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contribute appreciably to the value of the pseudo- 
temperature factor and none should be ignored. 

In the above treatment we have avoided making an 
explicit assumption concerning the form of e~. It 
would be quite easy to substitute the specific form 
assumed by Borie and others, writing ei~ =ctril/lrij[ 3. 
Then, following Boric, the summations over k and 1 
not involving order parameters may be explicitly 
evaluated. 

The task of sorting out in practice the relative impor- 
tance of the various terms and the values of the cor- 
relation and displacement parameters involved in the 
expressions for the pseudo-temperature factor of 
Bragg peaks and the diffuse scattering is a difficult 
one. However considerable progress may be possible 
in particular cases if a series of measurements is made 
for different values of the adjustable parameters. The 
temperature may be varied. Variation of the composi- 
tion may include use of the 50:50 composition, for 
which all odd-order correlation parameters vanish. 
Finally the scattering factors may be varied independ- 
ently of all other parameters by choosing different 
radiations. For copper-gold alloys, for example, the 
condition FA=FB is very nearly achieved in neutron 
diffraction and could be made exact by use of iso- 
topically enriched elements. For this case it is inter- 
esting to note the prediction of equation (27) that a 
weak, broadened, short-range order peak should still 
appear. Measurement of such a peak would give values 
for the displacement parameters if the s.r.o, param- 
eters were known, and vice versa. 

The author wishes to thank Dr P. C. Clapp for valu- 
able discussions and correspondence concerning the 

higher-order correlation parameters. The work was 
supported by a contract from the Australian Atomic 
Energy Commission. 
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Jahn's method of reduction of a representation has been applied and extended to obtain the fourth 
order and the fifth order elastic coefficients for the 32 classes of crystals. 

It is well known that the character method (Bhagavan- 
tam & Suryanarayana, 1949) could be successfully em- 
ployed for deriving the number of independent con- 
stants in respect of the various physical properties for 
the 32 crystal classes. Following the suggestion of 
Chelam (1961), one of us (Krishnamurty, 1963) has 
applied the character method for obtaining the number 

of independent fourth-order elastic coefficients for the 
32 crystallographic point groups. 

In this note, it is proposed to apply and extend 
Jahn's (1949) method of reduction of a representation 
to derive the number of the fourth-order and the fifth- 
order elastic coefficients, which are symmetric in all 
the indices, for the 32 point groups. The results so ob- 
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Table 1. Reduced forms of  representation of  polar vectors 

No. Representation 

1. [[ V214I 
2. [[V2] 51 

Reduced form of the 
representation 

4Do e + 5Dz e + D3 ~ + 4D4 ~ + D5 z + 2D6 ~ + D8 ~ 
5D0 g + 7D2 ~ + 2D3 g + 6D4 ~r + 2D5 g + 4D6 g + 

D7g+ 2D8~+ D10 ~ 

Number of 
constants of 
an isotropic 
solid, R~ i 

4 

tained in respect of the fourth-order elasticity are in 
complete agreement with those obtained earlier by one 
of us (Krishnamurty, 1963). The number of the fifth- 
order elastic coefficients for each one of the 32 classes 
of crystals is worked out here for the first time. 

If V denotes the representation of a polar vector, 
and Tisza's (1933) notation, for the symmetrical pro- 
duct [ V 2] of V with itself, is employed, one can extend 
the method of Jahn (1949) to higher symmetrical 
powers of a reducible representation. In the fourth and 
fifth symmetrical powers of a reducible representation, 
one needs the values of [D~] and [D2S]. They may be 
derived easily and are given by 

[D 4] = Do + 2D2 + 2D4 + D5 + 06 -Jr" D8, 
and 

[D25] = Do + 2D2 q- D3 q- 2D4 -I- D5 + 2D6 -t-- D7 q- D8 + D10 • 

The reduced forms of the representation for the sym- 
metrical fourth and fifth powers of [V 2] are given in 
Table 1. 

The number of constants for an isotropic solid (R~) 
describing the elastic coefficients is given by the coef- 
ficient of D~ in the reduced form of the appropriate 
representation in Table 1. 

Since each one of the 32 crystallographic point 
groups is a sub-group of R~ (group of all rotations 
and reflexions), the appropriate number of indepen- 
dent constants for a crystallographic point group can 
be obtained if the reduced form of DI. (which is of 
dimension 2L+ 1 and which is even with respect to 
inversion) is known for the point group under con- 
sideration. The following (Jahn, 1949) is the reduction 
of D~. for the axial groups" 

Co~v : 

{ 11 { 1  D~ = A2 -k- El + E2 + • • • + EL for L even 
odd ' 

= ~ A i }  ,, , ,, ~E~} ,[even} 
D~ 1_/12 +EI+E2+E3+.  . . + , for L 

[ E  L [ odd ' 

{ A 1 }  _}_El.t_g2nt - + E L  for  L { e v e n  } 
D ~ =  A2 "'" odd " 

The reduced form of D~ for the point group (43m) 
has been already given by Jahn (1938), and that of the 
point group (42m) is given below" 

Dg =Ax,  
D~" =Az+E1 , 
D~ =A1 + B I +  Bz+E1, 
Dg = Az + BI + BE -b 2Ea, 
D~ = 2A 1 + A2 + B1 + BE + 2El,  
D~ = AI + 2Az + Ba + Bz + 3Ea, 

D~ =2A1 +AE+2B1 +2B2+ 3E1, 
D~ = A 1 + 2A2 + 2B1 + 2B2 + 4E1 , 
D~ = 3A1 +2A2 +2Bx +2Bz+4E1, 
D~ = 2A1 + 3A2 + 2B1 + 2B2 + 5Ex , 
D~o = 3A1 + 2A2 + 3Ba + 3B2 + 5Ex . 

Using the above reductions of D~. for the axial 
groups, and the point groups 43m and 742m, the num- 
ber of independent fourth order and fifth order elastic 
coefficients, which are given below, can be obtained 
for the 32 point groups" 

1, T: 126 (252); m, 2, 2/m: 70 (136); 2ram, 222, 
2/m 2/m 2/m: 42 (78); 4, 4/m, 4 : 3 6  (68); 4mm, 742m, 
422, 4/m 2/m 2/m" 25 (44); 3, 3" 42 (84); 3m, 32, 32/m: 
28 (52); 3/m, 6, 6/m" 24 (46); 62m, 6mm, 622, 
6/m2/m2/m: 19 (33); 23, 2/m'3" 14 (26); 43m, 432, 
4/m 3 2/m" 11 (18). 

Here the numbers inside the brackets are the ap- 
propriate number of constants for the fifth order elas- 
ticity. 

It is interesting to note that in respect of higher order 
elasticity, the 32 crystal classes divide themselves into 
11 groups. We once again observe that the five cubic 
classes have split themselves into 2 groups requiring 
different numbers of constants. This is due to the 
presence of additional symmetry operations $4 or C4 
present in the point group 43m or 432 respectively. 
These additional symmetry operations give a smaller 
number of elastic coefficients involving higher order 
tensors for the point groups 43m, 432 and 4/m"3 2/m. 

The authors wish to express their grateful thanks to 
Prof. T.Venkatarayudu for his kind interest in the 
problem. 
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