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Materials are foundational to human society and technology, historically defining eras and continuing to shape our future. Materials
science involves creating new materials and improving methods for fabricating existing ones with enhanced qualities. Climate change,
sustainability, and geopolitics now drive materials science, prompting for new innovations.   
As a part of a strategic development plan for Helsinki Kumpula Innovation Campus, The Kumpula Materials Innovation Park (KUMPARK)
is a groundbreaking initiative that integrates existing infrastructures for materials research in chemistry and physics in Helsinki. This
proposal aims to enhance Finland's strategy in materials sciences to address climate change, foster a digital and energy-efficient society,
and strengthen national and international resilience and collaboration with the Helsinki wellbeing county. By uniting cutting-edge areas in
materials chemistry and physics, KUMPARK focuses on novel materials synthesis, characterization, and circular economy. Key
development areas include low-dimensional materials, nanomaterials, microelectronics, solar cell materials, battery technologies,
catalysts, pharmaceuticals, medical and biomaterials, and polymers. This investment also aims to advance Earth and environmental
sciences and preserve material cultural heritage.   
KUMPARK's infrastructure supports diverse materials research, attracting external users from academia and industry. The Kumpula
campus is globally recognized for its pioneering research in thin films, biomaterials, semiconductors, and energy technologies,
collaborating across disciplines such as chemistry, physics, mathematics, AI, quantum computing, and biomedicine. This cross-
disciplinary approach extends to fields like geosciences, food science, engineering, and cultural heritage. The investment promises to
boost local R&D and industrial partnerships, ensuring Finland remains at the forefront of global advancements in technology-intensive
fields. 
The proposal outlines investments to enhance KUMPARK infrastructure, including an IR-VIS-UV ellipsometer for semiconductor synthesis
monitoring, modernization of the KIIA ion implanter for semiconductor and quantum technologies, expansion of quantum sensing
capabilities, and upgrades to X-ray facilities for nanoscale 3D tomography. Additional investments include a glovebox and vacuum
suitcase for inert atmosphere experiments, and a state-of-the-art single crystal X-ray diffractometer for structural analysis of synthesized
compounds. 
These enhancements will elevate KUMPARK's capabilities, fostering superior interdisciplinary education and research opportunities. By
pushing the boundaries of science and technology, KUMPARK aims to create new avenues for collaboration and innovation, benefiting
local, national, and international communities across sectors. 
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Data management policyData management policy

General description of dataGeneral description of data

For a full description of the PaNOSC data policy that the project adheres to, please see the document PaNOSC Photon and Neutron Open Science
Cloud, H2020-INFRAEOSC-04-2018 (10.5281/zenodo.3826039). The data policy is also published on the research Infrastructure web pages
(www.helsinki.fi/en/infrastructures/center-for-x-ray-spectroscopy).
The data is numerical data collected from experiments performed on facility instru-ments. This definition includes data that are created automatically
or manually by facility specific software and/or facility staff expertise in order to facilitate subsequent analysis of the experimental data. The data
format is Nexus (HDF5), that has been adopted by a majority of photon and neutron sources, and is supported by some detector suppliers and more
and more data analysis software. In addition to the detector data the Nexus/HDF5 data includes sample, instrument and scientific metadata. The full
strength of this digital approach will be reached when all 
data from the detector to the final publication are included in a digital object which is 
machine readable, giving full advantage to the experimental team and the scientific 
community.
The data that is not governed by industrial users will be managed through the principles of being Findable, Accessible, Interoperable and Re-usable,
i.e., the data policy framework is strongly aligned with the FAIR principles.
The amount of data is expected to be 1 TB per year of numeric data. Data quality is monitored during the experiments both by automated pre-analysis
routines that can alert the user if experiment is not working out properly. The consistency and quality of the data will be controlled by regular
calibration of the instruments by the RI staff. Standardised protocols for data acqusition, quality control as well as calibration of the instruments will
be in place. Eventually the user is responsible for the quality of the data while all effort is done by the RI to ensure the data quality.
 

