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1 Introduction

The primary aim of the evaluation is to reveal and confirm the quality and the relevance of research
performed at Norwegian higher education institutions (HEIs), and by the institute sector. For the life sciences
areq, research undertaken by regional health authorities and health trusts is also included. These institutions
will henceforth be collectively referred to as research performing organisations (RPOs). The evaluation results
will inform a process of developing a set of recommendations to the RPOs, the Research Council of Norway
(RCN) and the concerned ministries. The results of the evaluation will also be disseminated for the benefit of
potential students, users of research, and society at large.

You have been invited to complete this self-assessment as a research group. The self-assessment contains
guestions regarding the group’s research- and innovation related activities and developments over the past
10 years. All the submitted data will be evaluated by evaluation committees (for administrative units) and
expert panels (forresearch groups). Please read through the whole document including all instructions before
answering the questions to avoid overlaps.

The whole self-assessment shall be written in English.

Please use the following format when naming your document: name of the instifution, name of the
administrative unit and short name of the research group, e.g. UiO_FacBiosci_Short name of research group.
Send it fo the research group’s administrative unit before 1st of December 2022.

For questions concerning the self-assessment or EVALNAT in general, please contact RCN’s evaluation
secretariat at Technopolis Group: evalnat.questions@technopolis-group.com.

Many thanks in advancel

! Technopolis Group respects your privacy and is committed to protecting your personal data.

All Technopolis Group employees are informed about data protection measures and security on the Infernet. We use Microsoft's Office
365 cloud solutions that enable us to control access to sensitive data for individual users, as we also benefit from their enterprise security
levels. For each project, we assess the requirements for processing personal data and work with personal data controllers and the third
part to agree on and use appropriate technical and organizational measures to handle personal data.

For more information on how Technopolis Group handles data processing, see: http://www.technopolis-group.com/privacy-policy/



http://www.technopolis-group.com/privacy-policy/

2 Self-assessment for research groups

Guidelines for completing the self-assessment:

e Data on personnel should refer to reporting to DBH on 1 October 2021 for HEIs and to the yearly reporting
for 2021 for the institute sector

e Ofher data should refer to 31 December 2021 if not specified otherwise
e Please read the entire self-assessment document before answering

¢ Provide information — provide documents and other relevant data or figures about the administrative unit,
for example strategy and other planning documents, as well as data on R&D expenditure, sources of
income and results and outcomes of research

e Describe - explain and present using contextual information about the research group (most often this
includes filling out specific forms) and inform the reader about the research group

e Reflect — commentin areflective and evaluative manner how the research group operates

e 4000 characters including spaces equals one page

2.1 Benchmark set by the administrative unit for this research group (1000-2000 characters)

For the self-assessment the administrative unit needs to select an appropriate benchmark for each of ifs
research groups in consultation with the group in question.

e For the administrative unit — present the benchmark for the research group. This benchmark can be a
reference to an academic level of performance or to the group’s confributions to other institutional or
sectoral purposes

¢ Fortheresearch group — describe how the group’s work confributes tfowards achieving the set benchmark

The benchmarks set for the Research Group follow from the Department strategy document. We indicate for each strategy point the
subsections addressing the relevant activities of the group:

Department goal:

* The Department of Mathematics and Physics (IMF) will produce outstanding research and research-based education in
mathematics and physics, thereby providing the workforce of the future with both broad and specialized knowledge and skills in the
natural sciences.

Overall strategy:

* The IMF will provide a strong academic environment for excellent research in mathematics and physics at the Faculty of Science
and Technology (FacST), that is attractive to students and researchers nationally and internationally, and confributes to an overall
strengthening of the faculty.

Strategy in Research:

2.2 Ssirategy, resources and organisation

2.2.1 Research group’s organisation

2.2.1.1 Describe the establishment and the development of the research group, including its leadership,
researcher roles, the group’s role in researcher training and mobility and how research is organised
(1000-3000 characters).

Since the 2010 RCN National Evaluation of Physics, the activity at the University of Stavanger has undergone a complete
fransformation.

* The Mathematics and Physics groups are now joined into a dedicated Department, which counts 23 permanent scientific staff and
approximately the same number of Postdocs/Ph.D. students.

* The department has established a dedicated 5-year Master program in Mathematics and Physics, a 5-year secondary education
teacher (Lektor) and a Ph.D. specialization in Mathematics and Physics. The Materials Physics (MP) group shares teaching duties within
these programs as well as courses for other programs at the faculty.

* A structure of 6 research groups in Mathematics, Physics and Statistics has been established.

* Of the 8 permanent staff in Physics and Mathematical Physics present by 2010, 6 have refired and been replaced by 11 new
appoinfments.

* The MP group has grown from 2 to 4 permanent staff and from 1 to currently 7 postdocs, researcher, Ph.D. students, and an adjunct
associate professor. The average age of the permanent staff in the group is now 44 years (ranging 38-53).




Form 1 List of personnel by categories?

Instructions: Please provide a list of your personnel by categories.

No. of researchers who are
- part of multiple (other)
Position by category | No. of researcher per category | Share of women per category research groups at the
administrative unit
(Full) Professor 2 50% 1
Associate Professor |2 100% 1
Number of Postdoc/researcher |3 33% 0
personnel by
position PhD-student 3 66% 0
Adjunct Associate 1 0 1
Praf
<Position F (Fill in)> <No. of staff> <% of women> <No. of staff>

2.2.1.2 Describe the research group’s main goals, objectives and strategies to obtain these (e.g., plans for
recruitment, internationalisation, collaboration with academic and non-academic actors) (500-2000
characters).

In education, the goal of the MP group is to contribute to excellent research-based education in Physics at all levels through courses,
seminar series, schools, workshops, and diverse activities. This for us means educating competitive, responsible, skilled students that can
later contribute positively to academia and the public and private sectors.

