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Counting statistics is the major factor affecting the overall data statistics. It is mostly 
governed by the background (rather than the peak) counting statistics. 
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According to Wilson statistic

Acentric reflections

Centric reflections

The probability density function for diffraction intensity magnitudes follow the Wilson distribution
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1. Intensity decay:

2. Intensity variance (non-isomorphism):
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Radiation Damage Modelling in BEST
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Presentation Notes
Coming back to the distribution of slopes i mentioned before and how we can convert it to the intensity decay and non-isomorphism. The underlying model may be interesting. We assume that the phases of individual atoms – means the coordinates - are unchanged, but their moduli change differently with the dose according to the position this atom takes on the histogram, thus for total structure factor both amplitude and phase change. 

The basics of the structure factor statistics tells us that we can estimate the functions we are interested in – the decay function and sigmaa – by the Laplace transforms of this histogram at any point on the dose axis. The approximation we found before is a quite good approximation to these equations. This model does not take into account all the variance in the structure – there are still cell constant changes, specific damage, and changes in the solvent that it does not take into account, but if we compare what we obtain from these equations to the observed R-factors, - we see that this effect is responsible for 80-90% of that.





Geometry 

Optimal starting spindle angle and scan rangeOptimal starting spindle angle and scan range

Maximum rotation angle without spot overlap

MultiplicityMultiplicity

The user choice

Space group, Cell parameters, Orientation, Mosaicity
I[(h,k,l), Texposure )], Ibackground

Reconstruction of average intensity vs resolution

Statistics modeling  based on Wilson distribution

Search for the optimal combination of data Search for the optimal combination of data 
collection parameterscollection parameters

Statistics calculationStatistics calculation

Low resolution pathLow resolution path

I/Sigma or maxmax

Resolution

AnomalousAnomalous

RedundancyRedundancy

Geometry

Total time or dose

Gray per secondGray per second

Shape factorShape factor

Susceptibility factorSusceptibility factor

Beamline Flux

Absorbed dose

Initial Images



Effect of radiation damage 
R-factor vs. exposure time
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Plan of data collection









Mtb GltS

Resolution 2.1 Å � Resolution 1.65 Å �



The user choice

Space group, Cell parameters, Orientation, Mosaicity
I[(h,k,l), Texposure )], Ibackground

I/Sigma or maxmax

Resolution

AnomalousAnomalous

RedundancyRedundancy

Geometry

Total time or dose

Gray per secondGray per second

Shape factorShape factor

Susceptibility factorSusceptibility factor

Beamline Flux

Absorbed dose

Initial Images

Rfriedel =Minimal

Best orientation?

Version 3.2.0



SAD – optimal Rfriedel
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Example: data collection plan MTb GltS, 1.65 Å

Δφ

texp /Δφ

PROBLEM 1
 

- too complicate …

SOLUTION -
 

EDNA

Presenter
Presentation Notes
This is an example of such a plan, that in reality convolves with all other considerations as spot overlaps and crystal anysotropy. This jump in the rotation width in this case is apparently due to the long axis of this crystal, otherwice delta phi goes down steadily to reduce the background and exposure time goes up to compensate the decay.

It would be difficult to force any user to collect data according to such strategy manually, but again we have a DNA-BCM communication protocol that can just accept it and collect, regardless of how many times we need to modify the parameters. Processing such data is no problem at all. 



James M. Holton
Why are we not solving more 

structures?
Most X-ray data sets collected at synchrotron sources do not 
produce usable results. An analysis of data collected in 2003 at 
the ALS beamline 8.3.1 shows that 2346 datasets were 
collected and 48 structures were deposited in the PDB. 
Although it is understandable that not every dataset leads to a 
published structure, it is hard to explain how ~98% of them do 
not.



PROBLEM 2 
sample > beam 

Irradiation crystal volume VS Phi ????



Data collection using several crystals

Test images

Auto-indexing

BEST
Crystal characterization and ranking

Determination of maximal achievable resolution

Optimal crystal orientation - Kappa goniometer

Experimental aim

Crystal 3
Crystal 5

Crystal 1
Crystal 8

D.C. planCompleteness 23%

Completeness 58%

Completeness 91%

Completeness 99.7%
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