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Imaging and Diffraction Platform for Advanced
Manufacturing and Industrial Processing

In this project, we upgrade the characterization capabilities for advanced manufacturing in
particular at the Neutron, the Synchrotron and the Muon facility at PSI, but also for additional
characterization.

Investment in new technology platforms

* The focus is to improve the performance of existing beamlines by developing new or
peiag-existing detectors and improving the sample environment (MS, microXAS, SIM,

Poldi, MIXE)
* Fully open to users (via proposal system)

. [ Context: SLS 2.0 upgrade]

Financing of key staff to operate and maintain the technology platforms

* Personal for engineering work, imaging and diffraction data analysis and for support of
industrial related activities in advanced manufacturing (Poldi, Tomcat)

* Support of users, method developments and industry projects

. [ Follow up: ANAXAM AM-TTC ]

Co-financing of new professorships
* Joint group between PSI and EPFL

In the following some examples will be presented Page 2
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Paul Scherrer Institute — ETH Domain
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PSI Mission

Knowledge &
Development expertise
Construction
Operation

Large research
facilities

Accelerators

Technology
transfer

+ Scientific Computing, Data Science, Quantum Technologies, Space

Staff: 2200 PhD/Postdocs/Apprentices: 720 Patients visit: 6300/year
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PSI offers three probes on one campus
Ideally suited for: solid state physics, soft condensed matter, chemistry, biology, materials
science....

.|

~

—

SLS: synchrotron X-rays SINQ: cold and thermal SmS: m-SR facilities

« 3rd generation synchrotron neutrons * world’s most intense
e electron energy: 2.4 GeV e spallation neutron source continuous muon source
« operational: since 2001 e Thermal flux 1.1-1014n/cm2/s * operational: since 1974/1989
* beamlines: 16 * operational: since 1998 wstruments: 6
e instruments: 17

SwissFEL: Small (A\=0.1 nm) and fast (1=10 fs)
at extremely high peak intensity
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Muon-Induced X-ray Emission (PSI + EMPA)

Capture of the muon by an atom and X-ray emission
during ist cascade

)

Investment: Example of application:
High-energy X-ray detector Study of the cathode degradation in Li-ion battery
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PSI offers three probes on one campus

Ideally suited for: solid state physics, soft condensed matter, chemistry, biology, materials
science....
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SLS: synchrotron X-rays SINQ: cold and thermal SmS: m-SR facilities
« 3rd generation synchrotron neutrons * world’s most intense
e electron energy: 2.4 GeV e spallation neutron source continuous muon source
« operational: since 2001 e Thermal flux 1.1-1014n/cm2/s * operational: since 1974/1989
* beamlines: 16 operational: since 1998 ® instruments: 6
e hstruments: 17
SwissFEL: Small (A\=0.1 nm) and fast (1=10 fs)
at extremely high peak intensity
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Investment in POLDI (SINQ) - The n-SLM
machine

SLM machine for operando and in-situ AM studies in neutron beam (POLDI)

Reality

Design

r
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Investment in POLDI (SINQ) - Engineering
support for new development

POLDI 1.2

anaam _ I

analytics for advanced manufacturing  Institute for Energy Technology
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PSI offers three probes on one campus
Ideally suited for: solid state physics, soft condensed matter, chemistry, biology, materials
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SLS: synchrotron X-rays SINQ: cold and thermal SmS: m-SR facilities
* 3rd generation synchrotron neutrons ¢ world’s most intense
e electron energy: 2.4 GeV e spallation neutron source continuous muon source
e operational: since 2001 e Thermal flux 1.1-1014n/cm2/s * operational: since 1974/1989
¢ beamlines: 16 * operational: since 1998 * instruments: 6

e instruments: 17

SwissFEL: Small (A=0.1 nm) and fast (1=10 fs)
at extremely high peak intensity
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apPSl= SLS 2.0: upscaling Swiss Light Source
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SLS 2.0 — time line
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SLS 2.0 new, better beamline portfolio
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SFA-AM Investments at MS, microXAS, SIM, and Tomcat
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Technology Transfer Center ANAXAM
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Diffraction & Scattering.
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characterization
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Tailor-made infrastructure

High through put measurements of 100’000 samples

IS = =

ANAXAM invests into the infrastructure at Material Science, Tomcat and Polid beamline

PAUL SCHERRER INSTITUT

Wir schaffen Wissen — heute fiir morgen

PSI an ideal place for advanced
micro- and nano-structure analytics
for Advanced Manufacturing

Funding of SFA-AM enables to
— improve capabilities and make them |

. to the scientific community and to
industry available

Page 16




