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Overview AHEAD2020
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of the European Union
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AHEAD2020 Joint Research Activity
Work Package 10: X-ray Optics→ Aims

➢ Task 10.1
Design, development, simulation and X-ray testing of grazing 
incidence X-ray mirror systems 
(MPG, CVUT, INAF/OAB, ULEIC) 

➢ Task 10.2
Development of optics for the beam conditioning in future 
calibration facilities and high precision metrology
(INAF-OAB, MPG) 

➢ Task 10.3
Commissioning and testing of a microchannel plates test stand 
(ULEIC, MPG)
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AHEAD2020 X-ray Optics WP10: Leads

Institution Leads

CVUT René Hudec

INAF/OAB Bianca Salmaso

MPG Vadim Burwitz

ULEIC Charly Feldman
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AHEAD2020 X-ray Optics WP10: Deliverables

Milestone # Date Date Held Objective Output

10.1 T0 2020-03-25 Kick-off and task detailing MoM ✓

10.2 T0+12 mo. 2021-03-18 Status of progress MoM ✓

10.3 T0+24 mo. 2022-02-17 Status of progress MoM ✓

10.4 T0+36 mo. 2023-02-23 Summary of work MoM  ✓

WP # Del. Rel. # Del. # Title
Lead 

Beneficiary
Nature

Est. Del. 
Date 

WP10 D10.1 D61 Report on beam conditioning optics for test facil ities INAF Report 01 Feb 2021 ✓

WP10 D10.2 D62
Report on the technical assembly including a handbook for MPO test 
setup

ULEIC Report 01 Feb 2021✓

WP10 D10.3 D63 First report on results of X-ray optics measured at PANTER MPG Report 01 Feb 2022 ✓

WP10 D10.4 D64
Report on new high precision metrology systems for testing X-ray 
optics

INAF Report 01 Feb 2022 ✓

WP10 D10.5 D65
Report on the characterisation of MPOs using test setup and results 
comparison

ULEIC Report 01 Nov 2022 ✓

WP10 D10.6 D66 Report on the preparation of novel K-B and LE X-ray optics modules CVUT Report 01 Nov 2022 ✓

WP10 D10.7 D67 Second report on results of X-ray optics measured at PANTER MPG Report 01 Nov 2023 ✓

WP10 D10.8 D68 Report on the characterisation of novel optics modules at PANTER CVUT Report 01 Feb 2023 ✓
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AHEAD2020 X-ray Optics WP10: Task 10.1

MXT

Einstein Probe →
“Tianguan”

Recently launched Missions supported

FX

T

WXT
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SVO

M

Launched 
Jan. 9, 2024

Launched 
June 23, 2024

Launched on CAS →
SATech-08 July 27, 
2023

EP-WXT-QM optic

EP-WXT panoramic view of the Milky 
Way 
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AHEAD2020 X-ray Optics WP10: Task 10.1

NewATHENA

Future Missions supported
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Launch 2037

ATHENA SPO Modules

Row8 : 2.4mm rib spacing

mid radius : 1 mm rib spacing

Not selected

Arcus-Probe

Testing 
SPO Optics + CAT Gratings

eXTP

eXTP optics
9 Mirror Modules

-- 3 Polarimetry
-- 6 Fast Spectroscopy

SDDs

Launch Jan. 2030
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AHEAD2020 X-ray Optics WP10: Task 10.1

Novel K-P Baez optics 
see talk by Rene Hudec

Vadim Burwitz (MPE)    2024-11-26 AHEAD2020 2nd general Meeting, Rome, Italy

Novel Optics Technology Development
Monolithic Thin Shell optics

work led by Marta Civitani

Cold Slumped Glass Module Optics
work led by Stefano Basso

KP-Baez Prototype

Dopamine coatings
see talk by Daniele Spiga
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Selected Campaign Photos – New Missions

ATHENA SPO

BEaTRiX Parabola

KP-Baez Prototype
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LEXI  FM

eXTP MM protype
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The MPE PANTER X-Ray Test Facility

• Located in Neuried, south west of Munich
• 120 m X-ray beamline, 1 m diameter
• 12 m instrument chamber, 3.5 m diameter

• Large cleanroom for handling X-ray optics
• Movable 10 m extension with 0.25 m diameter

and a 3 m instrument chamber, 1.2 m diameter

Pumping
Station 2

Pumping
Station 3

Pumping
Station 1

X-ray
Source 1

Ø 3.5 m  x  12 m
Vacuum Chamber

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-Ray Test Facility

13.333 m

Vadim Burwitz (MPE)    2024-11-26 AHEAD2020 2nd general Meeting, 
Rome, Italy

11

134 m to X-ray source
12 m

3.5 m

Vacuum Chamber 

Ø 1 m
Ø 0.1 m

Vacuum Tube 

120 m 2m

Detector Optic(s) Divergent X-ray Beam X-ray SourceConvergent X-ray Beam Mask

• Open Multitarget Electron Impact source
• TRoPIC single photon counting pnCCD

image detector 75µm pixels (256 x 256)

