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For more than 5 years, superconducting undulators (SCUs) have been successfully & » t - L mlnm_"
delivering X-rays in storage rings. The European XFEL (EuXFEL) plans to : i & '\21 ,]/‘/ K] i

demonstrate the operation of SCUs in XFELs. For the same geometry, SCUs can o, P Correction coiIsU Phase shifter \
reach a higher peak field on the axis with respect to all other available technologies, r SASE2: 35 PMUS SPRESSO SCU aMburner S modules sere
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SCUs in a high electron beam energy FEL > 11 GeV will enable lasing at very hard B e F E 8 T A
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complete photon energy range of the soft X-ray experiments at the European XFEL R j—— i

without changing electron beam energy, as currently needed with the installed
permanent magnet undulators. For a possible CW upgrade under discussion at the
EuXFEL with a lower electron beam energy of approximately 7-8 GeV, SCUs can
provide the same photon energy range as available at present with the permanent
magnet undulators and electron energies. This paper will describe the potential of

~ photons
to experiments

: L : - : PMUs SCUs N
SCUs for XFELs. In particular, it will focus on the different activities ongoing at the Otwp"°"2' f;pfce|f°’
EUuXFEL and in collaboration with DESY to allow the implementation of SCUs in the | | | | | S bl N
EuXFEL in the upcoming years.
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Superconducting undulators: motivation
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Steps to reach the SCU afterburner:
two test stands are being developed: SUNDAE1 (Superconducting UNDulAtor Experiment) and
SUNDAE2
= SUNDAE1: vertical test stand for SCU coils up to 2 m length can be trained and characterized
Bm SUNDAE2: a horizontal test stand to characterize the magnetic field of the coils in their final cryostat
a Superconducting undulator PRE-SerieS mOdule (S-PRESSO), which has been specified. The
contract has been assigned to the company Bilfinger Noell GmbH. S-PRESSO will be installed and
Technology development to increase Brax and therefore tunability tested in SASE2, one of the hard X-ray undulators of the European XFEL
An R&D activity on advanced SCU coils has started to build up know-how inside the facility

PMU: Permanet magnet undulator
IVU: In-vacuum undulator

CPMU: Cryogenic PMU

SCU: Superconducting undulator
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Further advantage is radiation hardness widely demonstrated for NbTi e
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SCU plans at European XFEL
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The development and implementation of superconducting undulators (SCUs) is

part of the EuXFEL facility development program. Several advantages: Cha"?b, Chatey | ' Stepper motor +
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Bm State of the art SCUs with a period length ~ 70 mm, allow to cover the o Superconducting coils | \FD
complete photon energy range offered by the present soft X-ray
experiments at EUXFEL with the same electron beam energy, not possible S. Casalbuoni et al., Front. Phys. Sec. Interdisciplinary Physics Vol. 11 2023 hampe, . Fiaucials
with the installed PMUs S. Casalbuoni et al J. Phys.: Conf. Ser. 2380 012012 2022 3
Bm Enabling lasing at photon energies up to approx. 60 keV, fully exploiting the J. Baader et al., IPAC22
capability of the FEL linac with the highest electron beam energy worldwide V. Grattoni and S. Casalbuoni, IEEE TRANS.SON APP. SUPERCOND 33-5 2023
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