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Designing and fine tuning cryo-cooled silicon
monochromator crystals to minimize optical
distortions caused by photon-beam heating

Wednesday, September 17, 2025 10:40 AM (20 minutes)

Slope errors on X-ray optics create distortions in the reflected or diffracted X-ray wavefront and
reduce energy resolution. This study addresses this challenge by demonstrating a precise and
adaptable method for tuning the geometry of liquid nitrogen (LN2)-cooled silicon crystals, with
the goal of achieving zero slope errors under specified input power conditions. The findings re-
veal that an optimal temperature minimizes thermal distortion and slope errors at the X-ray beam
footprint. By establishing a straightforward engineering approach to achieve this temperature, the
study provides a practical solution for manipulating silicon crystal geometry. This technique en-
sures minimal slope errors across a broad energy spectrum, enhancing beamline performance and
energy resolution. This work overcomes a longstanding limitation in particle accelerator beam-
lines, where conventional approaches relied on extensive cooling to mitigate thermal effects. The
proposed methodology not only improves operational efficiency but also offers a versatile tool for
fine-tuning crystal behavior in response to varying energy demands.

Footnotes
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MicroMAX beam conditioning unit
Tuesday, September 16, 2025 5:05 PM (1 hour)

A new Beam Conditioning Unit (BCU) has been developed for the MicroMAX beamline at MaxIV
to condition the beam between the KB mirrors and the sample. It includes two XBPMs, a set of slits,
a rotating chopper, a fast shutter and a linear attenuator, all on piezo driven stages. MicroMAX has
a close collaboration with the BioMAX beamline, to simplify future work the same fastening rail
system, with the same distance from rail to beam was chosen. To protect the XBPMs from oxygen
but still allow for some heat transfer through convection, the chamber is filled with a low-pressure
helium environment.

Footnotes

Funding Agency

Novo Nordisk Foundation

Author: BENEDICTSSON, Staffan (MAX IV Laboratory)

Co-authors: AL-HABIB, Nawzad (MAX IV Laboratory); AL-NAJDAWI, Mohammad (Synchrotron--
Light for Experimental Science and Applications in the Middle East); AN, Siwen (MAX IV Labora-
tory); AURELIUS, Oskar (MAX IV Laboratory); GORGISYAN, Ishkhan (European Spallation Source); LIDÓN-SIMÓN,
Julio (MAX IV Laboratory); MILAS, Mirko (MAX IV Laboratory); SCOLARI, Simone (MAX IV Labora-
tory); URSBY, Thomas (MAX IV Laboratory)
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Recent advances in X-ray microscopy
instrumentation developments at NSLS-II

Tuesday, September 16, 2025 4:20 PM (20 minutes)

X-ray microscopy is a mature characterization tool routinely used to investigate diverse material
questions of science, technology, and engineering. The high penetration power of X-rays allows
the utilization of different characterization methods and reveals elemental composition, crystalline
phases, strain distribution, oxidation states, etc. in macroscopic and microscopic samples. Full-
field and scanning X-ray microscopes serve similar scientific purposes but prvoide technical ca-
pabilities that complement each other. In recent years, a number of X-ray microscopy systems
have been designed, constructed, and commissioned at NSLS-II. During the presentation, we will
provide a technical overview of recently designed microscopy instruments. It will include the de-
sign details of the Multilayer Laue Lens-based nanoprobe optimized for ˜10 nm spatial resolution
imaging, its current status, and future upgrades∗,∗∗ ; the zoneplate-based full-field imaging sys-
tem capable of 1-minute nano-tomography measurements∗∗∗ ; and a new Kirkpatrick-Baez based
scanning microscope designed for ˜200 nm spatial resolution experiments ∗ ∗ ∗∗.

Footnotes

∗ E. Nazaretski et al., Journal of Synchrotron Radiation, 24, 1113 (2017)
∗∗ W. Xu et al., Rev. Sci. Instr., 95, 113705 (2024)
∗ ∗ ∗ D. S. Coburn et al., Rev. Sci, Instr., 90, 53701 (2019)
∗ ∗ ∗∗ E. Nazaretski et al., Rev. Sci, Instr., 29, 1284 (2022)
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Evaluation of 3D-printed plastics for ultra-high
vacuum applications: Outgassing, and residual gas

analysis
Thursday, September 18, 2025 4:20 PM (1 hour)

The demand for cost- and time-effective and customizable components for High Vaccum (HV) and
Ultra-High Vacuum (UHV) has prompted exploration into the application of 3D-printing technol-
ogy. This study investigates the viability of utilizing 3D-printed plastics in UHV by evaluating
their outgassing properties. An extensive evaluation of 3D-printing materials was carried out,
highlighting the best polymer candidates using two of the most common 3D-printing techniques,
Fused Deposition Modelling and Stereolithography. Further experimental investigations were con-
ducted to assess the selected 3D-printed plastics under UHV, focusing on their low outgassing and
resistance to baking temperatures. Furthermore, residual gas analysis was used to evaluate the
possible presence of contaminants. The findings suggest that certain 3D-printed plastics exhibit
promising characteristics for use in HV and UHV systems, with notable examples including COC
and PEEK along with Rigid 10K and Tullomer™. A comparison between machined and 3D-printed
parts demonstrated that challenges such as porosity and surface roughness showed not to be a
cause of great concern.

Footnotes

Funding Agency

MAX IV Laboratory, Swedish Research council under contract 2018-07152, the Swedish Govern-
mental Agency for Innovation Systems, Sweden under contract 2018-04969, and Formas under
contract 2019-02496

Author: DOMINGUES, Artur (MAX IV Laboratory)

Co-authors: MARTINEZ CARBONERES, Ana (MAX IV Laboratory); CARLSON, Stefan (MAX IV
Laboratory)

Presenter: DOMINGUES, Artur (MAX IV Laboratory)
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A new RF-contact spring mechanism for
exchangeable cathodes in high brightness guns at

DESY
Wednesday, September 17, 2025 2:20 PM (20 minutes)

A new 5th generation normal conducting electron gun with improved cell geometry and cooling
concept for RF pulse durations of up to 1 ms at 10 Hz repetition rate, and gradients of ˜60 MV/m at
the cathode was developed and is being tested at the Photo Injector Test Facility at DESY in Zeuthen
(PITZ). The cathode is inserted into the back wall of the gun cavity via a load lock system and a RF
contact spring connects the cathode to the gun. In order to ensure reliable high gradient operation
at such long pulse durations, a new RF contact spring mechanism for the exchangeable photo
cathode plug was developed. The novel spring mechanism was integrated into the mechanical
constraints given by the existing Gun5 design and is compatible with the standard cathode plugs.
The new spring increases the number of contact points, shortens the path length of the RF currents
and improves the spatial distribution of the contacts over the full circumference of the cathode
plug. A new preloading mechanism allows to insert the cathode plug while the spring is unloaded
and thus reduce friction and particle generation close to the RF cavitiy.

Footnotes

Funding Agency

Author: MUELLER, Frieder (Deutsches Elektronen-Synchrotron DESY)

Co-authors: KOEHLER, Winfried (Deutsches Elektronen-Synchrotron DESY); KRASILNIKOV,
Mikhail (Deutsches Elektronen-Synchrotron DESY); LI, Xiangkun (Deutsches Elektronen-Synchrotron
DESY); DAYYANI KELISANI, Mohsen (School of Particles and Accelerators); OPPELT, Anne (Deutsches
Elektronen-Synchrotron DESY); PHILIPP, Sebastian (Deutsches Elektronen-Synchrotron DESY); JACH-
MANN, Lutz (Deutsches Elektronen-Synchrotron DESY); STEPHAN, Frank (Deutsches Elektronen-Syn-
chrotron DESY); ERMAKOV, Alexey (Deutsches Elektronen-Synchrotron DESY); BRINKER, Frank
(Deutsches Elektronen-Synchrotron DESY); JEROMIN, Arno (DESY Nanolab)
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Pumping station for UCV and UHV Components in
the European XFEL cleanroom

Thursday, September 18, 2025 4:20 PM (1 hour)

The European XFEL (X-ray Free-Electron Laser) is a research facility that generates ultra-short
X-ray flashes for scientific experiments across various fields. Operating at MHz repetition rates,
it produces coherent femtosecond X-ray pulses with unprecedented brilliance in the energy range
of 250 eV to 25 keV. The facility consists of a linear accelerator and three photon beamlines in
underground tunnels. To protect the sensitive optical components, such as mirrors that guide the
X-ray beam to the experimental stations, strict contamination control within the photon beam-
lines is essential. A cleanroom is therefore required to handle critical components, ensuring that
all equipment near the mirrors remains particle-free. Many of these components must meet ultra-
clean vacuum (UCV) and ultra-high vacuum (UHV) standards to prevent contamination. This
poster presents a newly designed pumping station for cleanroom applications. It enables standard
vacuum tests, including leak testing and residual gas analysis (RGA), while minimizing contamina-
tion risks. To maintain cleanroom integrity, the pumping station is housed in a separate technical
room and features remote operation capabilities.

Footnotes

Funding Agency

Author: OHNESORGE, Joshua (European X-Ray Free-Electron Laser)

Co-authors: EIDAM, Janni (European X-Ray Free-Electron Laser); DOMMACH, Martin (European
X-Ray Free-Electron Laser)

Presenter: OHNESORGE, Joshua (European X-Ray Free-Electron Laser)
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Experience with a bunch lengthening cavity at the
APS

Wednesday, September 17, 2025 4:20 PM (20 minutes)

The Advanced Photon Source Upgrade at Argonne National Laboratory (ANL) provides hard x-ray
photon beams with a brightness 500 times greater than the original machine. A bunch lengthening
cavity is used to decrease the effects of Touschek scattering (on beam lifetime) and intrabeam
scattering (on beam emittance). The superconducting RF (SRF) cavity operates at 2 K in a passive,
i.e. beam-driven mode at the 4th harmonic (1408 MHz) of the main RF system. A helium cryoplant
provides 2 K refrigeration for the SRF cavity. The cavity and cryostat were built and tested by
the ANL Physics Division and installed into the electron storage ring starting in August 2023.
Cryoplant commissioning began in December 2023 followed by 2 K operation in January 2024.
Since then, the cavity and associated RF, cryogenic, and vacuum systems have been brought on-
line in stages as part of the overall storage ring and x-ray beamline commissioning. In February
2025 the cavity demonstrated a stable 1.1 MV accelerating gradient with 200 mA beam for user
operation. The bunch lengthening subsystems, commissioning, and operating experiences are
described.

Footnotes

Funding Agency

Work supported by the U.S. Department of Energy, Office of Science, under Contract No. DE-AC02-
06CH11357.

Author: FUERST, Joel (Argonne National Laboratory)

Co-authors: BERENC, Tim (Argonne National Laboratory); KELLY, Michael (Argonne National
Laboratory); MACDONALD, Stephen (Argonne National Laboratory); WIENANDS, Ulrich (Argonne
National Laboratory)
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The European Spallation Source –ESS: Mechanical
engineering and structural health monitoring.

Tuesday, September 16, 2025 11:20 AM (40 minutes)

European Spallation Source (ESS) is a multi-disciplinary research facility currently being commis-
sioned with major upcoming milestones for starting up operations. The mission of ESS is to operate
the world’s most powerful accelerator-based neutron source to enable scientific breakthroughs in
the areas of materials, energy, health and the environment. ESS is a multi-disciplinary research
facility currently under commissioning. Neutrons are obtained through the process of spallation
by delivering 2 GeV protons to the solid tungsten target. The Mechanical Engineering, Technol-
ogy & Analysis (META) group develops and performs mechanical engineering on facility level as
well as performs the consolidated machine design under the ESS Plant Layout. ESS pursues strin-
gent goals for machine availability and reliability with the META group implementing Structural
Health Monitoring (SHM) techniques and Non-Destructive Testing (NDT) focusing on ultrasound,
optical and modal, to validate machines’behavior, monitoring the aging effects and achieve steady
state operations.

Footnotes

Funding Agency

Author: GAZIS, Nick (European Spallation Source)

Presenter: GAZIS, Nick (European Spallation Source)
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Double crystal bent Laue monochromator:
modelling and measurements up to 150 keV

Wednesday, September 17, 2025 5:00 PM (1 hour)

A main application of Laue diffraction in thick bent crystals is on developing high energy/high
power monochromators for synchrotron sources. Whereas most of the studies mainly focuses on
modelling and simulation of ideal shapes, e.g., cylindrical deformation, this work adds as well a
wide set of mechanical and optical measurements performed on 2 mm thickness double bent Laue
crystal monochromator currently used at the Biomedical Imaging and Therapy (BMIT) beamline at
the Canadian Light Source. Measurements are compared to simulations from tools such as ANSYS
and XRT ray-tracing based on Tagaki -Taupin equations. We found real deformed crystal profile is
far from ideal cylindrical shape, that the diffracted beam intensity raised 12X due to deformation
using an incident white beam. Also, photon flux measurements were performed using a cryogenic
radiometer. Measurements have been performed at the 05ID-2 (3.7 T wiggler) and the 05B1-1 (1.35
T bending magnet) BMIT beamlines with energies between 25 keV to 150 keV. Thus, considering
the scarcity of experimental data, this work becomes relevant as it presents measurements of a
real bent Laue monochromator and compares it to simulations.

Footnotes

Funding Agency

Author: PIMINCHUMO MARINOS, Omar Renzo (Canadian Light Source Inc.)

Co-authors: GASILOV, Sergey (Helmholtz-Zentrum Hereon); CHAPMAN, Dean (Canadian Light
Source Inc.)

Presenter: PIMINCHUMO MARINOS, Omar Renzo (Canadian Light Source Inc.)
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Cryogenic radiometry: a new absorber for X-rays up
to 150 keV
Wednesday, September 17, 2025 1:40 PM (20 minutes)

The accurate measurement of radiant power is essential for the calibration of X-ray detectors,
such as silicon photodiodes. Cryogenic electrical substitution radiometers (ESRs) perform high
accuracy, absolute, measurements of radiant power. Material and geometry of the absorber in
an ESR are chosen to maximize the absorption in the energy range of interest, while providing a
high thermal response and a short time constant. The highest energy design previously reported
allowed the measurement of X-rays up to 60 keV. In this work we present a new absorber developed
at the Canadian Light Source for energies from 25 keV to 150 keV. Monte Carlo simulations led to
a design with an absorption > 99% in the entire energy range while considering all losses due to
fluorescence and scattering. Measurements have been successfully performed at the Biomedical
Imaging and Therapy beamline (05ID-2), which has a 3.7 T wiggler source and provides X-ray
energies up to 150 keV.

Footnotes

Funding Agency

Author: PIMINCHUMO MARINOS, Omar Renzo (Canadian Light Source Inc.)

Co-author: VOGT, Johannes (Canadian Light Source Inc.)

Presenter: PIMINCHUMO MARINOS, Omar Renzo (Canadian Light Source Inc.)
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Non-destructive & destructive testing on accelerator’
s components and materials at the European

Spallation Source
Friday, September 19, 2025 11:00 AM (20 minutes)

The European Spallation Source - ESS, has achieved its major construction in Lund, Sweden and
is currently continuing parallel commissioning activities of its first systems. ESS aims to install
and commission the most powerful proton LINear ACcelerator (LINAC) designed for neutron pro-
duction and a 5MW Target system for the production of pulsed neutrons from spallation. In sup-
port of this ambitious goal, the Mechanical Measurements Lab (MML) at ESS provides an array of
investigative solutions such as Resonant Ultrasound Spectroscopy (RUS), Transient Grating Spec-
troscopy (TGS), Modal Analysis, Structural Health Monitoring (SHM), Strain and Stress Analysis
and Destructive Testing, guaranteeing full support to all the groups that have the mandate to in-
stall all the different components of the machine. The scope of this contribution is to describe the
current status of the undergoing studies, together with the applied methodology and the definition
of the testing apparatuses.

Footnotes

Funding Agency

Author: BIGNAMI, Andrea (European Spallation Source ERIC)

Presenter: BIGNAMI, Andrea (European Spallation Source ERIC)
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Development of Radial Magic Finger Design for
Permanent Magnet Quadrupole

Wednesday, September 17, 2025 5:00 PM (1 hour)

Permanent Magnets (PM) have been widely used in Synchrotron Light Sources for insertion devices
and recently for the accelerator multipole magnets. The NSLS-II accelerator upgrade is based on the
complex bend lattice that will use combined function permanent magnet-based dipole-Quadrupole
(PMQ)*. These PMQ’s need to be characterized and tuned to make sure the required field harmonics
can be achieved. The Halbach type design is considered for the PMQs. To achieve the required field
quality with the Halbach PMQ, a field harmonic correction method based on assembly of small PM
blocks called “Magic fingers”(MF) is developed. This paper presents the radial MF magnetic and
mechanical design, the prototype and the correction results.

Funding Agency

Footnotes

∗ Shaftan, Timur, et al. “Concept of the Complex Bend.” , Jan. 2018. https://doi.org/10.2172/1504393

Author: BROOKBANK, Thomas (Brookhaven National Laboratory)

Co-authors: DEPAOLA, Frank (Brookhaven National Laboratory); MUSARDO, Marco (Brookhaven
National Laboratory); CHUBAR, Oleg (National Synchrotron Light Source II); N’GOTTA, Patrick
(Brookhaven National Laboratory); BROOKS, Stephen (Brookhaven National Laboratory); SHARMA,
Sushil (Brookhaven National Laboratory)

Presenter: BROOKBANK, Thomas (Brookhaven National Laboratory)

Session Classification: Poster Session 2

Track Classification: ACCELERATORS: Magnets

March 14, 2026 Page 12



MEDSI2025 - 13 ⋯ / Report of Contributions Engineering advancements in x-⋯

Contribution ID: 18 Contribution code: TUOA04 Type: Contributed Oral Presentation

Engineering advancements in x-ray pump–probe
techniques: delayline for attosecond sciences at LCLS

Tuesday, September 16, 2025 2:00 PM (20 minutes)

X-ray pump–probe techniques at XFELs have revolutionized ultrafast science by enabling pre-
cise control of X-ray pulse pairs with tunable delays. This talk highlights key engineering break-
throughs in LCLS behind two critical methods: magnetic chicane systems and split-and-delay
optics. Magnetic chicane systems manipulate electron and photon beams to generate delays up
to hundreds of femtoseconds, with LCLS upgrades extending tunable delays from 0 to 10 fs for
attosecond-resolution studies. Split-and-delay optics use Laue crystals, diamond gratings, or mir-
rors to divide, delay, and recombine X-ray pulses, achieving delays from femtoseconds to sub-
nanoseconds. We will explore the engineering challenges of designing, aligning, and stabilizing
these systems, including high-precision mechanics, advanced control systems, and real-time diag-
nostics. Ongoing upgrades are enhancing performance and expanding opportunities in condensed
matter physics, chemistry, and materials science, pushing the boundaries of ultrafast X-ray science.

Footnotes

Funding Agency

Funding for this research is provided by: the U.S. Department of Energy, Office of Science, Office
of Basic Energy Sciences under Contract No. DE-AC02-76SF00515

Authors: MARINELLI, Agostino (SLAC National Accelerator Laboratory); WANG, Hengzi (SLAC
National Accelerator Laboratory); CRYAN, James (SLAC National Accelerator Laboratory); BALAKR-
ISHNAN, Namrata (SLAC National Accelerator Laboratory); Mr WHITNEY, Randy (SLAC National
Accelerator Laboratory); DRIVER, Taran (SLAC National Accelerator Laboratory); Dr ICHII, Yoshio
(SLAC National Accelerator Laboratory)
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Ultra-high-resolution monochromators for XFEL
applications at LCLS-II-HE: a 4f Optical approach

with channel-cut crystals
Tuesday, September 16, 2025 5:05 PM (1 hour)

Traditional synchrotron monochromators cannot handle the extreme thermal loads and stability
demands of XFELs, especially for seeded X-rays. To overcome this, LCLS-II-HE has developed a
multi-stage monochromator system integrating two double channel-cut (DCCMs) and two con-
secutive channel-cut monochromators (CCMs) in a 4f optical configuration. This ensures precise
beam collimation, spectral filtering, and wavefront preservation while achieving ultra-high en-
ergy resolution. Asymmetrically cut silicon crystals distribute thermal loads over a larger beam
footprint, reducing distortions and enhancing stability—critical for RIXS experiments probing low-
energy excitations in quantum materials. The 4f alignment minimizes spectral drift and enhances
reproducibility, ensuring the sensitivity needed for resolving subtle electronic and phononic inter-
actions. This presentation details the design, implementation, and impact of this system, providing
a scalable solution for next-generation RIXS studies at LCLS.

Footnotes

Funding Agency

Funding for this research is provided by: the U.S. Department of Energy, Office of Science, Office
of Basic Energy Sciences under Contract No. DE-AC02-76SF00515

Author: WANG, Hengzi (SLAC National Accelerator Laboratory)
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CAD and PLM solutions at ESS
Friday, September 19, 2025 11:20 AM (20 minutes)

The European Spallation Source (ESS) has made the strategic engineering choice of developing an
integrated 3D model as the Single-Point-of-Truth (SPT) for engineering design, integration, man-
ufacturing and installation. The design and integration tools along with the associated methodolo-
gies play a crucial role in the development and maintenance of ESS. This talk gives an overview of
the incorporated CAD tools, ways of working, and methodologies in handling design engineering,
focusing on their impact on system traceability and lifecycle management. In this framework the
Facility Breakdown Structure (FBS) is presented as structured 3D representations that allow for
seamless collaboration among design engineers, integration engineers and technical coordination
teams. Tools and methods will be presented, with collaboration examples in CATIA V6 (handling
large assemblies, revisions control, integration).

Footnotes

Funding Agency

Author: PATRZALEK, Dawid (European Spallation Source)

Presenter: PATRZALEK, Dawid (European Spallation Source)
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NMX neutron instrument installation in the bunker
area at the European Spallation Source

Wednesday, September 17, 2025 5:00 PM (1 hour)

The European Spallation Source (ESS) is currently in the process of designing and installing 15
neutron beamlines, each aimed at supporting a diverse range of experimental techniques. These
beamlines will provide scientists from various fields with unprecedented opportunities for ground-
breaking research. The installation of the beamlines presents significant challenges, as both the
infrastructure and the beamlines themselves are being planned and constructed concurrently, but
at different stages. One of the most complex areas for beamline installation is the so-called “bunker
area,” which is located closest to the neutron source which is highly radioactive. From here, all
instrument ports are radially distributed in close proximity to neighboring scientific instruments
that host the neutron experimental stations. This poster aims to illustrate the installation process
of the NMX beamline within the bunker area, highlighting the engineering challenges faced during
the installation.

Footnotes

Funding Agency

Author: CAMILLERI LLEDO, Rosa (European Spallation Source)

Co-authors: Mr LUNDSTRÖM, Daniel (European Spallation Source); Dr OKSANEN, Esko (European
Spallation Source); Mr APRIGLIANO, Giuseppe (European Spallation Source)
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Compact permanent magnets for small bore
accelerators

Wednesday, September 17, 2025 5:00 PM (1 hour)

In synchrotron light sources, electromagnets are used to bend and accelerate electron beams. In
4th generation sources, the electron beam can fit in smaller bore accelerators, allowing the use of
permanent magnets, which have many advantages over electromagnets. This poster focuses on
the mechanical design, fabrication and testing of two compact permanent magnet systems, which
have a 1:5 magnet to metal volume ratio. The first is a dipole-quadrupole magnet assembly, pro-
viding a 1 T dipole + 50 T/m quadrupole field to steer the electron. The second is an assembly to
adjust a set of tuner and corrector permanent magnets. Regardless of the magnetic forces involved,
the tuner magnets can rotate simultaneously and provide a +/- 1 T/m quadrupole field for in situ
quadrupole focusing strength adjustments, while corrector magnets can be oriented into a pre-
scribed configuration to compensate for small field errors. Prototypes for the dipole-quadrupole,
tuner and corrector holders were manufactured and tested, validating the conceptual design.

Footnotes

Funding Agency

Author: HUSCHKE, Christopher (Lawrence Berkeley National Laboratory)

Co-authors: ALLÉZY, Arnaud (Lawrence Berkeley National Laboratory); SCHLUETER, Ross (Lawrence
Berkeley National Laboratory)
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Contribution ID: 23 Contribution code: THP51 Type: Poster Presentation

Simulation study on the motion process of copper
foil tensioning device in vacuum undulator

Thursday, September 18, 2025 4:20 PM (1 hour)

The copper foil tensioning device is installed at both ends of the magnetic array of the vacuum
undulator. One end of the copper foil is connected with the vacuum cavity flange, and the other
end is connected with the end face of the magnetic array, which can move three-dimensional with
the magnetic array of the undulator. Among them, compression spring, volute spring and torsion
spring are the most important parts of the device. Only reasonable spring design parameters can
ensure that the device moves with the magnetic array. The elasticity and torque of the three kinds
of springs are constantly changing in the process of movement. In this paper, the movement
process of the three kinds of springs is simulated and analyzed to ensure that the copper foil will
not be stuck or broken in the movement.

Footnotes
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Author: WANG, Hongcui (Shanghai Advanced Research Institute)

Co-authors: ZHANG, Wei (Shanghai Advanced Research Institute); ZHOU, Shudong (Shanghai
Advanced Research Institute); Mr ZHU, Ya (Shanghai Advanced Research Institute)
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The MID Instrument of European XFEL: 2025
Upgrades and Experimental Setups

Tuesday, September 16, 2025 5:05 PM (1 hour)

In this poster insights are given on some examples of 2025 Upgrades and Experimental Setups at
the MID instrument of European XFEL.
The latest design and implementation status of MID Multi-Purpose Chamber (MPC-2) Project are
reported. This represents a set of upgrades and ongoing development of MID instrumentation, as
well as the evolution of the current multi-purpose chamber, which has been successfully used at
MID since the first experiments in 2019. The aim is to enable new types of scientific experiments
and to expand the current capabilities. The MPC-2 Project includes:
MPC-2 VESSEL Upgrade. We indicate here the most recent concept design status.
MPC-2 INTERIOR Upgrade (MPC-2_IU). This consists of the following assemblies represented
here: Bread-board Assembly, Laser In-coupling 2 (LIC-2), 2-theta Circle.
Another aim of the MPC_2 Project is to make operation of experiments easier with better ac-
cess to sample environments (Pulsed Magnet (PUMA), Cryostat, Fast Solid Sample Scanner (FSSS),
Diffractometer, Liquid Injector), and possibilities to install new ancillary equipment included in
the MPC-2 INTERIOR Upgrade.
Reported are also examples of last recent EXPERIMENTAL SETUPS, continuing in the direction
of simultaneous multi-detector-use.

Footnotes
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Precision by design: The eight-piece quadrupole
method for high-precision pole tip placement

Wednesday, September 17, 2025 5:00 PM (1 hour)

The 8-piece quadrupole method, developed and patented by the Advanced Photon Source (APS)
for APS-Upgrade magnets, is a manufacturing and assembly technique in which magnet pole tips
and core quarters are machined separately to standard machining tolerances and bolted together
during assembly. The APS-U was able to avoid traditional methods of high precision machining to
achieve high positional accuracy, which is costly, difficult and time consuming. By using standard
machining tolerances and the 8-piece quadrupole method, magnets were assembled to precise me-
chanical tolerances, ensuring the resulting magnetic field met specification. This approach allowed
mechanical assembly, rather than precise machining, to drive the magnetic field performance. The
modular design allowed for fine adjustments, ensuring the pole tip and core could be manipulated
to achieve the prescribed tolerance. As a result, APS-U production using the 8-piece method met
the required quality standards.

Footnotes
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Author: BECHTOLD, Nicholas (Argonne National Laboratory)
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LoKI instrument - Installation update
Thursday, September 18, 2025 1:20 PM (20 minutes)

LoKI a small angle neutron scattering (SANS) instrument under construction at ESS, addressing the
needs of the soft matter, biophysics and materials science communities. It is optimised for small
sample gauge volumes and a wide simultaneously measured size range. This instrument is an in-
kind contribution from UK, with STFC serving as the host facility, assuming full responsibility for
the detailed design, manufacturing, procurement, installation, and integration. An agreement was
established in which the integration and physical installation activities would be coordinated and
executed by ESS personnel, under the guidance of the technical team at STFC. This presentation
outlines the end to end installation process, starting with the shipping of components from the
STFC facilities, followed by their reception at the ESS site, and culminating in the full installation
and local testing of all subsystems. The presentation will focus on the challenges encountered
during installation, including coordination among multiple stakeholders, evolving infrastructure
conditions at ESS, and the need to adapt plans in real time due to unforeseen events. Additionally,
we will highlight the lessons learned from installing a scientific instrument in a facility undergoing
multiple construction projects, while simultaneously defining processes and procedures for future
operations.

Footnotes
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CXI experimental station at Softimax beamline MAX
IV
Tuesday, September 16, 2025 5:05 PM (1 hour)

A documentation of the design and production process of the CXI (coherent x-ray imaging) end
station at SoftiMAX, a soft X-ray beamline at MAX IV. The station needs to allow practical removal
from the beam allowing for visiting end stations. The diffracted light from the sample should be
captured by a detector at a widely adjustable angle. The detector position longitudinally from the
sample should be very adjustable both inside the chamber but also by extending the vacuum from
ports on the side of the chamber. Going into key specifics of the mechanical solutions chosen to
accommodate the scientific requests as well as describing the failures and solutions along the way.

Footnotes
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Progress in the Engineering Design and Installation
of the HIAF Project

Thursday, September 18, 2025 1:00 PM (20 minutes)

The High Intensity heavy-ion Accelerator Facility (HIAF) is a new accelerator complex under con-
structed at IMP (Huizhou campus) China. It aims to provide an international-class experimental
platform for fundamental research in nuclear physics, atomic physics, and applied heavy ion beam
research. The 2-kilometer beamline, installed in an underground tunnel 12.7 meters below ground,
comprises over 6,000 large-scale devices, 5 million components, and 1 million meters of pipelines.
To address multidisciplinary coordination challenges across complex subsystems and stakeholders,
we developed cross-domain collaborative design strategies and a Building Information Modeling
(BIM)-based lifecycle management platform covering architecture, accelerator systems, auxiliary
facilities, and decommissioning. This integrated model provides digital support for the facility’s
lifecycle engineering processes. The full installation of the Booster Ring (BRing), Spectrometer
Ring (SRing), and beamline components was completed within 8 months, with integrated commis-
sioning currently underway. The project is on track to achieve national acceptance by late 2025.

Footnotes
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Mechanical design of the in-vacuum tapered
undulator at Taiwan Photon Source

Wednesday, September 17, 2025 5:00 PM (1 hour)

Synchrotron light sources commonly provide users with two types of insertion devices for ex-
periments in biology, medicine, and other fields: in-vacuum undulators (IU) with short period
lengths for medium-energy photon sources and cryogenic permanent magnet undulators (CPMU)
for higher photon energy. The strong magnetic field generates significant forces on the insertion
device magnets, leading to structural deformation and ultimately degrading the magnetic field
quality. This paper presents the design and measurement methods of an in-vacuum tapered un-
dulator, analyzes the simulation and measurement results of its structural deformation, and intro-
duces how a flexible structure can be used to establish nonlinear magnetic force compensation to
improve system performance
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Additive manufacture, 3D-printed, metallic X-ray
mirror for synchrotron and XFEL facilities

Wednesday, September 17, 2025 10:20 AM (20 minutes)

We have designed and fabricated the world’s first, Additive Manufacture (AM) mirror for X-ray
beamlines. For traditional optics, beamline performance is limited by: distortion caused by me-
chanical clamping; heat-bumps induced by photon-beam illumination; and strain caused by differ-
ential thermal expansion when dissimilar materials are cooled. AM enables the creation of intricate
internal structures, and the fusion of multiple components into a single piece [∗]. The optical sub-
strate, beamline mount, and internal cooling manifold were combined into a monolithic structure.
The X-ray mirror was 3D-printed in aluminium alloy AlSi10Mg. Single point diamond turning
created an optical surface, which was coated in ˜ 75 μm of electroless NiP, followed by “super-
polishing”using chemo-mechanical processing. Optical metrology demonstrates the AM mirror
has surface quality comparable to a traditional silicon mirror, and is virtually immune to clamping
deformations, which simplifies beamline installation. AM unlocks exotic internal channel designs,
including enhanced cooling performance by turbulent flow, reducing vibrations caused by fluid
flow, and conforming to the heat load distribution.

