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SCl·. 0, is gin:n IJ~' 

a'=lI.,+b.r, (1\1-1) 

where 
.r=}[ (cos~O / sinO)+cos~O/O]. 

Sincc the standard error of II and, therefore, of a' 
deJlends on the valuc of 0, a weight inversely propor­
t ional to thc variance of d was assigned to t he a' values. 

This wcight was delillcd as 

whcrc 

(<T".*r= I: [(dd- 1IY / (II-I)] 
j 

(A9) 

(A 10) 

and j = 1· .. III, t he number of If-spacing determinations 
for each Bragg angle 0 and i= 1·· . It, the number of 
Bragg angles (sec fig. 6). 

The values of all and b are obtained by minimizing the 
sum of tIl(' squares of the deviations: 

Again, using the results from weighted least squares, 
we have 

b= I: lI(w,a/(.r,-x)/ I: n,w.(.ri-x)2 (All) 

and 
al)= ii' - b.1;, (A 12) 

where 

a'= I: Ilia/wi/ I: lIiWi, (A13) 

x= I: lIi~'iWi/I: 11 ,Wi. (Al..J.) 

The variancc of estimate is givcn by 

]I (a' j.r) = I: II i'U'i(a,' - a.,- /1.1';)2/ (11- 2), (A 15) 

wherc Ii and all arc given hy (/\ 11) and (/\ 12), 
respect ivel)·. 

The variance of band (/11 arc given by 

V(b)= V(a'j.r) / I: lIiWi(.ri-.B)2 (A l(l) 

V(ao)= V(a'/ x)[(1/ 1I)+'i:2/ I: II;W.(.r,-X)2]. (Ali) 

Thc standard crrors are then 

<Tb= [V(bU, (Al~) 

<Too=[V(ao)Jl. (A19) 

APPENDIX B 

Computation of d Spacings from 
Incomplete Ellipses 

Refcrring 10 Fig. 1 it will be seen that 

NP= (a+b) cot(O+,8)+b cot(O-,8) 
=a cot (0+,8)+ b[cot(O+,8)+ cot (O-,8)J (Bl) 

,YR=b cot (0+,8)+ (o+b) cot (O-{3) 
= a cot(O-,8)+b[cot(O+,8)+cot (0-(:1)]. ( B~ I 

Let .\,R=I, for brevit)" and suppose that lwo pattl:rn_ 
arc superimposed on the same lilm b~' making two 
exposures and changing thc distancc a from thc lilm ttl 

the targct bct wcen the cxposures. Then, for example. 
Eq. (B2) gives 

II=al cot (O-,8)+b[cot(O+{3)+cot(O-(3)J, (IU ) 

t2=a~ cOl(O-,8)+I{cot(O+,8)+cot(O-,8)], ( 11·\ 

where the subscripts refer to the film position. 
Subtracting (B..J.) from (B3), 

II-/~= (al-a~) COL (0-(:1) = c cot (O-{:J) 

cot(O-(:I)= (/1-INc=!J./ c. (Wi) 

Here c is the clistance through which thc film has hl'cn 
shifted betwecn cxposurcs and 11-/2 is thc distann' ' 
between corrcsponding ellipses measurcd on the lil m 
along their common major axis. 

Lct us now assumc that the incident. radiation consist~ 
of two components of wavelength Al and A2, respect.ively, 
cach giving rise t.o a pattern. We havc then from (B5 ) 

(H(») 

(H i ) 

where thc subscripts now refer to different wavclengths. 
Subtracting (B7) from (B6), 

81- 02= arccot(!J. 1/ c) - arccot(!J. 2/ c) 
= arccot[ (c2+ !J.j!J.2)/ c(!J. I - !J.2) J = fl. (BR) 

Let 

then 

The seconcl of Eq. (139) gives rlnall~ ', 

where fl is given or (B~). 
The last expressiongives the value of the Bragg angle 

(and therefore of thc interplanar spacing) of a given sct 
of plancs in t.erms of the known x-ray wavclengths, of 
thc film shift bet ween exposurcs c, and of t \VO quantit ies 
!J. I and !J. 2 measured on the lilm (Figs. 1 and 5). 

Equation (RIO) may bc writtcn in a form which gives 
directly thc d spacings, obviates the need for trigono· 
mct ric tablcs, and is convenicnt for computation on a 
desk calculator. Using the idcntity sinO= (1 +cot20)-: 
ancl t hc value of cotOt given by (n 10), 

S T R ;\ I \ 

d= A2/ 2 sinOt= (A 

= (A2/ · 

= «(A2 

L'sing the trigon 
let ting cot;.t= s, 
member of (Hll) 

l+[(K/sinfl)-
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