Our strategy to achieve this is to:

*Design and teach courses in which our research background acts as a valuable context

*Make sure that the necessary technical laboratory equipment is updated and available for multiple physics courses

*Get closer to the local industry in order to recognize their needs in terms of skilled personnel and R&D services

*Attract external or intfernal competitive funds for teaching and outreach activities

In research, the main goals of the MP group are to:

*Design and synthesize new functional materials

*Experimentally determine and model the structure and dynamics of these materials, with emphasis in the use of photon and neutron
spectroscopy and absorption techniques

*Understand and model the physical mechanisms behind phenomena/ functionalities

*Design X-ray and neutron instrumentation and experimental methodology which allows the characterization of the properties

2.2.1.3 Reflect on the current interactions of the research group with other disciplines, non-academic
stakeholders and the potential importance of these for the research (e.g., informing research
guestion, access to competence, data and infrastructure, broadening the perspectives, short/long-
term relations) (500-1500 characters).

Materials sciences are a global pursuit which encompasses both education and multidisciplinary science and technology endeavors.
The MP group collaborates with local and international scientists in the areas of physics, X-ray and neutron insfrumentation, materials
science, chemistry, and biology as well as the national industry. These interactions allow us to study a wide range of functional
materials using multiple characterization techniques to gain a broader understanding of these phenomena.

At the University level, the MP group actively collaborates with most faculty departments as well as the archeology museum. These
activities stand within the frame of the use of our materials physics laboratory, externally funded research projects and dissemination
and educational internal competitive funded projects (ISP) such as UiScatt and H2@UiS which aim at the popularization of use of
X-rays and neutrons in materials technology, and at interdisciplinary collaboration within hydrogen technology.

At the national level, the MP group collaborates with research and industry stake holders, such as Equinor, ELKEM ASA, NORCE AS,
SINTEF and IFE, efc. These collaborations stand within current RCN grants and long-term agreements. At the international level, the MP
group collaborates with a long list of scientists at various institutions.

The group interacts with the general public on many platforms, including school visits, exhibitions, podcast and other local
dissemination events.

2 A list of group members by 1 October 2021 should be attached to the document with: Title and name.



2.2.2 Research group’s resources

2.2.2.1 Describe the funding portfolio of the research group the last five years (500-1500 characters).
- How much of the group’s total budget is made up of competitive funding?

The funding portfolio consist of university (faculty, deparfment) and external (DIKU, RCN, EQUINOR) funds of an esfimate of 17.2
MNOK/year (~51% internal ~49% competitive intfernal and external) as follows:

The University covers:

*4 permanent staff. 6.8MNOK/yearly

*5% salary of an adjunct associate professor (department funding). 0.038MNOK.

*2 Ph.D.-students. 2.3MNOK.

*Travel costs to conferences and experiments (department or through ISP-UiScatt project). 0.3MNOK.
*Costs of visiting scientist and seminars (ISP project: UiScatt): 0.2MNOK.

*Materials physics laboratory equipment and running cost (2018-2022): 2MNOK.

For a total estimate 11.64MNOK/year.

RCN covers the following costs under 4 competitive Nano2021 and INTPART program projects:

*3 temporary postdocs/researchers. 3.7MNOK

*Travel costs, consumables, chemicals, licenses, etc.. 0.5MNOK.

*Meeting costs (eg. meetings, schools, events, workshops). 0.2MNOK.

For a total estimate of yearly 4.4MNOK covered by RCN grants.

EQUINOR covers under the Akademia-avtale (1.46 MNOK/year):

*1 Ph.D.-student. 1.16 MNOK.

*H2@UiS program 0.3 MNOK.

2.2.2.2 Describe the most important research infrastructures used by the group (500-1500 characters).

* High Performance computing resources locally (faculty level computing cluster), nationally (sigma2 at HPC Oslo), internationally and
through partner institutions.

* Neutron sources: PSI-Switzerland (instruments: DMC, HRPD, TASP, CAMEA, FOCUS), ILL-France (instruments: IN22, D10, D7, IN12, IN14),
ISIS-UK (instruments: MERLIN, MAPS, LET), HZB-Germany (now out of operation, instruments: FLEXX, NEAT), FRM2-Germany (instruments:
DNS, TRISP, PANDA).

* Photon sources: Diamond-UK (instruments: 116), ESRF-France (insfruments: Swiss-Norwegian Beamlines: BMO1, BM32, BM06 and
DUBBLE), MAX-IV — Sweden (beamlines BALDER), BESSY synchrofron Germany (beamlines IRIS, RGBL)

* European Magnetic Field Laboratory (EMFL)

* Central European Research Infrastructure Consortium (CERIC): XPS instrument at Charles University Prague

* The materials physics laboratory and other faculty equipment such as: X-ray powder diffractometer and electron microscopy
(SEM/TEM)

2.2.2.3 Describe the support the host institution provides to the research group (i.e., research infrastructure,
access to databases, etc.) (500-1500 characters).

The host institution supports the group through:

* Permanent staff salary.

* Funding of the Materials Physics Lab, during a heavy investment period (2018-2022) equipped with: calorimeters and
thermogravimeter (560kNOK), glove box (400KNOK), sample preparation equipment (649kNOK), X-ray Laue (1500kNOK), Raman
spectrometer and sample environment (3085kNOK), magnetometer (2100kNOK), high pressure volumetric gas adsorption (1350kNOK).
Amounting to an inversion of IOMNOK (Faculty level) over the past 5 years without considering infrastructure and running costs
(Department level).

* Access to local laboratories: powder X-ray diffraction and electron microscopy (SEM/TEM)

* Adequate travel budget (Department level).

* Funding for Ph.D. students (roughly ~0.7 per year), (Faculty level).

* Local computing cluster (some hundreds of CPU/GPU cores, adequate for code development and some production runs), (Faculty
level).

* Opportunity for research leave (2 semesters roughly every 6-7 years, subject to application), (Faculty level).

* Direct access to the essential journals that the group members follow/publish in (University level).

* Access to essential software packages (various levels).

* Some dedicated funding for guests, hosting seminars, of which some is explicitly allocated to the ISP projects (Faculty level).

