






Since (y-x,y,t-z) leaves (x,2x,*) unchanged, this transformation can be used 

to show that !323(Ta2 ) = O. Similarly (x,y,z) Yields = 13 for the Mn,1322 11 
TS1 and Si atoms. Thus there are four independent l3ij factors for 82, 

three for Ta2 and two for each of the Mn, Ta and Si atoms. The correct1 
choice of codewords for these parameters will ensure that these symmetry 

relations are retained throughout any refinement of the temperature factors. 

Initial values for the B.. factors can be obtained from the isotropic
~J 

B factors in terms of the angles ~., 13*, y* of the reciprocal cell; 

B = B11 

B = B cos y* etc. (2)
12 

These starting values automatically satisfy the symmetry relations for the 

13 ij since for example a* =b'" and cos y. = cos 60 = ~ so that 13 = ~ 12 1322 
according to (1) and (2). 

To limit the amount of output, only a short section of the MnTa~S8 

powder pattern, between 2e =22.690 and 2e =75.590 has been used, sampling 

Rietveld's data at intervals of 0.050 26 by linear interpolation. This 

is insufficient data to obtain meaningful results on varying all parameters 

simultaneously. The full scan is especially needed to determine the 

B factors J as is indicated by the relatively large standard deviations 

obtained for B (Ta ) and B (Ta ), which have been refined merely to11 1 12 2
 
illustrate the use of the parameter codewordso
 

All of the constra~functions consist of simple linear relations 

between two parameters i.e. 

y(Ta2) = 2x(Ta2) 

y(S2) = 2x(S2) 

f322 (Mn,Ta1 ) = !311(Mn,Ta1 ) 

!312 (K) = t ~2(K) K = all atoms 

1313 (MIl, Ta1 ' Ta2 ) = 132.3 (Mn, Ta1 ' Ta2 ) = o 

1323 (81 ,82 ) = tI3 1.3(S1,S2) 

A = B = F (hexagonal symroe try) 

These relations can therefore be specified by means of the codewords alone. 

However, to illustrate the use of the constraint functions, the relation 

A = B =F has been introduced by means of two linear functions A - B = 0 

and B - F = O. 

- 22 ­
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Only two cyeles of refinement have been request~d, so that the best 

possible fit has not been achieved although the refinement is converging. 
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