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1. IntroducDon  

This document is the second version of the Data Management Plan (DMP) of the project Non-
linear Magnons for Reservoir Compu5ng in Reciprocal Space (NIMFEIA), funded by the Eu-
ropean Union under the call HORIZON-CL4-2021-DIGITAL-EMERGING-01-14 – Advanced spin-
tronics: Unleashing spin in the next genera5on ICs (RIA) with grant agreement number 
101070290.  

2. Data Management Plan – Version 2.0 

2.1. Project Coordinator 

Katrin Schultheiss 
Helmholtz-Zentrum Dresden-Rossendorf (HZDR) 
Bautzner Landstrasse 400, 01328 Dresden, Germany 
k.schultheiss@hzdr.de 

2.2. Data summary 

2.2.1. Data type 

What kind of dataset is it? 
Raw data: Several acDviDes in the NIMFEIA project involve the collaboraDve work of several 
partners in different disciplines. Therefore, a large variety of data will be generated using dif-
ferent, ofen unique experimental and numerical techniques:  

• Spin-wave spectra are measured opDcally by Brillouin light scaiering spectrometry or 
electrically using a spectrum analyser. 

• Images and videos are taken by Kerr microscopy. 
• FerromagneDc resonance spectra are measured by a vector network analyser. 
• Transport measurements are taken by magnetoresisDve setups. 
• MagneDc material parameters will be determined by vibraDon sample magnetometry. 
• DeposiDon protocols are generated by a deposiDon tool computer. 
• Images of microstructures on silicon chips are taken by opDcal microscopes and/or 

scanning electron microscopy.   
• Data related to documentaDon, such as pictures, calibraDon data, and mechanical draw-

ings not intended for publicaDon or reuse. 
• Data is collected from computer simulaDons, together with tailored computer code and 

scripts used to generate this data. 
All of this data stem from monitoring magneDc physical systems. For their generaDon, differ-
ent means and experimental setups are used which are ofen standard in the line of magneD-
saDon studies but are typically in-house-built in the partners’ labs. 
Publica5on data: This dataset includes relevant raw data, processed and analysed experimen-
tal and numerical data, and simulaDon codes and scripts as used for publicaDons. 
Use case data: Anonymous open-source data and anonymous proprietary radar data from in-
dustrial collaborators (Infineon) which will be used to test NIMFEIA’s approaches for reservoir 
compuDng. 
Which file formats are used? 
Raw data / Publica5on data: Data will be stored in: 
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• Generic .dat format such that it can be analysed and stored cross-plakorm using open-
source and commercial sofware (NumPy, Origin, Matlab, Excel, MathemaDca). 

• Standard image and video formats .jpg, .Dff, .png, and/or .avi.  
• Hierarchical data format .hdf5 (hips://www.hdfgroup.org), a self-describing data format 

that can be read cross-plakorm by a wide range of open-source and commercial tools 
like HDF View and Origin or via the programming interfaces in all major languages in-
cluding Python, Matlab, and LabVIEW. 

Is the dataset being created or re-used? 
Raw data / Publica5on data: This data is created using different means and experimental set-
ups, which are ofen standard in the line of physics but in-house-built in the partners’ labs. 
Use case data: This data is re-used. NARMA datasets were presented first in 1994 (hips://iee-
explore.ieee.org/document/279188) and are typically generated based on a differenDal equa-
Don (e.g. hips://github.com/Devrim-Celik/simple_echo_state_network). Micro-Doppler data 
were discussed in 2018 (hips://ieeexplore.ieee.org/document/8333730) with details given in 
GitHub (hips://github.com/bapDst/idrad) and the anonymous dataset available at hips://
www.imec-int.com/en/IDRad. The anonymous proprietary data from industrial partners (Infi-
neon) is currently not available for general use.  
If created, are already exisAng, similar research data available and why is their subsequent 
use not possible or useful here? 
Raw data / Publica5on data: No similar data exists, and no data will be reused. Pushing the 
current state-of-the-art towards novel fundamental insights into the underlying physical prin-
cipals is at the heart of the NIMFEIA project. Hence, it is necessary to perform experiments 
and simulaDons that have not been done before. 