* Administrative sunport and coaching durina arant anolication develobment. in some cases including teaching commitment




Form 2 List of running projects

Instructions: Please select 5-10 projects you consider to be representative/the best of the work undertaken after 1 January 2011. For

each running project please use the following formatting: Name of project, Years active, Funding source, Total funding, Description (200—
1000 characters) including: project objectives, project activities, project outcomes (either planned or actual).

No.

Project details

Name: Tackling the Challenges in Hydrogen Economy through Education and Research (HyTack)

Period: 2023-2026

Funding source: UTFORSK-program DIKU

Total funding: 3 MNOK

Description: HyTack is a collaborative project between universities and research centers in Norway, India and Japan. The

Name: “Phonon lifefimes; unifying inelastic neutron scattering measurements with first-principle calculations. PHUN (32486)"
Period: 2021-2025

Funding source: RCN

Total funding: 19MNOK

Descrlphon we propose to develop a new experimental methodology based on hlgh -resolution neutron techniques and
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Name: “New porous liquids for gas separation (324306)"

Period: 2021-2025

Funding source: RCN

Total funding: 17.8MNOK

Description: We will investigate a new class of molecules, so-called "pillararene molecules"”, for carbon capture application.

Name: “Metal-organic frameworks for recovery and separation of critical metals, MOFSORBMET (314 746)"

Period: 2021-2024

Funding source: RCN

Total funding: 20MNOK

Description: The goal of the project is to develop and demonstrate the use of Metal-organic frameworks (MOFs) for the

Name: “Structure and dynamics in hydrogen-rich alloys for hydrogen storage”
Period: 2021-2024

Funding source: Akademia-avtale EQUINOR

Total funding: ~4MNOK

Descrlp’non PhD pI’OJeCT in ’rhe f|eld of moterlols for hydrogen s’roroge (me’rol oIons)

Name: UiScatt

Period: 2021-2023

Funding source: UiS

Total funding: 200kNOK

Description: In this project we proposed a series of activities aiming at the consolidation of a large-scale facilities user group

Name: COOL LONGBOAT

Period: 2020-2023

Funding source: NRC- INTPART

Total funding: 4.5MNOK

Description: Complex of Online and Onsite Lectures on materials for hydrogen generation by solar water splitting in

Name: “Investigation of crystal field, magnetic frustration and magnetization reversal effects in 4d and 3d oxides”

Period: 2017-2022

Funding source: UiS

Total funding: ~3MNOK

Description: Determination of the role of crystal field and magnetic interactions in the magnetic structure and excitations of

Name: “Direct- and reciprocal space structure modelling”

Period: 2017-2022

Funding source: UiS

Total funding: ~ 3 MNOK

Descnphon Development of a versatile platform (within Mathematica) for mathematical crystallography — with the particular

Sy N B S i
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Name: Compound diamond refractive lenses

Period: 2016-2020

Funding source: UiS

Total funding: ~3 MNOK

Description: Orientational and beam optical optimalization of single crystal refractive diamond lenses for focusing of




2.2.3 Relevance to the institution

2.2.3.1 Describe the role of the research group within the organisation. Consider the group’s confribution
towards the institutional strategies and objectives, cf. section 3.1 about benchmark (500-1500
characters).

In collaboration with the whole Department, the educational activity of the group allows:

* to provide: a 5-year Master i Mathematics and Physics, a 5-year secondary education teacher degree, a PhD specialization.

* to provide courses in physics and mathematics to all the engineering degree programs and pre-engineering courses. As well as
highly specialized courses on advance materials characterization for the PhD specialization.

The research activity of the group allows:

*to establish and to grant access to the materials physics laboratory to researchers at the university and local industry

*to facilitate knowledge transfer in the topics of scattering techniques, ab-initio calculations, as well as functional materials.
Therefore, the group confributes to

* the University strategy item on developing technology for sustainable and renewable energy sources and the item on promoting and
providing lifelong learning.

* the Faculty strategy item on promoting excellent education.

* the Department strategy item on providing excellent research-based education in Mathematics and Physics.
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2.3 Research quality and societal contribution

2.3.1 Research group’s scientific quality

2.3.1.1 Describe the research activities and the research profile of the group. Consider how the group's
work contributes to the wider research within the group’s field internationally and to the Norwegian
research ecosystem (500-2000 characters).

The primary activities of the MP group can be grouped into:

a) Functional materials’ atomic (and magnetic) structure: this includes crystallography (X-ray and neutron methods, including
instrumentation and experimental methodology development), ab-initio modelling (DFT), microscopy (SEM/TEM) and X-ray absorption
spectroscopy.

b) Functional materials’ lattice and magnetic dynamics: this includes Raman spectroscopy and quasi-elastic and inelastic neutron
scattering (including insfrumentation and experimental methodology development) as well as DFT modelling.

Some of these functional materials are -but are not limited to-:

*Hydrogen Storage materials (production, storage, separation, and utilization)

*Carbon storage materials

*Quantum magnets

*Thermoelectric materials

*Battery materials

*Novel lipoplexes with DNA-delivery potential

Y 1 1l '

Form 3 List of research outputs

Instructions: For each type of scientific output (scientific publications, prototypes, etc.) please select those outputs you consider to be
representative/the best of the work undertaken by the group.

Type of scientific output List of most relevant outputs

Articles in peer reviewed scientific edited journals On hydrides:

and conference proceedings (with URL or DOI) (Dahal, R.; Vitillo, J.G.; Asland, A.C.; Frommen, C.; Deledda, S.; Zavorotynska,
recognized as sientific publications accodring to the  |O*. X-ray and Synchrotron FTIR Studies of Partially Decomposed Magnesium
Norwegian Science Index (NVI). Borohydride. Energies 2022, 15, 7998. https://doi.org/10.3390/en15217998

Salvi Natland (2012) "Structures of embedded solid state precipitation
nanoparficles in metal matrices".

Qiuyuan Zhang (2020) "The experimental and theoretical investigation of
single-crystal diamond compound refractive lenses (CRLs)".

