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The original user interface



The new iMOSFLM interface



1. Images window



Image Display
Simple control over:

Found spots

Predicted pattern

Direct beam position

Resolution limits

Masking function

Panning and Zooming



2. Autoindexing Window





3. Strategy Window



1-3,  82-84

4. Cell Refinement Window



Cell Refinement .. Display of results



5. Integration Window



Expanding the standard profiles



6. History Window



All the details .. The mosflm logfile



What are the challenges ?
• Very weak images

difficulties in indexing
instability of parameter refinement
difficulty in forming standard profiles
susceptibility to noise, eg zingers, ice can affect all of these

• Highly anisotropic images .. much the same reasons, not really a different problem

• Very high mosaicity
difficulties in indexing
spot overlap in phi

• Incompletely resolved spots

• Multiple lattices
i) Two distinct lattices with quite different orientations
ii) Two or more lattices with very similar orientations

for both, issues are indexing, separation of overlaps
much more tractable for first case than the second



Weak diffraction and poor crystal order results in very 
variable spot shapes

GPCR crystal, size 240x40x10μ



Corruption of standard profiles by ice spots/zingers

Image from Phil Evans
Can generally be avoided by resetting maximum allowed pixel value 
for spots contributing to profile formation.



“Smoothing” of refined detector parameters improves stability 
of refinement: detector tilt and twist

No smoothing

Applying smoothing



Very mosaic images can give problems in indexing



But … it may be worth checking an image at a different phi value

Phi = 0o;  Cannot be indexed Phi = 45o; Easily indexed



Poorly resolved spots also cause difficulties

Central region, spots just about resolved Outer region, streaks instead of discrete spots



Multiple lattices type 1: two distinct lattices



Multiple lattices type 2: Two (or  more) lattices in a very 
similar orientation



In some cases, selecting stronger spots will give successful 
indexing of the major component



Fourier based Auto-indexing
The spot positions in a diffraction image are a distorted projection of the reciprocal 
lattice. Using the Ewald sphere construction, the observed reflections (Xd, Yd, Φ) 
can be mapped back into reciprocal space giving a set of scattering vectors si. 

D/r - 1

s   =    Xd/r

Yd/r

r   = sqrt( Xd
2 + Yd

2 + D2)

D is crystal to detector distance.  Uncertainty in Φ leads to errors in s. 
The size of the errors depends on the oscillation angle and the mosaic spread.



Fourier based indexing



Auto-indexing…. 1D Fourier transform of projected scattering vectors

If the scattering vectors are projected along a real space axis direction 
(such as a, b or c) all the projected vectors for spots in the same 
reciprocal space plane will have the same length, as will all those spots in 
the next plane etc. This will give a large peak in the Fourier transform.

In other (random) directions, the projected vectors will all have different 
lengths, and there will not be a significant peak in the transform. 

By trying projections in many different directions (a hemisphere), 
several real space vectors that define the real space lattice can be found.



Simulating two superposed lattices

Original image Found spots Predicted spots for new 
orientation of crystal     
(missets 10,20,30 degrees)



Projected scattering vectors and FT for the original image

Projected scattering vectors in a direction 
corresponding to a real space lattice 
vector (spacing ~60Å)

FT of projected scattering vectors



Projected scattering vectors and FT for the simulated images
Single lattice Two lattices

Projected scattering vectors Projected scattering vectors

FT FT



Procedure for identifying multiple lattices
• Identify basis vectors in the usual way, ignoring the fact that there 
maybe multiple lattices.

• For several basis vectors, go back to reciprocal space and identify 
those spots that contribute to the identified vector and those that do not.

• Use this information to identify groups of spots that belong to the same 
lattice.

• Repeat indexing using only spots that belong to the same group, giving 
a crystal orientation for this lattice.

• Repeat this step for all identified groups.



Effect of mosaicity

Original image

Simulated mosaic 1 degree

Simulated, mosaic 2 degrees

Projections FTs



Summary
The new interface helps to make processing more intuitive.

More could still be done to deal with data from “challenging” crystals in a more 
automatic way !
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