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Overview

o PANTER X-ray test facility
ÁOverview

ÁDetectors

o Optics& TelescopeTestingat PANTER 
ÁX-ray Optic

ÁSVOM

ÁEinstein Probe 

ÁIAXO

o Summary
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A Brief PANTER History
PANTERwasbuilt to better understandthe physicalproperties(shape, microroughness)

of X-rayopticsanddevelopmetrologyandanalysismethodsfor optimising them.

1977A 20m facility wassetupfor rocketexperimentsandEXOSAT

1982 The 120 m X-raybeamlinewas setupin preparationfor the ROSATmission

1985 A large Instrument chamberand clean room addedto the beamlinefor ROSAT andSAX

1991Testingof SOHO/CDS 

1994 Instrument Chamber enlargedto a lengthof 12 m for XMM-Newton Mirrors, CCD detector, grating
developmentand calibration,  also for the AXAF (Chandra) LETG 

2001CAST Axiontelescopeat CERN basedon an ABRIXAS MM

2002 CalibrationŀƴŘ αŜƴŘ to end ǘŜǎǘάƻŦthe SWIFTX-ray telescope

2007 Beginningof eROSITAMirror development

2012-Χ X-raybeamlineextendedby 13 m to allow f=20m IXOtype Silicon Pore optics

and SlumpedGlass Opticsto bemeasuredin focusĄŦҐмн Ƴ Χ ATHENAtype opticsnow for newATHENA

2012-2015Acceptance and Calibrationof the eROSITAX-ray8 Mirror Modules

2015-2022 Testingand Calibrationof the SVOM Opticand Telescope

2019-2022 Testingand Calibrationof the Einstein-Probe FXT and WXTX-rayMirror Modules

2023OGRE rocket experimenttestingOPG gratingsandJET-X + PSO optics
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The MPE PANTER X-Ray Test Facility
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Å Locatedin Neuried, southwest of Munich
Å 120 m X-raybeamline, 1 m diameter
Å 12 m instrumentchamber, 3.5 m diameter

Å Large cleanroomfor handlingX-rayoptics
Å Movable10 m extensionwith 0.25 m diameter

and a 3 m instrumentchamber, 1.2 m diameter
Ą for focallengthsup to f = 20 m 

Pumping
Station 2

Pumping
Station 3

Pumping
Station 1

X-ray
Source 1

Ø 3.5 m  x  12 m
VacuumChamber

Clean Rooms
Small chamber
Ø 1.2 m  x  3 m

Ø 1.0 m 
Gate
valve

Ø 1.0 m  x  120 m   
Beamline

PANTER
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The MPE PANTER X-raySources
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Á Standard Energies
Ą B-K (0.18 keV) throughGe-K̡ (11.0 keV)

Á HomogeneousBeam Ą up to 1m diameter

Á Source sizeĄ 200 ς300 µm

ÁFilters availableto reducecontinuum
aroundcharacteristiclines

ÁOpen Multi target electronimpactsource 

ÁSeifert closedX-raysource (< 40 keV)

ÁX-rayMonochromators
Å Double Crystal (polarised)
Å ReflectionGrating
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The MPE PANTER X-raySources
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TRoPIC: Single photon counting

CCD camera
256 x 256 pixels
75µm x 75 µm pixels
f.o.v. 19.2 mm x 19.2 mm

PIXI:    IntegratingpnCCDCamera
1300 x1340 
20 µm x 20 µm pixels
f.o.v. 26.0 mm x 26.8 mm

New PANTER eROSITA/EP type camera:
Single photon counting pnCCD
384 x 384 pixels
75µm x 75 µm pixels
f.o.v. 28.8 mm x 28.8 mm

Monitor counter :
AmptekXR-100 SDD



The newMPE PANTER eROSITAtype Detector
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Camera housing prepared for a thermal
Test before integration of the pnCCD.



The eROSITADetectorgroundcalibrationresults
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QE with 200 nm Al on chip FilterEnergy resolution

Meidingeret al., 2021  JATIS      DOI:10.1117/1.JATIS.7.2.025004



X-rayTelescopeMirrors: howtheywork

ÅX-raysarereflectedat grazingincidenceangles

ÅSurfaceshaveto besuperpolishedrms< 0.5 nm

ÅNestedMirrorsĄ larger collectingarea

X-rays

FocalLength

HyperbolaParabola

D
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Mirror Module Detector
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X-rayTelescopeMirrors
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The Location of Opticsin PANTER chamber

