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FIG . 4. Sinl;lc cxposurc photol;raph of dcformcd tllngstcn 

crystal. Local lattice misorientation at A and linc hroadening at 
J! gi\'c c\'idcncc of inhomogcncolls strains. 

the ellipt ical patt ern. Consequcnt I)" thc kin king anclt he 
displaccmcnt of line segments arc directly associat(;d 
with local lattice misorientation. This misoricJltatioll 
can be determined when the specimen-to-film distance, 
the displacement. of the line segments, and their 
respective distances from the center of the {ilm arc 
kno\\'n. The divergent beam method may, therefore, also 
be \'ie\\'ed as an x-ray topography mcthod. The most 
precise measurements arc obtained from reflections with 
large e values, permitting one to detect lattice misorien­
tations as small as 0.05°. 

Local line broadening, indicated by arrows in Fig. -1, 
is a manifestation of inhomogeneous strains. If sllch line 
broadening occurs, the strain analysis can be extended 
to include intensity studies of the line profile. These are 
carried out by means of a microdensitometric tracing of 
the line prolile across the broadened region. The inten­
sity data thus obtained serve as the basis of a Fourier 
transform analysis.' 

5. INCOMPLETE ELLIPSES 

The crystallographic orientation of the rellecLing 
specimen surface and its distance from the target arc 
generally chosen so that a number of complete ellipses 
appear on the 111m. In some cases, however, extraneous 
crystallographic consideral ions predetermine the orien­
tation of specimen faces. Some, or even most of the 
ellipses may 1 hen be incomplctc; parts of t hem may fall 
within the ccntral hole of the film or be blocked out by 
t he shadow of the target. Such ellipses cannot be used 
for the computation of if spacings b~" the methods pre­
viously described. The decrease in the number of 
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measurable cl spacings, in tum, impairs the accuracy (JI' 

1 he st rain analysis, or even (if it falls below six) ren;!tr, 
it impossible. The clifiiculty may he circumvented IJ\' 
the usc of a composit e target emitting t \vo difiercn'l 
characteristic wavelengths. Such a target has bCl'n 
produced, for instance, by using an iron foil plateclll'ith 
cobalt. The radiation emitted contains in this ca,l' 
Col'; a and Fef( a' It is convenient, t hough not nccessan' 
that the intensities of the two characteristic radiatio;l~ 
be made approximately equal by a suitable choice of the 
plating thickness. Two superimposed exposures at 

different film-to-specimen distances arc required and 
the film shift between the two e:-,'-posures must be known 
precisely. Figure 5 is a pattern of incomplete ellipses 
procluced in this manner with a composite target. 

The method of computation of d spacings is given in 
Appendix 13. 

6. RESULTS 

I\s ant icipated, no significant clifierence in If yall1ts 
among the various (IiI~l) planes of a form was found in 
the unstrainecl tungsten crystal. Therefore, for each 
{li/d} form investigated, the average d vallie d Ira, I 

determined anel these values arc listed in Table 1. , 
It will be recalled that the d spacing is obtained frl)l11 

cr by Err. (5) and that a in turn is obtained from the slope 
parameters 1nland 1112 by Eqs. (3) an <I (4). The standard I 
errors of the slopes introduced by the physicallllcasl1rc­
mcnls results in slandard errors of a which in turn 
propagate as standard errors of ri. The average of this 
standard error in d for each {IiI?l} form, denoted by ~.f, • 
was determined and is also listed in Table r. Details COI1-

cernu1g the calculation of the propagation of errors arc 
discussed in Appendix A. 

FIG. 5. Double cxpo-tlre photograph of :\i- 2S% Fe sin~l· 
crystal. FeK and Col" radiations "'erc employcu for analy,is ,.' 
incomplete pattcrn. 
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