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~: ... ~t~c cac;:: .. :c~.~s 0 ..... ~ " "cr otflcrs in crys~·a s. By DAVID Y. CHUNG, Depart/nelll of Physics alld Astrol/o/ny , !Ioward 

University, W(fshillgton, v.c. 20001, U.S.A. 

A grOt.;) .hcorelieal method has been used to calculate the number of independent sixth and seventh order 
cla~tic co,.!'iiclcnb for ali 32 ery~lal classes. 

A group theoretic.ll method has been employed in deter­
mining the r, ,, .. IJe r of indepcnu.:nt c1,t~lic cO":lIlcicnts of 
crystals in the 32 c1asscs. Previously, these numbers h<lve 
been calculated :01' the third-oruer coefficients by hlln 
(Ei'19) and Bhagavantam & SurY<ln:trayana (1 949) inde­
pellden,ly and for the fourth and fiflh-order coefficients by 
;(r:sl."umurty & Goralakrishnamurty (1968) . 

,"; .ll;S note we . j.)ply Jah n's (1938, ,949) method to 
c~":lliine the numb..:r of inuq:endent eoefl1eients for lhe 
s;x,., and s"venth order. The results for the 32 crystal 
Cl .. s.;cS, as well as for isotropic ~olids, are obtained. 

l.y dse of 7isza's (1933) notal ion f:Jr the symmetrical 
prouuet, [V2], of a polar vector V wi h itsel f, the method of 
J,.hn (1938, 1949) can easily be c,tended to higher sym­
f:ie l'ical powers Oi' a reducible re;presentatior .. The numbers 
o independent constants describing the 6th and 7th order 
clastic constants arc then given by the number of times the 
1,-,- .tical representation ocellI'S in the reduced form of the 
~:".)ro;' ... ; le reprcsent<ltivcs [[V2]6] and [[V2fj respectively. 
Tii e fo •• nulas obtained for the symmetrical products to the 
6th ane. 7 h power of reducible representation are : 

Po + .)2)6] = [D1] + [D~] + [Dll -t- :Dn + [Dil + D2 + Do 

• (:.)0 + .v2)1] = [J i + [D7] +[D~l + [ ih L.)~]+ [D~]+ D2 + Do . 

Using the forms of .[D~l for n> 10 given by rishnamurty 
& Ajipalanara~imham (1969) thl.: reduced representations 
fo: an isotropic sol id (group !,.,) arc then obtained. 

[[V2)6) = 7Do T ,I: + 3DJ + 9D. + 3D. 

+ 7...)0+ 20,+40g + D~+ 2D1o + Dil 

[[V'?] = SDo + 1202 + 4DJ + 120. + 5Ds + 100 6 

+4D7+ 70M +209 +4D10 + Dol +2012 + DI4 • 

0~r~ notes that the numbers of . ~Jependent 6th :lnd 7th 
1". de. eonstanlS (i .e. the coefficients 01.' Do) for isotropic 

solids arc 7 and 8 respectively. These re .1Ilts , .. .;e very wc1] 
with dIOse of KrishmmurLy .& ApP:lI.\illdraS ...,m (1969). 
Since each of the 32 crystal point groups is ,( subgroup of 
R!,." we can derive the reduced form of thl.: representa­
tions for each point group, and based on these forms the 
number of independent clastic constants for each of the 
crystal classes is determined . The results for 6. h and 7th 
order constants are given below: 
T, 1 :462 (792); m, 2, 2/111: 246 (416); 2111m, 222, 2/m 2/111 
2/1/1; 138 (228); 4,4/111,4: 124 (208); 4111/11, 42111, 422, 4/m 
2/m 2/m: 77 (124); 3,3: 156 (256); 3m 32, 32/111: 93 (148), 
3/111, 6, 6/m: 84 (140); 02111, 6111111, 622, 6/m 2/m 2/111: 57 
(90); 23, 2/1113: 48 (76); 43171, 432, 4/1I132/m: 32 (48) . 
Here the numbers inside the brackets are the appropriate 
number of coefficients for the 7th order. 

We would like to point out that the relationship for the 
number of independent 11th order clastic cons an s of cubic 
crystals given by Krishnamurty (I963), viz. 

1'1 =n2 -21l+ 3 

is proved not applicable for 11 > 5. The complete list of the 
non-vanishing 6th order clastic coefficients for some crystal 
classes will be published shortly . 
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