Footnotes

[\*] “Additively manufactured mirrors for CubeSats”, C. Atkins et al, Proc. of SPIE 11116, 1111616
(2019) https://doi.org/10.1117/12.2528119
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Traceable sub-nanometre interferometry to improve
nanopositioning at synchrotron and XFEL beamlines

Thursday, September 18, 2025 4:00 PM (20 minutes)

Coupled with faster detectors, X-ray optic upgrades, new flagship beamlines, and advanced data
pipelines, the new low emittance Diamond-II source will benefit a wide range of scientific com-
munities. Smaller, brighter, X-ray beams enable sample scanning systems to progress from slow,
step-based motion to rapid, freeform dynamic trajectories. Metrology feedback devices, such as
interferometers or capacitive displacement sensors, are increasingly used for real-time monitoring
and correction of parasitic errors of micro- and nano-positioning stages [\]. Beamlines are often
noisy environments, with mechanical, acoustic and electrical disturbances, and temperature or hu-
midity fluctuations. To provide accurate, closed-loop feedback for nano-positioning stages, metrology
instruments need to be calibrated and optimised to nullify errors caused by variations on the beamline
[\*]. We demonstrate the importance of characterising a nano-positioning stage in the ultra-stable
environment of the Precision Metrology Lab using a traceable, linear interferometer. Lessons
learnt are applied to compensate for environmental changes in “real-world”beamline conditions
to achieve sub-nm nano-positioning.

Funding Agency

Diamond Light Source Ltd
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NPL Differential Plane Mirror Optical Interferometer,”Meas. Sci. Technol. 11, 1126–1130, 2000.
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An ultra-stable, 3-axis goniometer for precise
angular rotations for optical metrology of X-ray

mirrors
Thursday, September 18, 2025 4:20 PM (1 hour)

Deterministic polishing of X-ray mirror for synchrotron light and XFEL sources requires metrol-
ogy instruments capable of accurately measuring optics with slope errors < 50 nrad RMS and
height errors < 1 nm peak-to-valley. To improve the performance of the Diamond-VeNOM slope
profiler [\], we have developed an ultra-stable, 3-axis rotation stage [\*] to orient the mirror under
test. The goniometer employs a spherical air-bearing, actuated by three piezo-walkers via flexure
struts. This combination provides high stiffness, zero friction, and minimal parasitic errors. Linear
interferometers provide positional feedback to the piezo actuators for fast, closed-loop control of
3D angles. Temperature controllers and forced air stabilisation minimise thermal drifts. FEA and
dynamic model-ling optimised all components via mechatronic principles. The goniometer can
accommodate X-ray mirrors up to 500 mm long and 10 kg in mass. It has an angular range of ± 10
mrad in 3 orthogonal directions, a minimal incremental step of < 100 nrad, and thermal drift of ˜
100 nrad over 30 minutes. Shielding of heat sources reduces air turbulence for probing autocolli-
mators or laser beams. The system is controllable via EPICS to enable dynamical synchronisation
with other motion stages and detectors

Funding Agency

Diamond Light Source Ltd
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[\] I-T. Nistea et al “Diamond-VeNOM: a high-speed slope pro-filer for characterizing x-ray mirrors“,
Proc. SPIE, 126950A, 2023. doi: 10.1117/12.2688134
[\*] J. Kelly, “Diamond gnomiometer: ultra stable goniometer”, Precision Motion Systems & Con-
trol workshop, Euspen conference, Netherlands, Nov 2022
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Remote cryo valve adjuster –a new device to
improve safety and reduce cost

Tuesday, September 16, 2025 5:05 PM (1 hour)

During the COVID-19 pandemic, non-essential businesses closed or reduced output, prices for
products rose, and availability of products needed for research decreased significantly. Many
cryogenic gas producers either closed or significantly reduced production, causing the price of
cryogenic gases such as liquid helium (LHe) to rise. Concurrently, much effort was focused on
remote and multi-sample processing capabilities at NSLS-II, especially when non-essential staff
members were not allowed on site and forced to work from home. Efforts therefore increased to
develop equipment to facilitate remote and efficient research operations with minimal on-site pres-
ence. A prototype remote cryogenic transfer line valve adjuster was initially developed at this time
which successfully cut LHe consumption to less than half in one week-long series of experiments,
but it needed improvement. This paper describes the engineering efforts to develop, incrementally
improve, and produce working remote cryogenic transfer line valve adjusters that could attach to
existing standard cryogenic transfer lines.
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Improving the sputtered titanium film for the NIK
ceramic chamber in TPS

Wednesday, September 17, 2025 5:00 PM (1 hour)

The development of the Nonlinear In-vacuum Kicker (NIK) is one of the key projects of the Taiwan
Photon Source (TPS). Efficient conduction of the image current generated by the stored beam
requires the deposition of a highly conductive titanium thin film on the inner surface of the NIK
ceramic chamber. Based on tests involving the sputtering of a 5.5 μm titanium film onto a 34 cm × 6
cm ceramic substrate, the uniformity of the titanium film was controlled within 5%. The adhesion
strength between the titanium film and the ceramic substrate reached 60 MPa, and the electrical
resistivity was measured at 7.2 × 10⁻⁵ Ω·cm. This paper presents a detailed overview of the coating
system, experimental methodology, and test results.
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New HXS (Hard X-ray Scattering) beamline design at
European XFEL

Tuesday, September 16, 2025 5:05 PM (1 hour)

The European XFEL, located in Schenefeld, Germany is a major X-ray research facility which
started operation in September 2017 and generates ultrashort X-ray flashes for photon science
experiments with an outstanding peak brilliance. In the six months long maintenance period start-
ing in June 2025 it is planned to build up the new HXS experimental station in the experimental
hall and its beam transport system in the tunnel. HXS will be the third experiment of the SASE2
hard X-Ray beamline. For the beam transport system, the scope consists of design, installation
and commissioning of ˜500m vacuum pipes and implementation of a new Front End. This contri-
bution reports about the design of the vacuum system of the beam transport, that due to space
constraints required an unconventional pipe support from the tunnel wall and also reports about
the Front End design implementing all the modifications after the experience of more than five
years of operation.
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Enabling high-precision nano-positioning for
beamlines: the Precision Metrology Lab at Diamond

Light Source
Thursday, September 18, 2025 3:40 PM (20 minutes)

The Precision Metrology Laboratory (PML) at Diamond Light Source provides an ultra-stable envi-
ronment and specialist instrumentation to perform micro- and nano-scale dimensional metrology
to support beamline operation. The lab enclosure is actively stabilised to 10 mK RMS in tempera-
ture and 0.5 %RH RMS in humidity. Under these conditions, sub-nm displacements have been mea-
sured using capacitive sensor and linear interferometers, and sub-nrad angles have been measured
using autocollimator and angle interferometers∗. Such measurement capabilities are required to
characterise and enhance the performance of positioning systems for sample, optics, and detectors
on the beamlines. This philosophy has frequently helped to identify faults prior to installation, in-
cluding misalignments, parasitic motion errors, and controller issues, thereby saving a significant
amount of X-ray commissioning time. Increasingly, the PML is involved in the prototyping of new
beamline components that are beyond the production limits of commercial suppliers. Metrology
data is routinely used to guide Engineering design decisions, following the mechatronics principle.

Footnotes

∗ “Generating and measuring pico-radian angles”, S.G. Alcock et al, Metrologia 59, 6, 064002 (2022)
https://doi.org/10.1088/1681-7575/ac9736
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Mockup assembly of an SRF module: spaceframe as
tooling and structural support for highly

HOM-damped cavities
Wednesday, September 17, 2025 5:00 PM (1 hour)

To support the VSR cavities with five protruding waveguides, a space frame was engineered to
serve a dual purpose: providing structural support and functioning as tooling during assembly.
This space frame facilitates cavity rotation in the cleanroom, simplifying the installation of HOM
loads and fundamental power coupler components. Designed specifically for the particular cavity
geometry, the space frame has a diameter of about 1500 mm and provides axial and radial support
for the cavity, along with its ancillaries, magnetic and thermal shields, and piping. A mock-up
assembly was conducted to evaluate the design’s functionality, assessing key aspects such as rota-
tion and railing performance, cavity support and alignment, and the mountability and stability of
ancillary components.
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High-precision alignment of an upgraded soft X-ray
polarimeter at Diamond Light Source

Tuesday, September 16, 2025 5:05 PM (1 hour)

Knowledge of X-ray beam polarisation on a synchrotron beamline is essential, not only for char-
acterising the undulator performance, but also for precise analysis of dichroic and chiral exper-
iments. The upgraded high-precision soft X-ray polarimeter at Diamond Light Source features
multiple retarder adjusters to allow precise concentricity and angular alignment to the analyser.
An offline alignment procedure has been developed, achieving 69 µm horizontal and 17 µm verti-
cal concentricity alignment, as well as 4 µrad yaw and 9 µrad pitch alignment. Compared to the
original version of the instrument, the vertical concentricity alignment improved by 14× and the
pitch alignment improved by 18× ∗. The procedure uses a laser diode to mimic the X-ray beam
and a hexapod to align the analyser. Concentricity alignment relies on monitoring the intensity
as the laser beam is cropped by plane mirrors on the retarder and analyser stages. Angular align-
ment is achieved by measuring the retarder and analyser rotation vectors using an autocollimator.
The improved alignment allows the polarimeter to meet the stringent requirements for complete
polarisation measurement above 1 keV.

Footnotes

∗ “High-precision soft x-ray polarimeter at Diamond Light Source”, H Wang et al, Rev. Sci. Instrum
82, 12, 123301 (2011) https://doi.org/10.1063/1.3665928
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MAX IV photoinjector gun
Wednesday, September 17, 2025 5:00 PM (1 hour)

This paper presents the latest photoinjector gun developed for the Short Pulse Facility (SPF) at
MAX IV. The focus is on the mechanical design, which has been optimized around a simulated
RF internal volume to ensure high performance and precision. Key areas of investigation include
RF tuning strategies, thermal management via integrated internal cooling channels, and the chal-
lenges encountered during manufacturing and assembly, along with the corresponding engineer-
ing solutions. Design enhancements introduced throughout development are highlighted to pro-
vide insights into technical progress and practical experience. Potential future improvements are
also discussed, targeting further optimization of performance, efficiency, and long-term opera-
tional reliability.

Footnotes
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CRISTALLINA-Q XFEL Diffractometers
Tuesday, September 16, 2025 5:05 PM (1 hour)

In a well-known European free-electron laser facility (SwissFEL)∗, a new branch(ARAMIS 3) of
the beam line delivers hard X-ray to the CRISTALLINA experimental hutch. CRISTALINA-Q sta-
tion inside, intends to investigate advanced materials focused on specific Quantum materials (QM)
structures and processes. Two new heavy load dedicated Diffractometers (Dm)∗∗ have been de-
veloped. They are heavy load precision machines which, through adequate techniques and in-
struments, under extreme conditions (temp, press, rad), working in tandem are expected to fastly
advance the investigations. The first(CrQ-Dm1) is manipulating a large-size (h=2.5m) cryo-magnet
(1t, 5.2T, -10mK) and the second one(CrQ-Dm2) a smaller pulse-magnet (0.6t, 50T, 30 rate) sample
instruments. They are able to perform most of the investigations in horizontal scattering, but not
only. From flexibility and versatility reasons, Dm(s) have been conceived with similar configura-
tions, having each a high level of compatibility inside & outside, however exhibiting some distinct
differences. The kinematic, design, simulations and precision principles applied, together with
challenging aspects and results of tests are presented.

Footnotes

∗ F. Nolting et al., The Swiss Light Source and SwissFEL at PSI, 2023, European Phys.. J. Plus,
136(126), 1-7
∗∗ HUBER Diffractionstechnik GmbH&Co.KG, 2025, www.xhuber.com
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Parallel flexure-based RADSI instrument for curved
X-ray mirror metrology

Thursday, September 18, 2025 4:20 PM (1 hour)

New high-resolution X-ray beamlines demand reflective optics with higher surface profile accu-
racy to achieve diffraction-limited focusing. This necessitates advanced metrology instruments
capable of delivering repeatable measurements in the nanometer to sub-nanometer range. Slope
ranges exceeding 15 mrad (0.86°) and greater pose significant challenges for mirror metrology
using conventional interferometric methods especially on shorter mirrors with low radius of cur-
vature (<20 m). To address this, we present a new Relative Angle Determinable Stitching Interfer-
ometry (RADSI) instrument featuring a parallel flexure-based mechanical design. This approach
enhances vibration and thermal stability while maintaining a compact and lightweight system.
Initial measurements of a cylindrical mirror with a 16 m radius of curvature and a slope range
of 5 mrad demonstrate nanometer-level repeatability. Comprehensive system characterization
suggests the potential for achieving sub-nanometer repeatability with further refinement to the
instrument.

Footnotes
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LiDAR-based 3D scanning for accurate
infrastructure modeling at MAX IV

Wednesday, September 17, 2025 5:00 PM (1 hour)

This project explores the use of advanced 3D scanning technology at MAX IV, focusing on the Le-
ica RTC360 scanner to capture high-precision scans of accelerator tunnels and restricted beamline
areas. Known for its rapid scanning and accuracy (1.9mm at 10m), the RTC360 generates detailed
3D models of these complex environments. The goal is to produce accurate digital representa-
tions to aid in maintenance, structural assessments, and long-term planning. To improve scan
data positioning, it can be best-fitted to a reference network of points measured with laser tracker
instrumentation, ensuring precise alignment reference. This integration enables overlaying scan
data with CAD models, linking the physical environment to its design representation. Using the
RTC360’s LiDAR technology, the project ensures efficient data capture in hard-to-reach areas, sup-
porting enhanced analysis and decision-making. The resulting 3D models can improve workflow
and provide stakeholders with valuable insights into the condition of MAX IV infrastructure, sup-
porting current and future operational needs.

Footnotes
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A new monochromator chamber design for XUV/
soft X-ray spectroscopy at FLASH

Tuesday, September 16, 2025 5:05 PM (1 hour)

FLASH, the soft X-ray free-electron laser (FEL) in Hamburg provides high-brilliance ultrashort
femtosecond pulses at MHz repetition rate for user experiments. For many spectroscopic and dy-
namical studies in various research fields a small FEL energy bandwidth and ultrashort pulses are a
prerequisite. In order to increase the spectral resolution while still keeping the photon pulses short,
a new double grating monochromator beamline has been designed∗ and taken into operation at
FLASH. The new ultra-high vacuum compatible monochromator chamber along with the diffrac-
tion grating holders were designed in-house at DESY in collaboration with HZB Berlin. In order
to meet the required optics adjustment resolution and stability∗∗ special care was taken on the
stability and reproducibility of all mechanical movements. Here, we present the new monochro-
mator chamber design. Based on the required specifications regarding resolution and accuracy,
the technical implementation, including optics pre-alignment and test results, are shown.

Footnotes

∗L. Poletto, F. Frassetto, G. Brenner, M. Kuhlmann and E. Plönjes, Double-grating monochromatic
beamline with ultrafast response for FLASH2 at DESY, Special Issue (PhotonDiag2017), J. Syn-
chrotron Rad. 25, 131-137 (2018); https://doi.org/10.1107/S1600577517013777
∗∗M. Ruiz-Lopez, L. Samoylova, G. Brenner, M. Mehrjoo, B. Faatz, M. Kuhlmann, L. Poletto and E.
Plönjes, Wavefront-propagation simulations supporting the design of a time-delay compensating
monochromator beamline at FLASH2, J. Sync
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Copper alloy additive manufacturing for SOLEIL II
Wednesday, September 17, 2025 1:00 PM (20 minutes)

The Synchrotron SOLEIL is a large-scale research facility in France that provides synchrotron radi-
ation from terahertz to hard X-rays for various scientific applications. To meet the evolving needs
of the scientific community and to remain competitive with other European facilities, SOLEIL has
planned an upgrade project called SOLEIL II. The project aims to reconstruct the storage ring as
a Diffraction Limited Storage Ring (DLSR) with a record low emittance which will enable nano-
metric resolution. The mechanical design of this project involves several challenges such as the
integration of new magnets, vacuum chambers, insertion devices and beamlines in the existing
infrastructure and is mainly based on extensive simulations, prototyping and testing new fab-
rication methods such as additive manufacturing (AM) to ensure the feasibility, reliability, and
performance of several key elements. This paper presents an overview of the mechanical design
R&D and thermomechanical performance verifications on copper alloy parts fabricated in additive
manufacturing in the scope of SOLEIL-II project.

Footnotes
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FEA simulations for the reuse of front-end
components for PETRA IV

Thursday, September 18, 2025 4:20 PM (1 hour)

The DESY upgrade project PETRA IV includes a major change of design parameters for all compo-
nents in the ring as well as in the beamlines. Especially the white beam high heat load components
currently in use in PETRA III have to be evaluated for their reusability. A case study of a front-end
power slit is presented in this paper to show the necessary steps. From given ring and undulator
parameters the heat load profiles are calculated. They are imported into ANSYS Workbench using
a method to apply heat flux even on freeform surfaces. The FEA model then allows to evaluate
cooling water parameters as well as temperatures, deformations and von Mises stresses for all
components.

Footnotes
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A safe and X-ray transparent aluminium sample cell
for high pressure and high temperature

nano-diffraction imaging
Tuesday, September 16, 2025 5:05 PM (1 hour)

The European Synchrotron Radiation Facility beamline ID01 performs Bragg Coherent Diffraction
Imaging and X-ray nano-diffraction experiments with in-situ environments. A new sample envi-
ronment for nanoparticles has been designed and tested. It combines a furnace and a pressurized
X-ray transparent chamber, without the use of beryllium for safety reasons. The required 180℃
horizontal and 45℃ vertical viewing angles necessitate the use of a dome-shaped pressure cham-
ber. Early in the design phase, the thermal effects of the 500℃ furnace on the dome’s mechanical
properties were identified as critical. A Finite Element Analysis (FEA) study was conducted, ac-
counting for heat sources, gas turbulence, and static pressure. Aluminium 6082-T6 was chosen for
the pressurized dome, providing a safe and easy-to-procure solution. A dome thickness of 0.5mm
provides 80% X-ray transmission at 33keV. The sample, a 200nm-diameter palladium nanoparti-
cle, reaches 340℃ in a 50-bar hydrogen atmosphere. Unlike beryllium-based pressure domes, this
design uses aluminium, avoiding machining difficulties, procurement issues, and safety hazards.

Footnotes
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A new integrated x-ray diffractometer for advanced
diffraction beamlines

Tuesday, September 16, 2025 5:05 PM (1 hour)

The advent at last generation synchrotron sources of extremely brilliant beamlines combined with
fast photon-counter detector and high throughput sample changers change the paradigm of beam-
time use. The time required by the diffractometer to handle the sample is the new bottleneck for
the beamtime throughput. At IRELEC, we developed a new x-ray diffractometer aiming to close
the gap and accelerate the whole process while pushing the mechanical precision and stability to
new standard that exceed the usual requirements at modern diffraction beamlines. To reach this
goal, we combined fast and synchronic translations to setup the sample environment with a high
precision rotation stage keeping the ensemble very compact to minimize the in-air beam path and
make the sample to detector distance as small as possible. To demonstrate the performance dur-
ing our qualification tests on a first prototype, we had to tackle metrology challenge. The device
and its performance are presented as well as the comparison of different method to perform the
metrology. The commissioning at Synchrotron beamlines of this new device will be performed
end of 2025 at APS and beginning of 2026 at MAX IV.
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Extended travel range and parallel-decoupled
compliant positioning mechanism for medium
energy resolution monochromator at HEPS

Thursday, September 18, 2025 4:20 PM (1 hour)

We developed a novel medium energy resolution monochromator(MRM) for Resonant Inelastic
X-ray Scattering (RIXS) experiments at the High Energy Photon Source (HEPS) featuring an inte-
grated flexible high-precision positioning system that surpasses conventional designs. Our rota-
tion platform delivers unprecedented performance with a travel range of hundreds of milliradians
—three times greater than existing systems—while maintaining sub-microradian precision, with
potential for nano-radian resolution if an additional simple configuration is developed. The break-
through innovation is our two-axis rotation mechanism using parallel decoupled architecture that
uniquely combines structural rigidity with precise motion control, solving the longstanding chal-
lenge of spatial motion decoupling while enhancing stability. Rigorous simulation and testing
confirm all performance metrics exceed design targets. This technology not only meets the ex-
acting requirements for monochromators but extends high-precision capabilities in high-vacuum
environments, with our parallel decoupling principle offering transformative potential across mul-
tiple precision engineering applications.
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Complex bend vacuum chamber for NSLS-II Upgrade
Wednesday, September 17, 2025 4:00 PM (20 minutes)

While the NSLSII synchrotron is a third-generation light source providing outstanding brightness
and flux, there is a robust R&D program in place to upgrade to a fourth generation, or beyond, facil-
ity. Inherent in the so-called complex-bend magnet and lattice designs are significant limitations
on the beam and exit slot apertures of the vacuum chamber. These restrictions and the need for
the vacuum chamber to be mechanically aligned and decoupled from the magnets impose unique
challenges. For our chamber, the selected solution is not novel and utilizes an aluminum split
clamshell design that has been done in many machines past and present. The adaptation of this
design along with improved machining and welding should provide the most cost-effective solu-
tion. The geometrical and impedance solutions and structural and thermal modeling will be shown
along with dynamic pressure simulations generated by Synrad and Molflow modeling code. With
continuing changes in lattice and magnet parameters, a systematic, iterative approach to vacuum
design has been implemented and will be presented.
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Cooled photoelectron shields on the first mirror of
the MAX IV soft x-ray beamlines

Wednesday, September 17, 2025 5:00 PM (1 hour)

The higher brightness of 4th-generation storage rings comes with smaller beam sizes and nar-
rower radiation cones, which in turn can deposit higher power density in the optical components.
Maximizing the stability from the source to the sample via the many optical components depends
on good mechanics and dealing effectively with the increased heat load. This paper presents the
cooled photoelectron shields recently installed at the soft x-ray beamlines at MAX IV. These shields
were developed in order to address observed long thermal stabilization times of the first mirrors
in the beamline, and the negative impacts of increased photoelectron generation at the mirror
surfaces.

Footnotes
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Multilayer based soft-x-ray polarimeter at SOLARIS
National Synchrotron Radiation Centre

Tuesday, September 16, 2025 5:05 PM (1 hour)

The main goal of the project is to design and manufacture a multilayer soft-x-ray polarimeter. It
will give us the opportunity to compare theoretical polarization with actual polarization, which
will make it possible to adjust the synchrotron beam to optimal parameters. The device will be
inserted very precisely before the end station of the beam line and will work in ultra-high vacuum
environment. The polarimeter will be small, universal and mobile. It will be possible to move
it and connect it to lines that require it. Additionally, there will be a sample storage inside the
device, which will enable to change polarizers and analyzers without breaking the vacuum, which
will make beam analysis much easier. The polarimeter, analyzer and detector will change angles
inside the device, which will enable research.
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Mechanical design and finite element analysis of
booster girders for particle accelerators under

variable construction environments
Wednesday, September 17, 2025 5:00 PM (1 hour)

This study presents a comprehensive engineering design and finite element analysis (FEA) of
booster girders, with a focus on their adaptability to diverse construction environments. Booster
girders play a pivotal role in maintaining the structural stability and alignment precision of parti-
cle accelerators, necessitating robust performance under variable site conditions. A detailed FEA
methodology is employed to evaluate the static and dynamic responses of the girders under a range
of loading conditions, including seismic forces, which are identified as critical design factors. The
simulation results validate the proposed design approach, demonstrating enhanced structural in-
tegrity and operational reliability across challenging construction scenarios. This work provides
a rigorous design and analysis framework that supports the development of resilient accelerator
components, thereby advancing the reliability and scalability of next-generation particle accelera-
tor infrastructures.
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Design and development of the beam collimators for
CiADS

Wednesday, September 17, 2025 5:00 PM (1 hour)

China initiative Accelerator Driven System (CiADS) consists of a 350m-long linac, a spallation tar-
get, a sub-critical reactor and several experimental terminals. The linac will provide protons at the
energy of 500MeV with 2.5MW power. In order to keep the uncontrolled beam loss along the beam
transport line before entering the target and the reactor less than 1 W/m, a two-stage collimation
system with (2+1) periodic lattice has been designed for the linac and target coupling section of
CiADS. The detailed design of the beam collimation system is presented, including material selec-
tion, structural design, thermal performance analysis, radiation shielding optimization, and remote
maintenance. Key technical issues which affect the collimation equipment development are also
introduced.
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NSLS-II magnetron coating system upgrade
Thursday, September 18, 2025 4:20 PM (1 hour)

Subsequent to the commissioning of NSLSII, the Vacuum Group established a vertical magnetron
coating facility to support continued NSLSII operations and research activities. Some of the early
projects included titanium coating injection kicker ceramic chambers as well as NEG coating stan-
dard vacuum chambers. This coating facility was also used to apply copper-oxide coating to the
APS-U Injection Strip-line Kickers to manage thermal loads. While these efforts proved successful,
the coating system was upgraded with a moveable, higher field-strength water-cooled solenoid to
allow small aperture coating of varying length. The upgraded facility was used to develop the
titanium coating for the ALS-U injection kickers and will also be used to test small aperture NEG
coatings for a potential upgrade to NSLSII. The coating system can now coat chambers up to 2m
in length which will allow for photon stimulated desorption measurements here at NSLSII. The
facility history and upgrade will be described in detail along with the results of the ALS-U coating
effort.
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2-color pump probe optical delay line
Wednesday, September 17, 2025 11:00 AM (20 minutes)

The SASE3 soft X-Ray beamline at the European XFEL is equipped with a magnetic chicane allow-
ing two-color X-ray pump probe experiments. This chicane splits the undulator area in two, the
first part generates photons with a specific wavelength, then the electron beam is delayed with
respect to the produced photons and lasers in the second section at another wavelength. The Op-
tical Delay Line (ODL) installed along the photon path will increase the variety of experiments
achievable. The ODL consists in four flat mirrors mounted in a vertical chicane geometry creating
a fix delay to the photons produced and allows, in combination with the variable magnetic chicane,
the two pulses to be crossed with negative or zero-time delay. The device adjustments need a mo-
tion resolution down to tens of nanometer and very high stability due to the long distance to the
experiment (�520m). All mechanics are mounted in UHV and particle free conditions and comply
to the electron accelerator specifications. The ODL project is a collaborative effort of European
XFEL and FMB Berlin GmbH. In this contribution, the conceptual design, final design, mechanical
challenges and the first tests are described.
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Development of permanent magnets replacing
electromagnets at NSRRC

Wednesday, September 17, 2025 5:00 PM (1 hour)

Integrating permanent magnets as substitutes for large electromagnets offers advantages such as
energy savings, space efficiency, and low maintenance. An electromagnetic dipole magnet on the
TPS transfer line is proposed to be replaced by a permanent magnet. This permanent magnet will
be hybridized with an electrical coil to allow fine tuning of the magnetic field. Additionally, an
NMR system is integrated into the magnet to monitor long-term field variations. The magnetic cir-
cuit design for the 1m-long permanent magnet has been preliminarily completed. Currently, the
prototype-1 magnet with 0.15 m employs adhesive technology to bond small magnetic blocks into
larger ones. The magnetic field strength and uniformity of prototype-1 meet the design specifica-
tions. NiFe material has also been used for temperature compensation. During the development
process, some assembly procedures and mechanical designs were revised. The prototype-2 is cur-
rently in production. This paper presents the magnetic circuit design, the mechanism design, the
magnet prototype and the field measurement result of the permanent dipole magnet.
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Design and implementation of an in-vacuum
magnetic field measurement system for the TPS

nonlinear in-vacuum kicker
Wednesday, September 17, 2025 5:00 PM (1 hour)

The Taiwan Photon Source (TPS) storage ring employs a traditional four-kicker bump off-axis in-
jection scheme, which can introduce perturbations to the stored beam during the injection phase.
To address these issues and facilitate stable top-up injection, a Nonlinear In-vacuum Kicker (NIK)
has been developed. This innovative device is specifically designed to produce zero magnetic fields
in both the horizontal (Bx) and vertical (By) directions at the beam center, while generating a peak
By field at the injection point. This field configuration ensures a transparent injection process by
minimizing interference with the stored beam during injection. To accurately assess and refine the
magnetic field properties of the NIK while avoiding arcing during measurements in atmospheric
condition, a specialized in-vacuum magnetic field measurement system has been developed and
deployed. This system enables precise mapping of the magnetic field profile over a range of exci-
tation currents. This paper details the system’s mechanical design, fabrication methodology, and
presents preliminary results from its implementation.
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The design of SIBIPIRUNA - a cryogenic soft X-ray
tomography beamline with BSL2, BSL3 and BSL4

compatibility for Sirius and Orion at CNPEM
Tuesday, September 16, 2025 2:20 PM (20 minutes)

Recent outbreaks of emerging infectious diseases have highlighted the need for enhanced biosafety
measures and research capabilities. Addressing this, the Brazilian Center for Research in Energy
and Materials (CNPEM) is spearheading the development of Orion, Latin America’s first facility to
host a Biosafety Level 4 (BSL4) laboratory. More ambitiously, Orion will pioneer a groundbreaking
global achievement: the integration between BSL4 areas and synchrotron beamlines. A connec-
tion between Orion and the 4th-generation storage ring Sirius/LNLS will enable unprecedented
X-ray bioimaging opportunities in soft, tender and hard X-rays, with a program covering cells,
tissues up to entire organisms. At the lower energy range, the SIBIPIRUNA beamline will allow
for 3D imaging of infected single cells using cryogenic soft X-ray tomography. With a resolution
target of 30˜nm, rapid full tomography time around 5 to 10 minutes, and whole unstained samples,
unmatching detailed studies of viral infection mechanisms will be unlocked. This work describes
the design of the beamline and its end-stations, highlighting their compatibility and compliance
with biocontainment and decontamination needs.
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Compact differential pumping system for
windowless in-air sample environments beamline

Friday, September 19, 2025 11:40 AM (20 minutes)

In this contribution we present a compact differential pumping chamber with apertures ≥ 500 μm.
It allows windowless operation for in-air sample environments as well as to connect low-quality
in-vacuum sample environments to the beamline UHV vacuum section. To simplify the design, it
was decided not to integrate a positioning system and to rely on machining tolerances. In the end,
the assembly consists of just 7 parts: 1 main aluminium body, 3 threaded cylinders with apertures
and 3 covers with link to pumping units to be assembled with viton seals. The overall footprint is
restricted to 368mm on the beam axis.
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Macromolecular crystallography at beamline P11
Tuesday, September 16, 2025 5:05 PM (1 hour)

DESY’s MX beamline P11 has been operating since 2012 at PETRA III and offers versatile focusing
options to match the beam size and desired dose with diverse samples and various kinds of experi-
ments∗. The important upgrade of P11 hardware is planned for the near future. We will exchange
the diffractometer and the sample changer for a well-proven solution from Arinax, which is pre-
sented at EMBL and ESRF. The Arinax MD3up solution, in combination with a magnetic sample
changer and a more spacious dewar that fits 37 unipacks, will allow us not only to decrease the
data collection time but also improve the reliability. Serial synchrotron crystallography at P11 is
enabled mainly with the CFEL tape-drive setup, also capable of time-resolved experiments by the
mix-and-diffuse method∗∗. Real-time autoprocessing of serial data with CrystFEL∗∗∗ has been de-
veloped within a long-term proposal. At PETRA IV, we are aiming to form a uniform bio-village at
the current location of DESY and EMBL beamlines (P11-P14). Together with EMBL and Hamburg
University of Applied Sciences (HAW Hamburg), DESY is currently building up a new logistics
chain for MX samples.

