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EIGER X Series  
 
 
 



EIGER and PILATUS3 – 
What is the difference  

2016-07-23 ACA DECTRIS LTS | Clemens Schulze-Briese  3 

EIGER PILATUS3 

pixel size [µm2] 75 x 75 µm2 172 x 172 µm2 

pixel density [mm-2] 178 34 

max. count rate [Mcps/mm2] 500 500 

continuous readout YES NO 

readout dead time [µs] 3 950 

frame rates [Hz] 133 – 3000 100 – 500 

counter depth [bit] 12 20 
image depth [bit] 32/16 32 
duty cycle at max. frame rate [%] > 99 90 - 52 
silicon sensor thickness [µm] 450 450, 1000 



EIGER and PILATUS3 -   
High count rates 
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Maximal count rates 
[phts/pixel/s] 

 
EIGER  2·106 
PILATUS3  10·106 
 

10 keV, 50% threshold 



EIGER - Spatial resolution
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 Energy  8048 eV 
 Threshold        50% 
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meas. 
ideal 

Edge Spread Function EIGER 

by slanted edge method 

 

 

 

 

 

 

 
Derivative (ESF) => LSF 
 
 

 Insulin                                1044 Å axis at 2.2 Å resolution 
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EIGER X product line 

Active area       
[mm2] 

Pixel array Frame rate 
[Hz] 

16M 311.7 × 327.8 4150 × 4371 133 

9M 233.2 × 245.2 3110 × 3269 238 

4M 155.2 × 162.5 2070 × 2167 750 

1M 77.2 × 79.9 1030 × 1065 3000 
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EIGER X product line 

Active area       
[mm2] 

Pixel array Frame rate 
[Hz] 

16M 311.7 × 327.8 4150 × 4371 133 

9M 233.2 × 245.2 3110 × 3269 238 

4M 155.2 × 162.5 2070 × 2167 750 

1M 77.2 × 79.9 1030 × 1065 3000 

Common properties 

Sensor thickness [µm]  450 
Energy threshold [keV]  2.7–18 
Dead time [µs]   3 
Count rate [s-1×mm-2]  5×108 

Gap h/v [pixel]   10/37 
Water cooling 
 
 

Distinguishing properties 

ROI readout   9M, 16M 
Vacuum compatibility  1M, 4M 
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Applications  
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X-ray Photon Correlation 
Spectroscopy 
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Requirements 

-  Highest frame rates 
-  Small pixel size to 

resolve speckle 
patterns 

Results  

Fluctuations in the  
-  structural,  
-  chemical, or 
- magnetic order in 

the material 



Continuous high frame rate 
XPCS data acquisition  
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Correlation function  

-  silica spheres suspended 
in glycerol flowing in 
rectangular channel 
- Oscillations are measure 

of velocity profile 
-  Higher velocities are 

higher frequencies 
 

Courtesy of Mark Sutton, 
McGill University 
All measurements at APS  

Image rate   800 Hz 
Number of frames   10000  
Photon energy   7.35 keV  
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/ 0.2 s exposure time  



Crystal orientation mapping of Cu foils 
by Laue diffraction – EIGER X 4M 
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•  high dynamic range and suppression of the fluorescence 
signal => resolve very weak peaks  

•  high frame rates => detailed grain rotation maps 

EIGER X 4M  
MicroXAS white beam 

700 nm x 800 nm 

8 keV – 22 keV 
Rotation maps of 25 x 10 µm2  
•  step size 0.3 µm  
•  2856 diffraction patterns per map  



EIGER - Macromolecular 
Crystallography 

EIGER X 16M at the 
MX beamline X06SA, 
SLS 
 
In user operation since 
Nov 2015 
 
 
 
 
 
 
 

2016-07-23 ACA DECTRIS LTS | Clemens Schulze-Briese  14 



EIGER 16M data from insulin crystal 
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Beamline X06SA, SLS 
0.1degrees/0.1s,  
360 degrees,  
=> ISa 47.8 
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One second native-SAD experiment  
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EIGER X 4M  
ROI 
 
 
 

Insulin data 
8 keV (1.54 Å)  
64 °/sec rotation speed 
160 Hz frame rate 
 



EIGER - pixel size  
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Effect of 2x2 binning 
on EIGER 1M data 
corresponding to data 
collection with four 
time larger detector 
pixels. Comparison of 
a lysozyme data set 
(lys_1) collected with 
an EIGER 1M with the 
same data set with all 
the diffraction images 
2 x 2 binned. 

Data processed with XDS 
and extracted from 
CORRECT.LP  



EIGER – ultra fine Φ-slicing  
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EIGER X 1M 
∆Φ  0.00125 ° 
 
Summing of frames to 
simulate different 
oscillation angles  
 
Rms-mosaicity      [°] 
Lysozyme          0.23 
Insulin           0.06 



EIGER X for high impact 
crystallography 
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CRISRP-Cpf1 with crRNA and target DNA 
Yamano et al. (2016) Cell 165:949 
(EIGER X 16M) 
   

Zika envelope protein with Fab fragment 
Barba-Spaeth et al. (2016) Nature online 
(EIGER X 9M) 



EIGER User Experience  

EIGER X 9M installed in LS-CAT, 21-ID-D, APS 

 
Joshua Carter, Ardian Soca Wibowo,  
Shamrock Structures LLC   
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EIGER increases the throughput in industrial 
crystallography 
 
-  14-16 data-sets per hour with EIGER 
-  8 - 10 with PILATUS 
-  8 with Rayonix HS (> 0.5 deg, no fine-phi 

slicing)  
-  4 with Rayonix 
 
Visibly better data and spot to background ratio.  
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Conclusions 

EIGER providing highest spatial resolution and ultimate speed 

-  Continuous readout with > 99% duty cycle 
-  Ideally suited for XPCS, scanning beam applications 

(ptychography, scanning SAXS, nano-diffraction, etc.)  

Macromolecular Crystallography  

-  Improved data quality thanks to smaller pixel 
-  Optimal fine phi-slicing angle: mosaicity / 10  
-  A posteriori optimisation of optimal oscillation angle  
-  Ideal for serial synchrotron crystallography  
-  Efficient compression (bit-shuffle – lz4)  
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EIGER – high impact & high throughput  
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