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Scanning X-ray microscope

2-9keV
Under vacuum

0.2(V)×0.7(H)µm²
Micro X-ray fluorescence

Micro X-ray Absorption Spectroscopy

Scanning infrared end-station
4000-700cm-1 

10×10µm² to 5×5µm²
Micro FTIR spectroscopy

Elemental mapping
Speciation / 

oxidation state

Source at 51m

Full-field XANES set-up
2-9keV

Under vacuum
up to 4.106 XANES spectra  / stack

X-ray Absorption Spectroscopy
in transmission

Spatial resolution : 0.3 µm - 1.4 µm 
Field of view : 600 µm - to 2 mm

Molecular
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mapping

Speciation 
mapping

Micro-X-ray diffraction
8keV
In air

~1×1µm²
Micro X-ray fluorescence

Micro X-ray diffraction

Phase 
identification 

& mapping

THE ID21 END-STATIONS (OCTOBER 2017) 



FULL-FIELD XANES END STATION
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Full-field XANES set-up
2-9keV

Under vacuum
up to 4.106 XANES spectra  / stack

X-ray Absorption Spectroscopy
in transmission

Spatial resolution : 0.3 µm - 1.4 µm 
Field of view : 600 µm - to 2 mm



THE IN-AIR SCANNING X-RAY MICROSCOPE

Gonzalez, Analytical Chemistry, accepted

Micro-X-ray diffraction
Fixed at 8keV

In air
~1×1µm²

Micro X-ray fluorescence
Micro X-ray diffraction



LOCALIZATION AND SPECIATION OF ELEMENTS

Elements accessible for X-ray absorption spectroscopy

H He
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Scanning X-ray microscope
2-9keV

Under vacuum
0.2(V)×0.7(H)µm²

Micro X-ray fluorescence
Micro X-ray Absorption Spectroscopy



ID21 REFURBISHMENT

In vacuum Full-field XANES In vacuum cryoSXM In-air SXM 

PRIORITIES FOR THE REFURBISHMENT:

 Cryo as a standard (user friendly), reduced dose

 Higher resolution and more stable beam

 Higher statistics (field of view + number of samples)

 Increased energy range (> Zn K-edge)

 Easier combination and additional imaging techniques 

 Higher sensitivity



NEW SOURCE AND PHOTON BEAM PARAMETERS

Lattice RMS size (µm) RMS diver. (µrad)

H V H V

Electron 

source

Current low β section 50 3.4 107 1.16

Current high β section 413 3.4 10 1.17

New lattice 30.4 3.6 4.4 1.3

Photon 

source 

10 keV

Current low β section 49.8 6.2 105.6 5.1

Current high β section 411.6 6.2 11.5 5.1

New lattice 28.2 6.1 7.2 5.1

ID21 RMS size (mm)

H V

Photon 

beam

4keV, 26m

Current low β section 2.8 0.28

New lattice 0.39 0.37



FLUX AND SPECTRAL BANDWIDTH  WITH PRESENT AND FUTURE SOURCES

Courtesy J. Chavanne
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Part3: A new state of the art microscope for 
nano, cryo, spectroscopy

+ transfer of present side-branch end-station

 TDR: starting (2017-2018)
 Procurement, assembly: 2018-2020
 Commissioning: to be defined (2021?)

ID21 UNTIL THE SHUTDOWN

ID21 REFURBISHMENT PROGRESS

Part1: Lead shielded optics 
hutch (OH1) and primary 
mirrors

 Procurement : done
 Delivery: on-going
 Assembly: on-going
 Installation: March 2018
 Commissioning: April 2018

Part2: Optics cabins (CC4 & CC5) 
and new DCM commissioning

 Procurement : on-going
 Delivery: on-going
 Assembly: Fall 2017
 Installation: March 2018
 Commissioning: >May 2018

Infrastructure
Cryo-cooler
New racks (IR end-station shutdown)
New PLC
New network  
New PSS

Current status (Oct 2017)

 µFTIR: closed
 Side-branch: closed
 Infrastructure works: started
 Available beamtime: reduced for next round
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