N/A

Defended doctoral theses

Monographs/Scientific books

N/A

Registered international patents




Prototypes, digital products

*'MaXrd: Mathematica X-ray diffraction package” Database and utilities
related to crystallography and X-ray scattering.

*Physics for data and electro engineers, course of video lectures, UiS, 2019 —

Reports on research results from contract research or
indusiry, non-governmental institutions, state and
municipality institutions

N/A

Form 4 Description of the research group's contribution to a selection of 5-10 publications.

Instructions: Please select 5-10 publications from the last 5-10 years with emphasis on recent publications where group members have
the role as principle investigator or corresponding author. If the publication is not openly available, it should be submitted as a pdf
attached to the self-assessment. For each research publication please use the following formatting:

Authors with group members highlighted (list the first three and then et. al.), Title of publication, Journal, Year, DOI, URL, Description (200—
1000 characters) of the research group's contribution to the publication with a focus on research idea, resources and research
infrastructure, organisation and roles in the implementation; development of theoretical and experimental methods; modelling, data
collection and analysis and preparation of the publication.

No.

Description of the research group's contribution to each selected publication

Dahal, R.; Vitillo, J.G.; Asland, A.C.; Frommen, C.; Deledda, S.; Zavorotynska, O*. X-ray and Synchrotron FTIR Studies of Parfially
Decomposed Magnesium Borohydride. Energies 2022, 15, 7998. https://doi.org/10.3390/en15217998,
https://www.mdpi.com/1996-1073/15/21/7998

Description: the paper is based on the first MSc thesis (R. Dahal) under the supervision of O. Zavorotynska. The study was

Zavorotynska, Olena*; Serby, Magnus; Vitillo, Jenny; Deledda, Stefano; Frommen, Christoph; Hauback, Bjorn, Experimental and
computational characterization of phase transitions in CsB3H8", accepted to Physical Chemistry Chemical Physics, 2021, DOI:

10.1039/D1CP02189C, https://pubs.rsc.org/en/content/articlelanding/2021/cp/d1cp02189c

Description: the study is based on the discovery of two new phases in CsB3H8 by O. Zavorotynska. Here synchrotron in-situ XRD

Ramsnes, Stian; Larsen, Helge Bavik and Thorkildsen, Gunnar
Using Mathematica as a platform for crystallographic computing
Journal of Applied Crystallography, 52, 214-218 (2019) https://doi.org/10.1107/S1600576718018071,
https://onlinelibrary.wiley.com/iucr/doi/10.1107/S1600576718018071

Zhang, Qiuyuan; Polikarpov, Maxim; Klimova, Nataliya; et al.

Investigation of “glitches' in the energy spectrum induced by single-crystal diamond compound X-ray refractive lenses.
Journal of Synchrotron Radiation. ISSN 0909-0495. s. 1-10 (2018).

DOI: 10.1107/S1600577518014856

Bhat Kademane, Abhijit; Quintero Castro, Diana Lucia; Siemensmeyer, K, et al., “Crystal field effects in the zig-zag chain
compound SITm204", Journal of Magnetism and Magnetic Materials, 2022, https://doi.org/10.1016/j.jmmm.2022.169020,
https://www.sciencedirect.com/science/article/pii/S0304885322000026

Description: MP members (A.B.K and D. Q-C) designed the research idea, conducted experiments, conducted analysis,

Gazizulina, A, Quintero-Castro, DL, Wang, Z, et al., *Neutron diffraction of field-induced magnon condensation in the
spin-dimerized antiferromagnet Sr3Cr208"

Phys. Rev. B, 2021, https://doi.org/10.1103/PhysRevB.104.064430,
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.104.064430

Alsu Gazizulina, Diana Lucia Quintero-Castro, Dirk Wulferding, et al.

Tuning the orbital-lattice fluctuations in the mixed spin-dimer system Ba3-xSrxCr208
Phys. Rev. B (2018), https://doi.org/10.1103/PhysRevB.98.144115,
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.98.144115

Aly H. Abdeldaim, Alexander A. Tsirlin, Jacques Ollivier, Clemens Ritter, Dominic Fortes, Robin S. Perry, Lucy Clark, and Ggran J.
Nilsen, One-Dimensional Quantum Magnetism in the S = 1/2 Mo (V) system, KMoOP207, accepted for publication in Phys. Rev.
B https://arxiv.org/abs/2207.01284 Description: The magnetic properties of KMoOP207 are studied for the first time using a
range of experimental and computational techniques. G. J. N. designed the study, participated in the central facilities

Bhat Kademane, Abnhijit; Bhandari, Churna; Paudyal, et al.

Magnetization reversal driven by electron localization-delocalization crossover in the inverse spinel Co2VO4
Physical review B, 105, 094408 (2022), https://journals.aps.org/prbo/abstract/10.1103/PhysRevB.105.094408
https://doi.org/10.1103/PhysRevB.105.094408




2.3.1.2 Describe the place of the group in the international landscape within its field of research (500-1500
characters).

- Indicate the research groups considered the best in the group’s field, and those seen as aspirational. How do the group
compare to these leading groups?2

The field of materials physics covers multiple subfields, namely condensed matter physics, soft matter physics, nanoscience, materials
science, efc.. The structure, size, scope and focus of research groups varies greatly, and any ranking will depend on how narrowly one
defines subfields, how one quantifies production, group maturity and what the human and lab resources are.

To draw comparisons between different research groups, one could consider the amount of peer reviewed papers produced by year
by the total amount of group members. For a rough comparison, one can look at the activities of the NTNU Functional Materials and
Materials Chemistry research group. This group's research interest is to a degree parallel to that of the MP group. The group publishes
~0.38 papers/year per faculty member and as for us it accounts to 1.15 papers/year per faculty member.

As a further international reference, one of the most successful groups within quantum magnetism-neutron scattering is the LQM lab at
EPFL, this group produces 30 papers per year accounting to 15 papers/year per faculty member (2 faculty members, solid
postdoc/researcher program and over 13 PhDs).

