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Overview

● TRIBs

– Summary/History up to now

● MHz Helicity Flipping at BESSY II

– For XMCD experiments (e.g., PEEM)

● Summary and Conclusions











https://www.helmholtz-berlin.de/media/media/zentrum/
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HZB TRIBs Summary/History

KW44, Calender Week 44, 26.10. - .11.2020

–> The next Two Orbit / TRIBs User Week

A normal user week from Tuesday afternoon / evening on !

XMCD@TRIBs at BESSY II

MHz Helicity Flipping

2020
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Summary, Conclusions

MHz-fast Helicity Flipping of Undulator Radiation

● Proof of principle of a turn-by-turn flip (of 800 ns) of 
the X-ray helicity from an electron storage ring, 
which is the highest alternation frequency of 1.25 MHz 
ever reported. 

● Demonstrated a stable operation of a light source in TRIBs setting 
combined with state-of-the-art helical undulator technology and 
successful fast magnetism experiments behind a beamline.

● The method if improved opens new magnetism experiments towards tiny 
magnetic moments, microscopy and MHz dynamics

● We believe that ultra-low emittance light sources with tailored IDs might 
be suited to improve and use our method in the future

TRIBs for 

1)  BESSY II
2)  BESSY III

3) … others?

Fore more details see:

K.Holldack, C. Schüssler-Langeheine, P.Goslawski, N.Pontius, 
T.Kachel, F.Armborst, M.Ries, A.Schälicke, M.Scheer, W.Frentrup, J.Bahrdt

Flipping the helicity of X-rays from an undulator at unprecedented speed, Comm.Phys. 3, 61 (2020), 
https://www.nature.com/articles/s42005-020-0331-5.pdf or https://doi.org/10.1038/s42005-020-0331-5

https://www.nature.com/articles/s42005-020-0331-5.pdf
https://doi.org/10.1038/s42005-020-0331-5
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Thank you for your attention

Thanks to all internal and external 
Colleagues & Users contributing to TRIBs
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Back Up
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XMCD @ TRIBs at BESSY II: Beamline
K. Holldack, 
J. Bahrdt et al.
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Standard orbit
Island orbit

3rd order resonance
Island orbit closes
after 3 turns

Application: “Increase Revolution Time”

2nd stable orbit with Transverse Resonance Island Buckets - TRIBs

MLS

Increasing revolution time, decreasing revolution frequency
● By the factor = order of resonance
● Decreasing repetition rate at small storage rings for TOF exp.
● Proof-of-principle User Experiment at the MLS

(see T. Arion et. al., Rev. Sci. Instrum. 89, 103114 (2018)) Streak camera with aperture
to select photons of one island









27P. Goslawski, TRIBs        23/24th September 2020, ARD ST3 Meeting, online, Karlsruhe, Germany

Injection into BESSY II’s TRIBs optics: Injection distortion
● Comparison between Feb 2018 (one drive) and Nov 2019 (three drives)

TRIBs and TopUp Injection at BESSY II
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Coupling – vertical position

TRIBs 2018 TRIBs 2020

All spots in x-plane


