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Dear colleagues,
the presentations given at the 5th Athena Telescope Calibration
Working Group as well as summary, actions and recommendations are now
available at:
http://www.isdc.unige.ch/athena/wgs—-and-tps-meetings/eventdetail/32/-/telescope-calibration-working-group-5.html

Best Regards,

Matteo & Jan-Willem



Calibration Matrix

A Properties to be calibrated
A Point Spread Function
A Effective area
A Focal length and plate scale
A As a function of
A Energy- full band and fine structure over absorption edges

A Angle- arc second scale for PS&c minute scale for area
vignetting

A Hardware to be tested and calibrated
A mirror modules (~700 to ~1100 depending on final design)
A integrated mirror modules petals or full aperture mirror
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X-ray Mirror Test & Calibration Facllities
considered so far

FOR TESTING

A Pencilbbeam- BESSY or equivalent (ESRF, SBriN$LS,
Diamond

A Shorter beam line with beam spreader to produce a
monochromatic collimated -xay beam- BEaTriX (Beam
Expander testing-ray facility) as proposed [Brera

FOR CALIBRATION

A Long beam line Panteror equivalent- full aperture or
glucksradd a s KSSt 2F FT2NldzySe o




Finite source distance testing

A Full aperture testing is required to:
I Measure/verify the focal length of the full mirror
I Verify that the assembly tolerances and alignments are
within specification
I Perform onground calibration of the effective area and point
spread function of the full telescopaperture

A Testing with a source at finite distance:
I Compromises the paraxial ray approximatidrerror

I Reduces the fraction of the reflecting surfaces tested and
hence gives reduced effective arederror

I Degrades the angular resolution. The point spread function is
not fully representative of flight performance. The detector
area covered by the PSF is IncreasBdrror



WillingaleStudy 2015

Effective area 1 keV

Upper curve — large aperture
B Lower curve — small aperture

4 - Green = ne compromise
- T Blue - calibration
- Red - qualification

wea
%

10

s

o0

100 200 50 000 2000 5000 0000

HEW arc socs

PSF HEW at 1 keV

= Curves very similar for large
and small aperture = the
average is plotted

Green — no compromise
Blue - calibration
Red — qualification

HEW for source at infinity
4.80 arc secends - thermal
distortion, gravity release,
maoisture release and
spacecraft jitter not included
in simulated PSF

SO CRSAENE I

Systematic error in focal length

Curves very similar for large
and small aperture - the
average is plomed

Red - qualification

‘When the systematic is <0.2
mm the statistical errars.in
the medelling start to
dominate - values at source
distance >500 mm are
. effectively upper limits to
° - T — — ———— the systematic

E \
E
g \ Green = no compromise
H

Finite source distance requirements

Using the graphs we can extract the minimum
finite source distances (m) required to meet
the criteria for the large and small aperture

Calibration
Qualification

To summarise:
+ The requirements are the same for the large and small apertures
+« < 200 mis inadequate
* 400 m is sufficient for qualification
* 800 m is sufficient for calibration

Figure 6 Viewgraphs from Willingale 2015 [RD9] summarizing the effect of different source distances

on the PSF, the effective area and the focal length systematic error for the baseline large aperture

Mirror and the CDF small aperture mirror.

Athena TWG Workshop, Milano,-03-2016

<500m




Fulkillumination approach for ATHENA

A Full illumination for ATHENA has many advantages but a
number of problems:

I very long facility to be realized and operated

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

I a quite expensive jig is required for MSFC/XRF

I the horizontal position of the optics determirsiepomationsnot
easy to be removed withctuotorsor modeling

I no E2ZE measurement possible for Athena
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New test facility optimised for calibration ~90% (Willingale 2015) * —
Optimised for qualification ~80% (Willingale 2015)
Extended PANTER 72%
100 200 300 400 500 600 700 800 900 1000 1100

Credits V.Burwitz MPE

1200



Possible location of 800 m Beamline
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