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"::Jas.:c coc~·. ;:;c •. ~s 0: .. ig!'cr ,ruc.s in crysta!s. By DAVID Y. CUUNG, Department of PhY~'ics and Astronomy, I [0 ward 

(Ucc('it'<'d 23 "[arch 1972) 

A group theoretical method has been used to calculate the number of independent sixth and seventh order 
cla~tic cocflici.:nts for all 32 crystal classes. 

A group theoretical meihod has been employee i;1 a,'ter
m;, '", , .. e n 11110er of independent clastic coci'licicnts of 
crysl<.Is in the 32 classes. Previously, these numoers have 
been calculated lor the third-order coefficients by Jahn 
(1949) and Bha.;avantam & Suryanarayana (19<',9) inde
pendemly :mc. ior the fourth and fifth-order coefficients by 
,(r:sh": ll1uny & Gopalakrishnamurty (1968). 

In his note we apply Jahn's (1938, 1949) method to 
e,ermine the number of inJe.~emlent coefiieicnts for the 

sixth < nd se\'c,hll order. The results for the 32 crystal 
classes, as wel l as for isotropic solids, arc obtained. 

13y usc of Tisza's (1933) notation for the symmetrical 
product, [V2], lJJ' a polar vector V wi h itself, the method of 
Jahn (1938, 1949) can easily be e ..:tended to higher sym
metric"l powers of a reducible representation. The numbers 
0: in ependent constanlS describing the 6th and 7th order 
e,astic constants arc then given by the number of times the 
identical represent, tion occurs in the reduced form of the 
~,ppropriate representatives ([V2r'] and [[ VIr] respectively. 
'"Ie formulas obtained for the symmetrical )roducts to the 
6th a .. d 7th power of reducible represcn <l .on are: 

[(Do O 2)6] = [D~] + [DiJ + [D3] + [DD + [Dll + Dz + VO 

L(D~ + ~!/] = ,un + [D~] +[D~l+ [D1l+ [D~l+ [D~ + Dz + Do . 

usinJ ,;',e forms of.[D~l for II> 10 given by Krishnamurty 
& Appalanarasimham (1969) the reduced representations 
lor an i~otropic solid (group -:.,) arc then obtained. 

,VI}"] = 7Do + 9D, + 3D, + 9D .. + 3D j 

-t-7Do + 2D7+4Ds+ D9+2DIO+ DIl 

[V"j1 =8Do+ 1::m,+4D,+ 12D .. +5D5 + 10D .. 

+4D7 +7Dij + 2D9+4DIO+Dll +2DJ2 + D\4 • 

One no~cs that rhe numbers of independent 6th and 7th 
elas ie constants (i.e . the coefficients of Do) for isotropic 

solids are 7 and 8 respectively. These results ao~ee very well 
with those of Krishnamurty & Appalamarasimham (I CJ6~). 
Since each of the 32 crystal point groups is a subgroup of 
R:", we can derive the reduced form of the represen~
tions for each point group, and based on these forms the 
number of independen t elastic constants for each of the 
crystal classes is determined . The results for 6th and 7th 
order constants arc given below : 
T, 1 :462 (792); In, 2, 2/m: 246 (416); 2mm, 222, 2/111 2/111 
2/m: 138 (228); 4, 4/m, 4: 124 (208); 417lm, 42111, 422, 4/111 
2111l 21m: 77 (124); 3,1: 156 (256); 3m 32, 121m: 93 (148), 
31m, 6, 6/m: 84 (140); 02111, 6ml1l, 622, 6/111 21m 21m : S7 
(90); 23, 2/m1: 48 (76); 43m, 432, 4/111 121m: 32 (48). 
Here the numbers inside the brackets arc the appropriate 
number of coefficients for the 7th order. 

We would like to point out that the relatior.shi~ for the 
number of independent !lth order clastic constan s of cubic 
crystals given by Krishnamurty (1963), viz. 

N=n2 -2n+ 3 

is proved not applicable for II> 5. The complete list of the 
non-vanishing 6th order elastic coefficients for some crystal 
classes will be published shortly. 
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