These numbers could suggest that, considering how new the current structure of the MP group is (less than 5 years of employment of
75% of the staff and 99% of investment of lab equipment during this period), it is performing very well and has the potential to become

aworld leadina arninin and a anod Nonveaian referance

2.3.1.3 Reflect on what might be the threats and opportunities for developing and strengthening the
research and the position of the group (500-1500 characters).

Threats:

*Not being able to recruit enough students. The eventual plan to charge international students may drastically reduce the number of
students.

*Uncertainty in the state of the Norwegian research funding system and the tights of the RCN in non-competitive schemes favouring
certain universities defrimental to small emerging groups.

*Losing personnel due to non-competitive salaries and lack of permanent positions and outlook for young scientfists.

*Emphasis on teaching and administrative tasks without prioritizing research activities.

*Reduced funds for in-house lab infrastructure (lack of new building space and a lack of budget for large equipment >2.5MNOK)
*Lack of access to neutron beamtime due to the political/economical European landscape.

Opportunities:

*The university/faculty strategies focused on green technologies have strengthened the activities at MP group, especially those
related to hydrogen storage materials.

*Growing collaboration projects with most departments at the faculty.

2.3.2 Research group’s societal contribution

2.3.2.1 Describe the societal impact of the group’s research. Consider contribution to economic, societal
and cultural development in Norway and internationally (500-2000 characters).

Materials physics has been shown to have a revolutionary power throughout humanity’s history, it greatly impacts the way we live and
how we interact with our environment. New materials and further understanding of materials phenomena and functionality have
almost instant fechnological and thus economical consequences. As mentioned before, the research activity in the group consists
-but is not limited to- the experimental determination and modelling of the structure and dynamics of multiple functional materials,
such as hydrogen storage materials, quantum magnets, thermoelectric materials, battery materials, novel lipoplexes with DNA-delivery
potential, metal-organic frameworks and porous liquids, between others. Although the purpose of our research activities is not all the
fime specifically link to the materials applications and engineering solutions, our understanding of the physical phenomena combined
with our dissemination activities (see Form 2) allow the development of new technologies in a relatively short fime scale -compared to
other fields of physics-.

Along with these research activities, the group also focuses on the development of X-ray and neutron scattering instrumentation and
software. The outcomes of these activities are open for any photon-neutron user and allow us to act as a support network in the
subject for university-related activities (see Form 2. UiScatt). This sums up to the service we offer in the frame of our materials physics
lab, and ab-initio calculations which are open to other research groups at the university -most of them more focused fowards
technological solutions and heritage conservation.

However, the most important social impact of our activities is the education and formation of international academically strong
students and how this formation opens their job opportunities and subsequently the impact in the Norwegian economy and




Form 5 The research group's contribution to user-oriented publications, products (including patents,
software etc.) or process innovations?

Instructions: Please select 5-10 of your most important user-oriented publications or other products from the last 5-10 years with emphasis
on recent publications/products. For each item, please use the following formatting:

Name of publication/product, Date of publication/product, Link to the document, Description (200-1000 characters) of the research
group's contribution fo the publication or product with a focus on how the results matched the needs of the contractor (or relevant users)
and how non-academic users have benefitted from the results (if known) OR description of product or process innovation including the
research group's contribution to the product or process innovation with a focus on how the results matched the needs of the contractor
(or relevant users) and how non-academic users have benefitted from the results (if known).

No. Description of the research group's contribution to each item.
MaXrd, 2019-2022, https://journals.iucr.org/j/issues/2020/06/00/j15006/index.ntml#BB13 , MaXrd: Mathematica X-ray diffraction
. package—Wolfram Language Documentation (uis.no)
Description: X-ray diffraction utility package in Mathematica.
Designed and developed by the MP group (Stian Penev Ramsnes = Helge Bavik Larsen = Gunnar Thorkildsen). Open-source
z+, 2019-2022, https://aip.scitation.org/doi/10.1063/5.0084347, z+: Neutron cross section separation from wide-angle uniaxial
9 polarization analysis
Description: New data analysis method designed by G. J. N. fo exfract neutron cross section components from data taken
with a vertical neutron polarization on a cylindrical or spherical wide-angle detector.
3
4
5
6
7
8
9
10

3 Product innovation: https://ec.europa.eu/eurostat/statistics-explained/index.php?¢title=Glossary:Product_innovation

Process innovation: https://ec.europa.eu/eurostat/statistics-explained/index.php¢title=Glossary:Process_innovation



2.3.2.2 Reflect on the importance of different types of knowledge transfer (500-1500 characters), such as:
- User-oriented publications or products
- Public and private services

- Collaboration with non-academic partners (i.e., industry, public sector, third sector). You may refer to collaboration in running
projects if relevant [Form 2 List of running projects]

- Participation in public commissions and advisory groups

Academia must proactively engage in the public discourse and provide factual and objective information to qualify the discussions.
This is of particular importance in the context of collaborative interaction with public and private actors and political decision-making.
Some examples of these interactions are reflected in the MP group publication list, the available open MaXrd and z+ software, our
participation as reviewers in multiple academic journals and our role as examiners of multiple theses in different Scandinavian
universities. Most of our running projects (UiScatt, PHUN, H2@UiS, HYTECH, COOL LONGBOAT) carry out knowledge fransfer activities,
such as open seminar series, graduate schools, museum exhibitions and a materials physics podcast.

The MP group members participate in advisory groups that influence to shape the Norwegian and European research field landscape.
Some examples of these are the participation in the board of the national center of neutron scattering, the national steering
committee for the Swiss-Norwegian Beamlines, the national committee for research strategy within materials science, MLZ-FRM2 user
committee (Germany), neutron proposals committees (MLZ-FRM2-Germany, NcNeutron-PSl), etfc.

Additionally, the interaction of the MP group with industry is growing, this is reflected in the use of the materials physics lab by local
companies and the funding of our research activities through PhD financing (see Form 2, Akademia-avtale EQUINOR).

