


3-d Data Collection 



Macrhodopsin 
ID23-1,  
Aperture 20 
Flux =4.7e+11 [photons/s] 
Dose rate =0.5 Mgy/s 

Resolution vs. Total_exposure 
BEST estimations,No radiation damage 



Micro-crystallography 
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Crystal size, µm 

Complete data set resolution vs. crystal size 

1 

10 

100 

1000 

10000 

100000 

0 5 10 15 20 25 

N
u

m
b

e
r 

o
f 

cr
ys

ta
ls

 

Crystal size, µm 

Number of cryocooled crystals of a given size required to 
achieve dataset resolutions of 1.5 Å (black) and 2.0 Å (blue).  

• Thermolysin, Space Group P6122; B-factor=11.5 Å²  

• For a crystal 1x1x1 mm3 in dimensions partial data sets from about 1000 crystals would be needed 

to achieve a final data set resolution of dmin = 2.0 Å . 
 



• Case 1: 

 

 

• Case 2: 

 

 

• Case 3:  
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One-dimension DC 

Two-dimension DC 

Three-dimension DC 
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Model for diffraction intensity vs.  reciprocal space coordinate 

Radiation-damage model 

Resolution-dependent intensity decay: 
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Wilson plot, Dose = 0.5 MGy

Average Intensity, Dose = 0.5 MGy

Wilson plot, Dose = 30 MGy

Average Intensity, Dose = 30 MGy

Radiation-induced non-isomorphism: 

2Ds
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Case 1: One-dimension DC 

 dJJJJJ
N

h ii

N

i o
iiJ ))(Ĵ|p())(Ĵ|p(kkk
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Case 2: Two-dimension DC 

(a) micrometre-sized crystals  

(b) sub-10 mu m crystals 
Can not be characterized 



Case 2: Two-dimension DC 
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Number  of crystals 

Resolution vs. number  of used crystals  
chorismate synthase (P6122, a=132 Å, c=161 Å; size ~ 10 mkm) 

(b) sub-10 mu m crystals Crystals Can  be characterized 



Case 2: Two-dimension DC 

Space group, Cell parameters, Orientation 

 
Already collected data 

X-ray 

Test image(s) 

Data Collection  Strategy 

Data Collection Auto Processing  

Number of 
crystals 



Geometry  
Optimal starting spindle angle and scan range  

Maximum rotation angle without spot overlap 

Optimal Multiplicity 

Crystal 
Shape, size, position 

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

Statistics calculation 
Reconstruction of average intensity vs. resolution 

Statistics modeling  based on Wilson distribution 

Radiation damage modeling 

Beamline Flux 
Crystal contents Initial Images 

Data collection strategy accounting radiation damage

Detector parameters 
Beamline parameters and 

limitations 



Multi-positional data collection 
FAE crystals 

ID23-1 
E=12.75Kev, I=35 mA, Aperture=0.03 mm 

Flux=1.5x1011 Photon/sec 

FAE2 – 5 positions  

The 70 kDa membrane protein FtsH from  

Aquifex aeolicus  I222, a = 137.9, b = 162.1, c = 170  
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Flux 
σx       σy 
Aperture 
Slit sizes 



Diffraction sample Modeling 

Voxel 
Volumetric Picture Element 
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Ωmin Ωmax 

Vertical max 

Crystal horizontal 

Vertical min 



First step - scaling 



First step - scaling 











Background vs. Crystal position 



Background vs. Crystal position 







Point 1 Point 2 

How to define a form and the position of a crystal?  



crystal detection and characterization 

LABELIT 
MOSFLM 