2.2.2. Purpose 

How / for what purpose will this dataset be used during the project? 
Raw data: Data will be generated to opDmise materials and check the funcDonality of devices 
(WP4), advance the operaDonal capabiliDes of the magnon reservoir (WP2), and realise its 
electrical readout (WP5). Furthermore, simulaDon data will be generated to model the 
magnon reservoir in the GHz range (WP3) and in the THz range (WP7). 
Publica5on data: This data will include relevant raw data, processed and analysed data, as 
well as relevant simulaDon codes and scripts to make it accessible to the scienDfic community 
through publicaDons. 
Use case data: This data will be used to test the operaDonal capabiliDes of the magnon reser-
voir on the basis of real-world use cases (WP6). 
2.2.3. Data volume 

What is the actual or expected size of the dataset? 
Raw data: less than 1 TB 
Publica5on data: a few GB 
Use case data: a few GB 

2.2.4. Provenance 

What is the provenance of the data? 
Raw data / Publica5on data: The physical objects studied in the NIMFEIA project will be silicon 
chips containing conDnuous thin films as well as magneDc microstructures and metallic mi-
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crowave antennas. These chips will be fabricated collaboraDvely by the partners HZDR, JGU,  
UPS, and GF. The magneDc materials, layer thicknesses, and the design of the microstructures 
will vary throughout the project. 
2.2.5. Data uDlity 

Which individuals, groups, or insAtuAons could be interested in re-using this dataset? 
Raw data: Most of the generated raw data is only of interest to researchers working on the 
NIMFEIA project. Material and sample opDmisaDon involves many different test measure-
ments and simulaDons that are not of interest to a broader community. It is currently not 
foreseen to make this data available outside the collaboraDon.  
Publica5on data: PorDons of the raw data as well as processed and analysed raw data is the 
basis for scienDfic publicaDons and, thus, may be of interest to the broader magneDsm com-
munity. 

2.3. FAIR data 

2.3.1. Findability 

Will persistent idenAfiers (PIDs) be used for this data set? 
Raw data: No 
Publica5on data: Yes, digital object idenDfiers (DOI) will be used. 
Which metadata are collected automaAcally? 
Raw data / Publica5on data: Metadata logging the day, Dme, and experimental measurement 
parameter (e.g. microwave frequency and power, magneDc field amplitudes, applied direct 
currents) will be created automaDcally by the data acquisiDon system (homemade LabVIEW or 
Python sofware or commercially available sofware thaTEC:OS: hips://thatec-innovaDon.-
com) and are contained in the .hdf5 files. 
Which metadata are collected semi-automaAcally? 
Raw data / Publica5on data: Metadata logging the author name, project number, sample 
name, device name, and control seqngs of the experimental setup which have to be set man-
ually and cannot be logged remotely via PC (e.g. laser power, interferometer seqngs, physical 
mounDng or bonding) are entered manually before starDng the data acquisiDon and are con-
tained in the .hdf5 files. 
Which metadata are collected manually? 
Raw data: In addiDon to metadata stored by the data acquisiDon system, a lab book entry will 
be generated. The output from the deposiDon system logging needs to be converted to .dat or 
.xls manually. 
Publica5on data: When uploading the data to a repository, standard metadata such as author 
names, affiliaDons, ORCIDs, and keywords will be collected.  
Will search keywords be provided in the metadata to opAmise the possibility for discovery 
and then potenAal re-use? 
Raw data: No search keywords will be provided. 
Publica5on data: Search keywords will be provided via the upload in the repository. 
Will metadata be offered in such a way that it can be harvested and indexed?  
Raw data / Publica5on data: No. 
2.3.2. Accessibility 
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2.3.2.1.  Accessibility – Repository 

Where will the data (including metadata, documentaAon, and, if applicable, relevant code) 
be stored or archived aMer the end of the project? 
Raw data: At the partner insDtuDon where the data is acquired.  
Publica5on data: At the partner insDtuDon where the data is acquired and in the data reposi-
tories. 
Will the data be deposited in a trusted repository? 
Raw data: No.  
Publica5on data: Yes, using Rodare hips://rodare.hzdr.de or Zenodo hips://zenodo.org/ 

• The repositories meet the basic expectaDons of a research data repository: easy and 
free access while observing legal and ethical barriers, detailed metadata, and protecDon 
against unauthorised access. 