Footnotes
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Lessons learned during removal and installation
period of the Advanced Photon Source

Wednesday, September 17, 2025 3:40 PM (20 minutes)

The Advanced Photon Source, a fourth generation light source located at Argonne National Lab-
oratory, recently went through an upgrade where almost the entire storage ring and all the front
ends were removed and either replaced or refurbished. The shutdown began in April of 2023 where
all 200 girders and associated hardware were removed by the end of June. The first upgraded girder
was installed in July 2024, hardware installation was completed by February 2024, first beam taken
in April 2024 and first x-rays taken in June 2024. The $815M project has created a 200mA beam
with a world record emittance of 33 pm rad that is 500 times brighter than the old machine. The
lessons learned during the Removal and Installation of the storage ring and front ends will be
presented.
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Hybrid semitransparent beamstops for small-angle
X-ray scattering instruments

Tuesday, September 16, 2025 5:05 PM (1 hour)

We report a novel concept of hybrid semitransparent beamstops for small-angle X-ray scattering
(SAXS) instruments, removing the need for a separate photodiode to monitor the transmitted X-
ray intensity. A beamstop is used to block the unscattered primary X-ray beam after it passes
through the sample, protecting the detector while enabling measurement of the scattered signal.
The design combines a semitransparent aluminum core with a highly absorbing steel cover to sup-
press parasitic scattering from the beamstop itself. The aluminum thickness is tailored to match
the desired X-ray energy range, allowing sufficient transmission for beam monitoring while main-
taining beam attenuation. Thanks to its modular architecture, the beamstop can be easily adapted
to different beamline configurations, X-ray energies, and flux conditions.
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The millisecond x-ray fast shutter for BL31 at ALBA
Tuesday, September 16, 2025 5:05 PM (1 hour)

A new high-speed beam shutter has been developed for the fast x-ray tomography & radioscopy
(FAXTOR-BL31) beamline at the ALBA synchrotron, which aims at preventing high dose rate at the
sample and provides a synchronization to the acquisition protocol. The non-periodic fast shutter
is based on the combination of two tungsten blades each one driven by linear voice coil actuators.
The blades synchronization achieves opening and closing times of 10 ms for a monochromatic
beam size of H 40 mm x V 12 mm aperture. The design provides flexibility to adjust the aperture
dimensions and speed to be able to control the radiation dosage upon the sample, triggered by
the image acquisition rate of the detector or timing device. The essential aspects of the design
are presented, along with an analysis of the commissioning tests that demonstrate the required
performance.
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Upgrade tuning system 3rd harmonic cavity SLS 2.0
Wednesday, September 17, 2025 5:00 PM (1 hour)

As part of the SLS2.0 upgrade, it was foreseen to upgrade the tuning system of the 3rd harmonic
cavity of the storage ring. The complete tuning system is installed in an isolation vacuum and
has direct contact to a 4 Kelvin source, which means all components have to perform in cryogenic
conditions. The existing system comprised of a standard stepper motor and a coated spindle with
two hard-stops at both ends. The new installed tuning system offers now better adapted stepper
motor including temperature sensor and position encoder. The spindle was also changed to a
roller-bearing system. To design the mechanical setup we analyzed the required forces which are
required to deform the superconducting Niobium-coated copper cavities. The torque of the motor
is multiplied by a lever-arm system and the pitch of the roller-bearing. Based on this analysis,
we designed and purchased the complete mechanism which was then successfully installed and
integrated into the SLS2.0 environment. On the poster I will lay out the analysis, findings and
solutions to share it with the community with similar systems.
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Nano-tomo-ptychography 3D-imaging on Swing
Beamline

Tuesday, September 16, 2025 5:05 PM (1 hour)

In 2018, a new Nanoprobe system was installed and validated on the SWING beamline (Syn-
chrotron SOLEIL) for 2D-nano-ptychography with an expected imaging resolution of 40 nm. The
setup had been designed to be portable and capable of handling multiscale sample-sizes (from mi-
crometer to hundreds of a micrometer). This system was then successively upgraded to allow for
2D-imaging resolutions of 20 nm, and 3D-nano-tomo-ptychography imaging with spatial resolu-
tions of 50 nm. The end-station is composed of: a sample stage (5DOF), an optical stage comprised
of a central stop and a Fresnel zone plate optical (3DOF), an order sorting aperture stage (3DOF).
All positioning stages comprise piezo-driven actuators, of which synchronized control (with kine-
matic modelling) is done using the SOLEIL Delta Tau platform. In addition, fibber interferometry
feedback was used for image reconstruction purposes. After the last improvements in 2023, imag-
ing results show that the system can resolve 3D-images with a spatial resolution of 31 nm using
a teeth sample (18h of acquisition). This contribution will present an overview of the mechanical
design concepts and solutions adopted for the Nanoprobe project.
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Succesfull repair of a S-Band Cavity
Wednesday, September 17, 2025 5:00 PM (1 hour)

For this poster presentation, I will present you the entire process for reconstructing and repairing
of a defective S-band cavity. The repaired cavity will be used in an Experiment inside the Free
Electron Laser (SwissFEL). In the final check we found an error after brazing and we decided to try
to fix the cavity before we order new one to save time and costs. The cavity was cleanly separated
in two parts and machined. The defective cup segments were replaced by new cups and the S-band
Cavity was re-brazed. The repair was a complete success and the cavity can be used in operation.
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As-built front ends for the Advanced Photon Source
MBA upgrade

Wednesday, September 17, 2025 5:00 PM (1 hour)

The Advanced Photon Source (APS) upgrade from double-bend achromats (DBA) to multi-bend
achro-mats (MBA) lattice is completed. All storage ring components and front ends were installed
between April 2023 to April 2024 and fully commissioned. Some major changes have been made
on front ends since our last front end design paper published in MEDSI2018 proceedings. The
changes are: 1) Removed clearing magnet from all front ends, 2) Incorporated a Burn-Through-
Mask (BTM) as the first fixed mask for all Insertion Device (ID) front ends, 3) Added a new-design
diamond window to replace beryllium window for windowed High Heat Load Front End (HHLFE).
The upgraded APS front ends will only have three types: a) HHLFE for single beam, b) Canted Front
End (CFE) for canted beam, c) Bending Magnet Front End (BMFE) for bending magnet beam. This
paper presents the as-built version of all three types of front ends.
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Engineering design of the CDI beamline endstation
at NSLS-II

Tuesday, September 16, 2025 5:05 PM (1 hour)

The Coherent Diffractive Imaging (CDI) beamline is one of the three advanced beamlines devel-
oped through the NSLS-II Experimental Tools (NEXT II) project at Brookhaven National Labora-
tory. This advanced hard X-ray beamline supports a photon energy range from 5 keV to 15 keV,
enabling high-resolution imaging and characterization techniques. The CDI endstation integrated
a custom-built beam conditioning system with an in-house-developed microscope, a six-degree-of-
freedom sample positioning system, and a Two-Detector Motion System (TDMS). Key engineering
challenges included achieving high stability, enabling nanometer-scale sample positioning, and de-
veloping a large-scale TDMS. The TDMS exceeds 9 tons in mass, occupies over 100 square meters,
and is capable of independently and synchronously supporting two state-of-art X-ray detectors.
The detectors can be positioned around the sample with up to 9 m of variable drift, and horizontal
angular range of 125 degrees, and a vertical range of motion of about 1.65 m the scale, complex-
ity, and novel architecture of the TDMS impose significant demands on interface engineering,
presenting challenges that are arguably without precedent.
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Determination of a reliable metrology method to
characterize a sphere of confusion in the hundred of

nanometer range
Thursday, September 18, 2025 4:20 PM (1 hour)

We designed a new diffractometer with the willing to establish new standards for the exactitude
and speed. This goal drove us to implement, as main rotation stage, an air bearing rotating up
to 1000°/s with a sphere of confusion of the hundred of nanometer range. Achieving such per-
formance requires not only cutting-edge technical development and manufacturing of the device
itself, but also the proper metrology set-up to control the performance of the rotational stage. The
exactitude to reach made us questioning the metrology procedure used for rotation stages. As a
result, our work has aimed to establish robust procedure applicable when high precision rotation
stage is involved such as in diffractometer for X-ray or neutron diffraction (powder or crystal) or
the the trending nano-tomography or nano X-ray imaging. We will present our results for three
different methods. We established one method using the embedded high resolution viewing device
(on-axis camera) in visible light (possible daily use) that we compared with two others, one using
capacitive sensors and one relying on interferometry to get the most accurate metrology.
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Active grating cooling system design for soft X-ray
monochromator

Tuesday, September 16, 2025 3:40 PM (20 minutes)

We present an active cooling system for the grating mirrors of ID32 soft X-ray beamline at the
European Synchrotron Radiation Facility (ESRF). The design combines flexible copper braids to
minimize mechanical stress in the grating mirrors with active temperature control to accelerate
thermal response. Development followed a model-based approach, integrating dynamic Simulink
thermal simulations with static finite element analysis. Under variable beam heat loads, the sys-
tem maintains mirror temperature stability within ±2 mK and reduces thermal settling time from
several hours to under 10 minutes. Interferometric measurements confirm improved optical sur-
face flatness, with the cooling system contributing less than 50 nrad RMS to slope error. This
enhancement translates to improved beamline energy resolution from 25.6 meV to 22 meV.
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Progression of the development of a four-crystal
monochromator for PETRA IV

Wednesday, September 17, 2025 5:00 PM (1 hour)

The development of a four-crystal monochromator (4CM) represents a crucial step in advanc-
ing beamline instrumentation for PETRA IV, DESY’s upcoming ultralow-emittance synchrotron
source. Conceived to fulfil the stringent requirements of fourth generation light sources, the 4CM
as a device without high heat load should provide exceptional energy resolution, achieving a small
energy bandwidth and stability while preserving beam quality. The poster presents the ongoing de-
velopment of 4CM designed specifically for PETRA IV. Two different beamlines will be discussed
and compared. Our approach focuses on optimizing the crystal arrangement, vibration control
and precise alignment to achieve excellent energy resolution, band width selection and intensity.
Utilizing silicon crystals in a channel-cut configuration, the monochromator ensures high mechan-
ical stiffness and robust control, enabling stable operation over a wide energy range. In addition,
the engineering challenges and solutions encountered during the design phase, including thermal
management and mechanical stability, are outlined.
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An overview of the time-resolved capabilities and
sample setup modularity at CoSAXS

Tuesday, September 16, 2025 5:05 PM (1 hour)

CoSAXS is a multipurpose SAXS instrument located at the 3 GeV ring of MAX IV Laboratory in
Sweden. This instrument provides a versatile platform for conducting Small-Angle X-ray scatter-
ing (SAXS) experiments on a wide range of research fields. With an extensive pool of sample
environments, CoSAXS enables the application of multiple techniques and complex experiments
on solid and solution samples. To accomodate the high demand and facilitate the rapid exchange of
sample setups, a standardized mounting system has been implemented and additive manufacturing
techniques are utilized for fast and efficient prototyping and production of customized sample hold-
ers. Furthermore, CoSAXS is equipped with advanced sample environments, such as the setup for
milliseconds Time-Resolved SAXS-WAXS experiments in solution (TR-XSS). Among other studies
it has been used in non-reversible protein reactions after laser activation of caged compounds.
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A laser tracking system for sample positioning
Thursday, September 18, 2025 3:00 PM (20 minutes)

In the frame of the LEAPS-Innov pilot project, the ESRF together with ALBA, Soleil, PTB and
HZB have developed a position measuring system based on fibered laser interferometers and beam
steering mirrors that track the position of the object to be measured thanks to a closed loop control
system. The global objective is to measure the position of objects moving in a plane along 3 degrees
of freedom (2 translations and one rotation), with a typical range of a few millimeters and a few
tens of degrees and with a repeatability of 10 nanometers. This system could typically be used for
measuring sample position in experimental stations. The project was divided in 2 parts, the first
one being dedicated to the characterization of periodic non linearities of commercially available
fibered interferometers by all project partners and continued with the design and construction of a
3 axes prototype system at ESRF. I will present the results of the interferometers characterization,
the design of the mechanical, optical and control systems used to implement this prototype and
the experimental results obtained.
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Technical developments of the microfocus
endstation at Beamline P03/ PETRAIII

Tuesday, September 16, 2025 5:05 PM (1 hour)

P03 is the MiNaXS Beamline at PETRA III covering a variety of technics, e.g. Gi/T-S/W-AXS, XRF
and XRR∗. An adaptive flight-tube enables changes of the SAXS detector distance (from 1.5 - 9.7
m). Another key feature of P03 is the operation of a customized L-shaped LAMBDA 9M detector
system (X-Spectrum). Different sample environments can be implemented at the P03 beamline, e.g.
a RF sputter equipment (HASE)∗∗, printing setup∗∗∗, a flow cell and a myoSAXS (muscle research)
setup. In addition, we have recently employed an X-ray reflector setup for GIUSAXS/GTUSAXS at
air/liquid interfaces. At the microfocus endstation EH1, a flexible heavy-load 5-axes goniometer
is operated, which can be optionally equipped with a linear translation stage and/or a hexapod
for precise alignment. We implemented a frontend-compatible system with a fast pneumatically-
actuated beam shutter and an Ionisation chamber. In the near future, P03 is planning to develop a
low energy ion beam irradiation chamber. Recently, we commissioned an additional CRL in close
vicinity to the sample position. Furthermore, we plan to parallelize the beam after monochromator
by a new transfocator.

Footnotes

∗ A. Buffet et al., J. Synchr. Rad. 19, 647 (2012)
∗∗ Döhrmann et al., Rev. Sci. Instrum. 84, 043901 (2013)
∗ ∗ ∗ Reus et al., Rev. Sci. Instrum. 95, 043907 (2024)
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Removal and installation plans for the SOLEIL II
upgrade

Wednesday, September 17, 2025 5:15 PM (1 hour)

The SOLEIL synchrotron, which has been open to the scientific community since 2008, will ben-
efit from an upgrade aimed at improving the brilliance, coherence, and flux of the X-ray beam
delivered. This will make it possible to follow biological processes or the functioning of devices
operating at sub-millisecond timescales at nanometric resolution, while sharply reducing the de-
tection limit for trace elements. The accelerators (booster and storage ring) will be completely
renewed, while the existing tunnels. In addition, six beamlines will be relocated to other places in
the experiment hall. A 24-month “dark period” is planned to bring the SOLEIL II program to a suc-
cessful conclusion. This article presents the strategic plans being developed for dismantling the
current accelerators, installing the upgraded components of the new accelerators (girders, mag-
nets, vacuum chambers, electrical and fluid servitudes), and move the six beamlines (radiation
protection hutchs and equipments). Prioritizing a cost-effective and time-efficient approach, we
began planning by focusing on optimizing spaces and equipment movements necessary for the
upgrade process.
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Upgrade of crystal positioners for the ESRF Double
Crystal Monochromator

Tuesday, September 16, 2025 5:05 PM (1 hour)

The ESRF Double Crystal Monochromator (ESRF-DCM) was designed and developed in-house to
enable spectroscopy beamlines to fully exploit the ESRF-EBS upgrade. While such key components
always demand high beam positioning accuracy and stability, the EBS source requires even more
stringent performance, such as a fast and continuous energy scanning crucial for modern spec-
troscopy. Meeting the challenging ESRF-DCM specifications involved high-precision mechanical
design coupled with a mechatronic system for active correction of the crystal parallelism based on
an online metrology. As part of ongoing optimization efforts, we recently focused on upgrading
the actuators for crystal positioning to further enhance performance. These new actuators were
integrated onto an ESRF-DCM during Spring 2025. This presentation will provide a brief overview
of the DCM design principles, then focus on the design, integration, and commissioning results of
these upgraded actuators. Finally, key performance characterizations of the DCM using X-rays,
demonstrating the impact of the upgrade, will be presented.
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Comparison of FEA simulations and experimental
data for a new germanium detector for X-ray

spectroscopy at synchrotron facilities
Thursday, September 18, 2025 4:20 PM (1 hour)

As part of the European LEAPS-INNOV project, a new generation of high-purity germanium de-
tectors has been developed for synchrotron applications requiring spectroscopic capabilities. This
novel design focuses on the development of monolithic multi-element Germanium detectors for X-
ray Absorption Fine Structure (XAFS) and X-ray Fluorescence Spectroscopy (XRF) applications.
This article presents the thermo-mechanical simulation results of the final detector prototype,
based on Finite Element Analysis (FEA). These results are compared with the first experimental
data obtained in the laboratory. Numerical calculations were carried out using ANSYS software,
simulating combined thermal and mechanical effects under cryogenic and vacuum conditions. The
numerical studies presented here represent an extension and update of previous work conducted
during the development of this project∗,∗∗.

Footnotes

∗M. Quispe et al., “Thermal Mechanical Simulations of a New Germanium Detector Developed in
the European Project LEAPS-INNOV for X-Ray Spectroscopy Applications at Synchrotron Facili-
ties”, in Proc. IPAC’23, Venezia, Italy, May. 2023, pp. 4389-4392. doi:10.18429/JACoW-IPAC2023-
THPA181.
∗∗M. Quispe, et al., “Thermal and vibrational studies of a new germanium detector for X-ray spec-
troscopy applications at synchrotron facilities”, JACoW IPAC2024(2024) TUPR75. doi:10.18429/JACoW-
IPAC2024-TUPR75
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Latest progress on two new ALS-U beamlines for
diffraction-limited performance

Tuesday, September 16, 2025 5:05 PM (1 hour)

The Advanced Light Source Upgrade (ALS-U) will increase soft X-ray coherent flux by 100×. We de-
veloped two new beamlines, engineered to minimize loss of brightness and utilize the advanced co-
herence of the light source. Each beamline uses a minimalist optical layout: a cryogenically-cooled
silicon M1 mirror, a monochromator with variable-line-spacing gratings, and a final focusing M3
mirror. Optics are designed for Strehl ratio > 0.8 and sub-100 nrad vibration. A piezo-bimorph
M3 mirror paired with a wavefront sensor allows for wavefront optimization. Fabrication is un-
derway. New test data include at-wavelength efficiency measurements for blazed gratings, and
motion performance of piezo-actuated pitch/roll flexure systems at cryogenic temperatures, gran-
ite air-bearing positioners, and monochromators.
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Advanced figure control scheme for piezoelectric
deformable mirror

Thursday, September 18, 2025 4:20 PM (1 hour)

Mirrors in beamlines exhibit various imperfections such as polishing defects, gravity-induced sag,
clamping strain, misalignment, vacuum force distortions and heat-load-induced thermal deforma-
tions. These imperfections introduce aberrations including beam broadening, diffraction, defocus-
ing and wavefront distortions, thus challenging the beamline’s performance. To address these
issues, considerable efforts have focused on active and adaptive optics. Piezoelectric deformable
mirrors offer an effective approach for surface shape control, wavefront aberration correction,
and focus adjustment. To fully exploit their potential, finite element simulation of thermal–piezo-
electric–mechanical behavior and precise shape control algorithms under voltage constraints are
essential. This study presents an advanced figure control scheme to enable direct simulation and
resolve the inverse problem of shape control. The corrected surfaces achieve sub-nanometer RMS
errors and fulfill diffraction-limited requirements with strong adaptability. The method could ap-
ply to various active and adaptive optics, with potential for generalization in free-electron laser
and synchrotron radiation beamlines.
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Mechanical system of the double-period undulator
prototype for SHINE

Wednesday, September 17, 2025 5:00 PM (1 hour)

The Shanghai High repetition rate XFEL and Extreme light facility (SHINE) is under construction
and aims at generating X-rays between 0.4 and 25 keV with three FEL beamlines at repetition rates
of up to 1 MHz [1-3]. The three FEL beamlines of the SHINE are referred to as the FEL-I, FEL-II,
and FEL-III. Shanghai Advanced Research Institute(SARI) will manufacture 14 double-period un-
dulators for the FEL-II. The double-period undulator is equipped with two rows of magnetic array
of different period lengths on the same girder, and magnetic force compensation is achieved by
translating the upper and lower magnetic array with a certain longitudinal offset. A double-period
undulator prototype has been developed by SARI. This paper describes the design, simulation, and
measurement results of mechanical system.
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From 80 nrad to 35 nrad: active damping control
achieves sub-50-nrad stability in SHINE’s beamline

mirror system
Thursday, September 18, 2025 4:20 PM (1 hour)

The Shanghai High Repetition Rate XFEL and Extreme Light Facility (SHINE) extends over 3.1
kilometers in length. Its surrounding environment –including rivers, metro lines, and elevated
roadways –results in significantly stronger ground vibrations compared to similar facilities world-
wide. To investigate the correlation between ground vibrations and angular vibrations induced on
optical components, as well as evaluate system performance under site-specific vibration condi-
tions, a prototype mirror chamber system was constructed and the methods for angular vibration
measurement were developed. Through theoretical calculations and experimental verification, the
transfer function from ground vibrations to mirror vibrations was determined. Measurements re-
vealed angular vibrations of approximately 45 nrad in the experimental hall and 80 nrad in the
beamline transportation tunnel during daytime operations. To enhance mirror stability, an active
damping control system was implemented. This intervention successfully reduced angular vibra-
tions in the beamline tunnel from 80 nrad to 35 nrad under daytime conditions, demonstrating
significant improvement in vibration suppression.
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Structural design of the injection and extraction
electrostatic septum of PREF

Wednesday, September 17, 2025 5:00 PM (1 hour)

Proton Radiation Effects Facility (PREF) is a dedicated accelerator generating 10-60 MeV proton
beams for studying space radiation impacts on satellites and optoelectronics. To achieve a com-
pact and cost-effective synchrotron (circumference of 18 m), an electrostatic septum system was
developed, delivering uniform fields of 72 kV/cm (injection) and 135 kV/cm (extraction) at 350 mm
and 730 mm installation spacing, respectively, in a 1×10⁻⁸ Pa·m³/s vacuum .The system enables
±15 mm adjustment range for both the anode and high-voltage cathode with accuracy within 0.1
mm, while the use of adaptive high-voltage feed-in method ensures stable electrical contact and
eliminates mechanical stress during conditioning. Considering the mechanical properties and the
bending constraints of the cutting plate, an array of 0.1mm arched tungsten wire ribbons arranged
with small spacing were adapted for the structural design. Lab tests confirm the design’s superior
compliance with physical requirements, and two years of operation demonstrate the devices’ high
stability and long-term reliability.
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Beam-induced heating on the sector gate valve in
the SPring-8-II storage ring

Thursday, September 18, 2025 4:20 PM (1 hour)

SPring-8-II is an upgrade project toward the 4th generation synchrotron light source to provide
hard X-ray with nearly two-orders of magnitude higher brilliance than the current SPring-8. Low
electron beam emittance less than 100 pm･rad for the high brilliance requires high gradient multi-
pole magnets with a small bore radius and vacuum chambers with a narrow aperture. The SPring-
8-II vacuum ducts passing through electron beam have a rhombic cross-section with a small di-
mension of 26.16 mm between opposing inner surfaces. Strong beam wake field due to the narrow
aperture increases vacuum chamber heating, so its evaluation and countermeasures are an impor-
tant issue. In particular, the heating of the sector gate valve (SGV) with RF shield structure inside,
which requires high reliability, should be evaluated, and measures such as water cooling should
be taken if necessary. In this presentation, we report the results of simulations using the Finite
Element Analysis (FEA) code ANSYS to evaluate temperature rising at the SGV for SPring-8-II due
to beam-induced heating and to determine whether forced cooling is necessary.
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Mechanical design of high heat load front-end for
IVU beamline at Korea-4GSR

Wednesday, September 17, 2025 5:00 PM (1 hour)

The Korea-4GSR, to be built in Ochang, South Korea by 2030, is a new 4th generation synchrotron
radiation facility. It is designed with an electron beam energy of 4 GeV, a stored electron beam
current of 400 mA, and an emittance of 62 pm.rad. In Phase I, 10 beamlines will be constructed, five
of which will use the IVU24 undulator. When the undulator gap is set to 5 mm, the X-ray source
has a total power of 17.95 kW and peak power density of 165 kW/mrad². The High Heat Load Front-
End(HHLFE) system is designed to absorb up to 17kW of heat using a fixed mask and a movable
mask, ensuring that only the central cone is transmitted to the beamline optical devices. The main
materials are GlidCop or CuCrZr, selected for their high thermal conductivity, and the cooling
channels are designed with a rectangular cross-section to maximize the heat exchange area for
efficient thermal management. In addition, tungsten is applied to precisely shape and effectively
absorb the X-ray beam. The structural design of the heat-absorbing devices was determined based
on thermal analysis results∗. This presentation introduces the structural and mechanical design
details of the HHLFE.

Footnotes

∗ Seung Nam Kim, Young Duck Yoon, Jong Ha Park, Hyung Seok Choi, Jehan Kim, “Thermal
analysis of frontend vacuum components & mirror for IVU24 beamline at the Korea-4GSR”, MEDSI
2025
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Vibration-based condition monitoring of a lead
screw in the mirror positioning unit on the CIRI

beamline
Wednesday, September 17, 2025 5:00 PM (1 hour)

A newly constructed infrared (CIRI) beamline at the SOLARIS National Synchrotron Radiation
Centre features a front-end mirror positioning system capable of inserting the mirror directly into
the storage ring vacuum chamber. The positioning mechanism utilizes a lead screw drive, which
recently experienced a mechanical failure during operation. To enhance reliability and enable
early fault detection, a vibration-based condition monitoring strategy is being implemented. The
approach employs an industrial accelerometer mounted on the mirror assembly to measure vi-
bration signals during insertion and extraction cycles. These signals are analysed to assess the
operational condition of the lead screw and to identify early indicators of mechanical degradation,
supporting predictive maintenance and reducing the risk of unexpected failures. The presentation
will cover the concept, implementation, and results obtained from vibration-based monitoring,
with particular emphasis on improving system reliability.

Footnotes
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Final design stage completed: SX-700 successor
ready for production

Thursday, September 18, 2025 4:20 PM (1 hour)

The 40-year-old SX700 monochromators are being replaced due to missing spare parts. The new
monochromator reuses the existing synchrotron optics, reducing both integration effort and sys-
tem costs. A key challenge was the eccentric motion of the 650 mm, 7 kg pre-mirror. A novel UHV-
precision drive combining a planetary roller screw and torque motor was developed to provide
high thrust and precision up to 1 degree/s over a 27 degree range∗. This doubles the angular range
of the original SX700 and enabling fast XUV energy scans. A new stepper-driven grating revolver
alternates between two gratings. Absolute angle encoders, developed as RON905 replacements,
provide 0.02 arcsec precision for both mirror and grating axes∗∗. A specially designed tilted UHV
chamber fits the space constraints while maintaining a compact overall structure∗ ∗ ∗. Infrared
monochromatizating and optical alignment via visible light diffraction with geodetic instruments
are possible. After successful drive tests, the full design is finalized, and the first Prototype is
ready for production. This poster presents the final design and compares its performance to mod-
ern monochromators.

Footnotes

∗ Patent: DE102022130836B3
∗∗ https://doi.org/10.1016/j.nima.2021.165645
∗ ∗ ∗ Patent: DE102023101151A1
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Optical metrology of SOLEIL II prototype long focal
bendable mirror

Wednesday, September 17, 2025 5:00 PM (1 hour)

In preparation for the SOLEIL storage ring upgrade, the SWING beamline has replaced its bendable
vertically focusing optic with a state of the art mirror. Acceptance tests were conducted at SOLEIL’
s Optical Metrology Laboratory. Driven by two stepper motors with absolute encoders, the mirror
enables precise torque control and a wide range of elliptical shapes. This presentation will cover
interferometric measurements, motor motion characterization, surface quality assessments, mirror
shaping strategies, and calibration for beamline integration. We will detail the use of tiling and
stitching methods on a Fizeau interferometer to characterize surfaces with slope errors below 0.1
µrad, crucial for next-generation synchrotron sources. The impact of vibrations and temperature
variations on measurements will be discussed, along with mitigation techniques. We will also
present topography results, statistical analyses, and the installation process, concluding with initial
beamline performance results.

Footnotes
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Development of a white X-ray beam monitor for the
undulator beamline at Korea-4GSR

Tuesday, September 16, 2025 5:05 PM (1 hour)

Korea-4GSR, a 4th generation synchrotron radiation facility under construction in Ochang, South
Korea, will install ten beamlines in Phase-1, nine of which will use undulators as light sources.
The central cone entering each beamline’s optics has a beam size about 1/10 that of the full white
beam, requiring precise shaping and diagnostics at the front-end. The white beam from IVU24(In-
Vacuum Undulator) reaches up to 18 kW power with a peak power density of 165 kW/mrad². Such
high thermal loads can cause damage or vacuum failure with slight misalignments. Therefore,
diagnostics must endure this load and provide accurate measurements. The diagnostic system must
offer sub-100 µm resolution to detect beam size and position, while also managing heat. For this,
scCVD(single crystalline Chemical Vapor Deposition) diamond is used to detect current signals
and X-ray fluorescence, supported by a low-conductive water cooling channel. This presentation
introduces the white beam monitoring system for Korea-4GSR undulator beamlines, including
mechanical design, cooling system, and thermal analysis.
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Versatile x-ray reflector extension setup for
grazing-incidence experiments at SAXS Facilities for

liquid surface study at Beamline P03/PETRA III
Tuesday, September 16, 2025 5:05 PM (1 hour)

Existing beamlines for in situ GISAXS on liquids are either limited in angular range or incompati-
ble with the large sample-detector distance required for submicron resolution. We present a low-
cost, easily assembled beam-tilting extension for synchrotron-based ultra-small-angle X-ray scat-
tering (USAXS) facilities, enabling grazing-incidence (GI-) and transmitted scattering (GIUSAXS,
GTUSAXS) studies on liquid surfaces. The setup is compatible with standard USAXS beamlines
and requires only ˜0.5 m of space at the sample stage. It allows X-ray beam incidence angles of up
to ˜0.6° at the liquid surface, equal to twice the angle of incidence on a reflector and below its criti-
cal angle of reflector materials, and provides access to a q-range of approximately 0.003–0.5 nm⁻¹.
The system was tested at P03 beamline (DESY) using polystyrene nanoparticles, self-assembled at
the air/water interface. The proposed scheme enables selective depth profiling and expands the
research capabilities of existing SAXS synchrotron facilities for in situ studying submicron nanos-
tructured objects at liquid surfaces under GI-geometry, combined also with GIWAXS and TXRF
techniques.
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A compact, high throughput SVLS spectrometer for
LCLS-II

Wednesday, September 17, 2025 11:40 AM (20 minutes)

A spherical variable line spacing (SVLS) grating spectrometer has been designed and commissioned
for use at the ChemRIXS endstation at the Linac Coherent Light Source (LCLS), SLAC National Ac-
celerator Laboratory. We present the design evolution, capabilities, and performance of the SVLS,
which was developed to facilitate resonant inelastic X-ray scattering (RIXS) experiments across
a broad range of photon energies (250–1200 eV) on the LCLS-II beam. The SVLS spectrometer
leverages a spherical grating to achieve simultaneous imaging and spectral dispersion with high
energy resolution, while maintaining a compact form factor. A key design feature is its modular
architecture, consisting of three components: a grating chamber containing the optic and its con-
ditioning units, slits, and a foil; a rotation arm housing the detector; and a vertical stage that drives
the detector to its intended diffraction angles. The 36-megapixel sCMOS camera is inclined at a
20° grazing angle to maximize spatial resolution, resulting in a resolving power exceeding 2000
across the relevant photon energy range and offering more than 30× higher throughput compared
to existing spectrometers at SLAC.
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Development of a Coherent Diffractive Imaging
Endstation at the SPring-8-II 12XU

Tuesday, September 16, 2025 4:40 PM (20 minutes)

The National Synchrotron Radiation Research Center operates two beamlines, 12B2 and 12XU, at
the Super Photon ring-8 GeV. The SPring-8 II significant improvements in beam properties such as
coherence, stability, and intensity are expected. NSRRC has initiated the construction of a Coher-
ent Diffractive Imaging endstation on beamline 12XU. This endstation consists of two main subsys-
tems: zone plate-based X-ray microscope and detector assembly. The microscope is mounted on a
granite base to ensure mechanical stability and to minimize vibrational and thermal disturbances.
The zone plate-based microscope comprises beam stopper, zone plate optic, optical stop aperture,
and sample positioning stage. Each module is equipped with an independent XYZ piezo-driven
translation stage. To further mitigate thermal drift and ensure dimensional stability, the stage
bases are constructed from Invar alloy, which offers low thermal expansion characteristics critical
to maintaining optical alignment over extended experimental durations. The detector system is
mounted on a precision linear guideway allowing for fine adjustments of the distance to optimize
image resolution and experimental flexibility.
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Mechanical design of a flexible bunch compressor
for SHINE linac

Thursday, September 18, 2025 4:20 PM (1 hour)

The SHINE linear accelerator is designed to enhance the electron beam peak current to 1.5 kA at
100 pC through a two-stage bunch length compression process. The magnetic compression sup-
port platform (movable chicane) functions as a specialized electromechanically-controlled struc-
ture in the linear accelerator tunnel, serving to house critical components including fixed magnetic
compression section magnets, vacuum systems, and beam diagnostics. The magnetic bunch com-
pressor (BC) vacuum chamber consists of two side arms and a central section connected by flexible
vacuum bellows. The central section, equipped with two middle dipoles on a movable frame, can
shift vertically using servomotors (micrometer-scale control). This design allows adjusting the
beam path from 0 mm to 328 mm displacement, equivalent to bending angles of 0° to 5°. These
platforms are strategically implemented at both BC1 and BC2 positions within the linear acceler-
ator lattice.
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Design of the high energy microscopy beamline at
Korea-4GSR

Tuesday, September 16, 2025 5:05 PM (1 hour)

The High Energy Microscopy (HEM) beamline is being developed for X-ray projection imaging and
computed tomography at the Korea 4th Generation Storage Ring (Korea-4GSR) currently under
construction in Ochang, South Korea. The HEM beamline will deliver a fan beam with a horizontal
size of 200 mm and a vertical size of 28 mm at the sample position located 100 meters from the 2-
Tesla bending magnet source, with a critical energy of 21 keV. Projection imaging will be performed
in two modes: a monochromatic mode using a double-multilayer monochromator and a filter array,
covering the energy range of 5–40 keV, and a white beam mode with energies up to 100 keV. The
end-station is positioned at 95 meters and will be equipped with a high-load air-bearing rotation
stage to enable operando and in-situ experiments. For phase-contrast imaging, the sample-to-
detector distance can be extended up to 20 meters, benefiting from the extremely small source
divergence of approximately 0.1 μrad at the sample location. Large field-of-view images will be
captured using a high-aspect-ratio detector composed of a high-resolution camera array.

