
So we have experimental values for Fo
2. We know that we 

can calculate (if we know the atom positions) the 
structure factors from 

What are the units of  Fo
2?

What are the units of  F(hkl)?
(i.e. the calculated structure factor Fc)
What are the units of  Fc

2?
How do we scale our observations into what we need?

Data processing:
generation of  F values
for structure solution



Now look at Fc
2 as the product of Fc with Fc

* 

(i.e. F(h,k,l) and F(-h,-k,-l) )

For x between 0 and 1
What is the sum of sin(2πhx) for h= 0 to infinity ?
What is the sum of cos(2πhx) for h= 0 to infinity?



Remember, the average value of any sine or cosine function tends
to zero, so the average value of the F2 in a given sinθ/λ range is



f

Why 6 at sinθ/λ = 0?
Why ~2 at sinθ/λ = .4?



but within a shell of 
sinθ/λ we can consider 
the fj values constant.
So average the Fo

2

values within these 
onion skins of the 
reciprocal lattice 
sphere





So now we have Fo in electrons

and  Fo
2  in electrons2



For the crystal at right the total 
path for the incoming and 
outgoing X-ray beam from one 
diffracting volume element is x,
so increasing the size but 
keeping the shape constant 
means that

This means that the maximum 
intensity will occur when





The Tompa algorithm for analytically 
computing the transmission factor of a 
crystal of measured and indexed faces

Two beams divide a plane 
into triangles, where all the 
incoming rays pass through 
one edge and outgoing rays 
pass through a second edge

for example, triangle ARB 
(edges AB in, AB out) , or 
triangle QDP (edges AD in, 
BC out)



Similarly, the crystal can be divided 
up into tetrahedra for which all of 
the incoming rays pass through one 
crystal face and outgoing through a 
second common face.
The incoming path length p and 
outgoing q can then be analytically 
expressed and the transmission 
integrated over the volume of the 
subunit tetrahedron.

EX is the incident beam and FU the 
outgoing beam. The rays from these 
beams are projected over the 
surface of the bounding planes of 
the crystal to generate sections. The 
intersection of those sections are 
the tetrahedra (such as EFST) that 
share incoming ray faces and 
outgoing ray faces.



too good to be easy….





too easy to be good …. 



One step 
further…

input is the 
value of μ and 
an estimate of 
the average 
radial path



Decay of three reflections of a crystal as a function of time due to 
radiation. This can be approximated as a linear function and the data 
back corrected for both time and crystal orientation



Secondary extinction:
The diffraction  weakens the 
primary beam, so that parts of 
the crystal deeper into the 
crystal see a weaker beam.
This is usually a problem for 
only a few, very strong, Fhkl
diffraction amplitudes and can 
be corrected in refinement

If Ioext represents the observed 
integrated intensity and if Ic
represents the calculated intensity 
on the same scale then the theory 
of Zachariasen predicts that 
secondary extinction should result 
in these being related by:

Where g is an empirical 
extinction coefficient. For g 
small and recognizing that Ic is 
Fc

2Lp we can expand the 
exponential series and throw 
away higher terms to give:



For what reflections will this be most important?
Very strong ones!

What is the percent of this 
correction?
Simply