13.333 m

Detector

132 m to X-ray source

12 m

X-ray source

VacuumTube 
120 m
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EP-WXT 
f = 0.375 m

EP-WXT 
f = 1.6m

SVOM-MXT
f = 1.15m

ATHENA  
SPO MM
f = 12.0 m

ATHENA Petal
with 3 SPO MM
f = 12.0 m
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IAXO/XMM
f = 7.5 m

IAXO/Nustar/
ThinShell
f = 5.0 m



Cleanroomaccessto the PANTER chamber

Vadim Burwitz (MPE)  2024-02-06 XDEP, Soleil, Saint Aubin, France
12



eROSITA
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o LaunchedJuly2019
o 4.5Allky surveys completed 

until end of Feb 2022
o Sincethen eROSITAis in safe mode
Ą falls under EU sanctions 

o German half of the first 
All-Sky-Survey made public
Á Publicallyavailable since 

Jan 31, 2024
ÁWith source catalogs
Á >50 papers published by the 

eROSITAconsortium

DE survey
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SVOM MXT at PANTER

OpticslevelMeasurements

ÅQM optic
Ą TestedNov. 2019

ÅFM optic
ĄCalibratedJan. 2021

ÅFS optic
ĄCalibratedMar 2022

Telescopelevel Measurements

ÅPANTER Model End to End test
Ą completedin Jan.- Feb 2020
ÁQM Optic

ÁEM Camera

ÅFM Model End to End test
Ą completedOct. ςNov. 2021
ÁFM Optic

ÁFM Camera
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SVOM MXT at PANTER: Setup 
OpticsTest TelescopeTest
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Testingthe SVOM-MXT Telescopein PANTER
Setup in the vacuumchamberfor Flight Model test
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Testingthe SVOM-MXT Telescopein PANTER
Setup in the vacuumchamberfor Flight Model test
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SVOM MXT at PANTER: Measurements
OpticsTest
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Energy Calibration

SVOM MXT at PANTER: SpectralMeasurements

CameraTest
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Einstein Probe Opticsat PANTER
Follow-up X-ray Telescope(FXT) 

eROSITAtype MM f = 1.6 m (54 Nickel Shells)

o STM optic
ÁMM Acceptancetest Nov. 2019
ÁMA Acceptancetest Dec. 2019
ÁPost Vibration Apr. 2020
ÁPost Thermal cycling May 2020

o QM / FS optic
ÁMM Acceptancetest May 2021
ÁMA Acceptancetest June 2021
ÁMA Post Vibration July 2021
ÁMA Post Thermal cycling/calibration

Ą planned Aug. 2021 

o FM optic plannedDec. 2021 ςMay 2022
ÁMM Acceptancetest
ÁMA Acceptancetest
ÁMA Post Vibration test
ÁMA Post Thermal cyclingtest / Calibration

Wide field X-ray Telescope(WXT)

Micropore optics(Lobstereyedesign) 

o QM Optic
ÁTest and Calibrationof all four quadrants
Ą LaunchedasLEIA July2022

o FM5 OpticOct.-Dec., 2022
o Test and Calibrationof all four quadrants
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MM ςMirror Module
MA ςMirror Assembly= MM + X-rayBaffle
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Einstein Probe
Launched successfully 
Ą Jan. 9, 2024



21

Einstein Probe Opticsat PANTER: Setup
Follow-up X-rayTelescope(FXT) Wide field X-ray Telescope(WXT)

o QM Opticin the PANTER ChamberApril 2020
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Einstein Probe Opticsat PANTER: Measurements
Follow-up X-rayTelescope(FXT) Wide field X-ray Telescope(WXT)

o QM OpticSector#1 Cu-L in the PANTER Chamber
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Einstein Probe WXT on Axis EffectiveAreas
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Effective Area
Å total E.A = double + single + 

direct
Å two lower points (at 4 cm2) of 

sectors 3 and 4 to avoid 
confusion 

Å gain of the lEbcdata by 0.955 
so the edge in the data and 
matches the theoretical edge 
position.

Å the Leicester model smoothed 
with a sigma=100eV gaussian  
and scaled up by 3 % 



IAXO: Unpackagingthe XMM-MM-FM5
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IAXO: Overviewthe XMM-MM-FM5
The Mirror assemblyisa true flight like mirror
assemblywith:

Exit baffle

Magneticspider(inside) canbe removed

Mirror

X-raysieveplatebaffle

X-rays
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XMM-MM-FM5 in it vacuumMGSE

It worksfor FM5 but not for FM1
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IAXO: Move the XMM-MM-FM in 
to the vacuumchamber
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