• PIXI imaging detector 20µm pixels (1300 x1340)
• Translation + rotary stages and Hexapods
• SDD beam stability monitor 



Optics in the PANTER chamber

13.333 m
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EP-WXT 
f = 0.375 m

EP-FXT 
f = 1.6m

SVOM-MXT

f = 1.15m

ATHENA  
SPO MM
f = 12.0 m

PSO Optics
with f = 9.0 m

134 m to X-ray source
12 m

3.5 m

Vacuum Chamber 

Ø 1 m
Ø 0.1 m

Vacuum Tube 

120 m 2m

eXTP
f = 5.25m

Detector Optic(s) Divergent X-ray Beam X-ray SourceConvergent X-ray Beam Mask



Einstein Probe PSF results
EP-FXT-QM                                EP-WXT-QM optics

Al-K Cu-L
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Einstein Probe spectral results
EP-WXT-QM3                                        EP-FXT-QM
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Campaign Name Type of Optic
Measurement 
Quarter/Year

ATHENA  first flight like Row-08 SPO MM-0058 : characterise SPO Q1 2023

Commission eROSITA/EP type pnCCD for PANTER – PIC02: setup Detector Q2 2024

OAB Dopamine Coated Optic with TRoPIC Nickel Q2 2024

eXTP – MM prototype Nickel Q3 2024

Commission eROSITA/EP type pnCCD for PANTER – PIC02: calibration Detector Q3 2024

OAB Dopamine Coated Optic with PIC02 Nickel Q3 2024

ATHENA  first flight like Row-08 SPO MM-0058 : post thermal cycling SPO Q2 2024

Campaigns (2024)

Vadim Burwitz (MPE)    2024-11-26 AHEAD2020 2nd general Meeting, Rome, Italy
15



AHEAD2020 X-ray Optics WP10: Task 10.2
BEaTriX – commissioned – already used for trans-national access

Beam Expander improvements Finalised

Vadim Burwitz (MPE)    2024-11-26 AHEAD2020 2nd general Meeting, Rome, Italy
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SPO MM-0058
1st flight-like 
ATHENA Optic



AHEAD2020 X-ray Optics WP10: Task 10.3
VTF MCP test Facility

Best Theseus MPO image

Mask in Place

Facility now operational 
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Summary AHEAD2020  WP10 / JRA2

Task Decription (Institutions)

10.1
Design, development, simulation and X-ray testing of

grazing incidence X-ray mirror systems (MPG, CVUT,
INAF/OAB, ULEIC)

10.2
Development of optics for the beam conditioning in
future calibration facili ties and high precision
metrology (INAF-OAB, MPG)

10.3
Commissioning and testing of a microchannel plates
test s tand (ULEIC, MPG)

Insti-
tution

Task Leads

CVUT René Hudec

INAF/
OAB

Bianca Salmaso

MPG Vadim Burwitz

ULEIC Charly Feldman

WP10 in numbers
4 Milestones (all achieved)
10 Deliverables (all completed)
42 PANTER campaigns supported (Apr. 2020- Nov. 2024)
3 Launches LEIA (07/2022), Einstein Probe (01/2024), SVOM(06/2024)
2 Flight Optics tested (LEXI, OGRE launch planned 2025/26)
2 facilities commissioned (BEaTRiX, MCP Vert. Facility)

SVOM MXT MOP FS LEXI  FM EP WXT FM MA

Petal Thermo optical TestsATHENA SPO

SVOM-MXT-FS                           EP-WXT-FM optics

Burwitz (MPE), AHEAD2020 2nd General Meeting, 2024-11-26, Rome, Italy

BEaTriX – commissioned –already in use for TNA

Thin Monolithic 
Shell development

Beam Expander improvements Finalised and in use

Designing and Testing 
cold slumped glass  modules

Novel K-P Baez optic X-ray tested at PANTER

MXT

Einstein Probe

SVOM

FXT 
x2

WXT 
x12

VTF MCP test Facility

Best THESEUS MPO image

LEIA 1st light

WXT 
x1

Launched

Launched

SPO
MM-0058

eXTP MM protype



Summary

➢ The joint research activity WP10: X-ray optics has been supported 
through AHEAD2020 

➢ This activity was structured into 3 tasks
➢ The Development and testing of new optics for upcoming and future missions
➢ Supporting BEaTriX and upgrading Mirror Metrology systems
➢ Supporting finalization of the VTF for characterising MPOs 

➢ Most of the optics testing was done at MPEs PANTER X-ray test facility
➢ Since Apr 2020 more than 42 test campaigns have been performed and 

have been in part supported the AHEAD2020 Joint research Activity on 
X-ray optics

➢ Both the BEaTriX and the VTF facilities have been commissioned and 
are in operation also the Beamexpander upgrade was completed.

➢ All deliverables have been completed and the milestones reached.
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