Footnotes
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Fabrication challenges and lessons learned in
prototyping SPS-II straight section vacuum chambers

Wednesday, September 17, 2025 5:00 PM (1 hour)

The development of a manufacturing plan for the alu-minum straight section vacuum chambers
of the Siam Photon Source-II (SPS-II) was undertaken through a multi-stage prototyping program.
This work began with the successful reduction of the internal surface roughness (Ra) of domesti-
cally produced aluminum extrusions from approximately 19.9 µm to below 0.42 µm by polishing
the extrusion die. A dedicated prototype was then used to validate fundamental Ultra-High Vac-
uum (UHV) processes, confirming the integrity of in-house Tungsten Inert Gas (TIG) welding
and establishing a baseline for the chemical cleaning procedure via Photon Stimulated Desorption
(PSD) measurements, which showed the cleaning provided an acceptable baseline but requires fur-
ther optimization. Subsequent full-scale fabrication trials revealed critical lessons. An initial build
without a fixture resulted in both significant deformations, confirming the need for mechanical
support, and contaminated welds, highlighting the importance of meticulous in-process cleaning.
A second trial with a first-generation fixture solved the deformation but caused weld penetration
due to obstructed tool access. This iterative development process successfully identified the key
challenges of fabrication and has resulted in a de-risked manufacturing methodology, based on an
optimized cleaning protocol and a purpose-built fixture, for the final production chambers.
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FL28: A new diagnostic beamline for ultra-short
XUV FEL pulses at FLASH 2

Tuesday, September 16, 2025 5:05 PM (1 hour)

The FLASH2020+ project∗, a major upgrade program for the high-repetition-rate XUV and soft
X-ray free-electron laser FLASH at DESY, aims at significantly improving the FEL photon-beam
properties for users. Besides external seeding at the full repetition rate of FLASH, a second focus
is put on extremely short photon pulses in the lower fs range. Here, we will present the new
diagnostic beamline concept for the FLASH2 branch to address the temporal characterization of
the FEL photon pulses. The new FL28 beamline will be set up as a dedicated online diagnostic
beamline. This is accomplished by an almost parasitic extraction of a small fraction of the FEL
beam, while the main part of the beam is steered almost unaffected to the user experiments. The
extraction and transport of the FEL radiation into the interaction chamber is realized by two Ni-
coated mirrors under 16°, which cover a wavelength range from 2 nm to 90 nm, followed by a
differential pumping stage and an ellipsoidal focusing mirror. Finally, the pulse length is derived
from electron time-of-flight spectroscopy on noble gases in combination with an external infrared
circularly-polarized streaking laser field∗∗.

Funding Agency
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∗∗ N. Hartmann, et al., Attosecond time–energy structure of X-ray free-electron laser pulses, Na-
ture Photonics 12, 215 (2018);
https://doi.org/10.1038/s41566-018-0107-6

Author: WALTHER, Michael (Deutsches Elektronen-Synchrotron DESY)

Co-authors: TIEDTKE, Kai (Deutsches Elektronen-Synchrotron DESY); WÜLFING, Lasse (TU Dort-
mund University); Prof. ILCHEN, Markus (Deutsches Elektronen-Synchrotron DESY; Center for Free--
Electron Laser Science; Universität Hamburg); DÜSTERER, Stefan (Deutsches Elektronen-Synchrotron
DESY); Prof. HELML, Wolfram (TU Dortmund University); BRAUNE, Markus (Deutsches Elektro-
nen-Synchrotron DESY)

Presenter: WALTHER, Michael (Deutsches Elektronen-Synchrotron DESY)

Session Classification: Poster Session 1

Track Classification: BEAMLINES: Beamlines and Instruments

March 14, 2026 Page 94



MEDSI2025 - 13 ⋯ / Report of Contributions Elettra 2.0 discrete storage ring p ⋯

Contribution ID: 109 Contribution code: WEP29 Type: Poster Presentation

Elettra 2.0 discrete storage ring photon absorbers
Wednesday, September 17, 2025 5:00 PM (1 hour)

The Elettra 2.0 project is upgrading the Elettra synchrotron radiation facility to 4th generation stan-
dards. This paper presents the overall photon absorption strategy adopted in the design, which
includes both distributed and localized absorption of emitted photons, focusing on discrete pho-
ton absorbers and their geometrical configurations within the storage ring. All discrete photon
absorbers will be manufactured entirely from Copper-Chromium-Zirconium alloy (CW106C or
CuCr1Zr). The components will be produced using wire electrical discharge machining (EDM) for
the main geometries, supplemented by conventional milling, with the integration of the flange
knife-edge into the absorber geometry without the need for brazing. Two main absorber families
are introduced: transversal photon absorbers, designed to protect vacuum chambers near bending
magnets and to serve as initial beam-shaping elements, and axial photon absorbers, which function
as transitions between different chamber geometries and protect sensitive components, such as RF
contact bellows. The paper also presents the current production status and includes photographs
of the first manufactured units.
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Flexible instrument setups: concept and experience
from the SCS Beamline at european XFEL

Tuesday, September 16, 2025 5:05 PM (1 hour)

The spectroscopy and coherent scattering instrument (SCS) at the European XFEL was designed
for a wide range of experimental techniques in the soft x-Ray regime. In order to conduct the ex-
periments, the instruments have to host different kind of (experimental) chambers and detectors
system(s). The changeover between the different configurations should be done as easy as possible
but also with a reliable workaround. The poster will present different approaches and concepts in
order to realize this. One the one hand the physical transport and installation will be shown. Ex-
amples are here the transport with air-pads and three fixation points for a suitable reproducibility
of the different chambers. Experience from the operation and the needed infrastructure will be de-
scribed as well. On the other hand, the electrical connections are important for control and taking
data. The poster will show here the local box solution as well as the usage of field bus terminals
and give also the outlook for a flexible programming of the PLC control.
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Flange aperture gap RF contact gasket for Elettra 2.0
storage ring

Wednesday, September 17, 2025 5:00 PM (1 hour)

The fourth-generation X-ray source Elettra 2.0, currently under development, aims to significantly
enhance the brilliance and coherence of the emitted light, with high currents and ultra-low emit-
tances as design goals. Fourth generation machines have tight constraints in terms of beam cou-
pling impedance, requiring that the flanged connections along the beam orbit contributes as less
as possible to the storage ring impedance budget, either by reducing the flange aperture gaps ide-
ally to zero (zero-gap flanges connections), or by properly shielding the cavities generated (RF
contact fingers). Space constraints of Elettra 2.0 limit the usage of conventional RF contact fin-
gers, and the storage ring includes components where zero-gap flanges connections cannot be
applied. This paper presents a compact RF contact gasket designed to work within the constraints
of Elettra 2.0 chambers, inside the cavity created by the coupling of two CF40 flanges. The geom-
etry is presented, along with its characterization with finite element modeling and RF Impedance
calculations. A presentation of prototypes is also included.

Footnotes

Funding Agency

Author: MRAK, Igor (Elettra-Sincrotrone Trieste S.C.p.A.)

Co-authors: SCRIMALI, Giulio (Elettra-Sincrotrone Trieste S.C.p.A.); CLEVA, Stefano (Elettra-Sin-
crotrone Trieste S.C.p.A.)

Presenter: MRAK, Igor (Elettra-Sincrotrone Trieste S.C.p.A.)

Session Classification: Poster Session 2

Track Classification: ACCELERATORS: Storage Rings

March 14, 2026 Page 97



MEDSI2025 - 13 ⋯ / Report of Contributions The first particle-free beam stop f ⋯

Contribution ID: 112 Contribution code: THP54 Type: Poster Presentation

The first particle-free beam stop for the ESS
superconducting linac

Thursday, September 18, 2025 4:20 PM (1 hour)

For the ESS superconducting linac, a compact beam stop for [21, 100] MeV protons was designed
instead of a bulky beam dump. Its mass is 60 kg, its length 1200 mm (perpendicular to the beam-
line), and the cylindrical beam-intercepting part fits into a CF160 flange. In the most demanding
beam mode (40 MeV, 50 µs, 1 Hz, 62.5 mA), thermomechanical calculations predict a peak temper-
ature of 685˚C in the graphite core that is enclosed in a shell of TZM (a Ti-Zr-Mo alloy). The beam
stop is water-cooled, equipped with thermocouples and moved by a pneumatic actuator. The beam
stop was manufactured by Proactive R&D in Spain and shipped under vacuum to ESS in Sweden.
The assembly, tests and metrology measurements were performed in an ISO 5 cleanroom. During
August 2024, the beam stop was installed with a dedicated cart in the ESS beamline, surrounded
by a portable cleanroom to maintain a particle-free environment next to superconducting cavities.
The results of the beam commissioning and the main challenges (e.g. ISO 5 requirements, uncon-
ventional brazing and demanding engineering tolerances) are summarized and useful to design
future particle-free devices intercepting high-power beams.
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Experimental evaluation of vibrational sensitivity in
the Veritas spectrometer arm

Thursday, September 18, 2025 4:20 PM (1 hour)

We present a vibration study of the ten-meter-long Rowland spectrometer arm at the VERITAS
beamline at MAX IV, aiming to assess how mechanical vibrations influence experimental quality.
Using the width of the spectral peak recorded by the DLD8080 detector from Surface Concept
as a quality metric, we introduced vibrations to the spectrometer structure and correlated the
resulting rotational amplitudes of the grating to the detector readout. This approach allowed us to
directly evaluate the influence of mechanical disturbances on energy resolution. By focusing on the
detector output rather than vibration levels alone, we gained insight into the relative significance
of vibrations compared to the cumulative effect of all other noise sources (detector electronics,
optical imperfections, etc.), providing practical guidance for beamline scientists to improve their
instrumentation.
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SPIDER –a Scanning Platform for Imaging and
Diffraction with Extreme Resolution

Wednesday, September 17, 2025 11:20 AM (20 minutes)

Experiments with Nano-meter resolution, as planned at PETRA IV, require highly stable exper-
imental conditions. Here, the relative position of sample and optics in the experiment and the
highest degree of positional stability are of crucial importance. However, this requires extensive
study of interactions between Nano-focusing optics, dynamic scanners, and precise position de-
tection. Aim of the SPIDER project is to develop a modular setup that meets the high stability
requirements of the experiments at PETRA IV and can be used either in the laboratory for perfor-
mance tests or in synchrotron experiments at PETRA. According to the project specifications, we
have designed the platform based on several main modules. These can be flexibly combined with
other modules in various configurations. The structure of these main modules was also largely
realized modular in order to be flexible and sustainable. This contribution, introduce the general
concept of SPIDER and describe the design of the SPIDER platform and the individual modules
in detail. We will also present some of the initial results from studies that have been carried out
recently.
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APS upgrade - beamline engineering overview
Tuesday, September 16, 2025 1:00 PM (20 minutes)

The Advanced Photon Source Upgrade (APSU) has transformed the APS into a 4th generation light
source. The new 6 GeV, 200 mA multi-bend achromat (MBA) storage ring, along with injector im-
provements and new front ends will provide an increased brightness and an orders-of-magnitude
improvement in coherent flux over the current facility. To take advantage of these new capabili-
ties, we have designed and constructed nine new “feature beamlines”and implemented numerous
additional beamline enhancements, all while ensuring the compatibility of existing programs. This
talk will present a comprehensive overview of the APSU beamline scope, focusing on successes,
challenges, and lessons learned.
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Characterization and damping control of mechanical
connections to improve performance of horn

stripline
Thursday, September 18, 2025 4:20 PM (1 hour)

Magnetic focusing horns are critical components for creating a stable beam of neutrinos for neu-
trino facilities, such as the Long Baseline Neutrino Facility (LBNF) at Fermilab. The pulsed mag-
netic horns are powered by high current electricity through long striplines, which must survive
in a harsh radiation environment for the operational life of the component. Each stripline assem-
bly consists of four layers of Al 6101-T6. As an electromechanical system, the stripline layers
are bolted together with ceramic isolators for electrical insulation and to facilitate passive cooling
and mechanical stability. The striplines experience vibrational force in addition to clamping force,
repetitive thermal and electro-magnetic loading. The holes of stripline plates for ceramic joints
represent one of the weak links for potential failure∗, ∗∗. By characterizing the behavior of these
joints and optimizing their damping properties through finite element analysis and experimental
modal analysis, stripline performance and longevity can be improved. This study not only helps
predict the behavior of the striplines but also improves their performance to meet the required
operational lifetime.

Footnotes
∗ Kris Anderson, NuMI/NOvA Horn 1 Stripline Vibration Measurements, NBI Workshop 2014

∗∗ Patric Hurh, NumI Horn Stripline Failure, Analysis, and Recovery, or the Case of the Cracked
Stripline, High Power Targetary Workshop 2016
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Challenges and optimization of Mu2e proton target
design with radiative cooling

Thursday, September 18, 2025 11:00 AM (20 minutes)

Mu2e, the Muon-to-Electron Conversion Experiment, aims to identify physics beyond the Stan-
dard Model, namely, the conversion of muons to electrons without the emission of neutrinos∗.
The muons are produced from pions generated in a production target when it is hit by an 8 GeV
proton beam from the Fermilab Booster. The target design is constrained by the one-year operat-
ing lifetime and radiative cooling in a vacuum environment. Uncertainties in the lifetime of the
existing baseline design –a monolithic, segmented tungsten target –are large, particularly due to
unknown impacts of radiation damage at the high proton fluences expected in experiment. A new
design utilizing Inconel 718 over the WL10 used in the existing target design has been evaluated.
The resultant structural design of the target has evolved significantly. The focus is on lowering the
target temperature, minimizing obstruction to muons, increasing structural stability, maximizing
fatigue lifetime, simplifying the fabrication process, and more. The thermal management, struc-
tural stability and fatigue lifetime are emphasized here. The optimizations have led to a promising
new target design for the Mu2e experiment.

Footnotes

∗ L. Bartoszek, et al. Mu2e Techincal Design Report, 2015, arXiv:1501.05241v2
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Scanning and transfer of cryogenic samples in the
BioNanoProbe-II instrument at the Advanced Photon

Source
Tuesday, September 16, 2025 5:05 PM (1 hour)

A new hard x-ray fluorescence (XRF) nanoprobe in-strument called Bionanoprobe-II (BNP-II) has
been designed and will be constructed at 2-ID-D of the up-graded Advanced Photon Source. BNP-
II will take ad-vantage of the orders-of-magnitude increase in bright-ness and coherent flux with
advanced sample scanning, metrology, cryogenics, and controls. These advancements will enable
high-throughput XRF imaging under cryogenic conditions with 10 nm spatial resolution, 2D sur-
vey of mm-sized samples, and fast tomography for 3D visualization. BNP-II also introduces a novel
robotic sample transfer system that interconnects a cryogenic plasma focused ion beam (cryo-PFIB)
milling station alongside the x-ray nanoprobe. The interconnected instruments enable an iterative
workflow between x-ray measurements and cryo-PFIB milling and maintains the integrity of vitri-
fied samples by remaining below 110 K even during transfer. Regions of interest can be identified
by fast large-area scans, after which the sample geometry can be optimized for nanoscale x-ray
imaging and tomography. This work details the engineering advancements required to examine
highly complex, multidimensional systems with BNP-II.

Footnotes
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Passively tuned cooling for high heat load, multiple
use, mirror figure optimization

Wednesday, September 17, 2025 5:00 PM (1 hour)

Wiggler sources thermally challenge mirrors particularly when multiple reflection angles are re-
quired for variable energy cutoff. A newly installed vertically deflecting collimating mirror at
SLAC-SSRL utilizes longitudinally variable conductivity between the cooling water and the mir-
ror, strategically remapping the Gaussian heat bump to produce a spherical thermal deformation
that can more effectively be eliminated by adjusting the end moments. By simultaneously optimiz-
ing the contributions of both static conductivity and adjustable bending, sub-microradian figure
error was achieved. The design utilized a bounded value least squares method incorporating the
effects of incremental conductivity changes to each segment of the cooling interface and end mo-
ments at each of three required thermal conditions while weighting the local error by the useful
reflected flux contribution. Used iteratively, this method converged on the optimal geometry of
the copper cooling blades conducting heat from the gallium indium filled troughs along either side
of the optically active mirror region to the cooling water tubes.
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Thermal analysis of front end vacuum components &
mirror for IVU24 beamline at the Korea-4GSR

Wednesday, September 17, 2025 5:00 PM (1 hour)

Currently under construction in Ochang, Chungcheongbuk-do, Korea-4GSR is a 4GeV, 4th Gener-
ation Synchrotron Light Source. The front end is being designed to pass the powerful synchrotron
radiation generated by the insertion device. High heat load components have hence been cus-
tomized to meet the requirements of beamline users and account for the thermomechanical limits
of materials. In the analysis of the 4GSR beamline device, the values of IVU24, which has the
largest beam intensity, were used, and the specifications for securing the safety of the front end
device were determined. In the case of devices that come into direct contact with the beam, the
flow rate and cooling passage structure were determined so that the convection coefficient could
be increased under conditions that did not cause significant vibration. And cooling system opti-
mization analysis was conducted to minimize the slope error of the mirror, and as a result, partial
cooling according to the footprint size resulted in the best slope error value. In this paper, we
describe the characteristics and analysis results of the front end and mirror.
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Design and analysis of photon absorbers for
Korea-4GSR

Wednesday, September 17, 2025 5:00 PM (1 hour)

Korea-4GSR, which is currently being developed in Korea, aims to provide high performance pho-
ton beams. In this work, I present the design and thermodynamic simulation of the photon ab-
sorption system to be installed in Korea-4GSR. In synchrotron accelerators, managing the intense
photon flux generated by bending magnets and insertion devices is very important for maintain-
ing the accelerator’s performance. The emitted synchrotron radiation, characterized by its high
intensity and broad spectrum, imposes significant thermal and structural demands on accelerator
components. Photon absorbers are essential to effectively block excess photons, ensuring stable
operation and extending the lifespan of the vacuum components. The storage ring of Korea-4GSR
consists of a total of 28 cells. Each cell is planned to be equipped with 5 photon absorbers and 3
photon masks. The synchrotron radiation power per cell is 15.68[kW], of which the photon ab-
sorbers and photon masks absorb 11.51[kW], while the vacuum chamber absorbs 3.11[kW]. In the
first phase, 9 ID beamlines and one bending magnet beamline are planned to be installed. The
crotch absorber has been designed based on the EPU98, which has the largest beam divergence an-
gle and intensity. Extensive research has been conducted to ensure accurate and efficient thermal
analysis. Thermal and structural simulations with ANSYS workbench in the worst-case scenario
are performed to validate the integrity of the absorber within the acceptable material stress limit.
Furthermore, vacuum compatibility is carefully integrated to support long-term operation within
the UHV environment.
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Thermal analysis and design optimization of a DCM
for Korea-4GSR based on PLS-II benchmarking

Thursday, September 18, 2025 4:20 PM (1 hour)

The Korea fourth-generation storage ring (Korea-4GSR) is scheduled for construction in Ochang,
Cheongju, Chungbuk by 2029. Designed with a significantly lower emittance of 60 pm·rad and
higher storage ring energy of 4 GeV compared to PLS-II, Korea-4GSR is expected to extend the
capabilities of beamline experiments by providing photon beams with enhanced brightness and
coherence. However, the thermal impact of such high-intensity beams on beamline optical com-
ponents must be carefully evaluated. In particular, we conducted a benchmark study at the PLS-II
beamline to analyze the heat load on the first crystal of the double-crystal monochromator (DCM)
in a hard X-ray beamline. Based on the benchmark results, this study presents a comprehensive
thermal analysis of the Korea-4GSR DCM, evaluates its impact on photon beam performance, and
proposes an improved design to mitigate thermal distortions.
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Mechanical analysis of quadrupole magnets for the 3
GeV storage ring of Siam Photon Source II

Wednesday, September 17, 2025 5:00 PM (1 hour)

Quadrupole magnets for the 3 GeV storage ring of Siam Photon Source II (SPS-II) focus and defocus
the electron beam according to the lattice design. This work investigates the impact of fabrication
errors on the magnetic field of quadrupole magnets. Magnetic field simulations in Opera-3D show
that misalignment and assembly errors lead to unwanted multipole components. Mechanical anal-
ysis was performed on two quadrupole magnet structures: Type A, with two removable poles for
coil insertion, and Type B, with no removable poles and four symmetric pieces. ANSYS Workbench
was used for static structural simulation. The material used is AISI 1006 low-carbon steel. Results
showed maximum deformation at the magnet poles in both types. Detailed analysis and compari-
son with prototype measurements will be discussed to validate the magnet design and simulation
for future manufacturing for the SPS-II Project.
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Environmental vibration characterization and
spectral analysis of ground motion sources at the

SHINE facility
Thursday, September 18, 2025 4:20 PM (1 hour)

The Shanghai High Repetition Rate XFEL and Extreme Light Facility (SHINE), spanning 3.1 kilome-
ters in length, faces unique environmental vibration challenges due to its proximity to multiple ur-
ban vibration sources. SHINE’s operational environment is characterized by adjacent rivers, metro
lines, and elevated roadways that collectively generate elevated ground vibration levels. This study
systematically investigates the civil engineering vibration sources affecting SHINE through com-
prehensive measurements of environmental excitations, including river boats, metro operations,
heavy-duty truck movement, and HVAC systems within the experimental hall. Our analysis re-
veals distinct spectral characteristics in the vibrations induced by HVAC systems and maritime
traffic, exhibiting prominent frequency-specific signatures. In contrast, ground vibrations from
heavy trucks and metro operations demonstrate broadband excitation patterns, significantly im-
pacting a wider frequency range from 10 Hz to 100 Hz. The quantified vibration spectra provide
critical input for developing targeted vibration mitigation strategies essential for maintaining the
facility’s operational stability and precision.
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First steps into the operation of the SAPOTI
cryogenic nanoprobe at the CARNAÚBA beamline at

Sirius/LNLS
Tuesday, September 16, 2025 4:00 PM (20 minutes)

SAPOTI is the second nanoprobe at the CARNAÚBA (Coherent X-Ray Nanoprobe Beamline) beam-
line at the 4th-generation light source Sirius/LNLS. Working from 2.05 to 15 keV, it relies on simul-
taneous multi-analytical X-ray techniques (absorption, diffraction, spectroscopy, fluorescence and
luminescence) and imaging in 2D and 3D. It has been designed for highly-stable fully-coherent
beam sizes from 30 to 120nm, and monochromatic flux up to 1e11ph/s/100mA/0.01%BW after an
achromatic KB (Kirkpatrick-Baez) focusing optics. Moreover, a new in-vacuum high-performance
cryogenic sample stage has been developed aiming at single-nanometer resolution images. The
nanoprobe is now successfully installed and technical commissioning is underway. The focus of
this work is two-fold. Firstly, it highlights the system integration results at the beamline, namely:
overall thermo-mechanical performance of the KB mirrors and sample stage. And, finally, it show-
cases the instrument’s technical commissioning results, namely: KB alignment and focus stability,
and initial fly-scan potential for ptychography and absorption imaging.

Footnotes

∗ Tolentino, H.C.N., et al. “CARNAUBA: The coherent X-ray nanoprobe for the Brazilian Syn-
chrotron Sirius/LNLS”, J. Phys.: Conf. Ser. 2017; 849 (1): 012057.
∗∗ Geraldes, R.R., et al., “Commissioning Results of the SAPOTI Cryogenic Nanoprobe at the CAR-
NAUBA Beamline at Sirius/LNLS”, Proc. SRI2024, 2025.
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High resolution beam defining slits for Korea–4GSR
beamlines

Tuesday, September 16, 2025 5:05 PM (1 hour)

The beamlines of 4GSR use an undulator as the light source and consist of a DCM (Double Crystal
Monochromator), beam focusing devices, and slit devices. The Beam Defining Slit, installed after
the DCM, processes an X-ray beam of several tens of micrometers with sub-micron precision. This
device minimizes parasitic scattering and maximizes X-ray beam intensity at the sample location.
Materials resistant to the heat load from the synchrotron light source were chosen. The slit edges
are designed with a knife-edge shape, and the surface roughness is polished to several hundred
nanometers or less, optimizing fuzziness. The device achieves geometric stability and sub-micron
precision for more accurate beam processing. The schematic structure includes four slit blades,
four blade transport mechanisms, a vacuum chamber, and support structures. Additionally, the
design includes a BPM function by receiving electrical signals from the slit blades. This presenta-
tion will describe the configuration and mechanical design of the Beam Defining Slit for the 4GSR
beamlines, along with the detailed structure of the devices for beam processing.
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Designs of the first-phase beamlines for Siam Photon
Source-II

Tuesday, September 16, 2025 5:05 PM (1 hour)

Siam photon source-II (SPS-II) is a new synchrotron facility that is going to be built in Thailand.
There are seven beamlines to be constructed together with the new machine. These consist of one
soft X-ray beamline, two X-ray absorption beamlines, three X-ray scattering beamlines and one
imaging beamline in the lineups. The designs and the selections of insertion devices, front end and
beamline components will be presented together with the optical simulation results and the con-
siderations for thermal load management using the combination of front-end components, filters,
white/pink beam slits and mirrors along each beamline. New experimental station equipment and
the existing equipment from the current Thai synchrotron facility (Siam Photon Source-I) that will
be transferred to SPS-II will also be discussed.
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Mechanical structure upgrade of the Pivot KB mirror
system for improved vibration and stability

Wednesday, September 17, 2025 5:00 PM (1 hour)

At this conference, we introduce an upgraded Kirkpatrick–Baez (KB) mirror system developed by
the Pohang Accelerator Laboratory (PAL) for the PLS-II beamline. PAL is also actively involved in
designing KB mirrors for the upcoming Korea 4GSR project, aiming to enhance the overall stability
and precision of synchrotron beamline optics. To address vibration and axis instability, the KB mir-
ror structure originally designed for PLS-II has undergone major mechanical improvements. Key
upgrades include ultra-high vacuum (UHV) actuators, Inconel 718-based cartwheel mechanisms
for pitch and yaw axes, and cross-roller guide systems. These enhancements improve structural
rigidity, enable precise angular adjustments, and suppress vibration transmission, achieving sub-
micron positioning accuracy. The system is now being installed on the PLS-II beamline, with com-
missioning planned to demonstrate compound-axis control and beam reproducibility. In parallel,
research is underway to explore alternative cartwheel materials for further performance optimiza-
tion. We look forward to presenting the enhanced Pivot KB Mirror and related technologies from
PLS-II and Korea 4GSR at this conference.
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Thermal modelling, design and evaluation of a
cryogenic cooling system for a beamline endstation

Tuesday, September 16, 2025 5:05 PM (1 hour)

The accurate estimation of thermal contact conductance (TCC) is a fundamental need towards the
optimal design of a cryogenic cooling system for the new flagship beamline CSXID at Diamond
Light Source, which utilizes mechanically pressed copper components to form the heat conduction
path. To aid development, a study of thermally conducting joints at cryogenic temperatures has
been performed combining Simulink and ANSYS Mechanical. To verify and validate the simulation
results, an experimental setup will be made to carry out experiments to determine performance
of the system, taking into consideration parameters including surface roughness, surface finish,
temperature, & clamping force, which all greatly influence TCC.
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SPring-8 BL12B2 Attenuator Design
Tuesday, September 16, 2025 5:05 PM (1 hour)

The light source of the BL12B2 beamline is one of the bending magnets in SPring-8; with this
beamline, scientists can conduct experiments in X-ray absorption spectroscopy, high-resolution X-
ray scattering, protein crystallography, and micro-beam scattering. The SPring-8-II will undergo
an upgrade in the next few years. The attenuator, designed for the future upgrade of BL12B2,
features nine filters and is cooled by the chamber wall. Each filter carrier can absorb 100 W, and
the carrier’s maximum temperature is lower than 75 ℃ when the wall temperature is 25 ℃. The
attenuator also provides the pumping station function; it has a 6” port for the ion and turbo pump.
The attenuator filter is driven by a pneumatic actuator, which positions the filter on the beam and
in the cooling position. This attenuator was already installed in the SPring-8 BL12B2 beamline in
April 2025.
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Strategic maintenance transformation: integrating
processes, tools, and asset intelligence

Thursday, September 18, 2025 4:20 PM (1 hour)

We’re currently leading a maintenance project aimed at standardizing workflows and enhancing
asset management practices across the MAX IV. At the core of the initiative is the implementation
of the J5 platform to support structured, approval-based work request and order processes that
ensure clear communication and accountability among teams. Building on an existing naming
convention, we have established a unified approach to asset identification, enabling the creation
of a traceable and consistent asset database. By utilizing J5 to monitor maintenance and event his-
tory, we improve equipment traceability and enable data-driven decision-making. The project also
focuses on equipment criticality assessments to guide preventive maintenance planning, alongside
consolidating key documentation e.g. work instructions, user guides, and OEM manuals. While
shutdown planning, work permit management, and spare part tracking are already established to
varying degrees, future phases aim to integrate these processes into the J5 platform. This will help
reduce system fragmentation and support the development of a scalable, centralized maintenance
framework aligned with long-term operational goals.
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Studies for a novel generation of the beam profile
measurement (beam wire scanner) for the Large

Hadron Collider (LHC)
Tuesday, September 16, 2025 5:05 PM (1 hour)

Aiming for the improvement of the reliability and maintainability of the LHC linear wire scanners,
a completely new concept is currently under development. The innovative design will eliminate
the use of bellows, feature a more precise and optimized wire positioning system, and incorporate
a significantly more robust and resilient mechanical structure. Four next-generation instruments
are scheduled for installation in the LHC during Long Shutdown 3, enabling both horizontal and
vertical beam profiling for beam 1 and beam 2 with improved accuracy and stability. This paper
presents the conceptual study, detailed mechanical design, integration strategy, and the initial
experimental tests of the newly developed magnetically driven linear wire scanner.
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Stability evaluation of a double crystal
monochromator using an optical linear encoder

Thursday, September 18, 2025 4:20 PM (1 hour)

A dedicated jig with an optical linear encoder was developed to evaluate the pitching stability
between the first and second crystals of a double crystal monochromator in a standalone con-
figuration. This method does not require synchrotron radiation, enabling direct assessment of
the monochromator’s intrinsic stability. Unlike beamline-based measurements influenced by up-
stream optics, this approach isolates the monochromator’s performance. Designed and imple-
mented by Kohzu Precision, the system is currently applied to a symmetrical layout monochro-
mator to assess angular stability in mechanically decoupled configurations. The encoder counter
supports readout rates up to 12 MHz; however, considering the latch interval of the system, the
effective sampling rate is about 5 kHz. Measurements were conducted at approximately 2 kHz. At
a Bragg angle of 10 degrees, the angular stability (RMS) in the pitching direction was better than
20 nrad, and a dominant vibration peak was observed near 180 Hz. These results demonstrate the
system’s effectiveness in characterizing the stability of high-performance monochromator config-
urations.
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High heat load annealed pyrolytic graphite filter for
the materials science beamline at SESAME

