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Sce. 6, is given by
al= (ln+ 1).\', (A\S)
where
r=1[ (cos*0/sinf)+cos*0/6].

Since the standard error of ¢ and, therefore, of o
depends on the value of 6, a weight inversely propor-
tional to the variance of d was assigned to the @’ values.

This weight was defined as

L= [1/('7".'*)23/2 (1/‘7'1.'*)2, (A9)
where
(@a*p=X [(dij=di)*/ (n—1)] (A10)

and j=1-- -, the number of d-spacing determinations
for each Bragg angle 6 and 7=1---%, the number of
Bragg angles (see Iig. 6).

The values of ag and b are obtained by minimizing the
sum of the squares of the deviations:

S=Y" naw(a/—as—bx;)%
i

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

b= naw.a(x;—3)/> nw;(x;—3)* (All)
and

ay= (i’_b;l-:, (A12)

where
d'=3 niaiwi/32 nav;, (A13)
= nxaw:/Y naw;. (A14)

The variance of estimate is given by

V(a'/x)=X navi(a/—av—bx)2/ (n—2), (AlS)

where b and a, are given by (A11) and (A12),
respectively.
The variance of b and ay are given by

V)=V (d/x)/X nawi(x—I)> (A16)

V(ao)=V(a'/x)[(1/m)+3/2 navi(x;—7)*]. (A7)
The standard errors are then

=LV (6) ] (A18)

aa, =LV (a0)]% (A19)

APPENDIX B

Computation of d Spacings from
Incomplete Ellipses

Referring to Fig. 1 it will be seen that

NP=(a+b) cot (0+p)+b cot(6—p)
=a cot (0+8)+b[ cot (0+8)+cot(6—p)] (B1)

et al.

NR=b cot(0+8)+ (a+b) cot (—p)
=a cot(0—B)+b[cot (0+B)+cot (6—B)]. (132

Let VR=/{, for brevity, and suppose that two pattems
are superimposed on the same film by making 1w
exposures and changing the distance @ from the film 1,
the target between the exposures. Then, for example,
Eq. (B2) gives

li=ay cot (0—pB)+b[cot (6+8)+cot (6—8)], (B3
ly=ax cot (6—B)+b[cot (0+8)+cot (60—B) ], (34

where the subscripts refer to the film position.
Subtracting (B4) from (B3),

l—1y= (a1—az) cot(0—B)=c cot (0—0)
col(—pB)= (l1—12)/c=A/c. ' (B5)

Here ¢ is the distance through which the film has heen
shifted between exposures and /;—/y is the distance
between corresponding ellipses measured on the film
along their common major axis.

Let us now assume that the incident radiation consists
of two components of wavelength X; and Ay, respectively,
each giving rise to a pattern. We have then from (B3)

0,—pB=arccot(A/c), (B6)
0,—B=arccot(Ay/c), (B7)

where the subscripts now refer to different wavelengths.
Subtracting (B7) from (B6),

6,— Os=arccot(A,/c)—arccot (Az/c)
=arccot[ (+A1A:)/c(A1—As) ]=p.  (BS)

Let
Ai/Ae=sind;/sinls= K,

then
sind=sin(u=+0:)= A sinf.. (BY)

The sccond of Eq. (139) gives finally,

cotly= (K—cosu)/sing, (B10)
where u is given by (B8).

The last expression gives the value of the Bragg angle
(and therefore of the interplanar spacing) of a given sct
of planes in terms of the known x-ray wavelengths, of
the film shift between exposures ¢, and of two quantities
Ay and Ag measured on the film (Figs. 1 and 3).

Equation (B10) may be written in a form which gives
directly the d spacings, obviates the need for trigono-
metric tables, and is convenient for computation on a
desk calculator. Using the identity sind= (14cot®0)™
and the value of cotf given by (B10),
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d=N2/2 sinfy= (Al
= (}\2’/‘
= (()\22:
Using the trigonq‘
letting cotu=s,
member of (B11)

1+ [ (K/sing)—¢
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