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Motivation 

Cutting edge science needs cutting edge X-ray detectors 
 
�  fast 
�  high dynamic range 
�  small pixels  

�  Reliable instruments for 24/7 operation 

�  Best support 
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EIGER Development Team 
EIGER team developed 
 
� readout electronics 
� firmware 
� software 
� mechanics 
� calibration 
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Detector performance  

Characterization of 
•  spatial resolution 
•  sensitivity 
•  count rate 

System 
•  frame rate 
•  reliability  
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EIGER – spatial resolution 
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Edge Spread Function 

by slanted-edge method 

 

 

 

 

 

 

 
Derivative (ESF) => LSF 
 
 

 

 Energy  8048 eV 
 Threshold        50% 
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meas. 
ideal 



No readout noise 
No dark current 
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3
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1h dark image of an 
EIGER module.  
 
 
Average background 
count rate is as low as 
0.07 cts/pixel/hour 



Count rate performance  
excellent at all energies 
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max. value at 12.4 keV 
428 Mcps/mm2  
2.4 Mcps/pixel  



Detector performance  

Characterization of 
•  spatial resolution 
•  sensitivity 
•  count rate 

System 
•  frame rate 
•  reliability 
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Performance of the EIGER family  

9 

max. frame 
rate [Hz] 

# of images at 
max. frame rate  

continuous 
frame rate [Hz] 

EIGER X 1M 
 

3000 > 90.000 1500 

EIGER X 4M 
 

750 > 22.000 375 

EIGER X 9M 
 

238 > 7.100 119 

EIGER X 16M 
 

133 > 4.000 66 
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EIGER X 1M 

High-speed X-ray imaging 
 
Sequence recorded at 3000 fps 
Real time 1 s 
Fan rotating at 2000 rpm 
 
 
 
 
 
 
 
 
full resolution at full speed 



Crystal orientation mapping of Cu foils 
by Laue diffraction 
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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  



One second native-SAD experiment  

EIGER X 4M 
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Insulin data 
8 keV (1.54 Å)  
64 °/sec rotation speed 
160 Hz frame rate 



EIGER X 16M at PSI 

EIGER X 16M test at 
the PX beamline  
 
Standard scan:  
3600 images at 133Hz 
 
Very good data 
quality! 
 
Stable operation for 
one week of test 
beamtime.  
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EIGER 16M data from insulin crystal 
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Beamline X06SA, SLS 
0.1° / 0.1 s, 360° total,  
=> ISa 47.8 
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Performance outlook  
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�  Work on PPU (PILATUS Processing Unit) successor for EIGER 
in progress  

�  Reduced arm time to start a data collection series  
< 5 s for EIGER X 9M and EIGER X 16M 
< 1 s for EIGER X 1M and < 2 s for EIGER X 4M  
December 2015 

�  ROI for the EIGER X 9M and EIGER X 16M  
March 2016  

�  Low energy calibration  
2.3 keV low energy 
1.9 keV ultra low energy  
2016 
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