Thursday, September 18, 2025 4:20 PM (1 hour)

The Materials Science Beamline has historically relied on a rotating filter system for beam atten-
uation, which introduced mechanical complexity, risk of failure, thermal instabilities, and high
outgassing during conditioning. To address these limitations, we have developed a new fixed filter
assembly using annealed pyrolytic graphite, chosen for its excellent thermal conductivity and low
outgassing characteristics. By eliminating moving parts, the fixed filter improves mechanical sta-
bility and reduces operational interruptions. A comprehensive Finite Element Analysis (FEA) was
conducted to evaluate the thermal and structural performance of the filter under both nominal and
worst-case beam power densities. The results show that the design maintains acceptable thermal
gradients and mechanical stresses, ensuring long-term structural integrity and minimal distortion.
This work presents the design methodology, material selection criteria, FEA simulation setup, and
resulting performance data, demonstrating the viability of the fixed filter concept for high heat
load applications.
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Layout of ALBA II accelerator
Thursday, September 18, 2025 2:20 PM (20 minutes)

ALBA Synchrotron Light Source will be upgraded into a diffraction limited machine by the re-
placement of the storage ring, which implies the reduction of the emittance by at least a factor
of twenty. Compactness ratio of the magnetic elements has increased by a factor of 2. The new
lattice has been designed with two constrains. firstly, Keeping the same orbit length allows us
to preserve the actual injector. secondly, the medium and short straights will be collinear with
respect to ALBA current layout to avoid moving the present ID Beamlines. The bending mag-
net beamlines must be repositioned on the new machine. Magnetic array, vacuum chambers and
girders are positioned with respect to the main orbit under tight clearances, that’s why envelope
studies of those clearances will have to be performed for the 3 subsystems. Easiness of assembling
and installation of the different subsystems of the machine has to be considered also as a design
requirement, in order to minimize the installation time A mock-up of one sector is being prepared
for this reason. The upgrade will be executed before the end of the decade and will be profiting at
maximum all existing ALBA infrastructures.
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Fully motorized, UHV compatible mirror mount with
6 degrees of alignment freedom

Tuesday, September 16, 2025 5:05 PM (1 hour)

The XRD (X-Ray Diffraction Chamber) is one of the endstations of the SCS instrument, specifically
designed for experiments on solid targets. Its sample holder features six-degree-of-freedom mo-
tion, allowing for precise positioning and alignment of the sample. During THz experiments at the
XRD endstation of the SCS instrument, a 2″ off-axis parabolic mirror must be precisely positioned
in six degrees of freedom under UHV conditions (10⁻⁷ mbar). Each axis is equipped with encoder
feedback and adjustable limit switches. Because of the focus length of 50.8 mm (2 ”) there is a very
limited installation space. In operation, the mirror is translated and rotated into the X-ray beam
path so that the THz and X-ray beams overlap exactly at the sample. After the measurement, the
mirror has to be fully retracted from the beam path. The design challenge is to create a support
system that is statically over-determined for rigidity. The system can be temporarily decoupled to
form an under-determined mechanism for pre-alignment.
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Sample environment @ PETRA III for in-situ &
operando x-ray experiments

Tuesday, September 16, 2025 5:05 PM (1 hour)

The Sample Environment Team was established to bundle information, knowledge and expertise
within Petra III, with the aim of speeding up the engineering process, reducing duplicate devel-
opments und promoting standardization wherever possible. Since the start of Petra III, the SaEn-
Team has developed various devices. These devices are either specialised for a certain beamline
or developed with feedback from several beamlines for our own pool of equipment that is avail-
able for user beamtimes. This poster will present a selection of the Sample Environment Team’s
completed, ongoing and future projects at Petra III, categorized by topic. These topics are: Cryo-
genic; High Temperature; High Pressure; Mechanical Devices; Automation; and Vacuum or Reac-
tive Chambers. Each project will be briefly presented with images and specifications. Projects to
be presented include an MBE-Insitu chamber, a multipurpose sample heater, diamond anvil cells
and the automation of sample changes in closed chambers with focus on cryogenic chambers.
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Research on active feedback control of
monochromator crystal angle based on FPGA

Tuesday, September 16, 2025 3:20 PM (20 minutes)

During the experiment, the photon flux at the Surface Diffraction Beamline (BL02U2) of the Shang-
hai Synchrotron Radiation Facility exhibited a gradual attenuation phenomenon, which severely
impacted the progress of scientific experiments. At 8 keV, the photon flux decreased by 20% over
a period of 20 hours; whereas at 19 keV, the photon flux dropped by 78% within just 20 minutes.
To address this issue, a software correction technique was introduced. This technique involved
reading the crystal angle encoder position every 5 minutes and comparing it with the target po-
sition. By compensating the difference to the coarse adjustment motor of the crystal angle, this
method effectively alleviated the flux attenuation problem in the low-energy region. However,
in the high-energy region, the photon flux still showed a sawtooth-like attenuation trend, with a
30% decrease within 24 hours. A solution based on FPGA was further adopted, which managed to
keep the photon flux variation within 5% over a 24-hour period. This significantly enhanced the
stability of the photon flux and thereby greatly improved experimental efficiency.
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The new microfocus station for the NOTOS beamline
at the ALBA synchrotron

Tuesday, September 16, 2025 5:05 PM (1 hour)

The NOTOS beamline at ALBA combines X-ray Absorption Spectroscopy (XAS) and X-ray Diffrac-
tion (XRD) experiments, operating in the 4.5-30 keV range. Since 2022, it has offered two end
stations (ES): one for metrology and XAS, and another combining XAS and XRD. To overcome the
current 100×100 µm² spot size limitation, we present a third microfocus ES (µFo-ES), planned for
commissioning by the end of 2025. It will provide spot sizes below 10×10 µm² with a flux >7.3·10¹³
ph/s/mm², enabling XAS in fluorescence and transmission. It uses the existing optics plus a pair of
Kirkpatrick–Baez (KB) mirrors working under high vacuum. The KB positioning system is based
on an in-housed developed design and the mirrors will be elliptically bent using ALBA mirror
benders with sub-nanometric resolution. High-precision slits placed upstream the KB will ensure
beam size, collimation, and diagnostics. The µFo-ES will integrate a compact sample environment
including a ionization chamber, on-axis camera, and a fluorescence detector for variable incident
angles. To ensure compatibility with downstream ES and prevent photon flux loss, the µFo-ES has
been designed to be fully retractable from the beam path.
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Automated high pressure water cell - HPWC
Tuesday, September 16, 2025 5:05 PM (1 hour)

The poster presents the development of a high-pressure water cell (HPWC) to be used at the diffrac-
tion beamline P02.1, at PETRA III depicting its mechanical design and the challenges to achieve
operating pressures up to 10 kbar (1 GPa). A crucial part of this setup is on its automation, in which
the pressure increments are introduced by means of a spindle-pump type compressor. The spindle
pump is driven by a stepper motor, which is controlled by a PLC from the Beckhoff brand. The
PLC monitors the pressures and temperatures and controls the motor and the valves of the system.
The pressure is controlled by a PID-controller and the System has several different operation and
safety routines that can be selected by the user. Two pressure sensors monitor the pressure in
different positions. Inductive limit switches protect the pump from collisions and magnetic valves
with pneumatic actuators split the system in different parts. The valves are also monitor by in-
ductive limit switches. The HPWC consists of a hardened stainless-steel block with three main
apertures: two in the beam direction with a set of diamond windows, and a dedicated port for
sample loading.
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The girder system prototype for the ALBA II storage
ring
Wednesday, September 17, 2025 5:00 PM (1 hour)

ALBA Synchrotron is developing an upgrade project for transforming its accelerator into a diffrac-
tion limited storage ring, with twenty-fold reduction of the emittance. The upgrade will be exe-
cuted before the end of the decade, profiting at maximum all existing infrastructures, as the tunnel,
and renewing SR elements such as magnets, vacuum chambers and girders. This paper presents
the design status of the new girder system required for supporting the new magnets array of the
Alba II lattice, which more than doubles in quantity. Design requirements include positioning ac-
curacy between adjacent magnets of 50 µm, to enable repositioning the magnets due to long term
deformation of the slab, ensuring the vibrational stability of the components on top and modular
construction to minimize the installation time, dividing each of the 16 arcs into modules with all
the subsystems preassembled, providing easiness in the assembly, transportation and final instal-
lation. A dedicated project was awarded to build prototypes for ALBA II machine. Two girder
prototypes are currently being constructed in order to check their full functionality and are ex-
pected to be tested by the end of this year.
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CoSAXS beamline at MAX IV: optical design and
sample environment for advanced SAXS/WAXS

applications
Tuesday, September 16, 2025 5:05 PM (1 hour)

CoSAXS is a versatile SAXS/WAXS beamline at the 3 GeV diffraction-limited ring of MAX IV
Laboratory in Sweden. The optical design [∗ ,∗∗] delivers X-ray beams from 4–20 keV with 0.01%
bandwidth and photon flux of 10¹²–10¹³ ph/s, with up to 10% coherent flux at 7.1 keV. Beam sizes at
the sample range from 250 × 250 μm² to 30 × 15 μm² (FWHM). The SAXS detector (Eiger2 4M) moves
longitudinally and transversely inside a 15 m vacuum vessel. The fixed WAXS detector (Pilatus3)
is positioned at the vessel entrance, and a Mythen2 1K in air provides 1D WAXS. The q-range
spans ˜6 × 10⁻⁴ to 3 Å⁻¹ (d-spacings: 1 μm–2 Å). Supported techniques include solution and solid
SAXS/WAXS, SEC/AF4-SAXS [∗∗∗∗∗∗∗], USAXS, TRSS in the ms range [∗∗∗, ∗∗∗∗], and coherent
scattering [∗ ∗ ∗ ∗ ∗]. Sample environments include magnetic fields, rheology, biaxial stretching
[∗ ∗ ∗ ∗ ∗∗], and microfluidics [∗ ∗ ∗ ∗ ∗ ∗ ∗∗]. Control and data systems are described in [∗ ∗ ∗∗].
After nearly 5 years of operation, CoSAXS has completed 190 proposals, including 19 proprietary
research projects. The beamline has a high demand and has contributed to 47 publications.
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∗ ∗ ∗ ∗ ∗ M. Kahnt, et al. J. Synchrotron Rad. 28 1948 (2022)
∗ ∗ ∗ ∗ ∗∗ P. Mota-Santiago, et al. J. Appl. Cryst. 56 967 (2023)
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∗ ∗ ∗ ∗ ∗ ∗ ∗∗ J. Gilbert, et al. J. Colloid Interface Sci 660, 66 (2024)
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PETRA IV: Frontend design
Wednesday, September 17, 2025 5:00 PM (1 hour)

New frontends are required to upgrade the PETRA accelerator to the 4th generation. The design
is based on the original design concept developed for the photon beamline frontends at PETRA III.
The newly designed frontends aimed at using the same proven components and minimizing of the
number of girder variations. In addition, a lot of the old components (complete girder) can be used
for the new beamlines. A total of 36 new frontends are required for the PETRA IV project, which
are divided into the types of 28 Frontends for single beamlines, 6 Frontends for 5 mrad canting and,
2 Frontends for 1.5 mrad canting. The frontends will be installed over four different experimental
halls, so that the last part of the system has to be adapted accordingly. On the accelerator girder, the
frontend is assembled as a complete string to minimize assembly times on the accelerator girder.
Furthermore, the calibration of individual components prior to installation enables a substantial
reduction in measurement and set-up times on the accelerator girder. A further benefit is that the
entire assembly of the individual strings can be carried out in a cleanroom environment.

Footnotes

Funding Agency

Author: STEINIGER, Benjamin (Deutsches Elektronen-Synchrotron DESY)

Co-authors: BIENERT, Hilmar (Deutsches Elektronen-Synchrotron DESY); SPRUNG, Michael (Deutsches
Elektronen-Synchrotron DESY); Ms VON BARGEN, Nicole (Deutsches Elektronen-Synchrotron DESY); Mr
HESSE, Mathias (Deutsches Elektronen-Synchrotron DESY)

Presenter: STEINIGER, Benjamin (Deutsches Elektronen-Synchrotron DESY)

Session Classification: Poster Session 2

Track Classification: BEAMLINES: Front Ends

March 14, 2026 Page 131



MEDSI2025 - 13 ⋯ / Report of Contributions Design of a mirror chamber for t ⋯

Contribution ID: 150 Contribution code: WEP18 Type: Poster Presentation

Design of a mirror chamber for the FL24 with 5-axis
precision adjustment and additional fast pneumatic

movement out of the beam
Wednesday, September 17, 2025 5:00 PM (1 hour)

For the new pulse-length-preserving monochromator beamline FL23 at FLASH2, the beam is hor-
izontally decoupled from the straight line at FL24 by means of a non-planar mirror. The mirror is
adjustable in all three rotational degrees of freedom. The bearings for yaw and pitch are mounted
outside the vacuum. For the roll movement, the mirror is mounted in two bearings that have a
large enough opening so that the beam can also be guided straight past the mirror. In addition, the
different layers can be approached by translation along the vertical axis. All drives are outside the
vacuum. The horizontal movement can be adjusted with high precision and is also pneumatically
driven, allowing rapid movement out of the beam for fast operation of the FL24 beamline.
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Prototyping for the ALBA II vacuum system
Thursday, September 18, 2025 4:20 PM (1 hour)

ALBA is working on the ALBA II upgrade to transform the current storage ring, in operation
since 2012, into a 4th-generation diffraction-limited synchrotron light source. The vacuum system
is designed for a compact geometry with tight magnet apertures, where synchrotron power is
distributed directly onto the chamber walls. Nevertheless, crotch absorbers will be used at key
locations. Due to the low conductivity in such small chambers, the entire ring will be NEG coated
to accelerate vacuum conditioning and achieve the required ultimate pressure. Most of the vacuum
chambers of the 268.8 m long ring, divided into 16 arcs of 12.8 m each, will be made of OFHC-Cu or
CuCrZr to dissipate synchrotron radiation and reduce resistive wall impedance. The chambers will
have a nominal internal diameter of 16 mm, a minimum wall thickness of 1 mm, and clearances of
up to 0.5 mm from magnet poles. Launched in 2021, the upgrade includes an R&D program focused
on prototyping critical components. This contribution presents the overall vacuum system status,
the design and production of vacuum prototypes, and initial component tests.
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Systematic reduction of lattice complexity through
variant minimization

Wednesday, September 17, 2025 5:00 PM (1 hour)

The design of an accelerator system requires translating the lattice into an engineering design
model from which the machine can be built, fulfilling the requirements of beam dynamics and
from mechanical engineering. To achieve this in an efficient manner, a systematic and manageable
iterative design process has been established, which ensures consistency between the lattice and
the mechanical model and enables a fast translation of the calculated lattice into a CAD model with
correctly placed components within one day through the use of newly developed automation tools.
An analysis process of the lattice, a highly modular CAD structure focused on maximal reuse, and
strategic variant management together minimize the number of variants necessary. As a result,
design, manufacturing and logistics efforts are significantly reduced. This approach establishes a
fundamental toolkit. It ensures the traceable integration of physics and engineering requirements
throughout the system design process of PETRA IV, the planned next-generation synchrotron light
source at DESY.
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Designing a 3-axis delta robot capable of
sub-nanometre stability for a synchrotron flagship

beamline
Thursday, September 18, 2025 4:20 PM (1 hour)

Understanding the structure of quantum materials is essential for unlocking the next generation of
low-cost, energy-efficient devices. To achieve this, a state-of-the-art Coherent Soft X-ray Imaging
and Diffraction (CSXID) beamline is currently under development at Diamond Light Source. At the
heart of the end station will be a three-axis delta robot capable of manipulating samples with sub-
nanometre RMS stability at cryogenic temperatures. This work presents the mechatronics process
applied to design this delta robot, from initial concepts to a manufacturable assembly and a fully
simulated closed-loop control system. The results demonstrate the power of the mechatronics
process to accurately predict system performance and enable a right-first-time approach.
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Airbox housing of the Jungfrau Detector for in
Vacuum X-ray Diagnostics

Tuesday, September 16, 2025 5:05 PM (1 hour)

At the European XFEL facility, ultrabright X-ray radiation is employed to investigate phenomena
in a variety of sample materials with the highest spatial and temporal resolution. For X-ray de-
tection, the scientific ‘Jungfrau’detector is frequently employed, as it matches the parameters of
the provided X-ray beams. Originally developed by the Paul Scherrer Institute for in-air use at the
Swiss FEL, a detector housing has been designed and constructed at European XFEL to meet the
requirements of in-vacuum operation at the scientific instruments for high-energy density physics
(HED) and material-induced dynamics (MID) .
The in-vacuum version of the Jungfrau detector is applied in various specialized diagnostics and
methods aimed at resolving atomic lattice structures through X-ray diffraction, observing laser-
induced microscopic material changes such as shock-wave dynamics via X-ray imaging and small-
angle X-ray scattering, or probing plasma temperatures with inelastic X-ray spectroscopy. To
exploit the coherence of the X-rays, the design includes a windowless X-ray photon beam path
extending from the source to the sample and detector plane.
This contribution presents the housing design for a single module and showcases fully integrated
solutions for selected X-ray diagnostics, incorporating multiple modules to enhance functionality.
selected x-ray diagnostics.
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FE-Analyses as the key to successful
high-temperature brazing of complex components

Thursday, September 18, 2025 4:20 PM (1 hour)

Alongside welding, high-temperature vacuum brazing is one of the most frequently used joining
processes. At the Deutsches Elektronen Synchrotron (DESY) we have a well-equipped workshop
area with vacuum brazing furnaces. Several components for beampipe parts, high-frequency com-
ponents or diagnostic components made from a wide range of materials have been brazed there,
sometimes for an ultra-high vacuum application. Unfortunately, it also happens that these compo-
nents are defective after brazing. And the cause is often very difficult to find. As in this example
the component is made of high-alloy stainless steel. A brazed component has already been suc-
cessfully manufactured in series. For use case a modification has been made. A small series of
six pieces was produced and brazed at DESY. This report describes the research into the causes by
using FE-Analyses. We present FE-Analyses as a very powerful tool for detecting errors early on
in the design process that could potentially lead to the component being rejected. All results will
be presented. On top practical tips for vacuum brazing will be given.
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Collaborative design with an integrated CAD model
in the PETRA IV project

Wednesday, September 17, 2025 5:00 PM (1 hour)

The PETRA IV project involves the refurbishment of the 2.3 km PETRA accelerator to accommo-
date almost 40 beamlines. It also includes the conversion and construction of numerous buildings,
including a large experimental hall, with first light planned for 2032. To support planning and de-
sign with a model-based approach, a comprehensive, integrated CAD model has been set up. The
model comprises civil infrastructure, the accelerator, beamlines, and infrastructure systems. Serv-
ing as a single source of truth, it supports a diverse project team, including civil and mechanical
engineers, beamline scientists, and other stakeholders, each with different technical backgrounds
and needs. The fully integrated CAD model is tied to systems engineering processes like require-
ments management, and supports collaboration across disciplines. Multiple levels of abstraction,
a structured hierarchy, and explicit modelling of interfaces help bridge communication gaps. They
also reduce redundant work and minimize design errors, all critical for efficient design in collabo-
ration.
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Minimization of the heat-induced deformation in
the prefocusing mirror for the Elettra 2.0
nanoESCA/nanospectroscopy beamline

Thursday, September 18, 2025 4:20 PM (1 hour)

As part of the Elettra storage ring upgrade to 4th generation standards, the Nanospectroscopy/nanoESCA
beamline is replacing its prefocusing mirror. The new mirror is a 100 mm x 40 mm x 40 mm
monocristalline silicon piece, optimized for the maximum heatload produced by the 25 eV hori-
zontal polarity of the beamline’s undulators (100.4 mm period, kx = 7.3). This paper presents the
layout and strategy followed to ensure a high quality photon delivery as well as and the calcu-
lations and the optimization process of the mirror geometry. To minimize the deformations, a
notched, top-side cooling design was chosen, with an almost full-illumination of the top surface.
The contact length between the cooling circuit and the mirror was optimized shorter than the mir-
ror length, leading to slightly higher temperatures in the mirror extremities, but more preferable
heatload-induced slope. Slits positioned before and after the mirror select only the center and least
affected portion of the reflected radiation. Additional simulations confirmed that the optimized
design performs equally well or better at higher photon energies.
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XBPF design and prototyping
Tuesday, September 16, 2025 5:05 PM (1 hour)

The CERN Beam Instrumentation Group has developed a new scintillating fibre beam profile mon-
itor for the secondary beam lines of the CERN North Experimental Area. This innovative mon-
itor employs plastic scintillating fibres, read out with silicon photomultipliers, to provide a cost-
effective and efficient solution for beam profile measurement. The design goals for the new monitor
included ease and low cost of production, achieving a particle detection efficiency above 95%, com-
patibility with beam intensities ranging from 1 to 10ˆ8 particles per second, a spatial resolution
of 1 mm, a low material budget, coverage of an active area of 10 cm x 10 cm and 20 cm x 20 cm,
operability in a vacuum environment, and equipped with in/out motorisation for retracting the
equipment from the beamline. A prototype was tested at the CERN East and North Area facilities,
demonstrating excellent performance and validating the design for mass production.
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Design of a dedicated multilayer monochromator for
electron beam size measurements using the

Heterodyne Near Field Speckles (HNFS) technique at
the ALBA synchrotron

Tuesday, September 16, 2025 5:05 PM (1 hour)

Within the framework of the ALBA Diagnostics Group’s participation in a Future Circular Collider
(FCC) collaboration, a dedicated setup for electron beam size measurement based on Heterodyne
Near Field Speckles (HNFS) has been developed and installed at ALBA Front End 21 using radiation
from a dipole bending magnet. The setup incorporates a high-energy (20–30 keV), high-bandwidth
(˜1.3%) monochromator, entirely designed in-house, along with the colloid sample environment
and the detector system with their corresponding supports. The monochromator features a 300
mm Si substrate with W/B₄C multilayer coating and operates in a vertical Laue reflection geometry.
To reduce complexity and for this HNFS-specific application, ultra-high vacuum (UHV) conditions
and submicron precision mechanics are not required. The mirror assembly is housed within a
standard DN400 CF chamber, mechanically coupled to the chamber itself. This chamber is mounted
on a granite-based “skin concept”table, providing two degrees of freedom (vertical translation and
tilt) for energy tuning and beam path insertion/retraction. The complete design of the set-up is
presented in this paper.
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Design of SLS 2.0 BPM block support structure with
damping mechanism

Thursday, September 18, 2025 11:40 AM (20 minutes)

The positional stability of SLS 2.0 beam position monitors is crucial for effective fast orbit feedback
and beam stability. Long-term stability is ensured by minimizing thermal drift through precise
control of ambient air and cooling water temperatures. Mechanical stability is achieved using
a specially designed sandwich support structure that incorporates damping material to suppress
vibrations. The BPM support comprises double steel plates bonded with a stiff end-grain balsa
wood core using a viscoelastic adhesive, effectively enhancing both stiffness and damping. To
further reduce beam-induced temperature fluctuations, the upper section of the support includes
a water-cooled copper block. To select the adhesive type and optimize the bonding layer thickness,
dedicated vibration tests were performed. For final qualification, the specimen underwent aging
tests in a climate chamber. This work presents tests for selection and qualification of the damping
material, along with a numerical study of thermal dilatation of the arc section during synchrotron
radiation power heat up. The temperature measured at 400 mA beam current will be presented
and compared with simulation results.
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Parametric design and optimization of SOLEIL II
vacuum chamber thermal properties

Thursday, September 18, 2025 9:40 AM (20 minutes)

In the context of the upgrade to SOLEIL II, a 4th-generation synchrotron, the use of Multi-Bend
Achromat lattices significantly reduces natural emittance but requires smaller vacuum chambers
(12–16 mm), leading to higher power density on chamber walls with limited cooling space. In some
cases, there is no room for crotch absorbers, and chambers must fit between magnet poles with
less than 1 mm clearance. These constraints demand high thermo-mechanical stability, making
design highly challenging and and it is often difficult to identify the most efficient direction for
further optimization. This paper presents a parametric thermal analysis and optimization method
for SOLEIL II vacuum chambers. Simulations are conducted using ANSYS DesignXplorer, with
key parameters identified through sensitivity analysis of their impact on thermal performance.
The heat-flux map, imported from Synrad+, provides precise power distribution. From multiple
parameter combinations, a predictive temperature map (response surface) is generated, enabling
estimation of thermal behavior without lengthy simulations. An optimized parameter set is pro-
posed to streamline the design while ensuring performance.
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Stitching Fizeau interferometry for X-ray optics
metrology at MAX IV

Wednesday, September 17, 2025 5:00 PM (1 hour)

Precise metrology of synchrotron optics is essential for maintaining the performance of X-ray
beamlines at diffraction-limited storage rings. We are developing a stitching Fizeau interferome-
ter system designed to measure large synchrotron X-ray mirrors and gratings. Using a stitching
approach, the system will provide full-aperture measurements of curved and flat surfaces, with
sub-nanometre accuracy over lengths up to 0.75 m. The system will integrate a stable Fizeau in-
terferometer with a motorized, multi-axis positioning platform, enabling automated scanning and
acquisition across large optical surfaces presented sideways. Surface maps will be reconstructed
from individual sub-aperture measurements using advanced algorithms, including using the Py-
Lost software developed at ESRF. The design focuses on minimizing environmental noise, optical
aberrations, and mechanical drift to ensure repeatable and reliable measurements. At MAX IV, the
system will strengthen in-house capabilities in optical metrology. It will support the inspection
of new mirror substrates before installation, the monitoring of ageing optics already in operation,
and the optimization of mounting strategies.
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Hexi: The High-energy Electron Xtallography
Instrument

Tuesday, September 16, 2025 5:05 PM (1 hour)

The High-energy Electron Xtallography Instrument (HeXI), currently under construction at Di-
amond, is set to expand the range of samples suitable for structure determination via electron
diffraction. Funded by the Wellcome Trust’s “Electrifying Life Sciences”grant and Diamond Light
Source, the HeXI project will utilize Mega-electron-volt (MeV) electrons to bridge the crystal size
gap between electron and X-ray scattering. This will enable the determination of structures from
crystals ranging between 300 nm and 3 μm. HeXI incorporates a tunable electron source, adjustable
between 100 kV and 1 MeV, along with bespoke collimation and magnetic lenses, capable of achiev-
ing the precise optical properties necessary to interrogate nanometer-scale crystals within an in-
vacuum sample environment. This first-of-its-kind instrument will combine the unique sensitivity
of electrons to structural information with the advanced goniometry developed at Diamond for
macromolecular X-ray crystallography to enhance overall data quality. In this poster, we will
explore the design of this 7-meter-long electron beamline and its main challenges.
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Optimizing SGM beamline performance: hexapod
and spectroscopy enhancements

Tuesday, September 16, 2025 5:05 PM (1 hour)

Recent developments on the Spherical Grating Monochromator (SGM) beamline at the Canadian
Light Source (CLS) have significantly enhanced its capabilities, particularly through the integra-
tion of a vacuum-compatible Physik Instrumente hexapod (H-811.I2V) and the implementation of
Bluesky data acquisition software. These upgrades have facilitated the transition from traditional
X-ray Absorption Spectroscopy (XAS) measurements to advanced spectromicroscopy techniques.
The hexapod allows for sub-micron scale sample manipulation, enabling high-resolution imaging
with a 20 mm × 15 mm field of view. Additionally, the modelling of the Kirkpatrick-Baez (KB)
mirror system for adaptive focusing has further optimized the beamline’s performance providing
a beam spot size of less than 10 µm². These developments have not only significantly improved
the beamline’s capabilities for environmental and catalytic material studies, but also increased the
data quality for all routine spectroscopy measurements conducted on the beamline.

Footnotes

Funding Agency

Author: PEDERSEN, Tor (Canadian Light Source (Canada))

Co-authors: DYNES, James (Canadian Light Source (Canada)); LEBLANC, Sandra (Canadian Light
Source (Canada)); REGIER, Tom (Canadian Light Source (Canada))

Presenter: PEDERSEN, Tor (Canadian Light Source (Canada))

Session Classification: Poster Session 1

Track Classification: BEAMLINES: End Stations

March 14, 2026 Page 147



MEDSI2025 - 13 ⋯ / Report of Contributions Reconfiguration of the ASTRA be ⋯

Contribution ID: 166 Contribution code: TUP49 Type: Poster Presentation

Reconfiguration of the ASTRA beamline and its
adaptation for Raman spectroscopy measurements

Tuesday, September 16, 2025 5:05 PM (1 hour)

We present the reconfiguration of the ASTRA beamline (Absorption Spectroscopy beamline for
Tender energy Range and Above) and its adaptation for combined X-ray absorption and Raman
spectroscopy measurements. A new modular support system was designed and constructed to al-
low rapid and flexible reconfiguration of the end station, facilitating a broad range of experimental
setups. Each vacuum chamber was equipped with an individual precision alignment system, while
a central support rail mounted on the optical table ensured high positional accuracy relative to the
synchrotron beam. A key part of the beamline modification was the design and construction of
a new vacuum chamber with a port, allowing the Raman microscope head to reduce the distance
to the sample. This solution enabled simultaneous measurement of the sample using both X-ray
absorption spectroscopy and Raman spectroscopy.
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Development of a CPMU (cryogenic permanent
magnet undulator)

Wednesday, September 17, 2025 5:00 PM (1 hour)

This work presents a novel design for a cryogenically cooled permanent magnet undulator (CPMU),
advancing compact, high-field insertion devices for synchrotron light source PETRA IV at DESY.
Operating at cryogenic temperatures allows significantly smaller gaps and higher fields than con-
ventional undulators. The proposed 4 m long device, the longest of its kind, uses high-performance
PrFeB magnets in a hybrid structure. The inner and outer girder design is optimized through me-
chanical simulations to endure strong magnetic forces while maintaining micrometer tolerances.
Forces up to 35 kN are compensated using auxiliary magnets integrated into the inner girder. Ad-
justable link rods form the critical mechanical connection between girders, enabling fine tuning;
they are undergoing cryogenic testing at 77 K to assess performance. Fluid dynamics and thermal
simulations of the liquid nitrogen (LN₂) cooling system reveal temperature distributions and gra-
dients along the undulator, crucial for ensuring magnetic field stability and optimal operation in
accelerator environments.
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Design and technical commissioning of the In Situ
Nanoprobe endstation and instrument at the

Advanced Photon Source
Tuesday, September 16, 2025 1:20 PM (20 minutes)

The In Situ Nanoprobe (ISN) is a newly constructed, best-in-class experimental instrument at sec-
tor 19 of the upgraded Advanced Photon Source (APS-U). The new ISN beamline provides a 5-30
keV monochromatic x-ray beam, high coherence, and focused flux of >3x10ˆ11 photon/sec @ 25
keV. KB mirror focusing offers a focal spot as low as 20 nm. The KB mirrors also provide a long
working distance of 61 mm, to enable a versatile suite of sample environments: in-vacuum or in-air
operation, heating to >1000˚C, cooling to 40K, flow of liquids & gases, and applied electrical fields.
The instrument supports fast fly-scanning of relatively large and heavy samples of ˜10x10mm and
2kg at 1mm/s. Measurement techniques include 2D and 3D XRF mapping, ptychographic coherent
structural imaging, x-ray diffraction, and x-ray excited optical luminescence. This work presents
the first mechanical results from the ongoing technical commissioning in Summer 2025, includ-
ing the design and architecture of the endstation, vibrational and thermal management, beam
conditioning optics, KB mirror alignment, vacuum chamber design, sample scanning, sample en-
vironments, metrology, and detector systems design.