• The repositories offer expert curaDon for long-term archiving. 
• The repositories provide persistent idenDfiers, e.g. DOI. 
• The repositories are internaDonally acknowledged for the specific discipline/domain. 
• The repositories are managed by trustworthy insDtuDons, HZDR and CERN 
• The repository’s policies are available online: hips://rodare.hzdr.de/about/policies/ and 

hips://about.zenodo.org/policies/ 
Will the repository resolve the idenAfier to a digital object? 
Publica5on data: Yes. 
Have you explored appropriate arrangements with the idenAfied repository? 
Publica5on data: No, the data will be uploaded via standard procedures and require no spe-
cial arrangements. 
2.3.2.2. Accessibility – Data 

Will this dataset be published or shared? 
Raw data: Yes, the data will be shared internally with everyone in the NIMFEIA project, as long 
as they do not pass on the data. 
Publica5on data: Yes, in the repositories Rodare or Zenodo. 
Shall there be an embargo period before the data are made available?  
Raw data: The data will only be made available internally.  

Publica5on data: Yes, unDl: 
• publicaDon of the results in a peer-reviewed journal 
• achievement of intellectual property rights such as patents 
• finishing a bachelor/master/doctor thesis 

If yes, under which terms of use or license will the dataset be published or shared? 
Publica5on data: CreaDve Commons AiribuDon-NonCommercial (CC-BY-NC)  
How will the idenAty of the person accessing the data be ascertained?  
Publica5on data: 

• Users are required to register to use the repository. 
• If necessary, an authenDcaDon system or a data-on-demand funcDon will be provided. 

Is a data access commiOee needed to handle access requests to the published data of the 
project? 
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Publica5on data: No 

2.3.2.3. Accessibility - Metadata 

Will metadata be made openly available and licensed under a public domain dedicaAon 
CC0, as per the Grant Agreement? If not, please clarify why. 
Publica5on data: Metadata is integrated into the .hdf5 files and published with the data. 
Will metadata contain informaAon to enable the user to access the data? 
Publica5on data: A readme file will be made available together with the data. 
How long is it intended that the data remains re-usable? 
Raw data / Publica5on data: at least 10 years 
Is documentaAon about relevant soMware needed to use the data? 
Raw data / Publica5on data: self-generated sofware or script: LabView, Python scripts  

2.3.3. Interoperability 

Which standards, ontologies, classificaAons, etc. are used to describe the data and context 
informaAon? 
Raw data / Publica5on data: No fixed system for the descripDon is used. 
Is this dataset interoperable, i.e. allowing data exchange and reuse between researchers, 
insAtuAons, organisaAons, countries, etc.? 
Raw data / Publica5on data: 

• The dataset adheres to standardised formats: Generic .dat files or .hdf5 files are used.  
• The dataset is usable with available open-source sofware applicaDons (Python, HDF 

View) or commercial sofware applicaDons that are established and widely used in the 
respecDve community (LabView, Origin, Matlab, Excel, MathemaDca) 

In case it is unavoidable that you use uncommon or generate project-specific ontologies or 
vocabularies, will you provide mappings to more commonly used ontologies? 
Raw data / Publica5on data: No mappings are necessary, as the datasets are described using 
standard terminologies. There is no need for mapping since the used terminology is chosen to 
be compaDble with the exisDng literature. 

