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Task 4.6 within CREMLINplus



Task 4.6 within CREMLINplus

> WP4 Collaboration with USSR

> Task 4.6 Scientific case, beamlines and experimental stations: definition of

perspective techniques for a 4th generation source

> D4.1 Report on the scientific case and the conceptual design of a

scattering/diffraction beamline

due in January 2021

> D4.7 and M24 Report on the scientific case and the conceptual development of a

prototype spectroscopy beamline

due in January 2022

> D4.14 and M48 Report on the scientific case and conceptual development of

beamlines and experimental stations

due in January 2024

DESYª | Task 4.6 | M. Nentwich | Darmstadt, 09.02.2023 | Page 4



CDR of a scattering/diffraction
beamline

Comparison of nanoprobe beamlines

> from existing and planned 4th generation synchrotron rings 4GSR

> comparing main components and distances
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CDR of a scattering/diffraction beamline
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CDR of a scattering/diffraction beamline

Choosing an appropriate undulator

> 5 keV to 40 keV

> nanoprobe → highest brilliance

> available straight section: 5m

> in-vacuum undulator, effective length of 4m

> design recommended by M. Tischer, DESY:

• min. gap: 6mm

• magnetic field: 0.987T
• period length: 23mm

• periods: 174
• k-value: 2.12

X-Ray Tracing calculations of the

undulator
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CDR of a scattering/diffraction beamline

Choosing focusing elements

> Compound Refractive Lenses (CRL),

Fresnel Zone Plates (FZP) or Kirkpatrick

Baez (KB) mirrors?

> here: CRLs

simple handling, “rare” energy changes

> 2D Be lenses, radius 0.05mm

> large working distance of 0.6m for extensive

sample environments

> optionally combined with a secondary

source CRL (SSA at 77m)

X-Ray Tracing calculations of the

CRLs

1 set of CRL, E = 20 keV, sample po-

sition
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CDR of a scattering/diffraction beamline

1 set of CRL, E = 20 keV, 0.22× 0.07µm2

1 set of CRL, E = 60 keV, 197× 197µm2

1 set of CRL, E = 60 keV, pinhole, 4.8×4.8µm2

2 sets of CRL, E = 20 keV, 0.45× 0.37µm2
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CDR of a prototype spectroscopy
beamline
Comparison of spectroscopy beamlines

> from existing and planned 4th generation synchrotron rings 4GSR

> comparing main components and distances
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CDR of a prototype spectroscopy
beamline
Comparison of spectroscopy beamlines
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CDR of a prototype spectroscopy beamline
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CDR of a prototype spectroscopy beamline
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CDR of a prototype spectroscopy beamline

Choosing an appropriate undulator

> 5 keV to 40 keV

> highest brilliance → penetrate sample

environments AND minimize exposure time

(increase time resolution)

> using well established ESRF design (55

models listed)

> complementing revolver, in-air undulators,
effective length of 2.5m

• analyzing groups of undulators with period

below and above 32mm

• U23 (ID 22_01)

• U35 (ID 03_02)

X-Ray Tracing calculations

DESYª | Task 4.6 | M. Nentwich | Darmstadt, 09.02.2023 | Page 12



CDR of a prototype spectroscopy beamline

Choosing optical elements

> avoid energy dependent monochromator

offset: 2 sets of channel-cut

monochromators

additional benefit: sharpening of beam

profile while almost no additional loss of

intensity

> focusing with KB mirrors (non-dispersive)

• Si with Rh and Pt coating

• determining KB size (minimizing cutting-off

the beam): 500× 30mm and 400× 30mm

X-Ray Tracing calculations
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Current Status



Changes towards EURIZON

> WP4 Synchrotrons

> Task 4.6 Development of a generic Conceptual Design Report for automated

X-Ray Absorption Spectroscopy Beamlines

> D4.22 Report on the 1st International Workshop

due in January 2023

> M59 Input collection finalized

due in June 2023

> D4.23 Completion of the generic CDR for a fully automated XAS beamline

due in December 2023

> D4.24 Report on the 2nd International Workshop

due in January 2024

DESYª | Task 4.6 | M. Nentwich | Darmstadt, 09.02.2023 | Page 15



Current progress within EURIZON

> Oct. 2022:

• starting to organize the workshop

• cooperation with managers of XAS beamlines

at DESY

• dedicated session within the XAS satellite

workshop at the DESY Users’ Meeting (23 –

27 January 2023)

> Nov. 2022: gaining overview of relevant

aspects (automation, XAS, in-situ, …)

> Dec. 2022: choosing topics and inviting

speakers

> Jan. 2023: performing workshop including

6 speakers and more than 70 participants

online and in-person
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Future Perspectives



Future Perspectives

> evaluation of 1st workshop

> identifying critical topics and issues

> detailed investigations (M59, due in June 2023)

> performing xrt calculations to beamline details (yet to be defined)

> writing CDR (D4.23, due in December 2023)

> preparing the 2nd workshop (presenting CDR)

> report on 2nd workshop (D4.24, due in January 2024)
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Conclusion

> CDR for nanobeam diffraction/scattering beamline

• comprehensive comparison of existing/ planned beamlines at 4GSR

• including xrt model of the beamline for adaption

> CDR for prototype spectroscopy beamline

• comprehensive comparison of existing/ planned beamlines at 4GSR

• detailed calculations on the design of the KB mirrors

• including xrt model of the beamline for adaption

> 1st workshop was held successfully
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