Thank you for completing the self-assessment.
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	Institution: University of Stavanger, UiS
	Administrative unit: Department of Mathematics and Physics IMF
	Research group: Materials Physics, MP
	Date: 1/12-2022
	Contact person: Diana Lucia Quintero Castro
	Contact details: diana.l.quintero@uis.no
	2: 
	1: The benchmarks set for the Research Group follow from the Department strategy document. We indicate for each strategy point the subsections addressing the relevant activities of the group:

Department goal:
* The Department of Mathematics and Physics (IMF) will produce outstanding research and research-based education in mathematics and physics, thereby providing the workforce of the future with both broad and specialized knowledge and skills in the natural sciences.

Overall strategy:
* The IMF will provide a strong academic environment for excellent research in mathematics and physics at the Faculty of Science and Technology (FacST), that is attractive to students and researchers nationally and internationally, and contributes to an overall  strengthening of the faculty.

Strategy in Research:
* Conduct research to high international standards that is published in highly ranked international journals and that creates visibility and recognition nationally and internationally. (Form 2, Form 3, Form 4, 2.3.1.1, 2.3.1.2)
* Strengthen and consolidate the existing academic groups.
* Conduct research that supports the strategic goals of the FacST and the University of Stavanger (UiS), and contributes foundational skills and knowledge that drives and informs the research activities at the other departments at the faculty.
* Continue to attract trend-setting international conferences to the department and increase the number of international and national workshops. 
* Ensure and further develop a well-equipped research laboratory for materials physics. (2.2.2.2, 2.2.2.3)

Strategy in Researcher training:
* Offer high-quality Ph.D. education in mathematics and physics, and have an average of at least 15 doctoral students with an average of four dissertations per year (over the entire Department). (2.2.2.1)

Further information may be found in the Strategy documents, available from www.uis.no/en/about-uis/department-of-mathematics-and-physics/EVALNAT.
	2: 
	1: 
	1: Since the 2010 RCN National Evaluation of Physics, the activity at the University of Stavanger has undergone a complete transformation. 
* The Mathematics and Physics groups are now joined into a dedicated Department, which counts 23 permanent scientific staff and approximately the same number of Postdocs/Ph.D. students.
* The department has established a dedicated 5-year Master program in Mathematics and Physics, a 5-year secondary education teacher (Lektor) and a Ph.D. specialization in Mathematics and Physics. The Materials Physics (MP) group shares teaching duties within these programs as well as courses for other programs at the faculty.
* A structure of 6 research groups in Mathematics, Physics and Statistics has been established.
* Of the 8 permanent staff in Physics and Mathematical Physics present by 2010, 6 have retired and been replaced by 11 new appointments.
* The MP group has grown from 2 to 4 permanent staff and from 1 to currently 7 postdocs, researcher, Ph.D. students, and an adjunct associate professor. The average age of the permanent staff in the group is now 44 years (ranging 38-53).
* A coherent hiring strategy has been used which focuses on scientific excellence and teaching ability, where specialization within x-ray and/or neutron scattering has been preferred. 
* The number of publications (estimated through Cristin) has grown from 1.75/year (2008-2011) to 5/year (2018-2022).
* The group has been highly successful in attracting competitive external and internal funding, primarily from the NRC (within the NANO2021 and INTPART programs) and DIKU. 
* The group hosts guests, monthly seminars and international schools funded by internal competitive grants (faculty-level) and NRC projects.
* Ph.D. students regularly attend Ph.D.-schools and visit international collaborators and partner institutions.
* The MP group’s permanent staff is strongly international (1 Norwegian, 1 German, 1 Colombian and 1 Ukrainian). All have international career trajectories, with postdoctoral and visiting positions in other countries prior to (and while) joining the Stavanger group. 
* Research in the MP field is largely organized as small projects (< 12 equal authors) in collaboration with individual scientists (both experimentalists, instrument scientists and theoreticians) and groups locally, nationally, and internationally. 
* The MP group has a flat hierarchy with permanent staff sharing teaching and administrative tasks, and all contributing to the decision-making processes. Currently, one member of the group, Helge B. Larsen, holds the position of Vice Dean of Research and Innovation, TN-faculty, UiS. The budget/administrative unit is the Department, and the Line Manager is the Head of Department.

The Administrative Unit (IMF) is not evaluated as part of the Physics evaluation, but awaits the 2023-24 evaluation of the Mathematical sciences. A summary may be found here: www.uis.no/en/about-uis/department-of-mathematics-and-physics/EVALNAT.
	2: In education, the goal of the MP group is to contribute to excellent research-based education in Physics at all levels through courses, seminar series, schools, workshops, and diverse activities. This for us means educating competitive, responsible, skilled students that can later contribute positively to academia and the public and private sectors.  
Our strategy to achieve this is to:
*Design and teach courses in which our research background acts as a valuable context
*Make sure that the necessary technical laboratory equipment is updated and available for multiple physics courses
*Get closer to the local industry in order to recognize their needs in terms of skilled personnel and R&D services
*Attract external or internal competitive funds for teaching and outreach activities
In research, the main goals of the MP group are to:
*Design and synthesize new functional materials
*Experimentally determine and model the structure and dynamics of these materials, with emphasis in the use of photon and neutron spectroscopy and absorption techniques
*Understand and model the physical mechanisms behind phenomena/ functionalities
*Design X-ray and neutron instrumentation and experimental methodology which allows the characterization of the properties mentioned above
*Serve as an anchor for materials physics related activities at the university and the local private sector
Our strategy to achieve these is to:
*Consolidate a laboratory facility for material physics
*Develop-and use existent- first principle calculations as well as other theoretical tools
*Gain access to instruments at international large-scale research facilities
*Work in close collaboration with photon-neutron facilities and instrument scientists  
*Follow a coherent recruitment strategy with an emphasis on scientific excellence in the field of photon-neutron techniques
*Assure university and national competitive funding
*Maintain and build up national and international collaboration networks.
	3: Materials sciences are a global pursuit which encompasses both education and multidisciplinary science and technology endeavors. The MP group collaborates with local and international scientists in the areas of physics, X-ray and neutron instrumentation, materials science, chemistry, and biology as well as the national industry. These interactions allow us to study a wide range of functional materials using multiple characterization techniques to gain a broader understanding of these phenomena.
At the University level, the MP group actively collaborates with most faculty departments as well as the archeology museum. These activities stand within the frame of the use of our materials physics laboratory, externally funded research projects and dissemination and educational internal competitive funded projects (ISP) such as UiScatt and H2@UiS which aim at the popularization of use of X-rays and neutrons in materials technology, and at interdisciplinary collaboration within hydrogen technology.  
At the national level, the MP group collaborates with research and industry stake holders, such as Equinor, ELKEM ASA, NORCE AS, SINTEF and IFE, etc. These collaborations stand within current RCN grants and long-term agreements. At the international level, the MP group collaborates with a long list of scientists at various institutions.
The group interacts with the general public on many platforms, including school visits, exhibitions, podcast and other local dissemination events. 


