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CONSORTIUM 

14/09/17 !2
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WFI proto-consortium meeting

Close collaboration necessary for the success of the WFI instrument for Athena!

AT         CH         DE          DK         FR           GB              GR             IT            PL            PT      US    

Thank you !!!



Science Team:  
A. Rau (chair), J. Afonso, J. Aird, A. Comastri, D. Della Monica 
Ferreira, D. Eckert, A. Fabian, A. Georgakakis, M. Güdel, A. 
Hornschemeier, A. Merloni, S. Paltani, G. Pratt, J. Sanders, T. 
Reiprich, A. Rozanska, M. Sasaki, J. Wilms



Key Science Drivers



Formation and growth of earliest  
SMBHs 

Understanding the build-up of  
SMBHs 

Close environments of SMBHs 

The physics of accretion 

Luminous extragalactic transients 

The Energetic Universe



The evolution of galaxy groups  
and clusters 

The astrophysics of galaxy groups 
and clusters 

AGN feedback in galaxy groups  
and clusters  

The Hot Universe





Instrument and 
Technology Development
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Large Detector Array: 
5ms/frame (200fps)

40’x40’ 
4x512x512pxl

Fast Detector: 
80µs/frame (12500fps) 
defocussed

Both: 
130µmx130µm DEPFETs



(SIXTE end-to-end simulations)



The WFI uses matrices of DEPFET active pixel sensors.

𝜸



All pixels in one active row are read out simultaneously.
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Challenge: verification of function and performance

• DEPFET Proto-type production completed in 2016.  
• Different shapes and sizes produced with different 

layout and technology. 

DEPFET  
(128x512pxl)

Control ASICs  
(Switcher)

Read-out ASICs  
(Veritas)
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DETECTOR DEVELOPMENT

14/09/17 !20

64x64 pxl (FD): 
• σ ≈ 2.0 - 2.5 el. rms  + FWHM(5.9keV)≈130eV for 2.5 µs/row 

256x256 pxl (1/2 LD): 
• σ ≈ 2.5 el. rms  + FWHM(5.9keV)≈134eV for 8.7 µs/row



DEPFET Pre-flight production started in 2017. 

EM Quality in form/fit/function/
performance and similar to 
flight devices 
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OPTICAL BLOCKING FILTER

14/09/17 !26

• 170x170mm2  
• FW w/o vacuum enclosure  
• Challenge: acoustic noise 

loads during launch  
• frame + mesh + cross-

shaped stiffening 

1 - ON-CHIP:  90nm Al+30nm Si3N4+20nm SiO2 

2 - FW: 30nm Al on 150nm polyimide







4-10keV daily flux measurements from MAXI (May 2016 - January 2018).



Throughput (right) and Pile-up (left) for different WFI LDA & FD modes
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Detector Electronics

Challenge: real-time data processing (e.g., 0.72 Gbit/s per LD)

Modular Breadboard designed and manufactured  

Commercially available counterparts of flight components 

Analysis and component testing ongoing in preparation for 
design for integrated breadboard (or EM). 



Sequencer I/F SpaceWire I/F

8 CH ADC Memory

RTG4 
Motherboard

2x High 
Speed I/F
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Instrument 
Performance
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10x more sources per pointing





Schedule and Reviews

I-PRR  
- data package delivered Sep 17th 
- co-location meeting Oct 18th 
- board meeting Oct 31st





END