Funding Agency

This research used resources of the Advanced Photon Source, a U.S. Department of Energy (DOE)
Office of Science user facility under Contract No. DE-AC02-06CH1135
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Verification of SPring-8-II vacuum system prototype
chamber

Thursday, September 18, 2025 4:20 PM (1 hour)

The SPring-8-II project, upgrading SPring-8 to a 4th generation light source, started in FY2024.
SPring-8 will shut down after summer 2027 for removal of existing equipment and installation of
new accelerator components. User operation is scheduled to resume in spring 2029. The project re-
quires a vacuum system compatible with compact, reduced-aperture magnets, ensuring sufficient
beam lifetime and operational flexibility. An efficient pumping system was introduced for lifetime
assurance, localizing photon-stimulated desorption gas near distributed absorbers and utilizing
closely placed NEG pumps. A low coupling impedance vacuum system was designed by optimiz-
ing chamber geometry etc. to enable various operation modes. Prior to the mass production of
vacuum components, prototypes of the main vacuum chambers were fabricated and their perfor-
mance was verified with magnet arrays. These tests confirmed procedures for rapid installation
and vacuum commissioning excluding in-situ baking after installation, checked for interference
with other equipment, and verified vacuum performance. We present the design progress and
prototype verification results for the SPring-8-II vacuum system.
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Mechanical design of the Diamond-II injection
striplines

Wednesday, September 17, 2025 5:00 PM (1 hour)

Transparent injection is a key goal of the upgrade of Diamond Light Source to a fourth-generation
synchrotron, Diamond-II. This work presents the mechanical design of the Diamond-II K01 straight,
which includes three pairs of injection stripline modules, and highlights the following aspects of
the design: the general layout (covering the location of the modules, vacuum pumping, and pro-
tection from synchrotron radiation); detailed design and assembly of the stripline modules; and
lessons learned from the testing of the stripline prototype on the existing machine. The general
layout ensures that the modules are optimally positioned to maximize efficiency and minimize
interference from synchrotron radiation. The detailed design and assembly process involved rig-
orous testing and refinement to ensure that each component met the high standards required for
operation in a high-energy environment. Lessons learned from the prototype testing provided
valuable insights into potential improvements and adjustments needed for the final design, ensur-
ing that the system will perform reliably under operational conditions.
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Application of AI intelligent control in utility systems
Thursday, September 18, 2025 4:20 PM (1 hour)

At the Taiwan Photon Source (TPS), several studies on energy savings and utility system optimiza-
tion are currently underway, with AI solutions being actively explored for laboratory applications.
The proper operation of the cooling tower and chilled water system plays a crucial role in energy
conservation. Through AI-based analysis, we can clearly observe the impact of ambient wet-bulb
temperature on system energy consumption. Furthermore, system efficiency is enhanced by op-
timizing temperature setpoints, controlling pump flow, and managing the on/off scheduling or
frequency modulation of facility operations. In this study, a model is constructed to verify the
practical impact on energy consumption. The analysis demonstrates that these mechanisms can
effectively improve overall energy performance.
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Mechanical engineering design of the Diamond-II
injection systems

Wednesday, September 17, 2025 5:00 PM (1 hour)

This work presents the mechanical engineering design of the Diamond-II injector, which includes a
new low-emittance booster with combined function magnets, modifications to the existing transfer
lines and a novel storage ring injection scheme. The latter features two alternative schemes: the
first scheme is based on a traditional four-kicker closed bump paired with a novel in-vacuum thin
septum, combined with an in-air permanent magnet thick septum. This arrangement will be used
for commissioning and initial fill of the ring; the second scheme, used for top-up during user
operation, aims to deliver transparent injection and it is based on innovative strip line kickers.
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Creating a Multi-Capillary Furnace (MCF)
Tuesday, September 16, 2025 5:05 PM (1 hour)

The Multi-Capillary Furnace (MCF) is a novel furnace design with four independent furnace units
for use on the Spectroscopy beamlines at Diamond Light Source. This furnace offers users the
opportunity for improved experimental efficiency by permitting up to four different samples in a
reaction (e.g. catalysis reactions) to occur concurrently, with remote operation to allow for moving
the different samples into the beamline path. Thermal isolation between each furnace, required
to achieve the performance within a compact envelope, is achieved with integrated water cooling
and ceramic insulation. This paper details the design of the MCF and presents the results from
commissioning.
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Applying advanced manufacturing techniques to
improve in-vacuum cooling within the SWIFT

beamline.
Tuesday, September 16, 2025 5:05 PM (1 hour)

SWIFT is one of the flagship beamlines being developed in the Diamond-II programme. As part
of D-II upgrades, the electron beam energy will be increased from 3GeV to 3.5GeV, leading both
to a brighter beam and higher power deposition onto beam conditioning components (filters, slits,
beam shutters) presenting new thermal management challenges. These components are usually
water cooled via a copper pipe loop brazed around the main component, requiring a double vac-
uum brazing process (copper-to-copper and copper-to-stainless-steel). Requiring multiple vacuum
brazing passes, this approach is costly, complex, and restrictive. Following several iterations with
suppliers, I developed a design which only requires one brazing process. This novel process in-
volves drilling a borehole into the component and installing a stainless-steel helix (manufactured
via laser sintering) designed to shape the coolant flow. In addition to the reduced cost the concept
is applicable across a variety of components, allowing for more rapid designs, simpler assembly,
and more design flexibility.
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A vibration control method for linear accelerator
Thursday, September 18, 2025 4:20 PM (1 hour)

The beam orbit or effective emittance is correlated with the mechanical vibrations of quadrupole
magnets. To mitigate the impact of vibrations on beam orbit stability, active vibration isolation
platforms can be employed to enhance the stability of magnets and other components. This paper
presents an active vibration isolation system based on the inverse piezoelectric effect, combined
with a feedforward control algorithm to improve the positional stability of the magnets. This vibra-
tion isolation system has been deployed in batches in the SHINE project. Test results demonstrate
that the active vibration isolation system achieves over 50% displacement attenuation, facilitat-
ing beam tuning and indicating that this control strategy holds significant potential for broader
application in linear accelerator construction.
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An overview of the mechanical design of the quad
crystal monochromator for the I20 XAS beamline.

Tuesday, September 16, 2025 5:05 PM (1 hour)

A new QCM design that has been developed to replace the existing system on the I20 XAS beamline
at Diamond Light Source will be presented. The QCM adopts a 4-bounce channel-cut configuration
eliminating beam offset, which features two Bragg axes covering an energy range of 4-35 keV, each
housing two pairs of S111 and S311 crystals. Thermal challenges are present, with a typical power
load of 600 W and up to 730 W for the D-II upgrade. The design addresses thermal challenges with
an optimised direct and indirect LN2 cooling scheme. Precise crystal positioning is achieved by
using very stable rotary and linear air bearings with high resolution alignment mechanisms. The
design is influenced by prior FEA, thermal analysis, and mechanical tests to ensure a robust design
ready for integration into the beamline.
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Becoming a synchrotron designer; experiences,
challenges, and teachings.

Thursday, September 18, 2025 4:20 PM (1 hour)

I am early in my career designing synchrotron systems within high vacuum (HV) and ultra-high
vacuum (UHV) conditions, joining the Diamond Light Source around a year ago. Since starting I’ve
been working on SWIFT (Spectroscopy WithIn Fast Timescales), one of the Diamond-II flagship
beamlines. To get up to speed I needed to rapidly become accustomed to the unique features
and challenges surrounding designing for HV & UHV. These challenges tested my understanding
of physics, mechanics, electromagnetism, and control systems. While training provides a strong
basis of understanding, getting involved and interacting with colleagues frequently provides a
stronger grasp on how these technical problems should be approached. My findings summarise
my recommendations I have for fellow engineers new to this sector. With this advice I hope to
help clear the path toward future technical prowess and personal development for others in this
industry.
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Thermal stability of the Diamond storage ring
Wednesday, September 17, 2025 5:00 PM (1 hour)

This presentation explores the thermal stability of the Diamond storage ring, highlighting signif-
icant air temperature variations both spatially and temporally. To monitor component temper-
atures, 34 Pt1000 temperature sensors have been installed across three girders within the same
cell. Observations indicate a 0.5℃ increase in girder temperature during machine startup, primar-
ily due to a rise in magnet temperature of up to 2.5℃ when powered, while beam presence has
minimal impact on machine temperature. This data has been instrumental in informing the de-
velopment and analysis models for Diamond-II. Additionally, sensors installed on two Diamond
EBPM columns provide targeted analysis to enhance Diamond-II beam stability.
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Thermal fatigue tests on CuCrZr photon shutters
Wednesday, September 17, 2025 5:00 PM (1 hour)

The CuCrZr alloy has emerged as a preferred material for thermal absorbers in synchrotron light
sources, bal-ancing mechanical strength, thermal conductivity, and cost-effectiveness. However,
thermal fatigue design criteria for CuCrZr components under high-intensity X-ray beam exposure
are not well established. This gap exists due to a lack of experimental data from test specimens
subjected to several thousand cycles of localized high temperatures exceeding 300 ℃. To address
this gap, thermal fatigue tests were conducted on three CuCrZr photon shutters at the NSLS-II
instrumentation front end. The experimental setup, receiving an X-ray beam from an undulator,
provided a peak power density ranging from 19.95 W/mm² to 38.80 W/mm² on the photon shut-
ters’surfaces. Within the beam footprints, calculated peak temperatures ranged from 326.8 ℃ to
416.5 ℃. This paper presents the experimental setup, the test results, and finite element analyses
of the thermomechanical response of the photon shutters. Based on both experimental and ana-
lytical findings, thermal design guidelines are proposed for CuCrZr absorbers, masks, and photon
shutters.

Footnotes
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Results from the ALS-U storage ring alignment
system prototype

Wednesday, September 17, 2025 4:40 PM (20 minutes)

ALS-U stability and alignment requirements coupled with tight space constraints present in the
existing ALS have driven a new design for the storage ring support and alignment system. A proto-
type has been built and tested with alignment accuracy results in the 30 micron range and stability
results in the 35 nm range. The new design overcomes distinct ergonomic challenges and reliabil-
ity failures of earlier hardware iterations. The prototype has also been tested to an alignment time
requirement that is necessary to minimize dark time–the phase of the program when alignment
of the storage ring will occur. This paper presents the innovative solutions implemented on the
alignment system prototype to address the unique problems of ALS-U.

Footnotes

Funding Agency

Author: MILLER, Ryan (Advanced Light Source)

Co-authors: Mr HERNIKL, Chris (Lawrence Berkeley National Laboratory); Mr LIZOTTE, Eric
(Lawrence Berkeley National Laboratory); Mr MATICHARD, Fabrice (Lawrence Berkeley National
Laboratory); Ms ZHU, Hongyan (Lawrence Berkeley National Laboratory); RAY, Katherine (Lawrence
Berkeley National Laboratory); JOHNSON, Ryan (Lawrence Berkeley National Laboratory); Ms NGUYEN,
Serenity (Lawrence Berkeley National Laboratory)

Presenter: MILLER, Ryan (Advanced Light Source)

Session Classification: Accelerators Session 2

Track Classification: ACCELERATORS: Storage Rings

March 14, 2026 Page 162



MEDSI2025 - 13 ⋯ / Report of Contributions Compact multi-purpose imager f ⋯

Contribution ID: 182 Contribution code: TUP11 Type: Poster Presentation

Compact multi-purpose imager for the Matter in
Extreme Condition end-station at LCLS

Tuesday, September 16, 2025 5:05 PM (1 hour)

This paper presents the mechanical design of a new imaging system developed at the Matter in Ex-
treme Conditions (MEC) instrument at the Linac Coherent Light Source (LCLS) to improve setup ef-
ficiency while maintaining high-quality imaging performances. We designed an in-vacuum setup
for imaging both the focal spot of a laser and the targets themselves. The system integrates high-
resolution optics, remote positioning relative to the interaction point and control system. It sup-
ports spot sizes from 2 to 600 µm and spatial resolutions down to 1 µm. Using kinematic mounting
features, we ensured repeatability of internal components positioning and user-friendly way when
modifications are needed. The system is versatile as it accommodates different laser wavelengths,
it can function as a confocal imager for precise target positioning and its compactness allows it
to fit in various experimental geometries. Additionally, the system includes vacuum-compatible,
adjustable wavelength filtering and attenuation that maintain optical alignment. Finally, a shutter
protects the high-resolution optics from target debris while the whole imager is fully retractable
to further clear the target area.
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NMX, a long neutron beamline at the European
Spallation Source

Tuesday, September 16, 2025 1:40 PM (20 minutes)

NMX, the neutron macromolecular crystallography beamline, with its 157m distance between neu-
tron source and sample, is one of the long instruments about to enter into commissioning phase
with neutrons at the European Spallation Source in Lund. While the neutron shielding system, 3
chopper disks and more than 150m of finely aligned neutron guide mirrors safely transport a tai-
lored beam to the sample position, the end-station delivers extended automation capability to the
experiment: As a robotic goniometer exchanges, positions, precisely aligns and orients the crystal
sample, three industrial robots arrange the bespoke neutron detectors to optimize neutron scatter-
ing detection. Although the scientific technique has similarities with synchrotron MX beamline,
some engineering challenges are specific to the integration in a modern neutron spallation source.
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Numerical simulation and thermal optimization of a
catalysis chamber for the MIRAS beamline at ALBA

synchrotron
Thursday, September 18, 2025 4:20 PM (1 hour)

In the context of the development plan for the MIRAS beamline at the ALBA Synchrotron (Infrared
Microspectroscopy Beamline), a dedicated experimental chamber has been designed for the study
of catalytic reactions using synchrotron-based infrared spectroscopy. This chamber is designed
to operate with a reactive gas mixture composed of O₂, H₂, CO, and an inert gas such as Ar, at
pressures up to 20 bar, while maintaining sample temperatures between 480 ℃ and 500 ℃. To meet
these operational requirements, a study strategy based on numerical simulations has been defined.
This work presents all the numerical details considered in the simulations. Computational fluid
dynamics (CFD) analyses were performed using the ANSYS Workbench suite, incorporating turbu-
lence modeling, vacuum boundary conditions, and combined forced and natural convection. Three
design configurations were evaluated, followed by detailed parametric studies, including mesh sen-
sitivity analysis and simulations under extreme thermal conditions. The final configuration meets
all specified operational and thermal mechanical constraints, ensuring reliable performance under
synchrotron operating conditions.
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ConFlat® vacuum flange application and analysis in
various non-circular flange geometries

Thursday, September 18, 2025 4:20 PM (1 hour)

The National Synchrotron Light Source II (NSLS-II) facility at Brookhaven National Laboratory
uses an ultra-high vacuum (UHV) system to operate, which typically uses circular ConFlat (CF)
flanges to connect vacuum components together. With varying equipment design restrictions, the
implementation of non-circular CF flanges is being studied as a possible alternative, as it has been
used in other accelerators. Here, an analysis of noncircular CF flanges was conducted to identify
sealing problems associated with such flanges, particularly at the HEX beamline. Autodesk Inven-
tor and ANSYS Workbench were used to create models and conduct finite element analysis (FEA)
simulations, respectively. Parameters relating to the flange rigidity and geometry were performed
to find problem areas. The results suggest that the geometry, combined with plastic deformation of
the CF knife-edge and uneven pressure distribution, may contribute to the overall sealing failure.
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The extreme conditions catalytic cell for BL01 at
ALBA

Tuesday, September 16, 2025 5:05 PM (1 hour)

A new catalytic cell has been developed for the Infrared Spectroscopy and Microscopy (MIRAS-
BL01) beamline at the ALBA synchrotron. The aim of this instrument is to study catalytic reactions,
crucial for advancing sustainable chemistry by enabling energy-efficient processes and minimiz-
ing by-products. Infrared (IR) spectroscopy offers key molecular insights, helping identify active
species, understand mechanisms and link structure to activity. It also monitors catalysts in real
time, revealing structural changes that affect performance. The reactor is designed to operate in
transmission mode from vacuum conditions to pressures up to 20 bar of different mixtures of gases
and within a wide temperature range, covering from cryogenic temperatures up to a maximum of
500℃, while allowing the sample to move vertically few millimetres in order to alternate between
exposing it and the background. Currently in production, the design’s key aspects are presented,
covering the sample position mechanics, the various FEA calculations performed as well as the
necessary auxiliary systems, such as cooling mechanisms and the pressurized gas circuit.
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Survey and alignment of beamlines for Advanced
Photon Source Upgrade

Wednesday, September 17, 2025 5:00 PM (1 hour)

As part of the Advanced Photon Source Upgrade (APS-U) Project, all 72 beamlines needed to un-
dergo alignment to the new storage ring installation. Prior to beginning the alignment efforts,
beamline geometry files were to identify the location of components with respect to the beam
source. For new beamline installations, the remaining process was simpler. New components
were fiducialized in a lab, along with their support tables. Tables were then installed and aligned to
the beamline geometry configuration and a final report was generated for approval. However, for
existing beamlines, the process was more intricate. Fiducial records dating back to 1996 were used
to generate fiducial files. However, some information was lost over the years. In response, new
techniques were implemented to fiducialize components missing records in-situ to avoid removing
components from the beamline. Existing component positions were measured with respect to the
new source, then realigned. A report of pre-alignment and a report of realignment were generated
for approval. All beamlines have undergone realignment in one year timeline and successfully
gone through commissioning process.
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CBXFEL design, production, assembly, testing and
installation status

Wednesday, September 17, 2025 2:00 PM (20 minutes)

Use of a cavity-based X-ray free electron laser (CBXFEL) is potentially a way to dramatically im-
prove the stability and coherence of existing XFELs. CBXFEL consists of low-emittance electron
source, a magnet system with several undulators and chicanes, and an X-Ray cavity. The X-Ray
cavity stores and circulates X-ray pulses for repeated FEL interactions with electron pulses until
the FEL reaches saturation. The CBXFEL is expected to op-erate using 9.831 keV photons from
LCLS, using synthet-ic diamonds as cavity Bragg mirrors. The LCLS copper linac will deliver two
electron bunches 624 RF buckets apart, resulting in a total X-ray cavity length of 65500.87 mm.
The final X-ray cavity design, assembly, and installation status will be presented in this paper.
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Mechanical design and development status of a
Superconducting Wavelength Shifter for Sirius

Wednesday, September 17, 2025 5:00 PM (1 hour)

A cryogen-free Superconducting Wavelength Shifter (SWLS) designed to generate a peak mag-
netic field of 6.6 T, operating at 5 K, is currently under development for an upcoming hard X-ray
beamline of Sirius, the Brazilian synchrotron fourth-generation light source. This work presents
an overview of the mechanical development of several key subsystems of the SWLS. It includes
the design and fabrication of the clamps for both lateral and central coils, the development of all
thermal components responsible for coupling the cold mass to the cryostat cooling stages, and the
construction of the base frame that supports the SWLS cold mass. Additionally, the implemen-
tation and testing of Kevlar wires used to suspend the base frame are described. The design of
the vacuum chamber through which the beam will pass is also presented, along with the toler-
ance analysis to ensure the 0.5 mm gap between the coils and the vacuum chamber is maintained.
The project also considers the reuse of some parts from a decommissioned Superconducting Wig-
gler previously operated at the UVX. This article summarizes the ongoing mechanical design and
development of the SWLS project.
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Longitudinal gradient bending magnet(LGBM)
permanent magnet for Korea-4GSR Project

Wednesday, September 17, 2025 5:00 PM (1 hour)

A 4th generation storage ring based light source is being developed in Korea since 2021. It features
<60 pm rad intrinsic beam emittance, about 800 m circumference, 4 GeV e-beam energy, full energy
booster injection, and more than 40 beamlines which includes more than 24 insertion device (ID)
beamlines. To optimize the beam emittances, longitudinal gradient bending magnet is applied
in the storage ring design. The initial design was using conventional electrical excitation, but the
design is changed to use permanent magnet (Sm2Co17) to minimize energy costs. In this report, the
physics design and prototyping is described including field integral, field tuning, and temperature
compensation scheme.
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Energy distribution of photoelectrons from the first
mirror of a synchrotron radiation beamline

Tuesday, September 16, 2025 5:05 PM (1 hour)

Photoelectrons (PEs) are emitted from the surface of the first mirror of a synchrotron radiation
(SR) beamline when irradiated with white x rays. It has been reported that the PEs transfer heat
to the chamber walls and mirror holder, inducing thermal drift of the mirror and consequently
causing beam position and energy drift. We designed a copper shield which covers the entire
mirror surface to absorb the PEs. However, it was difficult to install due to its large size and
hindered observation of the mirror surface, thereby making the maintenance of the mirror more
difficult. To better understand the phenomenon of PE emission and to design a smaller and more
efficient shield, we have conducted spectroscopic analysis of PEs involved in heat transfer using a
retarding field energy analyzer at the beamline BL-11A of Photon Factory. The analyses revealed
that the energy distribution of PEs is largely independent of the beam’s angle of incidence on the
mirror surface, and that most of the emitted power originates from PEs with energies in the 1-2
keV range, although more than half of the emitted PEs have energies below 100 eV.
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Tuning FEA models of the ALS-U lattice magnets
supports using experimental modal analysis

Thursday, September 18, 2025 4:20 PM (1 hour)

The ALS-U project will deliver a beam 100x brighter than the existing ALS beam. In order to
achieve this, the RMS displacement levels above 10 Hz for all magnets in a sector of the storage
ring, shall be < 200 nm along the electron beam direction and < 35 nm in both transverse direc-
tions. A prototype storage ring raft was built to undergo vibration measurements and inform on
the expected performance of the production rafts. This paper details the approach chosen to tune
the prototype FEA model using specific measurements. First, the modal behavior of the model
was tuned using multiple impact multiple output hammer measurements. Through the iterative
updating of selective spring constant parameters representing the stiffness of the storage ring sup-
ports, the mode frequency, shape and damping coefficient were then determined to closely match
the experimental results. Random vibration FEA predicted levels at the magnets were validated
with measured magnet motion on the prototype raft. With the validated modeling and updated
parameters, the production raft types are predicted to meet the displacement level requirements.
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In-situ vibration measurements for evaluating
impact of low conductivity water induced vibration
on Advanced Light Source (ALS-U) accumulator ring
magnets and electron beam positioning monitors

Thursday, September 18, 2025 4:20 PM (1 hour)

Maximum vibration limit for the magnets of the accumulator ring (AR) for the Advanced Light
Source upgrade (ALS-U) project is <1 um in the transverse direction (X), <0.2 um in vertical (Y),
and < 1 um in beamline (Z). For the beam position monitors (BPM), it is <140 nm in X, Y and Z. Since
the ALS-U project is reusing the existing tunnel for the new AR and storage ring, a combination of
floor mounted and wall mounted AR supports stands are used with first natural frequency below
20 Hz, (possibly) rendering them sensitive to flow induced vibration. Significant FEA modelling
was done to estimate preliminary vibration levels, though it was challenging to model flow induced
vibration, necessitating measurements. The AR is now installed in the current ALS storage ring
tunnel, in order to be commissioned early, while the current ALS storage ring is operating. As part
of the installation, low conductivity water flows to all the magnets and beam position monitors. A
2 week measurement campaign was set up to leave accelerometers on the AR magnets and BPM’
s in the tunnel while the current ALS storage ring is running. Results were compared to the FEA
predictions and to the requirements.

Footnotes

Funding Agency

Author: JOHNSON, Ryan (Lawrence Berkeley National Laboratory)

Co-authors: ALLÉZY, Arnaud (Lawrence Berkeley National Laboratory); Mr ZAYTSEV, Dima
(Lawrence Berkeley National Laboratory)

Presenter: JOHNSON, Ryan (Lawrence Berkeley National Laboratory)

Session Classification: Poster Session 3

Track Classification: SIMULATION: Vibration

March 14, 2026 Page 174



MEDSI2025 - 13 ⋯ / Report of Contributions Nano-tomography instrumentati ⋯

Contribution ID: 196 Contribution code: THP41 Type: Poster Presentation

Nano-tomography instrumentation based on
magnetically levitated 6 DoF actuation

Thursday, September 18, 2025 4:20 PM (1 hour)

The latest, 4th generation synchrotrons, offer nanometer-scale imaging resolution and fast data
acquisition. However, corresponding existing sample manipulators mostly rely on quasistatic ac-
tuation principles and are built by stacking straightforward 1 DoF stages. This approach limits
dynamics performance and precision. To address this challenge, MI-Partners developed on behalf
of and in close collaboration with SOLEIL, a fully actively controlled 6-DoF sample manipulator
based on electromagnetic actuation. This system enables fast scanning with nanometer precision,
providing translational motions and continuous rotation, for full 360-degree angular tomography
reconstructions. The demonstrator was realized as part of the LEAPS-INNOV project. This paper
outlines the mechatronic design and development process to achieve first-time-right performance
in high-end mechatronic systems. Finally, acceptance test results are presented, demonstrating
nanometer-range tracking errors during high-speed 2D scanning modes (step-scan and fly-scan).
The manipulator also revealed clear limitations in some commercially available fiber-based dis-
placement interferometer systems.
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The new Nanomotion laboratory at ALBA
Thursday, September 18, 2025 4:20 PM (1 hour)

The ALBA Synchrotron has recently opened a Nanomotion Laboratory to support the upcoming
ALBA II upgrade to a 4th-generation light source. The laboratory is dedicated to research, develop-
ment, and commissioning of high-performance motion-and-positioning instrumentation, control
systems, and synchronisation between components. It is operated as a clean room with particles,
humidity, pressure and temperature control, built in the Experimental Hall to benefit from the
main slab’s vibration isolation. This work presents the laboratory’s specialised spaces, infrastruc-
ture, and capabilities, together with commissioning data that verify the design specifications. We
also highlight current collaborations within ALBA and invite external partners to explore joint
projects that leverage the laboratory resources.
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Design and analysis of the ALS-U Photon Transport
Line
Wednesday, September 17, 2025 5:00 PM (1 hour)

The Advanced Light Source Upgrade (ALS-U) will increase the brightness and coherent flux of
soft X-rays by a factor of 100 through the use of a multibend achromat lattice. While maintaining
a similar number of beamlines, this enhancement introduces significant challenges in packaging
photon transport line (PTL) components and managing elevated thermal loads within increasingly
constrained spaces. To address these issues, we performed a comprehensive design and analysis of
all PTL absorbers and vacuum chambers, using CAD-based ray tracing, geometric evaluations, and
numerical simulations to assess beam power deposition under both nominal and missteered condi-
tions. Different thermal analysis strategies were employed for insertion device and bend magnet
beamlines to ensure safe operation across varied beam characteristics. This work summarizes the
design methodology, analysis results, and the current development status of the ALS-U Photon
Transport Line as it advances toward production and testing.
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KB mirrors mechanics innovation for optimal
nanobeam focus and stability at ID01

Wednesday, September 17, 2025 5:00 PM (1 hour)

The highly coherent beam delivered by the Extremely Brilliant Source allows improving beam
quality and size on long nano-beamlines. To benefit from this upgrade, the focusing mirrors of the
Kirkpatrick-Baez (KB) and its mechanics were redesigned to improve the nano-beam stability in
the versatile experimental setup of ID01 beamline. The optical design to get a 50nmx50nm beam
lead to two fixed focused elliptical mirrors with a multilayer coating and a 50nrad slope error with
a working distance of 37mm. In this context, there are two crucial aspects for the mechanics: one
is to be able to hold the optics without degrading the shape of the mirrors; the other is to have a
very precise alignment and adjustment of the opto-mechanical equipment at the beamline. I will
describe the mechanical design used to achieve these two objectives, the laboratory measurements
and the results obtained on the beamline.
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Can stepper motors replace the piezos in a
high-resolution monochromator?

Thursday, September 18, 2025 4:20 PM (1 hour)

The IXS High Resolution Monochromator (HRM) on the Petra III Beamline P01 is used for the
medium X-ray range from 2.5keV to 3.5keV. The core piece is a disk that carries the crystals. An
encoder ring is attached to the circumference. A radial and axial runout of less than 1µm during
rotation of maximum +-20° is ensured by a high-precision spindle bearing. Rotation is performed
by a PiezoLEG with a 110 mm long ceramic rod, which is coupled to the disk and offers an an-
gular resolution of 100nrad at best. The HRM has been in operation since mid-2017 with four
independent superstructures - two for the inline arrangement, two for the nested arrangement.
Unfortunately, the PiezoLEGs stop from time to time because cold welding occurs between the
piezo legs and the ceramic rod in a high vacuum, which is probably due to the very long ceramic
rods and the imperfect coupling to the structure. As the currently required angular resolution is
1700nrad +-500nrad, the idea arose to replace the PiezoLEGs with a pusher, driven by a stepper
motor. Initial tests with a commercially available pusher show promising results in closed-loop
operation.
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Diamond-II prototype girder testing
Wednesday, September 17, 2025 5:00 PM (1 hour)

This presentation will detail the development and testing of the Diamond-II girder and support
system for the Diamond-II storage ring. Key topics include the design choices for the mechanical
positioning system, comprehensive vibration test and analysis, alignment, and transport testing.
Additionally, the laser tracker survey processes and impact on alignment uncertainty will be dis-
cussed. The manual alignment system features a primary overconstrained four-wedge jack system
atop a series of base plates each controlling different degrees of freedom, linear encoders are used to
feedback relative movements of the girder during the alignment process. A secondary mechanical
locking system is included which is intended to improve the overall system stiffness and vibration
response. Extensive vibration and alignment test and analyses have been conducted to ensure the
system meets the physics requirements for the Diamond-II storage ring and the results of this will
be presented.
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The new ALBA diffractometer for microfocus beam
macromolecular crystallography experiments at

XAIRA beamline
Tuesday, September 16, 2025 5:05 PM (1 hour)

XAIRA, the new microfocus MX beamline at ALBA aims to deliver optimal diffraction images by
enclosing the entire end-station in He atmosphere, including the diffractometer and the detector,
while keeping the compatibility with standard cryo-crystallography tools and robot. The sub-100
nm SoC diffractometer, based on a unique helium bearing goniometer also compatible with air,
has been designed to deliver high quality data from micron sized crystals from fast oscillation
and fixed-target MX experiments while allowing a tight sample to detector distance of 70mm.
The diffractometer also includes a double on-axis visualization system for sample imaging at sub-
micron resolutions, a quick retractile collimator and beamstop assembly, a front- and backlight
illumination system and a fast in/out YAG:Ce screen system for beam positioning. Here, the overall
system design and performance results are presented.
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Simulation approaches for magnet design in the
ALBA II synchrotron upgrade

Thursday, September 18, 2025 4:20 PM (1 hour)

ALBA II, developed by ALBA CELLS (Barcelona, Spain), is a fourth-generation upgrade of the
ALBA synchrotron. To achieve its targeted increase in photon beam brilliance and coherence, the
new storage ring requires precise validation and optimization of its magnetic structures. The de-
sign includes six magnet families—bending, antibending, quadrupoles, sextupoles, octupoles, and
correctors—totaling around 720 units, including electromagnets and permanent magnets. This
work compares three simulation workflows for ALBA II magnets: ANSYS Maxwell –Magneto-
static (FEA), ANSYS Workbench –Magnetostatic (FEA), and Opera/RADIA. Each is used to predict
field distribution, magnetic forces, and mechanical loads, and to provide boundary conditions for
coupled thermo-structural analysis. We discuss the capabilities and limitations of each approach,
focusing on meshing, solution time, post-processing, and CAD integration. Results are consis-
tent across platforms, with key advantages: meshing speed (in-house tool), multiphysics coupling
(Workbench), and batch processing (Maxwell). Uncertainties, cross-validation, and schedule im-
pacts are also addressed.
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A concept improvement design of the girder
adjustment system for TPS storage ring

Wednesday, September 17, 2025 5:00 PM (1 hour)

The girder adjustment system of TPS storage ring can fine adjust each girder in 6 axes with 6
kinematic mounting motorized cam movers. The installation of the TPS had demonstrated this
design. However, this design is freely mounted with gravity and the 1st natural frequency is less
than 30 Hz even with supplement side locking system. Moreover, the motor controller restricts
the beginning power output and sometimes the girder will falling when the electromagnetic motor
brake is released. A concept improvement design is thus introduced to modify these situations.
In this design, a worm gearbox addition can raised the reduction ratio to prevent the falling and
inverse kinematic mounting movers with strong springs not only firmly lack the girder to raise
the natural frequency but also preserve the motorized algorithm. This paper describes the design
in detail.
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Controlling of a nano imaging test device
Tuesday, September 16, 2025 5:05 PM (1 hour)