	2: 
	1: The funding portfolio consist of university (faculty, department) and external (DIKU, RCN, EQUINOR) funds of an estimate of 17.2 MNOK/year (~51% internal  ~49% competitive internal and external) as follows:
The University covers:
*4 permanent staff. 6.8MNOK/yearly
*5% salary of an adjunct associate professor (department funding). 0.038MNOK.
*2 Ph.D.-students. 2.3MNOK.
*Travel costs to conferences and experiments (department or through ISP-UiScatt project). 0.3MNOK.
*Costs of visiting scientist and seminars (ISP project: UiScatt): 0.2MNOK.
*Materials physics laboratory equipment and running cost (2018-2022): 2MNOK.
For a total estimate 11.64MNOK/year. 
RCN covers the following costs under 4 competitive Nano2021 and INTPART program projects:
*3 temporary postdocs/researchers.  3.7MNOK
*Travel costs, consumables, chemicals, licenses, etc.. 0.5MNOK.
*Meeting costs (eg. meetings, schools, events, workshops). 0.2MNOK.
For a total estimate of yearly 4.4MNOK covered by RCN grants.
EQUINOR covers under the Akademia-avtale (1.46 MNOK/year):
*1 Ph.D.-student. 1.16 MNOK.
*H2@UiS program 0.3 MNOK.

At the IMF, 23.2 FTE permanent staff positions are assigned to 43 lecture course units (10 ECTS or 5 ECTS) each year, as well as 20-30 thesis supervision units (at Ba and Ma level). The remaining work time is allocated to research work, including Ph.D. courses and supervision. Averaged over the IMF, teaching, research and administration counts for 44%, 40% and 16% of the total allocated time.
	2: * High Performance computing resources locally (faculty level computing cluster), nationally (sigma2 at HPC Oslo), internationally and through partner institutions.
* Neutron sources: PSI-Switzerland (instruments: DMC, HRPD, TASP, CAMEA, FOCUS), ILL-France (instruments: IN22, D10, D7, IN12, IN14), ISIS-UK (instruments: MERLIN, MAPS, LET), HZB-Germany (now out of operation, instruments: FLEXX, NEAT), FRM2-Germany (instruments: DNS, TRISP, PANDA).
* Photon sources: Diamond-UK (instruments: I16), ESRF-France (instruments: Swiss-Norwegian Beamlines: BM01, BM32, BM06 and DUBBLE), MAX-IV – Sweden (beamlines BALDER), BESSY synchrotron Germany (beamlines IRIS, RGBL)
* European Magnetic Field Laboratory (EMFL)
* Central European Research Infrastructure Consortium (CERIC): XPS instrument at Charles University Prague 
* The materials physics laboratory and other faculty equipment such as: X-ray powder diffractometer and electron microscopy (SEM/TEM)

	3: The host institution supports the group through:
* Permanent staff salary.
* Funding of the Materials Physics Lab, during a heavy investment period (2018-2022) equipped with: calorimeters and thermogravimeter (560kNOK), glove box (400KNOK), sample preparation equipment (649kNOK), X-ray Laue (1500kNOK), Raman spectrometer and sample environment (3085kNOK), magnetometer (2100kNOK), high pressure volumetric gas adsorption (1350kNOK). Amounting to an inversion of 10MNOK (Faculty level) over the past 5 years without considering infrastructure and running costs (Department level). 
* Access to local laboratories: powder X-ray diffraction and electron microscopy (SEM/TEM)
* Adequate travel budget (Department level). 
* Funding for Ph.D. students (roughly ~0.7 per year), (Faculty level).
* Local computing cluster (some hundreds of CPU/GPU cores, adequate for code development and some production runs), (Faculty level).
* Opportunity for research leave (2 semesters roughly every 6-7 years, subject to application), (Faculty level).
* Direct access to the essential journals that the group members follow/publish in (University level).
* Access to essential software packages (various levels).
* Some dedicated funding for guests, hosting seminars, of which some is explicitly allocated to the ISP projects (Faculty level).
* Administrative support and coaching during grant application development, in some cases including teaching commitment reduction (University level).


	3: 
	1: In collaboration with the whole Department, the educational activity of the group allows:
* to provide: a 5-year Master i Mathematics and Physics, a 5-year secondary education teacher degree, a PhD specialization.
* to provide courses in physics and mathematics to all the engineering degree programs and pre-engineering courses. As well as highly specialized courses on advance materials characterization for the PhD specialization. 
The research activity of the group allows:
*to establish and to grant access to the materials physics laboratory to researchers at the university and local industry
*to facilitate knowledge transfer in the topics of scattering techniques, ab-initio calculations, as well as functional materials. 
Therefore, the group contributes to
* the University strategy item on developing technology for sustainable and renewable energy sources and the item on promoting and providing lifelong learning. 
* the Faculty strategy item on promoting excellent education.
* the Department strategy item on providing excellent research-based education in Mathematics and Physics.
The research and dissemination activity of the group (research output, publications, competitive grants, public dissemination, research laboratory) contributes to:
* the University strategy item on promoting and providing lifelong learning.
* the Faculty strategy item of promoting excellence in research.
* the Department strategy through the Benchmarks described in sec. 2.1.



