How we do it....
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The Zen of
diffractometry:

The eight-fold way...
Examples of partial
rotation around

For =0(.e. for2 ) A four circle Eulerian
2 (h,k,I) cradle diffractometer.
-2 -(h,k,)

180- 180+ 2 (h,k,I) _

180- 180+ -2 -(h,k,1) Why four CII?C|€S?

180+ 2 -(h,k,1) What four CII‘C|68_?

180+ ) (h,k,1) What does Eulerian mean?

- 180+ 2 -(h,k,1) Sphere of confusion

_ 180+ -2 (h,k,1) (confusing?)



How is this geometrically
equivalent to the 4 circle
system? How different?

What are omega and chi
when kappa is zero deg
(bottom)?

When 180 deg (top)?

The original wooden model
had the kappa axis offset at
45 deg; the manufactured
model has an offset of 50
deg. Why?

The kappa axis system of Enraf-Nonius



it started with Enraf Nonius....



Image Plate

X-rays
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Fig. 7.13. Example of a two-circle diffractometer with an image plate (Courtesy Stoé & Cie.).
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X-ray

\{\ crystal

Fig. 7.14. Principle of the area-detector in terms of the Ewald construction. Rotation of, say, 1°
about an axis normal to the plane of the paper brings the reciprocal lattice points in the gray
area into coincidence with the Ewald sphere.
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. ':Flg__ 25 (a) Adiffraction pattern recorded on an electronic area detector from a stationary crystal; a similar pattern would be obtained on a
Photographic film, which is effectively a non-electronic area detector. (b) A diffraction pattern recorded from a 5° rotation of the same crystal.
) Adiffraction pattern recorded from a full 360° rotation of the same crystal.

why more spots?
do we still see the spots in the frame at left
In the final oscillation frame at right?



one frame...

how do we
know what

each spot is?







Intensity profile...

example in a diffraction scan for one dimension

example in a film for two dimensions

for stacked frames each maximum is three dimensiona ..
Integration of spot intensity and subtraction of ba ckground
means integrating a three dimensional array of stac  ked
frames centered on the position of the calculated d iffraction
maximum for h, k, | (adding pixels)



and... since we need the standard deviation to weig  ht the
relative importance of one measurement in least squ ares
refinements, we must calculate Iit...

what is wrong with this?



L =1/sin2%

for an oscillation photo this is c
or for a diffractometer where th
axes are coincident

for a CCD plate we have to correct for the
vertical offset




polarization:

by experimental crystal
by monochromator

by synchrotron source

i: ‘1ic0522ﬁ|i2

why is light from clouds polarized?



so what happens to the percent error for either F
as the intensity goes to infinity (either by having

extremely strong reflection or counting an arbitrar
long time)?

or |
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So we have experimental values for F 2. We know that we
can calculate (if we know the atom positions) the
structure factors from

What are the units of F 2?

0]

What are the units of F ., ?
(I.e. the calculated structure factor F )
What are the units of F _2?

C

How do we scale our observations into what we need?



