q 
 

4T2g 4T1g   8Dq + Q 

E1= 18Dq + Q = 17500 cm-1 
4A2g 4T1g      18Dq + Q 

E2= 18Dq + Q = 26000  cm-1 
 

E2 - E1 = 18Dq + Q – (8Dq + Q) = 10Dq 
26000 – 17500 = 10Dq 
Dq = 850 cm-1  

E1= 8(850) + Q = 17500 cm-1 
 Q= 10700 cm-1 
4T1g (4P)  4T1g  6Dq + 15B + Q 

E3= 6Dq + 15B + 2Q = 35890   cm-1, B= 626 cm-1 

 

𝜷 =
𝜷𝑪𝒐𝒎𝒑𝒍𝒆𝒙

𝜷𝑭𝒓𝒆𝒆 𝒊𝒐𝒏
=

𝟔𝟐𝟔

𝟖𝟔𝟐
= 𝟎. 𝟕𝟐𝟔 𝒄𝒎−𝟏 

 
2) For a d3 complex three spin allowed ligand field excitations were located at: 

1 = 15300 cm-1        2 = 23500 cm-1           3 = 34790 cm-1    
Interpret these bands and calculate the Dq, Q, ans B parameters 

Knowing that Bfree ion for M3+ is equal to 918 cm-1, evaluate the ? 
 

Energy of 1 = 10Dq 

Energy of 2 = 18Dq - Q 

Energy of 3 = = 12Dq + 15B + Q 
 

4T2g 4A2g   10 Dq 

E1= 10Dq= 15300 cm-1, Dq = 1530 cm-1  
 

4T1g 4A2g   18Dq – Q 

E2= 18Dq – Q= 23500  cm-1, Q= 4040 cm-1 
 

4T1g 4A2g   15B + 12Dq + Q 

E3= 15B + 12Dq + Q= 34790   cm-1, B= 826 cm-1 

 

𝜷 =
𝜷𝑪𝒐𝒎𝒑𝒍𝒆𝒙

𝜷𝑭𝒓𝒆𝒆 𝒊𝒐𝒏
=

𝟖𝟐𝟔

𝟗𝟏𝟖
= 𝟎. 𝟗 𝒄𝒎−𝟏 


