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In the analysis of crystal structures by means of *-rays it is well

known that when the reflecting plane does not contain the axis of rota-

tion of the crystal (in other words, when the diffraction spot does not lie

on the equatorial line of the photograph), the angular velocity of the

plane is effectively decreased. This results in reflection by such a plane

during a longer interval of time in each rotation than by planes producing

spots on the equatorial or zero layer-line. Cox and Shawr have shown that

the effect is purely geometrical, depending only on the angle of reflection

and the orientation of the reflecting plane with respect to the axis of
'Jgotation of the crystal, and they have calculated the magnitude of this
':bffect for rotation photographs taken with the r-ray beam perpendicular

to the rotation axis of the crystal. fn view of the fact that it is advan-

tageous2 to take Weissenberg layer-line photographs with the rotation

axis of the crystal inclined to the incident *-ray beam at an angle equal

to that made by the rotation axis with the reflected *-ray beams for the

layer-line that is being analyzed, the author has derived the relationship
for the rotation Iactor Du appropriate under such conditions. As Cox

and Shaw have stated, the intensity of the spot produced by a reflecting
plane is inversely proportional to uf Q, where c,r is the angular velocity

of the crystal about an axis perpendicular to the plane containing the

incident and reflected r-ray beams, and O is the angular velocity of the

crystal about its actual rotation axis.
The value of D, is obtained by the following construction, which is

similar to that used by Cox and Shaw in deriving the value of the

rotation factor in the case of an r-ray beam perpendicular to the rotation

axis of the crystal. Figure 1 shows the geometrical relations of the

crystal, incident r-ray bearn, and reflected x-ray beam in stereographic
projection. O is the point of emergence of the rotation axis of the crystal;

this rotation axis passes through the center of the sphere of projection.
The incident r-ray beam passes through,4 to the center of the sphere of

projection. B is the pole of the reflecting plane. The reflected *-ray beam

passes from the center of the sphere of projection to C . Let @ denote the

angle AB, and pr denote the angle DA. The essential feature of the equi-

inclination method is that for each layer-line the rotation axis of the

L Proc. Roy. Soc. London, l27[r 7l-88 (1930).
2 Buerger, M. J., Zei:ls. Krist.,88,35G380 (1934).
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crystal is set at an angle AO to the incident r-ray beam such that the
reflected r-ray beam for each spot on the layer-line makes an angle OC
with the rotation axis of the crystal equal to AO. Then, since the angle
of incidence equals the angle of reflection, we have

and since

therefore

AB:  BC,

AO:OC:90o -  p ,

OBC:ABA:90".

Let z denote the angle AOB. The angular velocity of the crystal is
da/dt, where I denotes the time, and d.v/dt is a constant during the in-

Frc. 1. Stereographic projection showing crystal rotation axis (passing thtough O

and center of sphere), normal to crystal reflecting plane (pole of crystal reflecting plane is

point B), incident r-ray beam (passing through ,4 and center of sphere), and reflected

r-ray beam (passing through center of sphere and C).

vestigation of the crystal by the Weissenberg method. The angular
velocity of the normal to the reflecting crystal plane about the normal
to the plane ABC is d0/dt. Then

d6

u d t d o
U a -- O d v d ' v

dt

Since the spherical triangle OBC has a right angle at B, we have
sin 4:s in z 's in (90 ' -p) .

llhus
dd _ cos v.cos p.

dv cos 0
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But 4: 90" - 0, where d is the angle made by the reflected beam with the
reflecting crystal plane. Hence

D " : 1,/cos21.r- cos2d.

d,v sin d

TABLE 1. DATA FoR PLorrrNG Cunves or CoNsreNr Du, VALUES or po CoRRESpoNDtNc to DmrrnrNt
Vlrms or Sn 0 lll D".

D e +  . 9 9  . 9 7 5  . 9 5  . 9 2 5  . 9 0  . 8 5  . 8 0  . 7 0  . 6 0  . 5 0  . 4 0  . 3 0  . 2 0  . 1 0  . 0 0

(A)d6

Sin 0
I

0 1
0 . 2
0 3
o 4
0 . 5
0 6
o . 7
0 . 8
0 . 9
1 0

0:81 1:2s r?ts z?ts 2:so 3:02 3:44 4:10 4?se 4:s7 s?26 s?47 sfoz s?zt s?z+
1 . 6 2  2  5 5  3 . 5 8  4 . 3 6  5 . 0 0  6 . 0 5  6  8 9  8 . 2 r  9 . 2 1  9 . 9 7  1 0 . 5 6  1 1 . 0 0  1 1 . 3 0  1 1 . 4 8  1 1  5 4
2 . 4 3  3 . 8 2  5 . 3 8  6  5 4  7 . 5 1  9  0 9  1 0 . 3 7  1 2 . 3 7  1 3 . 8 9  1 5 . 0 6  1 5 . 9 6  1 6 . 6 3  1 7 . 0 9  1 7 . 3 7  1 7 . 4 6
3 . 2 3  5  1 0  7 . 1 8  8 . 7 4  1 0 . 0 4  1 2 . 1 6  1 3 . 8 9  1 6  6 0  1 8  6 6  2 0 . 2 1  2 1  5 1  2 2 . 1 3  2 3  0 7  2 3 . 4 5  2 3 . 5 8
4 . 0 4  6 . 3 8  8 . 9 8  1 0  9 5  1 2  5 9  1 5 . 2 7  1 7 . 4 6  2 0 . 9 2  2 3 . 5 8  2 5 . 6 6  2 7 . 2 8  2 8 . 4 9  2 9  3 3  2 9 . 8 3  3 0 . 0 0
4 . 8 6  7 . 6 6  1 0  8 0  1 3 . 1 8  1 5 . 1 6  1 8 . 4 2  2 1 . 1 0  2 5 . 3 7  2 8  6 9  3 1 . 3 1  3 3 . 3 6  3 4 . 9 2  3 6 . 0 1  3 6 . 6 6
5.67  8 .95  12 .62  15 .42  17 .77  21  64  24 .84  29 .99  31 .06
6.48  rO.24 14 .47  l7  70  20 .41  24  92  28 .68  34 .84
7.29  t1 .54  16  32  20  00  23  tO 28  30  32  68
8.11  12 .84  18 .20  22 .33  25 .84  31 .79
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Fro. 2. Rotation factor D, for equi-inclination Weissenberg photographs.
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The variation oI D" with p and sin 0 as arguments is shown graphically

in Figure 2. Table 1 is intended for the convenience of users of the equi-
inclination method in plotting the curves of constant D" on a larger
scale necessary for the graphical determination of the values of D,
corresponding to the reflections on the equi-inclination layerJine films.
The value of the rotation factor for any given reflection will always be
nearer one in the equi-inclination method than in the method of per-
pendicular incidence (the crystal being assumed to rotate around the
same zone-axis in both cases). Moreover, it is to be noted that in the
equi-inclination method the factor D, approaches cos /, for difiraction
spots near the incident beam (back reflection), whereas in the method of
perpendicular incidence it approaches zero for such spots on all layer-
lines except the equator. This constitutes a further advantage of the
equi-inclination method. The factor D, is plotted for values of p up to 30"
only, but this is equivalent to a p-value of 90o in the method of per-
pendicular incidence. A p-value greater than 30o will seldom be required
with the equi-inclination method. If such a case is encountered the
necessary values oI D" can be computed from equation (A).