In preparation for the accelerator upgrade “PETRA IV” at DESY, a nano imaging test device for the
experiment end stations, called SPIDER, is under development. Aside to new concepts for the ultra
stable mechanical design, the controlling of the mechatronical parts and sensors as active feedback
plays another important role. The device is driven by different motor types like steppers, servos
and piezos. For synchronization purposes most of the controllers are connected via a real-time
bus which is led by one master real-time controller (plc). All axes are equipped with nanometer
resolving encoders and the sample holder is monitored by a laser interferometer. With these sen-
sors as feedback, the master plc can not only monitor all axes but also provides capabilities for
online correction of mechanical imperfections and active damping of vibrations. The poster will
show the control structure together with measurement results from the prototype in the lab.
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Development of magnet prototype for Siam Photon
Source II
Wednesday, September 17, 2025 3:20 PM (20 minutes)

The Siam Photon Source II (SPS-II) is Thailand’s next-generation 3 GeV synchrotron light source,
designed to deliver high-brightness radiation for scientific and industrial use. Its storage ring, com-
prising 14 Double Triple Bend Achromat (DTBA) cells and targeting a natu-ral beam emittance
below 1 nm·rad, requires numerous high-precision magnets with strict mechanical and mag-netic
specifications. This work presents the development of magnet prototypes, covering the full design
process including magnet type and material selection, yoke and pole geometry optimization, and
magnetic field simulation with OPERA 3D considering saturation and permeability. Mechanical
design involved core and coil material selec-tion as well as structural, thermal, and vibrational
analyses using AutoCAD, SolidWorks, and ANSYS to ensure mechanical integrity. Prototypes
were fabricated using high-precision machining and vacuum pressure impregna-tion (VPI) for coil
insulation, then tested for dimensional accuracy and magnetic field performance. This marks Thai-
land’s first domestically developed magnet prototype, realized through collaboration with local
industry, laying a solid foundation for the SPS-II project.
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Design of alignment network for the Siam Photon
Source II

Thursday, September 18, 2025 1:40 PM (20 minutes)

The development of the 3 GeV synchrotron light source in Thailand represents a major advance-
ment in national scientific infrastructure, aiming to provide high-brightness synchrotron radiation
for broad scientific and industrial applications. The installation of core accelerator systems, includ-
ing magnet systems, vacuum systems, and girder systems, requires micrometer-level precision to
ensure long-term stability. This study introduces a newly designed alignment network system
focused on minimizing measurement uncertainty to meet the tight positioning tolerances of the
electron storage ring. Simulations and analyses were performed using Spatial Analyzer software
and the Unified Spatial Metrology Network (USMN), integrated with high-precision laser trackers.
The resulting network achieves sub-millimeter accuracy within specified tolerances, supporting
precise component installation. This work enhances the capabilities of Thailand in reference net-
work design for high-precision systems and offers an adaptable framework for future advanced
technology applications.
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Mechanical design and analysis for a DMM at the
EMBL@PETRA III beamline P14

Thursday, September 18, 2025 4:20 PM (1 hour)

Development is underway for a Double Multilayer Monochromator (DMM) at the EMBL beam-
line P14 at PETRA III (DESY). This beamline focuses on macromolecular crystallography (MX)
and biological imaging. It is planned to operate this DMM alternately with the existing Double
Crystal Monochromator (DCM). Due to its larger bandwidth, the DMM is expected to increase
flux by nearly two orders of magnitude, significantly extending the accessible time domain for
time-resolved X-ray crystallography into the microsecond range. Maintaining the stability and
performance of the DMM’s precision optics and mechanics requires a robust housing. A custom
vacuum chamber has been engineered to provide exceptional stability and minimal deformation
under operational and vacuum loads. Both the DMM substrates and the vacuum chamber design
were rigorously analysed using Finite Element Analysis (FEA). This comprehensive analysis char-
acterised and optimised stress and displacement distributions, ensuring the necessary stability for
the DMM’s sensitive internal components.
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Simulation-driven innovation for instrumentation
development at DESY and European XFEL

Thursday, September 18, 2025 10:20 AM (20 minutes)

Simulation is becoming a key driver of digital transformation strategies. Through AI/ML and data-
driven methodologies, the “shift left”approach is increasing the impact of simulation on instru-
mentation R&D. This contribution presents two examples illustrating this progress at DESY and
European XFEL.The first focuses on CFD simulations for the cryogenic liquid jet platform at the
High Energy Density(HED) instrument at EuXFEL, supporting high-repetition-rate sample deliv-
ery. The simulations study the sensitivity of jet behavior to nozzle geometry, boundary conditions,
physical and numerical parameters, showing strong agreement with experimental data and provid-
ing insights for optimization. The second highlights a novel simulation-driven design for detector
cooling system. With extreme energy intensity and heat load from the x-ray laser beam, efficient
and compact cooling solutions are crucial. Using the generative design tool Coldstream, innova-
tive cooling structures are developed through an automated, multi-objective optimization process
considering manufacturability. Across both examples, systematic validation and verification are
implemented to ensure simulation reliability.
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Rapid beamline diagnostics for upcoming BESSY II+
SoTeXS beamline

Tuesday, September 16, 2025 5:05 PM (1 hour)

As part of the BESSY II+ * upgrade, the new SoTeXS (Soft-to-Tender X-ray Spectroscopy) beamline
will enable high-precision, high-throughput studies of battery materials in the 0.5–5 keV energy
range. At the endstation, battery cells with varying material combinations will undergo charging
and discharging phases while being exposed to the beam. To ensure that, variations in the measure-
ments are attributable to changes within the cells rather than fluctuations in beam properties, a
rapid diagnostics procedure will be implemented. This procedure will monitor beam performance
in between the battery measurements. This includes measurement of key parameters such as pho-
ton flux, energy resolution, and beam focus. The system combines a retractable ionization chamber
for energy resolution measurements and a camera-based setup using OpenCV and ChArUco mark-
ers for determining beam spot size and position**. These tools allow beam performance monitoring
between sample loading cycles and represent an advance over commissioning-only diagnostics on
current BESSY II beamlines. This paper presents the technical requirements of the SoTeXS beam-
line and a selection of potential diagnostic tools.

Footnotes
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THE UPGRADE PROCESS AT BESSY II AND HZB”, 19th Int. Conf. Accel. Large Exp. Phys.
Control Syst., Cape Town, South Africa , doi:10.18429/JACoW-ICALEPCS2023-MO2AO04
** W. Smith et al., “USING ARUCO CODES FOR BEAM SPOT ANALYSIS WITH A CAMERA AT
AN UNKNOWN POSITION”, 19th Int. Conf. Accel. Large Exp. Phys. Control Syst., Cape Town,
South Africa, doi :10.18429/JACoW-ICALEPCS2023-THMBCMO30
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Mechanical design and implementation of a High
Harmonic Generation source at the SXP instrument

Tuesday, September 16, 2025 5:05 PM (1 hour)

The Time-Resolved X-Ray Photoelectron Spectroscopy (TR-XPES) experimental station at the Soft
X-ray Port - SXP Scientific Instrument of the European XFEL has been developed to perform fem-
tosecond time-resolved photoelectron spectroscopy experiments on solids. The SXP Scientific In-
strument opens new scientific opportunities for fs TR-XPES, including core level photoelectron
spectroscopy (XPS), photoelectron diffraction in forward scattering (XPD), and increased probing
depth through higher electron kinetic energies. To further extend experimental capabilities, a
laser-based High Harmonic Generation (HHG) source is under development. HHG pulses in the
extreme ultraviolet (XUV) range up to 70 eV will be generated using a 1030 nm pump laser with
200 μJ pulse energy at a nominal 334 kHz repetition rate. This photon energy range will enable
to perform measurements more surface sensitive and allow to study of shallow core levels with
high fidelity and the measurement of valence band dispersion with high angular precision. This
contribution describes the mechanical design, key technological developments, implementation,
and current status of the HHG source at the SXP Instrument.
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In-line Sample viewer for sample alignment and
visualization in SAXS/WAXS experiments at the

CoSAXS Beamline at MAXIV Laboratory.
Tuesday, September 16, 2025 5:05 PM (1 hour)

The CoSAXS beamline at MAX IV Laboratory has incorporated an in-line sample viewer. This new
feature allows users to visually monitor and optimize the sample position within the beam path
directly, which is crucial for experiments requiring precise micrometric alignment. The in-line
viewer is designed to support intricate experimental setups such as microfluidics, where precise
control of fluid flow and sample positioning is essential. The viewer is particularly helpful for
TR-XSS, where experiments involve triggering structural changes with a laser and then rapidly
collecting X-ray scattering data. Precise alignment is needed to ensure accurate measurements.
The primary goal of the in-line viewer is to enable users to achieve and maintain micrometric
precision in sample positioning, which is often necessary for advanced experiments.
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Commissioning of the APS-Upgrade storage ring
vacuum system

Thursday, September 18, 2025 4:20 PM (1 hour)

The APS-Upgrade Project (APS-U) built a new electron 1100 meter circumference storage ring
within the original APS tunnel. APS-U’s new storage ring vacuum system is a complex assembly
of over 2500 custom vacuum chambers. The vacuum pumping system is a hybrid combination of
NEG-coated vacuum chambers, ion pumps, and uncoated chambers with NEG strip pumping. APS-
U began operations in April 2024 and by early 2025 has successfully commissioned the vacuum
system to achieve low UHV operating pressures which helped the machine reach key performance
parameters and allows for reliable delivery of beam to the users with minimal downtime. The
commissioning performance of the machine indicates the NEG coated chambers are performing
reliably even with a relatively minimal bakeout and activation. This presentation will share results
and analysis of the vacuum system commissioning and performance along with lessons learned
from the installation and operations phases.
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Microfocus tender X-ray beamline utilizing dipole
radiation at BESSY II

Tuesday, September 16, 2025 5:05 PM (1 hour)

A new beamline has been established on a dipole magnet at BESSY II in PTB’s own laboratory. The
microfocus of the beamline has a typical spot size of 20 µm x 20 µm within the range of 1.5 keV to
10 keV monochromatized dipole radiation. Particularly, the microfocus will make X-ray spectro-
metric measurements more efficient and accurate, especially for techniques such as micro-X-ray
fluorescence spectroscopy and X-ray emission spectroscopy using a von Hamos spectrometer. The
core of the beamline is the monochromator that combines two modules: a plane grating monochro-
mator (PGM) equipped with a multilayer-coated blazed grating and a plane mirror for energies up
to 3.5 keV, and a double crystal monochromator (DCM) with two Si (111) crystals for energies
above 2.45 keV. All the other mirrors are coated with Pt. To suppress higher-order contributions
above 4 keV, the toroid M1 has an additional coating stripe of carbon. M1 and cylindrical M2
generate an intermediate focus at the exit slit. The final microfocus is created by a Kirkpatrick-
Baez optic with two plane-elliptical mirrors. Initial results will be presented regarding beamline
performance as well as from the commissioning phase.
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A wavelength-dispersive spectrometer for resonant
inelastic X-ray scattering

Tuesday, September 16, 2025 5:05 PM (1 hour)

Conventional X-ray techniques often lack the energy resolution, the efficiency or the polarization
sensitivity required. In collaboration with the NIST the PTB has developed a new wavelength-
dispersive spectrometer (WDS) capable of high-resolution XES and RIXS in the photon energy
range from 80 eV to 1500 eV. The WDS finds its main applications in the investigation of low Z
compounds and battery material research, the validation and development of theoretical calcu-
lation tools, and the accurate determination of x-ray fundamental parameters∗. The innovative
design is based on a modified Hettrick-Underwood geometry and is equipped with sets of vari-
able line spacing (VLS) gratings and related spherical mirrors allowing for efficient collection and
diffraction of X-rays∗∗, ∗ ∗ ∗. In addition, the perpendicular dual detection arms enable simultane-
ous measurements in different orientations to the polarization plane of the incident synchrotron
radiation. The incident monochromatized undulator radiation is focused down to a 7 µm spot size
using a single-bounce monocapillary X-ray optics. A position-sensitive CCD camera is used as a
detector in each arm.

Footnotes

∗ B. Beckhoff, Nanomaterials 12 (2022), 2255
∗∗ S. Dörfler, H. Althues, P.Härtel, T. Abendroth, B. Schumm and S.Kaskel, Joule 4, 539–554 (2020)
∗∗∗ K. J. Kim, M. Balaish, M. Wadaguchi, L. Kong and J.L.M. Rupp, Adv.Energy Mater. 11, 2002689
(2021)
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The X-ray free-electron laser oscillator at the
European XFEL: design and status

Thursday, September 18, 2025 3:20 PM (20 minutes)

This contribution provides an insight into the X-ray Free Electron Laser Oscillator (XFELO), an
R&D project currently under commissioning at the European XFEL. XFELO aims to be the first
demonstrator of a cavity-based free electron laser, promising significantly enhanced beam proper-
ties. The layout of the optical cavity and its integration into the SASE1 undulator section present
unique challenges, particularly regarding the optomechanics to align the individual optical ele-
ments. These requirements include two angular and two linear degrees of freedom (DoF) with
nanoradian-level angular stability and resolution, long travel ranges of up to 40 mrad, ultra-high
vacuum compatibility, non-magnetic materials, and radiation resistance. To meet these demands,
high-precision mechanics were developed that are based on flexures and combine parallel kinemat-
ics for high-resolution angular alignment with integrated serial kinematics for linear positioning.
We will provide an overview of the XFELO setup, followed by a detailed look at the design and im-
plementation of the precision mechanics. Finally, we will present a brief summary of the current
status of commissioning and performance.
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Storage ring vacuum system design for Korea-4GSR
with pill-type getters

Thursday, September 18, 2025 2:00 PM (20 minutes)

The Korea Fourth-Generation Storage Ring (Korea-4GSR) is under construction in Chungju, Ko-
rea, aiming for ultra-low emittance at 4 GeV. Korea-4GSR employs pill-type getters strategically
positioned within its vacuum chambers as an alternative to Non-Evaporable Getter (NEG) coatings
commonly used in similar facilities. This design choice offers simplified manufacturing processes
and ease of maintenance. In this presentation, we highlight updated aspects of the Korea-4GSR
vacuum system utilizing pill-type getters. Recent progress includes refined chamber geometries,
optimized pill-getter placement for improved pumping efficiency, and enhanced thermal manage-
ment strategies ensuring structural integrity under high photon flux. Additionally, results from
prototype chamber testing, covering achievable vacuum pressure, getter activation procedures,
and long-term performance, are discussed. These updates aim to enhance the operational perfor-
mance and reliability of the vacuum system for synchrotron radiation applications.
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Innovative design strategies and development of
girders using topology optimization for PETRA IV

Wednesday, September 17, 2025 5:00 PM (1 hour)

Precise magnet alignment and mechanical stability are critical challenges in the design of support
structures for the PETRA IV synchrotron radiation facility at DESY. Due to the limitations of the
existing tunnel infrastructure, magnets must be pre-aligned on girders with high precision be-
fore installation, while the girders themselves must accommodate relative tunnel movement and
meet stringent vibration stability requirements. A topology optimization approach was applied
to develop lightweight yet stiff girder structures with high eigenfrequencies, balancing structural
performance and manufacturing efficiency. A full-scale demonstrator was successfully cast, vali-
dating the feasibility of the approach. The results highlight the advantages of topology-optimized
casting in terms of cost, tolerance control, and design agility, enabling faster iteration and integra-
tion of changes during the development cycle.
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Design and implementation of a parallel linkage
mechanism with spring assembly for magnetic force

compensation in insertion devices
Wednesday, September 17, 2025 5:00 PM (1 hour)

This study presents the design and fabrication of a me-chanical compensation system aimed at
neutralizing the magnetic attraction forces inherent in insertion devices (IDs) used in synchrotron
radiation facilities. In long IDs, such as those measuring 4 meters in length, multiple compensation
modules—typically four—are required to maintain structural stability and magnetic field uniformi-
ty. In this work, a single compensation module was de-signed, fabricated, and installed on a test
platform to verify the feasibility and mechanical performance of the proposed mechanism. The
system integrates a parallel linkage mechanism with a spring assembly consisting of twelve coil
springs. The parallel linkage ensures synchronized and stable movement of the magnetic arrays
with minimal structural deformation, while the spring assembly provides a counteracting force
that balances the increasing magnetic attraction as the ID gap narrows. Although the mechanism
was not installed on a working ID, test results demonstrate its effectiveness in reducing structural
load and maintaining precise displacement control under simulated magnetic force conditions.
This confirms the concept’s viability and its potential for improving operational efficiency and
safety in future ID applications.
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Activation mechanism of surface partially nitrided
high-purity titanium deposited film as a

nonevaporable getter (NEG) studied by soft X-ray
photoelectron spectroscopy (XPS) and angle-resolved
hard X-ray photoelectron spectroscopy (HAXPES)

Thursday, September 18, 2025 4:20 PM (1 hour)

Recently we found that the surface partially nitrided high-purity Ti deposited film can be activated
as a nonevaporable getter (NEG) by heating at 185 ℃. In this study, we investigated the activation
mechanism of surface partially nitrided high-purity Ti by using soft X-ray photoelectron spec-
troscopy (XPS) and angle resolved Hard X-ray Photoelectron Spectroscopy (HAXPES). Both XPS
and HAXPES measurements show that most of the surface oxygen atoms diffuse into the Ti bulk
by heating at 470 ℃. Based on these results we proposed the following activation mechanism for
the surface partially nitrided high-purity Ti film. When heated at 185 ℃, oxygen atoms in the
vicinity of the surface nitrogen atoms diffuse into the Ti bulk, creating a narrow path of oxygen
deficiency sites along the diffusion route of the oxygen atoms. When returning to room tempera-
ture, hydrogen gas is slightly pumped through this oxygen deficiency path. When heated at 450
℃, most of the surface oxygen atoms diffuse into the Ti bulk, exposing a large area of metallic
Ti on the surface. When returning to room temperature, it starts to pump reactive residual gases
with high pumping speeds.

Footnotes

Funding Agency

This work was partly supported by KAKENHI (22K04937) and TIA-Kakehashi (TK23-004 and TK24-
002). The measurements were performed under PF PAC, 2021S2-003 and the approval of SPring-8
(No. 2023A1767).

Author: MASE, Kazuhiko (Institute of Materials Structure Science)

Co-authors: Mr YOSHIDA, Keisuke (Yokohama National University); Prof. OZAWA, Kenichi (In-
stitute of Materials Structure Science; The Graduate University for Advanced Studies, SOKENDAI); Dr
TAKAGI, Yasumasa (SPring-8 (Japan)); Prof. KAKIUCHI, Takuhiro (Ehime University); Prof. OHNO,
Shinya (Yokohama National University); KIKUCHI, Takashi (High Energy Accelerator Research Orga-
nization)

Presenter: MASE, Kazuhiko (Institute of Materials Structure Science)

Session Classification: Poster Session 3

March 14, 2026 Page 199



MEDSI2025 - 13 ⋯ / Report of Contributions Activation mechanism of surface⋯

Track Classification: CORE TECHNOLOGY: Vacuum

March 14, 2026 Page 200



MEDSI2025 - 13 ⋯ / Report of Contributions Enhancing the performance of old⋯

Contribution ID: 225 Contribution code: WEP30 Type: Poster Presentation

Enhancing the performance of old X-ray mirrors
through surface figure correction

Wednesday, September 17, 2025 5:00 PM (1 hour)

The X-ray Optics Laboratory at the Pohang Accelerator Laboratory is advancing synchrotron ra-
diation research by enhancing X-ray mirror performance through in-house precision metrology
and coating technologies. A thin-film deposition system was developed for coating X-ray mirrors
up to 1 meter in length. By precisely controlling the substrate stage speed, the system can correct
and modify the surface figure of the mirror. Differential deposition is achieved by continuously
adjusting the substrate’s movement during coating. The stage control system calculates the dwell
time using deconvolution algorithms, based on accurate measurements of the unit coating distri-
bution and the target surface figure. Recently, the lab successfully reduced the figure error of the
5A beamline mirror by a factor of 15, and plans are underway to extend these improvements to
other beamlines, including those at PLS-II and XFEL.
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Residual gas analysis in oxygen-free Pd/Ti deposited
UHV chamber

Thursday, September 18, 2025 4:20 PM (1 hour)

Recently we have developed a new NEG, oxygen-free Pd/Ti. The initial pumping speeds of the
oxygen-free Pd/Ti thin film after baking at 150 ℃ were estimated to be 3.2 L s–1 cm–2 for H2
and 7.6 L s–1 cm–2 for CO at room temperature. The oxygen-free Pd/Ti deposition for vacuum
chambers and components in soft X-ray beamlines of synchrotron radiation (SR) facility seems to
be ideal because it can be partially activated by baking at 75 ℃ for 6 h , and its pumping speed does
not decrease in the pressure region below 10–8 Pa. We applied oxygen-free Pd/Ti deposition for
the first mirror (M1) test chamber of a soft X-ray branch in a new beamline BL-11 in the Photon
Factory 2.5 GeV ring (Tsukuba, Japan). Then the mirror and mirror holder system were installed
in the M1 test chamber. After pumping and baking at 90–110 ℃ for 52 hours, the pressure in the
M1 test chamber reached 6.9 × 10–8 Pa. When the M1 test chamber was isolated from TMP the
pressure was maintained at ca. 5 × 10–7 Pa. Analysis of residual gases in the oxygen-free Pd/Ti
deposition M1 test chamber showed that amount of hydrocarbons were below detection limits and
that major of the residual gas was H2.

Footnotes

Funding Agency

This work was partly supported by KAKENHI (22K04937) and TIA-Kakehashi grants (TK23-004
and TK24-002).

Author: KIKUCHI, Takashi (High Energy Accelerator Research Organization)

Co-authors: Mr KATAOKA, Ryoma (High Energy Accelerator Research Organization); Mr TANAKA,
Hirokazu (High Energy Accelerator Research Organization); Dr WAKABAYASHI, Daisuke (High En-
ergy Accelerator Research Organization); Dr OHIGASHI, Takuji (High Energy Accelerator Research
Organization); Ms ISHII, Haruno (High Energy Accelerator Research Organization); Dr NITANI, Hi-
roaki (High Energy Accelerator Research Organization); Prof. MASE, Kazuhiko (Institute of Materials
Structure Science)

Presenter: KIKUCHI, Takashi (High Energy Accelerator Research Organization)

Session Classification: Poster Session 3

Track Classification: CORE TECHNOLOGY: Vacuum

March 14, 2026 Page 202



MEDSI2025 - 13 ⋯ / Report of Contributions Test beamline construction and d ⋯

Contribution ID: 227 Contribution code: TUP55 Type: Poster Presentation

Test beamline construction and device performance
evaluation at PLS-II

Tuesday, September 16, 2025 5:05 PM (1 hour)

A test beamline has been built at the Pohang Light Source-II (PLS-II) to check the performance of
new diagnostic and optical devices. The entire beamline is installed inside an experimental hutch,
which includes basic support systems like a portable crane, cooling lines, and air lines for easier
setup and testing. Currently, the beamline includes a 4-way slit, screen monitor, wire scanner,
and a double crystal monochromator (DCM). New diagnostic devices for synchrotron radiation
will also be developed and tested here. Optical devices such as the DCM and mirror manipulator
are being upgraded, and we are focusing on improving mechanical stability and reducing beam
vibrations. The goal is to apply these improvements step-by-step to the existing beamlines at PLS-
II.
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Mechanical evaluation and CAD modelling for MAX
4ᵁ: MAXIV storage ring upgrade

Wednesday, September 17, 2025 5:00 PM (1 hour)

MAX 4U is an upgrade project of the MAX IV 3 GeV storage ring, to be realized by the early 2030’
s in Lund, Sweden. The goal of the upgrade is to reduce the horizontal electron beam emittance to
below 100 pm.rad. A new magnet lattice will be used to achieve this goal. Many different scenarios
for different lattices are evaluated from the mechanical engineering aspect to serve as input for
the final lattice choice. In this paper, we describe the method used to build CAD-models for the
evaluation work and how the components are affected, both mechanical and thermal loads on the
vacuum system from the new synchrotron radiation power.
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Rapid development and implementation of a custom
photon stop at the Advanced Light Source: from

failure analysis to predictive maintenance
Wednesday, September 17, 2025 1:20 PM (20 minutes)

In June of 2023, the Advanced Light Source (ALS) at Lawrence Berkeley National Laboratory,
Berkeley, California, United States, experienced a vacuum interlock event that caused a beam
dump. Upon investigation, the vacuum technicians discovered a leak in the cooling system of a
custom photon stop in Sector 5 (12 total). This paper will detail the event, the temporary restora-
tion of operations, and the process of how a new photon stop was designed, analyzed, fabricated,
assembled, tested, qualified, installed and commissioned in a fourteen week window. Over 20
years had passed since the original photon stop was installed in the ALS. Since then, the technol-
ogy landscape has changed and many of the manufacturing capabilities have lapsed or become
extinct not only in the United States, but across international boundaries. This is especially true of
brazing. There is a parallel discussion of the causality for the failure which led to the destructive
evaluation of the original photon stop. Finally, engineering looked at the thermal fatigue analysis
and provided the operation staff with a specific tool to evaluate and maintain the new photon stop.
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Design of a damping wiggler at SPring-8-II as a
high-energy X-ray source

Wednesday, September 17, 2025 5:00 PM (1 hour)

SPring-8 will be upgraded to SPring-8-II, a fourth-generation synchrotron with a multi-bend achro-
mat lattice, by 2028. The beam energy will be reduced from 8 to 6 GeV, substantially lowering emit-
tance. To further reduce the emittance, a damping wiggler is planned for installation in a 30 m
straight section. High-energy X-ray above 100 keV are in demand for industrial use, but lowering
the beam energy reduces photon flux in this range. A damping wiggler can enhance this flux. We
therefore designed the wiggler not only for emittance reduction but also as a high-energy X-ray
source. The wiggler will be installed in a straight section with five drift spaces, each about 4 m
long, to accommodate the wiggler, masks and related components. Its parameters—unit number,
period length, gap and total length—were optimized to achieve low emittance, high photon flux
and reduced heat load on absorbers. To handle radiation up to 75 kW and 800 W/mm² over a wide
solid angle, the mask aperture was designed to limit angular spread and reduce the heat load on the
absorber at the downstream bending magnet chamber. This study presents the optimized wiggler
design and power density evaluation at the mask.
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Design of a stable Double Crystal Monochromator
for synchrotron beamlines

Wednesday, September 17, 2025 5:00 PM (1 hour)

Pohang Accelerator Laboratory (PAL) has developed various double crystal monochromators (DCMs)
using domestic technologies and is currently pursuing a new design focused on enhanced per-
formance and mechanical stability. This study introduces the design and fabrication of a next-
generation DCM optimized to minimize thermal deformation under high heat loads and suppress
mechanical vibrations for improved beam stability. High thermal conductivity materials and an
efficient cooling system were integrated to mitigate thermal effects, while a structurally reinforced
design was employed to reduce vibration. The system was validated through thermal and struc-
tural simulations, vibration testing, and performance evaluation under actual beamline conditions.
The developed DCM demonstrates improved energy stability and positional accuracy, contributing
to high-precision synchrotron radiation experiments.
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Corrosion studies of MAX IV storage rings’vacuum
components

Friday, September 19, 2025 10:40 AM (20 minutes)

MAX IV is in operation since 2015. The vacuum system is based on copper, water cooled vacuum
chambers and lumped absorbers. A study was carried out to analyse the corrosion level of the
water cooling channels. The aim was to determine the root causes and the possible impact on
vacuum system operation. The focus was on finding pitting corrosion, since it is the most critical
for creating cracks through the thickness of the chambers’walls and potentially causing leaks. The
study is important in view of MAX IV 3 GeV storage ring upgrade project - MAX 4U - under
development since 2024. There, one of possible scenarios is to reuse and adapt the geometry of the
existing vacuum system to a new lattice, therefore ensuring its longer lifespan is crucial.
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ROCK-IT: automated sample handling for operando
catalysis at synchrotron beamlines

Thursday, September 18, 2025 4:20 PM (1 hour)

In the context of the ROCK-IT project∗, an automated sample handling system was developed at
beamline P65 (DESY) to streamline in-situ and operando catalysis experiments. It uses a UR10e
robotic arm with a RobotIQ 2F-85 gripper to handle catalyst samples in standardized holders, each
identified via QR codes. Upon Tango control system initiation, the robot scans a 6-sample mag-
azine, locates the next sample using a vision system and AruCo markers, and positions it at the
measurement station. The sample is clamped with pneumatic cylinders, connected to gas lines,
leak-tested, and heated. ROS2 is used as the main control framework to hide the robotics complex-
ity, enable modularity, and allow scaling to other beamlines. It interfaces with Tango controls,
triggered by the Bluesky plan, creating a seamless pipeline from experiment planning to execu-
tion. This setup improves safety, reproducibility, and enables remote operation and replication
across other beamlines.

Footnotes
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Test bench for development of cooling mechanism of
the first optical crystal towards SPring-8-II

Friday, September 19, 2025 10:20 AM (20 minutes)

SPring-8 will be upgraded to SPring-8-II, a fourth-generation synchrotron source based on a multi-
bend achromat by 2028. Electron beam energy will change from 8 GeV to 6 GeV, substantially de-
creasing beam emittance. The reduced emittance enables direct observation of the photon source in
a beamline design, thus demanding enhanced thermal and mechanical stability in the optics. Cur-
rently, most X-ray undulator beamlines at SPring-8 employ standardized double-crystal monochro-
mators with silicon crystals indirectly cooled using liquid nitrogen. Distortion of the crystal di-
rectly affects beam quality; hence, optimizing thermal contact between crystal and holder is essen-
tial. To accurately replicate beamline operating conditions, we developed a test bench incorporat-
ing a crystal holder identical to the actual beamline configuration. In this test bench, the surface
deformation of a cryogenically cooled silicon mounted on the holder is precisely measured using
a Fizeau interferometer while heating it with an infrared laser, whose penetration depth closely
matches that of X-rays. This presentation describes the test bench design and representative re-
sults.
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FemtoMAX beamline instrumentation and
femtosecond pump-probe time-resolved experiments

at the MAX IV Laboratory
Tuesday, September 16, 2025 5:05 PM (1 hour)

FemtoMAX is a multi-purpose, short-pulse X-ray beamline at MAX IV, uniquely located at the
short pulse facility downstream of the LINAC, rather than the 3 GeV storage ring. Operational
since 2021, it enables time-resolved X-ray diffraction/scattering experiments in the femtosecond
to picosecond range using <100 fs X-ray photon pulses∗ that make it possible to follow the ultra-
fast dynamics in solid materials and biological molecules by investigating the structure of transient
states along the optical response. FemtoMAX combines the temporal resolution of an FEL with the
operational stability of a storage ring. The beamline features versatile optics including monochro-
mators and focusing systems, and multiple 2D detectors in air and vacuum endstations providing
a flexible sample environment. It is equipped with an ultrafast laser system and terahertz pump
capabilities for pump–probe experiments. Controlled via the Sardana framework, the beamline
supports custom scans and real-time data analysis. We present the beamline instrumentation, re-
cent applications highlighting FemtoMAX’s value∗∗,∗∗∗, and opportunities of the experiments at
the FemtoMAX beamline at the MAX IV Laboratory.

