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APPENDIX 

Derivation of the expression for the average magnetic susceptibility of a Co(II)-Co(II) dimer.
The (S, Ms> spin functions for the pair (S = 3, 2, 1, 0; Ms = -S, ...,0, ...S) have been expressed as linear combinations of the (Ms1, Ms2> product functions with use of the Clebsch-Gordon coefficients.1  Diagonalisation of the H0 hamiltonian in Equation 3 is easily achieved within this (S, Ms> basis set and provides the zero-field eigenvalues, E0(n), and eigenfunctions (n) listed in table A1.

   The z and x components of the magnetic susceptibility were obtained with use of the van Vleck equation, whose general form is:

u = (Ngu2/Z) n[(E1(n)(2/kT-2E2(n)]exp(-E0(n)/kT(                                                           (A 1)

 where u = x, y or z. For an external magnetic field applied along the z direction, the (n) are eigenfunctions of Sz, <(n)( gz(S1 + S2)z Hz((n)> = MsgzHz,, so that E1(n) = Ms  and E2(n) = 0. Then z has the following form:

z = (0.26073 g2 kT) [18 exp(-E0(1)/kT( + 8 exp(-E0(3)/kT( + 2 exp(-E0(5)/kT( + 10 

        + 2 exp(-E0(13)/kT(]/Z                                                                                               (A 2)

where Z, the partition function, is given by n exp(-E0(n)/kt(, and J and D are expressed in cm-1.

 (x was obtained by inserting the E1(n) and E2(n) coefficients listed in Table A1, calculated by making use of the  Sx =  (S+ + S-)/2  operator and second order perturbation theory, in eq A 1.

   The final expression for , the average magnetic susceptibility per mole of dimers is  = z + 2x.

1. O. Kahn, in Molecular magnetism, VCH Publisher, 1993, appendix 6.

Table A1. E0(n), E1(n) and E2(n) coefficients for the calculation of the x susceptibility.

n
E0(n) a
(n) b
E1(n)
E2(n)

1, 2
-6J-2D
(3,±3>
0
-1.5/(E0(3)-E0(1)(

3,4
-6J
(3,±2>
0
-1.5/(E0(1)-E0(3)(-2.5 C52/(E0(5)-E0(3)(

5,6
-J-0.2D-((
C5(3,±1>+ C6(1,±1>
0
-2.5C52/(E0(3)-E0(5)(
-((3 C5C1+(0.5 C2C6)2/(E0(7)-E0(5)(
- ((0.5 C1C6-(3 C2C5)2/(E0(15)-E0(5)(

7
J-0.2D-
C1(3,0>+C2(1,0>
0
-2((3 C1C5 + (0.5 C2C6)2/(E0(5)- E0(7)(

                                          



-2((0.5 C2C5-(3 C1 C 6)2 /((E0(13)-E0(7)(

8,9
0
(2,±2>
1
0

10,11
0
(2,±1>
-1
-1.5[C32/((E0(12)-E0(10)(+C42/(E0(16)- E0(10)(]

12
3J - ’
C3(2,0> + C4(0,0>
0
-3C33/(E0(10)- E0(12)(

13,14
-J - 0.2D + ’’
C5 (1,±1> - C6 (3,±1>
0
-2.5C62/(E0(3)- E0(13)(
-((0.5 C2C5 - (3 C1C6)2/(E0(7)- E0(13)(
-((0.5 C1C5 + (3 C2C6)2/(E0(15)- E0(13)(

15
J + 0.02D + 
C1 (1,0> - C2(3,0>
0
-2((0.5 C1C6 - (3 C2C5)2/(E0(5)- E0(15)(
-2((0.5 C1C5+ (3 C2C6)2(E0(13)- E0(15)(

16
3J + ’
C3 (0,0> - C4 (2,0>
0
-3C42/(E0(10)- E0(16)(

a  = [25 J2 + 2.5 D2 - 15.72 JD]1/2; ’ = (9J2 + 4D2)1/2; ’’ = (25 J2 + D2 + 10 JD)1/2.

b C1 = CA1/N1, C2 = CA2/N1, where CA1 = -7J + 1.58 D - , CA2 =  D(1.5 and N1 = (CA12 + CA22)1/2.

  C3 = CA3/N2, C4 = CA4/N2 where CA3 = -3J - ’, CA4 = 2D and N2 = (CA32 + CA42)1/2.

  C5 = CA5/N3, C6 = CA6/N3 where CA5 = -5J - D + ’’, CA6 =  D (1.5 and N3 = (CA52 + CA62)1/2
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