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Telescope and calibration WG 



Calibration Matrix 

ÅProperties to be calibrated 

ÅPoint Spread Function 

ÅEffective area 

ÅFocal length and plate scale 

ÅAs a function of 

ÅEnergy - full band and fine structure over absorption edges 

ÅAngle - arc second scale for PSF - arc minute scale for area 
vignetting 

ÅHardware to be tested and calibrated 

Åmirror modules (~700 to ~1100 depending on final design) 

Åintegrated mirror modules - petals or full aperture mirror 



AIV and Mirror calibration flow 
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X-ray Mirror Test & Calibration Facilities 
considered so far 

FOR TESTING 

ÅPencil beam - BESSY or equivalent (ESRF, SPring-8, NSLS, 
Diamond) 

 

ÅShorter beam line with beam spreader  to produce a 
monochromatic collimated X-ray beam - BEaTriX (Beam 
Expander testing X-ray facility) as proposed by Brera 

 

FOR CALIBRATION 

ÅLong beam line - Panter or equivalent - full aperture or 
glucksrad όάǿƘŜŜƭ ƻŦ ŦƻǊǘǳƴŜέύ 

 



Finite source distance testing 

ÅFull aperture testing is required to: 
ïMeasure/verify the focal length of the full mirror 
ïVerify that the assembly tolerances and alignments are 

within specification 
ïPerform on-ground calibration of the effective area and point 

spread function of the full telescope aperture 
 

 
ÅTesting with a source at finite distance: 
ïCompromises the paraxial ray approximation - Ferror 
ïReduces the fraction of the reflecting surfaces tested and 

hence gives reduced effective area - Aerror 
ïDegrades the angular resolution. The point spread function is 

not fully representative of flight performance. The detector 
area covered by the PSF is increased - Perror 



Willingale Study 2015 

Athena TWG Workshop, Milano, 15-03-2016  

<500m 



Full-illumination approach for ATHENA 

Å Full illumination for ATHENA has many advantages but a 
number of problems: 
  
ïvery long facility to be realized and operated 

 
ï a (small) part of the  optics will remain non illuminated even 

implementing superPanter 
 

ïa quite expensive jig is required for MSFC/XRF 
 

ïthe horizontal position of the optics determines depomations not 
easy to be removed with actuotors or modeling 
 

ïno E2E measurement possible for Athena 
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Athena Mirror % Illuminated vs. Xπray source distance (m)

New test facility optimised for calibration ~90% (Willingale 2015)

Optimised for qualification ~80% (Willingale 2015)

Extended PANTER 72%

PANTER

Athena Mirror Calibration #4, ESTEC 15π12π2017 
Credits: V. Burwitz, MPE 



Possible location of 800 m Beamline

Athena Mirror Calibration #4, ESTEC 15π12π2017 Credits: V. Burwitz, MPE 