2.3.4. Re-usability 

Will the provenance of the data be thoroughly documented using the appropriate stan-
dards? 
Raw data / Publica5on data: Lab books and readme files will be generated. 
Which components of the data documentaAon are available together with the dataset? 
Raw data / Publica5on data: 

• InformaDon on the methodology used for data generaDon (creaDon or re-use) and 
transformaDon  

• DescripDon of variables used and respecDve units of measurement 
Where is the data documentaAon provided? 
Raw data / Publica5on data: Some data documentaDon, e.g., the seqngs of the experimental 
setup, will be provided in the .hdf5 files. AddiDonal documentaDon will be provided in lab 
books and readme files. 
Which measures of quality assurance are taken for this dataset?  
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Raw data / Publica5on data:: 
• Repeated or comparaDve measurements 
• Adherence to standard procedures for data recording 

2.4. Other research outputs 

What other research outputs are generated or re-used throughout your project? 
• Sofware  
• Workflows  
• Samples 

2.5. AllocaDon of resources 

2.5.1. Costs 

What are the personnel costs associated with long-term preservaAon for the project? 
It is assumed that the NIMFEIA partner insDtuDons will provide the personnel for the long-
term preservaDon of the data, so no funds from the NIMFEIA project are needed. 
What is the amount of non-personnel costs regarding long-term preservaAon for the 
project? 
It is assumed that the NIMFEIA partner insDtuDons will provide the funds for the long-term 
preservaDon of the data, so no funds from the NIMFEIA project are needed. 
How will the data management costs of the project be covered? 
Since data FAIRness is in the interest of all partner insDtuDons, the insDtuDons will support the 
NIMFEIA project by contribuDng the general resources to make data FAIR (archiving in-
frastructure, repositories, person months for IT personnel). 

2.5.2. Responsibility 

Who is responsible for the backups? 
Raw data: 

• The IT departments of the partner insDtuDons 
Publica5on data: 

• The repositories 
• The insDtuDonal libraries 
• The IT departments of the partner insDtuDons 

Who is responsible for data documentaAon and for checking if metadata and data docu-
mentaAon are correct and complete? 
Raw data: All researchers who work on the NIMFEIA project 
Publica5on data: The researcher who uploads data to the repository 
Who is responsible for curaAng the data once the project has ended? 
Raw data: 

• The IT departments of the partner insDtuDons 
Publica5on data: 

• The repository 
• The insDtuDonal library 
• The IT department of the partner insDtuDons 

2.5.3. PreservaDon 

Page  of 7 8



How long will the data be stored? 
Raw data / Publica5on data: at least 10 years  

2.5.4. SelecDon 

What are the criteria/rules for the selecAon of the data to be archived (aMer the end of the 
project)? 
Raw data / Publica5on data: All project data will be archived. 

2.6. Data security 

2.6.1. Security measures 

Which measures or provisions are in place to ensure data security (e.g. protecAon against 
unauthorized access, data recovery, transfer of sensiAve data)? 
Raw data / Publica5on data: 

• ProtecDon against unauthorized access  
• Data recovery: backups 

2.7. Ethics 

2.7.1. Personal data 

Does this dataset contain personal data? 
Raw data / Publica5on data: No. 
Does the dataset contain “data revealing racial or ethnic origin, poliAcal opinions, religious 
or philosophical beliefs, or trade union membership” or geneAc or “biometric data to 
uniquely idenAfy a natural person, data concerning health or data concerning a natural per-
son’s sex life or sexual orientaAon” (Art. 9 GDPR)? 
Raw data / Publica5on data: No 
2.7.2. Other sensiDve data 

Does this dataset contain sensiAve data other than personal data? If yes, please describe 
the non-personal sensiAve data used in the project. 
Raw data / Publica5on data: No 

2.7.3. Official approval 

Has the project been approved by a research ethics commiOee? 
The nature of the project means that no approval is required from an independent research 
ethics commiiee. The project is however working closely with our external ethics advisor. 
Is a statutory approval/permit needed for the research? 
No 

2.7.4. Intellectual property rights 

Does the project use and/or produce data that is protected by intellectual or industrial 
property rights? 
No 
Does copyright law apply to this dataset? 
No 
Do other intellectual property rights apply to this dataset? 
No
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