Footnotes
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∗∗ Tatsuya Amano et al., Nature Physics, Vol. 20, No. 11, (2024).
∗ ∗ ∗ Gonzalez A, et al., J. Synchrotron Rad. 32, (2025).
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Experimental characterization of rail‑to‑carriage
dynamic stiffness in linear guides

Thursday, September 18, 2025 4:20 PM (1 hour)

Linear guides are common components in precision motion systems, and their stiffness signifi-
cantly influences the eigenfrequencies of structures used in synchrotron research. However, no
generally accepted or validated guideline exists for including them in finite element models. This
study employs an indirect method to experimentally determine their dynamic stiffness, avoiding
the complications associated with direct measurement of high-rigidity components. Simple struc-
tures with well-known dynamic behavior are connected to a linear guide, and frequency response
measurements are performed to determine frequency-dependent stiffness and damping factors.
Further conclusions are drawn regarding the stiffness values provided in vendor catalogues, offer-
ing practical guidance for the design of synchrotron equipment.
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Experimental station at MicroMAX
Tuesday, September 16, 2025 5:05 PM (1 hour)

MicroMAX is the second macromolecular crystallography (MX) beamline at MAX IV designed pri-
marily for time resolved studies of microcrystals using novel sample delivery methods grouped
under Serial Synchrotron Crystallography (SSX) as well as conventional rotation data collection.
Samples can be studied in the range from room temperature to 90 K. Time resolved studies are sup-
ported by a tuneable nanosecond laser. The experimental station has two area detectors (Eiger2X
9M CdTe, and Jungfrau 9M); an Arinax MD3-UP goniometer; an Irelec ISARA sample changer with
a liquid nitrogen dewar capable of storing 29 Unipucks (464 samples); a beam conditioning unit;
and a granite gantry for supporting additional equipment. The inhouse designed instrumentation
includes the detector support for the two detectors, the sample table with six degrees of freedom,
the gantry, as well as the beam conditioning unit and the mirror system and their support.
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A new beamline for Enhanced Liquid Interface
Spectroscopy and Analysis (ELISA) at BESSY II

Tuesday, September 16, 2025 5:05 PM (1 hour)

The Enhanced Liquid Interface Spectroscopy and Analysis (ELISA) beamline at BESSY-II is engi-
neered for cutting-edge liquid interface research. Integrating soft X-ray (40–3500 eV) and infrared
(10–10,000 cm⁻¹) radiation, its dual-branch design optimizes beamtime efficiency and experimental
versatility. ELISA features ultra-precise gratings (of 400, 1200 and 2400 l/mm line density, includ-
ing Cr/C multilayer-coatings on the gratings and pre-mirror at the monochromator), special mirror
coatings allow to cover the soft-to-tender X-ray energy range with high flux. Synchrotron-based
IR integration ensures precise temporal and spatial correlation with sub-nanosecond resolution.
Supporting ambient pressure X-ray photoelectron spectroscopy and reflection-absorption IR spec-
troscopy, the beamline adapts to variable sample environments. We present ELISA’s innovative
design, technical specifications, expected performance, and development timeline, showcasing its
transformative potential for interface science.
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Development of new bent crystal assemblies for SPS
and LHC accelerators

Thursday, September 18, 2025 10:40 AM (20 minutes)

Bent crystal assemblies developed at CERN allow high-energy particles to be channeled in its ac-
celerators (SPS, LHC). This channeling of particles using crystals enables either to minimize losses
(SPS) or to replace of primary collimators (LHC). Crystals may also be expected to be used in elec-
tron machines (eg. FCC-ee). The performance of such single bent crystals depends on the ability
to precisely position a crystal onto a supporting assembly while minimizing crystal torsion. In the
case of multiple crystals mounted on the same assembly, the relative positioning of each crystal
becomes crucial, as particles must interact precisely with the successive lattice structures of dis-
tinct crystals. In this study, different materials are considered for the precision manufacturing of
crystal benders, and an analysis of crystal torsion is provided. Simulations of crystal anticlastic
deformation and torsion as a function of clamping surface tolerances are presented. The sensi-
tivity of bent crystal assemblies to high-temperature cycles is also analyzed. Finally, the manual
assembly process, including the clamping of the crystals onto the supporting benders, is discussed.
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High-stability double multilayer monochromator
with gravity-driven water cooling for the SDB

beamline at HEPS
Thursday, September 18, 2025 4:20 PM (1 hour)

Multilayer monochromators are commonly employed in photon hungry synchrotron beamlines to
deliver intense, monochromatic X-ray beams. We present the design, validation, and beamline in-
tegration of a high-stability, high energy (20-70keV) double multilayer monochromator developed
for the Structural Dynamics Beamline (SDB) at HEPS. The system features a novel flexure-based
architecture, optimized via finite element analysis (FEA), to significantly enhance stiffness, par-
ticularly in the roll direction of the Bragg axis. A monolithic flexure mechanism is employed for
pitch and gap adjustment of the second multilayer, improving mechanical integrity and stability.
A special gravity-driven water cooling system, coupled with a unique indium-gallium interface
for clamping and thermal contact, was developed to suppress vibrational disturbances. FEA sim-
ulations and experimental validation confirmed a clamping-induced deformation below 69 nrad
RMS. A vibration level as low as 5 nrad under cooling was measured by laser interferometry. The
system has been successfully installed and tested with synchrotron beam, meeting requirements
of the beamline.

Footnotes

Funding Agency

National Development and Reform Commission (NDRC)

Author: LIANG, Hao (Institute of High Energy Physics)

Co-authors: Ms LU, Yuanshu (Institute of High Energy Physics, Chinese Academy of Sciences); YANG,
Yang (Institute of High Energy Physics, Chinese Academy of Sciences); ZHANG, Yunsheng (Institute of
High Energy Physics, Chinese Academy of Sciences); ZHANG, Lu (Chinese Academy of Sciences); Dr
ZHANG, Bingbing (Institute of High Energy Physics, Chinese Academy of Sciences); Mr ZHANG,
Changrui (Institute of High Energy Physics, Chinese Academy of Sciences); Dr YUE, Shuaipeng (Insti-
tute of High Energy Physics, Chinese Academy of Sciences); Dr HONG, Zhen (Institute of High Energy
Physics, Chinese Academy of Sciences); DENG, Xiaobao (Institute of High Energy Physics, Chinese
Academy of Sciences); SUN, Zheng (Institute of High Energy Physics); LI, Ming (Institute of High
Energy Physics, Chinese Academy of Sciences); SHENG, Weifan (Institute of High Energy Physics,
Chinese Academy of Sciences)

Presenter: LIANG, Hao (Institute of High Energy Physics)

Session Classification: Poster Session 3

March 14, 2026 Page 216



MEDSI2025 - 13 ⋯ / Report of Contributions High-stability double multilayer⋯

Track Classification: PRECISION MECHANICS: Stability Issues

March 14, 2026 Page 217



MEDSI2025 - 13 ⋯ / Report of Contributions Design and implementation of an⋯

Contribution ID: 242 Contribution code: WEP14 Type: Poster Presentation

Design and implementation of an optical diagnostic
beamline at the BESSY II injection line

Wednesday, September 17, 2025 5:00 PM (1 hour)

In order to improve and extend the current diagnostic system of the third-generation synchrotron
radiation source BESSY II, a source point imaging system is being developed. This paper presents
the conceptual design, including technical requirements, simulation results, and expectations for
the optical transport line and mechanical integration. The design aims to ensure beam quality
during operation using synchrotron radiation emitted from the dipole magnet. The primary com-
ponents of this beamline are a CCD camera and a lens system. To enable precise positioning of
the achromat, the system is equipped with a motorized linear feedthrough. The entire setup is
designed to operate under high vacuum conditions. A basic existing setup is employed to experi-
mentally validate the simulation results, using the same CCD camera as in the final beamline setup.
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From simulation to measurement: Enhancing FE
simulation for PETRA IV and EuXFEL girders

Thursday, September 18, 2025 11:20 AM (20 minutes)

Finite element analyses provide high-accuracy results when analysing monolithic parts like girders
for accelerator components. To account for the supports and loads, simple entities such as springs
and single-point masses are added to the model during design and development. However, the me-
chanical properties of real-world parts are often estimated, leading to deviating results, particularly
on low-frequency modes, when measured in situ. To address this issue, a method is demonstrated
using vibration measurements on a topology-optimised girder for the PETRA IV synchrotron ra-
diation facility. This method allows for tuning the simulation properties accordingly. Even with
simple models, an excellent correlation between measurement and simulation, spanning a wide
range of modes, can be achieved. The results are then applied to different girder setups for the
European XFEL to validate the approach. By comparing simulation and measurement of girders
made from welded steel and ultra-high-performance concrete, the robustness of the method is
discussed.
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Design of high stability mirror systems for HALF
Wednesday, September 17, 2025 5:00 PM (1 hour)

Hefei Advanced Light Source (HALF) is a diffraction-limited light source in the soft X-ray range. It
provides a powerful tool for nano-focusing, ultra-high spectral-resolution power experiments and
applications. To fully utilize the source characteristics, beamline mirrors and manipulators require
high accuracy and stability. In phase I, 10 beamlines will be built, requiring dozens of mirrors with
different shapes, sizes, and working conditions to achieve high-fidelity transmission, collimation
and focusing, which can be divided into three categories: The first mirror of each beamline, with
fixed-shape that needs water cooling, due to absorb high heat load and deflect the beam; The fixed-
shape mirror without water cooling for beam transmission, focusing and collimation; The bendable
mirrors for KB focusing systems. In this paper, the manipulator for each kind of mirror with high
stability is proposed. A universal mirror system with a three-point support structure is developed
to hold different manipulators and provide fine-tuning for Height, Roll, and Yaw. Prototype design
and preliminary test results are also presented.
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Corrosion-suppressed thermal interfaces with
indium-gallium alloy for high-energy synchrotron

beamline cooling
Thursday, September 18, 2025 4:20 PM (1 hour)

TIM (Thermal interface materials) is critical component for mitigating the thermal load from high-
energy X-rays in beamline systems. This paper presents the effectiveness of anti-corrosion coat-
ings in liquid metal gap cooling systems and their painting processes, demonstrating significant
reductions in interface corrosion and gas entrapment at contact surfaces We developed an in-situ
thermal resistance experimental setup, verifying that the contact thermal conductance exceeds
60,000 W/(m²·K), which has less affect on cooling and thermal deformation. Tests on outgassing
rates of anti-corrosion layer and InGa demonstrate compliance with stringent requirements for vac-
uum compatibility and fluidity. The development of these technologies will provide a significant
enhancement in the reliability of liquid metal-based cooling solutions for high-heat-load optical
components.
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In-situ monitoring of thermal contact conductance
and bubbles in a simulated InGa gap cooling

interface relevant to beamline optics
Thursday, September 18, 2025 4:20 PM (1 hour)

Eutectic indium–gallium alloys exhibit superior properties for cooling high-precision high heat
load beamline optics, including high thermal contact conductance, extremely low vapor pressure,
and excellent vibration decoupling. These remarkable properties make them central to current
cooling solutions, which primarily involve In–Ga bath and gap cooling schemes. However, chal-
lenges such as thermal stability and bubbles accumulation remain. To address these, we built an
in-situ system for simultaneous measurement of thermal contact conductance and bubble behav-
ior, offering key guidance for enhancing cooling reliability.
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Progress of front ends at HALF
Wednesday, September 17, 2025 5:00 PM (1 hour)

Hefei Advanced Light Facility (HALF) is a 4th generation synchrotron radiation facility building
in Hefei, with a 2.2 GeV storage ring perimeter of 479.86 m and 40 straight sections. In phase
I, 11 front ends will be installed, including 10 undulator front ends and 1 bending magnet front
end. 10 undulator beamlines will be open to users, while the bending magnet will be used for
machine study. The undulator front end will receive 17.3 kW/mrad2 of peak power density and
4.7 kW of the total power. These front ends adopt a common modular design, which is based on
compatibility with various front ends. The difference lies in the selection of individual components
and the variations in parameters. In this paper, the designs and the progress of HALF front ends
are presented.
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Vibration stability of a liquid nitrogen cooled
double-crystal monochromator at HALF

Thursday, September 18, 2025 4:20 PM (1 hour)

The requirement for monochromators with high precision and vibrational stability is crucial for
the beamlines of diffraction-limited storage-ring light sources. A high stability double-crystal
monochromator (DCM) with a high-stiffness flexure hinge has been developed for the Hefei Ad-
vanced Light Facility (HALF) at the National Synchrotron Radiation Laboratory. A comprehensive
test was conducted to assess the stability performance of the DCM. Under a liquid nitrogen flow
rate of 2 L/min, the system achieved a relative stability of 10.1 nrad RMS within the frequency
range of 1–500 Hz. Additional stability tests performed at various Bragg angles demonstrated con-
sistently favorable performance across the full angular range of 0° to 60°. Long-term stability was
also investigated, yielding a peak-to-valley relative stability of 135.5 nrad over a continuous 2-hour
period under identical cooling conditions. These results confirm that the DCM exhibits excellent
overall stability, sufficient to meet the requirements of synchrotron beamlines.
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Optimization of a bending mirror system for
dynamic focusing

Wednesday, September 17, 2025 5:00 PM (1 hour)

In this paper, we present the preliminary development and optimization of a bending mirror sys-
tem conducted as a preparatory study for the Shenzhen Superconducting Soft X-ray Free-Electron
Laser (S3FEL). A prototype of the dynamic bending system is fabricated for experimental valida-
tion. It is designed to bend a flat mirror to 500 m radius of curvature (360 m RoC experimentally
achieved eventually). Surface quality of the mirror before and after then bending are character-
ized in a cleanroom to minimize environmental disturbances. The bending system was mounted
on the granite base of a long-trace profiler (LTP) for high-precision metrology. Two technical ap-
proaches are explored on this system. The first involved a coarse force estimation method based
on analytical bending formulas, combined with manual fine tuning. The second employed a sur-
rogate model constructed through transfer learning-based neural networks to enable rapid pre-
diction and inverse optimization of actuator forces. Experimental evaluations of both approaches
confirm the system’s capability to achieve large-range curvature modulation while maintaining
sub-microradian slope precision.
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Qualification of serial production of jigs for the
universal adjustment platforms for the High

luminosity project
Thursday, September 18, 2025 4:20 PM (1 hour)

As part of the High Luminosity LHC (HL-LHC) project,
a modular platform with 6 degrees of freedom, the Universal
Adjustment Platform (UAP), has been developed. This plat-
form, based on standardized micrometric adjustment jigs,
enables the precise alignment of accelerator components
weighing up to 2000 kg. Following the successful valida-
tion of a fully functional prototype, serial production of the
standardized components began in 2025. To ensure qual-
ity and to meet the stringent requirements, a validation test
sequence—based on a specially designed test bench—was
established. This sequence allows the verification of the
series production (140 vertical jigs and 70 radial jigs) includ-
ing their micrometric backlash and behavior under nominal
load. This paper presents the testing methodology for such
a qualification and the results obtained.
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Modular sensor supports for precision alignment of
HL-LHC components

Thursday, September 18, 2025 4:20 PM (1 hour)

The High Luminosity Large Hadron Collider (HL-LHC) is an ambitious upgrade project to increase
the LHC collision rate, significantly enhancing the physics discovery potential of the present LHC
beyond 2030. As part of this effort, new components must be aligned within an elliptical 1σ toler-
ance zone, with radii of 0.17 mm vertically and 0.33 mm radially over 420 m around the two high
luminosity experiments ATLAS and CMS. To meet these stringent requirements, all components
will be equipped with micrometric alignment sensors, including 276 Wire Positioning Sensors and
148 Hydrostatic Levelling Sensors. These sensors must be rigidly attached to the component struc-
tures to enable precise position determination and they must be accurately pre-adjusted relative to
external reference networks. These requirements led CERN’s geodetic metrology group to develop
a modular support system. This system ensures an ergonomic sensor adjustment, a long-term po-
sitional stability, and a robustness against mechanical constraints. This paper presents the design
approach and the results of the final testing and validation of the modular sensor support solution.
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Development of Non-Evaporable Getter (NEG):
Set-up and characterization

Friday, September 19, 2025 9:40 AM (20 minutes)

Achieving Ultra High Vacuum (UHV) conditions is crucial for accelerator or synchrotron design.
This can be done by coating copper and stainless-steel beam pipes with TiZrV Non-Evaporable
Getter (NEG) thin films. In this work, we present the development of a setup for coating 40 mm
and 16 mm diameter and 1 meter long pipes, studying the effects of sputtering pressure and gas on
the coating properties. The coated pipes have been characterized in a setup based on the aperture
method and Monte Carlo simulations have been carried out to determine coating sticking factor.
The elemental composition, structure, hydrogen pumping speed, and CO saturation have been
evaluated.
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Development of a circular flexure bender for a long,
elliptical bent X-ray mirror

Wednesday, September 17, 2025 5:00 PM (1 hour)

Mechanical benders are classical instruments for shaping X-ray mirror surfaces with high preci-
sion. A circular flexure bender has been developed at SSRF (Shanghai Synchrotron Radiation Facil-
ity) for a 1200 mm-long hard X-ray mirror with an effective optical length of 1000 mm. Elliptical
bending in the tangential direction is achieved using two actuators equipped with high-precision
load cells, transmitting torque through circular flexure hinges at both ends of the mirror. The
mirror is oriented to reflect vertically and faces upward, requiring consideration of gravitational
deformation. Slope profilometry measurements using a Long Trace Profiler (LTP) indicate a to-
tal slope error of 0.45 µrad RMS, with mechanical error compensating gravity limited to 70 nrad.
A liquid-metal-bath water cooling method is integrated to manage thermal loads. Finite element
analysis (FEA) is conducted to evaluate thermally induced deformation, calculated at 0.2 µrad RMS
and corrected to 33 nrad, and to optimize the flexure hinge design. The developed system provides
stable, high-precision elliptical bending for long X-ray mirrors and is well adapted for advanced
synchrotron radiation beamlines.
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MEDSI: from inception to the 25th anniversary and
beyond –founders’perspective

Tuesday, September 16, 2025 9:00 AM (20 minutes)

The 2000 two-day Mechanical Engineering Design of Synchrotron Radiation Equipment and In-
strumentation (MEDSI) workshop has since evolved into a key event fostering the networking of
light sources’engineering community. The conference was conceived to address a key gap in the
synchrotron radiation (SR) community: although mechanical engineers played a crucial role in
the development of the facilities, their contributions were mostly not recognized and presented
at major scientific conferences, hindering valuable information exchange. To address these chal-
lenges, a small group of initiators proposed the establishment of MEDSI, dedicated specifically to
mechanical engineering topics within the SR community. The inaugural workshop was held at
the Swiss Light Source (SLS) in Switzerland, attracting approximately 35 participants from leading
facilities. Thanks to the dedicated efforts of the local organizers and the international program,
scientific and organizing committees, over the past 25 years MEDSI has grown into a major week-
long international conference, with a perspective to perhaps aim in the future at even broader
intersectoral and career development scopes.
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Mechanical aspects of a magnetic measurement
setup for superconducting undulators at European

XFEL
Wednesday, September 17, 2025 5:00 PM (1 hour)

The European XFEL is developing superconducting undulators (SCUs) and planning their imple-
mentation with the goal of generating extremely hard X-rays with energies exceeding 40 keV. A
key component for the development and quality assurance of SCU coils is SUNDAE1, a vertical
liquid helium bath test stand designed for training SCU coils and measuring their magnetic field
profiles. This contribution presents the mechanical design and commissioning of a sledge equipped
with Hall probes that travel along precisely machined rails, as well as a high-resolution linear mo-
tion system that guides the sledge via a rod—both developed specifically for accurate magnetic
field profile measurements.
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Beamline engineering progress and key equipment
development at Hefei Advanced Light Facility (HALF)

Tuesday, September 16, 2025 5:05 PM (1 hour)

The Hefei Advanced Light Facility (HALF) is a diffraction-limited storage ring light source cur-
rently under construction. Its storage ring will operate at 2.2 GeV with a circumference of 479.86
m and a natural emittance of 86.3 pm·rad. Engineering design for the first phase, comprising
10 beamlines covering the vacuum ultraviolet (VUV) to medium-energy X-ray range, has been
completed. Among these beamlines, eight utilize grating monochromators, one employs a double-
crystal monochromator (DCM), and one incorporates both grating and crystal monochromators.
To address the unique advantages and challenges of diffraction-limited light sources—character-
ized by high coherence, high brightness, and high resolution—we have undertaken a series of
key technology developments in beamline engineering. This paper presents the latest progress on
beamline construction and the development of high-resolving-power plane grating monochroma-
tors (PGMs), DCMs, and mirror systems.
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Brazing as a Precision Joining Technique: Design,
Process, and Case Studies from Sirius

Friday, September 19, 2025 9:00 AM (40 minutes)

This presentation offers a comprehensive overview of brazing as a precision joining technique,
drawing on the extensive in-house experience of the Sirius team. Aimed at design engineers and
manufacturing professionals, the session will cover key aspects of brazing including materials
selection, joint and fixturing design, process parameters, equipment operation, and quality control.
Real-world case studies from Sirius projects will illustrate best practices and practical challenges
encountered during brazing operations. Attendees will gain valuable insight into effective bonding
strategies and learn how to integrate brazing considerations early in the design process to optimize
performance and reliability. The talk will conclude with an open discussion to exchange ideas and
address specific design or process questions from the audience.
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Simulation Driven Design - Towards Sustainable
Plant Based Packages

Thursday, September 18, 2025 9:00 AM (40 minutes)

At Tetra Pak® we use advanced virtual engineering methods to build knowledge, increase quality
and to shorten development times. Within Modelling and Simulation, our package simulation
models are continuously developed and improved. Today we have realistic package simulation
models available in several applications and across the full value chain. The Finite Element (FE)-
models are predictive and used during early technology development as well as during knowledge
building and issue resolution. The maturity and level of accuracy in the FE-model is different
depending on the simulation request. As a complement to our virtual modelling world, we have
started to utilize X-ray techniques both in our in-house CT-equipment´s but also at LSRI´s. Our first
experiment at MAX IV at the ForMAX beamline, started with paper straws, provided additional
analysis capabilities into how paper straw material interacts with different types of liquids in real-
time. These new insights and knowledge will be applied to developing the package of the future
in our virtual modelling tools, helping us to improve their functionality.
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FEL-I beamline at SHINE
Tuesday, September 16, 2025 5:20 PM (1 hour)

The Shanghai High Repetition Rate XFEL and Extreme Light Facility (SHINE) encompasses a high
repetition rate XFEL and a 100 PW laser facility. The facility is designed to operate at a repetition
rate of 1 MHz, with an energy range from 0.4 keV to 15 keV. SHINE features two primary beam-
lines: FEL-I and FEL-II. The FEL-II beamline covers the energy range from 0.4 to 3 keV, while the
FEL-I beamline operates within the range of 3 to 15 keV. Each beamline is equipped with three
endstations to facilitate a variety of experiments. At FEL-II, the endstations include the SSS, SES,
and AMO endstations. Meanwhile, FEL-I comprises the HSS, CDS, and SEL endstations. This pa-
per will present the optical design and the current status of the FEL-I beamline, including details
on the optics and diagnostics.
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Design of high power load front ends for two
upcoming beamlines at CHESS

Tuesday, September 16, 2025 5:05 PM (1 hour)

Front end components must endure the harshest operating conditions of all the elements in a
synchrotron beamline. At the same time, reliability is a key aspect of their design, with no tolerance
for downtime due to the typically very limited access. The unique challenges presented by the
front ends of the upcoming Sector 5 and 6 beamlines at CHESS are presented here together with
the solutions adopted. The beamlines feature each two undulator sources. In one beamline, the
undulators are installed in series for a power load of 12.4 kW over a 6x9 mm2 area, with a peak
power density of 2270 W/mm2. In the other beamline, the undulators are canted to serve two
independent branches, with a total radiated power of 14 kW. In addition to these high power
loads, further challenges in the design of these front ends included severe space limitations for
installation, due to the presence of existing infrastructure in the narrow underground accelerator
tunnel; and intense ambient radiation from the 6 GeV storage ring during operation, especially in
the beam plane, which affected the cooling and wiring routes as well as local shielding.
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The High Magnetic Field beamline at CHESS:
endstation challenges, solutions and implementation

Tuesday, September 16, 2025 5:20 PM (1 hour)

The High Magnetic Field (ID5A) beamline currently under construction at CHESS will enable the
study of samples with hard X-rays under an extreme DC magnetic field up to 20T. The sample is
inserted into an XYZ stage embedded at the center of a superconducting magnet, which can rotate
around the vertical axis. Magnet rotation is achieved from the air side through a vacuum-tight 1.1
m diameter rotary seal. X-rays downstream from the sample are collected by an in-vacuum area
detector mounted on a θRZ stage, which allows synchronized coaxial motion with the magnet
within a very tight cylinder of confusion (20 µm radius). A large, curved gate valve separates
the large vacuum vessel into two independent chambers, allowing maintenance operations in the
detector space while keeping the magnet under cryogenic conditions. Furthermore, the whole
endstation (around 24 mt weight) can be moved by +/- 25 mm in the vertical plane perpendicular
to the beam, in order to adjust for changes in the beam position. Due to the high field, magnetic
permeability must be as low as possible everywhere, ruling out the use of carbon steel anywhere
in any significant amount e.g. for rails.
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Technical drawing reviews, ways of working and ISO
GPS implementation for mechanical design at

European Spallation Source (ESS)
Thursday, September 18, 2025 4:30 PM (1 hour)

The European Spallation Source (ESS) in Lund, Sweden is built on the successful collaboration of
experts and technological teams of different nationalities and backgrounds, with both in-house
and external contributions. In the effort to homogenize and streamline the process from the begin-
ning to the end of the mechanical design projects, specialized practices, methodologies and ways
of working have been developed and put in place to ensure the appropriate resource allocation,
progress tracking and quality assurance of the end-mechanical products. This poster presents high-
lights of the aforementioned processes and tools that play a major role in ensuring our common
goal towards realizing engineering, minimizing delays, capturing reworks and oversights as early
as possible and delivering the necessary technology that pushes neutron research forward.

Footnotes

Funding Agency

Author: ANASTASOPOULOS, Michail (European Spallation Source)

Co-authors: PATRZALEK, Dawid (European Spallation Source); GAZIS, Nick (European Spallation
Source)

Presenter: ANASTASOPOULOS, Michail (European Spallation Source)

Session Classification: Poster Session 3

Track Classification: CORE TECHNOLOGY: Others

March 14, 2026 Page 238



MEDSI2025 - 13 ⋯ / Report of Contributions MAX 4U - Our vision for MAX IV

Contribution ID: 263 Contribution code: TUKB01 Type: Invited Oral Presentation

MAX 4U - Our vision for MAX IV
Tuesday, September 16, 2025 10:20 AM (30 minutes)

In 2016, MAX IV inaugurated the first fourth-generation storage ring in the world. With unprece-
dented performance, this new accelerator paved the way for a new era of X-ray science. Currently,
four more fourth-generation light sources are in operation, with many more to come online by
2040. Overall, the accelerator community is making considerable advancements in Multi-Bend
Achromat (MBA)-type lattices. This is to such an extent that, whereas MAX IV paved the way for
fourth-generation light sources, we will have difficulties competing with other synchrotrons in
the future. With this in mind, we developed our vision for the laboratory to ensure the excellence,
relevance, and leadership of Swedish academic and industrial research with X-rays for the next
decades. This is called MAX 4U, and is our proposal to upgrade our 3GeV storage ring∗. MAX
4U will reduce the 3GeV ring horizontal emittance further from the current of 328pm×rad to bet-
ter than 100pm×rad on the horizon of the early 2030s. Beyond an accelerator upgrade, MAX 4U
provides opportunities for beamline performance improvements that will keep MAX IV a leading
platform for accelerating science, discovery, and innovation.
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MAX 4U: Accelerator physics and engineering
challenges of the first upgrade of a fourth-generation

synchrotron light source
Tuesday, September 16, 2025 10:50 AM (30 minutes)

The MAX IV 3 GeV storage ring in Lund, Sweden, is the first multibend achromat (MBA) lattice
fourth-generation light source worldwide and delivered at the time of its inauguration, in June
2016, a world-record ultralow electron beam emittance of 328 pm rad with a corresponding ul-
trahigh photon beam brightness. This contribution summarizes the accelerator physics and engi-
neering challenges to implement the first ever upgrade of a fourth-generation source∗ aimed at
reducing the electron beam emittance further down to below 100 pm rad. We focus in particular
on the engineering design concepts proposed to enable this major performance boost through a
minimum-interference upgrade in which localized interventions in selected subsystems and com-
ponents are carefully chosen to provide the maximum impact with minimum cost and, equally
important, minimum dark time for the MAX IV user community.

Footnotes

∗ https://maxiv.lu.se/max4u

Funding Agency

MAX IV laboratory, the Swedish synchrotron lightsource, is funded principally by Vetenskapsrådet
/ Swedish Research Council.

Author: TAVARES, Pedro (MAX IV Laboratory)

Presenter: TAVARES, Pedro (MAX IV Laboratory)

Session Classification: Keynote Session 2

Track Classification: NEW FACILITY DESIGN AND UPGRADE: Status

March 14, 2026 Page 240



MEDSI2025 - 13 ⋯ / Report of Contributions Status of SLS 2.0 front ends

Contribution ID: 265 Contribution code: TUP69 Type: Poster Presentation

Status of SLS 2.0 front ends
Tuesday, September 16, 2025 5:20 PM (1 hour)

As part of the SLS 2.0 upgrade program, front-end systems have been extensively redesigned, refur-
bished, or constructed entirely anew to accommodate increased heat load, higher power density,
and more compact device requirements∗. Of the 18 front ends in scope, 12 have been installed
and connected to the storage ring, most achieving first light at 400 mA and enabling initial user
preparation; the remaining six are scheduled for installation in 2026 (Phase 2). Commissioning
demonstrated flawless front-end performance, with beam delivery to the beamlines requiring min-
imal intervention. While design, procurement, manufacturing, and assembly adhered to schedule,
ancillary systems such as cabling, vacuum, cooling, alignment, and PLC-based beamline control
posed greater scheduling challenges due to complex inter-group coordination and shifting project
priorities. The first-light results confirmed the efficacy of a fixed-mask plus movable-slit configu-
ration, with newly developed slits reliably withstanding the increased thermal load.
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Parallel kinematic mirror systems - Compensation of
parasitic motions in long photon beamlines

Tuesday, September 16, 2025 5:05 PM (1h 15m)

The horizontal offset and distribution mirror chambers (CHOMs) in the photon beam lines of the
European XFEL are based on a parallel kinematic system. While these systems consist of simple
and reliable mechanical components and provide very good reproducibility for mirror positioning,
there always is crosstalk between all motion axes. In the long (up to 600 m) beamlines of the
European XFEL, the effect of the parasitic pitch motion is very dominant.
We developed a strategy to translate the physical axes of the parallel kinematic system into virtual
axes of the mirror coordinate system, and thus compensate for the parasitic motions. Application
of the strategy via the XFEL software Karabo with a user interface now allows for a much more
intuitive mirror alignment.
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Optimized design of a mechanical clamping device
for surface shape testing

Wednesday, September 17, 2025 5:00 PM (1h 15m)

Clamping-induced deformation of the double-crystal monochromator (DCM) is a critical issue that
urgently requires resolution. Due to challenges posed by high-radiation and ultra-high-vacuum
environments, current DCM clamping devices rely heavily on computer simulations and lack sup-
port from measured data. To address this problem, we have developed a real-time clamping force
acquisition device to measure surface shape changes of optical components under different clamp-
ing forces. In the offline state, interferometry is used to quantify relationships between clamping
force and surface peak-to-valley (PV) as well as root mean square (RMS) values. In the online state,
2D detectors and orthogonal analyzer crystals enable direct observation of Dumond diagrams of
the crystal under test, achieving qualitative characterization of surface shapes. This study resolved
the issue of uneven clamping force through structural improvements and established quantitative
correlations between clamping force and surface shape changes.
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MEDSI: from inception to the 25th anniversary and
beyond –founders’perspective

Tuesday, September 16, 2025 9:20 AM (20 minutes)

The 2000 two-day Mechanical Engineering Design of Synchrotron Radiation Equipment and In-
strumentation (MEDSI) workshop has since evolved into a key event fostering the networking of
light sources’engineering community. The conference was conceived to address a key gap in the
synchrotron radiation (SR) community: although mechanical engineers played a crucial role in
the development of the facilities, their contributions were mostly not recognized and presented
at major scientific conferences, hindering valuable information exchange. To address these chal-
lenges, a small group of initiators proposed the establishment of MEDSI, dedicated specifically to
mechanical engineering topics within the SR community. The inaugural workshop was held at
the Swiss Light Source (SLS) in Switzerland, attracting approximately 35 participants from leading
facilities. Thanks to the dedicated efforts of the local organizers and the international program,
scientific and organizing committees, over the past 25 years MEDSI has grown into a major week-
long international conference, with a perspective to perhaps aim in the future at even broader
intersectoral and career development scopes.
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MEDSI2025 Closing remarks
Friday, September 19, 2025 12:00 PM (40 minutes)

Closing remarks.
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An introduction to attosecond science
Wednesday, September 17, 2025 9:00 AM (45 minutes)

2023 Nobel Laureate in Physics, recognised for her pioneering work in
attosecond science. Her research has opened new frontiers in ultrafast
laser technology and continues to inspire cross-disciplinary developments
in fundamental and applied physics.
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