Agreements on rights of use and licenseAgreements on rights of use and license

All data collected, stored, used and managed within the RI will comply with the ethical guidelines by the Finnish Advisory Board on Research Integrity
and complies witht he EU General Data Protection Regulation (GDPR) and the Finnish data protection act. Agreements with all partners / researchers
will be made in the beginning of the project to define issues of ownership and sharing of the data.
The RI does not store or generate sensitive personal information other than a user database (name, e-mail address, and affiliation). However it may
generate confidential information, such as data for novel IPR and patents. In addition, discussions and knowledge exchange under separate NDA's
might occur with collaboration partners as companies. Commercial users will thus have an option to keep their data non-open.
The PI has the right to transfer or grant parts or all of his rights to another person. The PI has the right to create and distribute copies of their raw data
and metadata. Ownership of all results (intellectual property) derived from the analysis of the raw data is determined by the contractual obligations of
the person(s) performing the analysis. 
All raw data and the associated metadata obtained as a result of public funded access to the research facilities are open access, with the research
facility acting as the custodian. All raw data and the associated metadata obtained as a result of proprietary research will be owned exclusively by the
client who purchased the access. Proprietary users must agree with the facility management how they wish their raw data and metadata to be
managed before the start of any experiment.
Citing the infrastructure: The users are required to acknowledge the RI in all publications where data from the RI is used. This applies to all forms of
publication including scientific and popularized articles, presentations and theses.

Opening or sharing dataOpening or sharing data

The RI follows the Declaration of Open Science and Research by the Finnish research community. We will be committed to open-access publishing.
Gold or green route open access will be encouraged. 
Access to raw data and metadata collected at the facility is foreseen to be via a searchable on-line catalogue through a web portal.  Access to raw
data and the associated metadata obtained from an experiment is restricted to the experimental team for a period of 3 years after the end of the
experiment. Thereafter, it will become openly accessible. Any PI that wishes their data to remain restricted accessfor a longer period will be required to
make a special case to the respective facility management. If data can only be stored at the facility for less than three years, then access is exclusive
to the PI up to the end of the storage period. Data can always be made openly accessible earlier on simple request of the PI. Appropriate facility staff
(e.g. instrument scientists, computing group members) has access to any facility curated data or metadata for facility related purposes. The facility
will undertake that they will preserve the confidentiality of such data. The on-line catalogue will enable the linking of experimental data to experimental
proposals. Access to proposals will only ever be provided to the experimental team and appropriate facility staff, unless otherwise authorized by the
PI.
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Documentation & metadataDocumentation & metadata

Metadata is stored together with the data as completely as possible by the facility. The experimental team is encouraged to ensure that further
experiments metadata are as complete as possible, as this will enhance the possibilities for them to search for, retrieve and interpret their own data in
the future. The facility undertakes to provide means for the capture of such metadata items that are not automatically captured by an instrument, in
order to facilitate recording the fullest possible description of the raw data. Researchers who use the data collected by others, must acknowledge the
source of the data and cite its unique identifier and any publications linked to the same raw data. PIs and researchers who carry out analyses of raw
data and metadata are encouraged to link the results of these analyses with the raw data / metadata using the facilities provided by the online
catalogue. Furthermore, they are encouraged to make such results openly accessible.

Storage, backup & access control to dataStorage, backup & access control to data

The RI will provide a means for users to upload results and associated metadata to the facility and enable them to associate these results with raw
data collected from the facility. The RI offers currently 120 TB RAID-5 data server, which is maintained by the UH IT group and it will be upgraded
periodically. The RI does not collect nor store sensitive data except for commercial contract research, in which case the storage and transfer of data
will be agreed with the commercial partner in the beginning of the project.  These data will be stored long-term by the originating facility. It will be
responsible to curate this data e.g. to ensure that software to read/ manipulate this data is available. The facility cannot be made liable in case of
unavailability or loss of data. The facility cannot be made liable in case of unavailability or loss of data analysis software. 
Long-term storage of data: We will use the CSC IDA service and/or the EUDAT service and will store the data for at least 10 years, and longer if
technically feasible. A persistent identifier will be acquired for the data. 
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