	3: 
	1: 
	1: The primary activities of the MP group can be grouped into:
a) Functional materials’ atomic (and magnetic) structure: this includes crystallography (X-ray and neutron methods, including instrumentation and experimental methodology development), ab-initio modelling (DFT), microscopy (SEM/TEM) and X-ray absorption spectroscopy.
b) Functional materials’ lattice and magnetic dynamics: this includes Raman spectroscopy and quasi-elastic and inelastic neutron scattering (including instrumentation and experimental methodology development) as well as DFT modelling.
Some of these functional materials are -but are not limited to-:
*Hydrogen Storage materials (production, storage, separation, and utilization)
*Carbon storage materials
*Quantum magnets
*Thermoelectric materials
*Battery materials
*Novel lipoplexes with DNA-delivery potential
*Complex alloy systems
*Metal-organic frameworks
*Optical elements for synchrotron radiation
This activity contributes to the research field nationally by establishing collaborative projects with research and industry stake holders, such as Equinor within the Akademia-avtale, and ELKEM ASA. As well as with the following national research institutes: the Norwegian Research Centre, SINTEF, the Institute of Energy and Technology (IFE), the University of Bergen, University of South-Eastern Norway and NTNU.
The contribution from this research activity to the research field internationally can be framed as: 
*Publications: since 2011, the group has published 46 papers in peer-reviewed journals 
*Participation in international conferences (invited, contribute) such as ICNRD, Brazil MRS Meeting, MolQuest, SCES, HFM, etc
*Hosting and/or lecturing at international graduate schools: SwednESS, Materials and processes for production of solar hydrogen, etc.
*At the international level, the MP group collaborates with a long list of scientists at various Universities, photons and neutron facilities and research centers.

	2: The field of materials physics covers multiple subfields, namely condensed matter physics, soft matter physics, nanoscience, materials science, etc.. The structure, size, scope and focus of research groups varies greatly, and any ranking will depend on how narrowly one defines subfields, how one quantifies production, group maturity and what the human and lab resources are.
To draw comparisons between different research groups, one could consider the amount of peer reviewed papers produced by year by the total amount of group members. For a rough comparison, one can look at the activities of the NTNU Functional Materials and Materials Chemistry research group. This group's research interest is to a degree parallel to that of the MP group. The group publishes ~0.38 papers/year per faculty member and as for us it accounts to 1.15 papers/year per faculty member. 
As a further international reference, one of the most successful groups within quantum magnetism-neutron scattering is the LQM lab at EPFL, this group produces 30 papers per year accounting to 15 papers/year per faculty member (2 faculty members, solid postdoc/researcher program and over 13 PhDs). 
These numbers could suggest that, considering how new the current structure of the MP group is (less than 5 years of employment of 75% of the staff and 99% of investment of lab equipment during this period), it is performing very well and has the potential to become a world leading group and a good Norwegian reference.

	3: Threats:
*Not being able to recruit enough students. The eventual plan to charge international students may drastically reduce the number of students.
*Uncertainty in the state of the Norwegian research funding system and the tights of the RCN in non-competitive schemes favouring certain universities detrimental to small emerging groups.
*Losing personnel due to non-competitive salaries and lack of permanent positions and outlook for young scientists.
*Emphasis on teaching and administrative tasks without prioritizing research activities. 
*Reduced funds for in-house lab infrastructure (lack of new building space and a lack of budget for large equipment >2.5MNOK)
*Lack of access to neutron beamtime due to the political/economical European landscape.
Opportunities:
*The university/faculty strategies focused on green technologies have strengthened the activities at MP group, especially those related to hydrogen storage materials. 
*Growing collaboration projects with most departments at the faculty.
*Encouragement to apply for EU/ERC schemes and others eg. UK Research and Innovation funds (EPSRC).
*Norwegian involvement in the European Spallation Source which will grant access to beamtime and collaboration projects with ESS scientists. As well as access to neutron beamtime thanks to the PSI-NcNeutron agreement.
*The MP group's expertise in inelastic neutron scattering opens opportunities for collaboration with other Norwegian institutions.
*Potential for industrial funding.

	2: 
	1: Materials physics has been shown to have a revolutionary power throughout humanity’s history, it greatly impacts the way we live and how we interact with our environment. New materials and further understanding of materials phenomena and functionality have almost instant technological and thus economical consequences.  As mentioned before, the research activity in the group consists -but is not limited to- the experimental determination and modelling of the structure and dynamics of multiple functional materials, such as hydrogen storage materials, quantum magnets, thermoelectric materials, battery materials, novel lipoplexes with DNA-delivery potential, metal-organic frameworks and porous liquids, between others. Although the purpose of our research activities is not all the time specifically link to the materials applications and engineering solutions, our understanding of the physical phenomena combined with our dissemination activities (see Form 2) allow the development of new technologies in a relatively short time scale -compared to other fields of physics-.
Along with these research activities, the group also focuses on the development of X-ray and neutron scattering instrumentation and software. The outcomes of these activities are open for any photon-neutron user and allow us to act as a support network in the subject for university-related activities (see Form 2. UiScatt). This sums up to the service we offer in the frame of our materials physics lab, and ab-initio calculations which are open to other research groups at the university -most of them more focused towards technological solutions and heritage conservation. 
However, the most important social impact of our activities is the education and formation of international academically strong students and how this formation opens their job opportunities and subsequently the impact in the Norwegian economy and development as well as their country of origin.
	2: Academia must proactively engage in the public discourse and provide factual and objective information to qualify the discussions. This is of particular importance in the context of collaborative interaction with public and private actors and political decision-making.
Some examples of these interactions are reflected in the MP group publication list, the available open MaXrd and z+ software, our participation as reviewers in multiple academic journals and our role as examiners of multiple theses in different Scandinavian universities. Most of our running projects (UiScatt, PHUN, H2@UiS, HYTECH, COOL LONGBOAT) carry out knowledge transfer activities, such as open seminar series, graduate schools, museum exhibitions and a materials physics podcast.
The MP group members participate in advisory groups that influence to shape the Norwegian and European research field landscape. Some examples of these are the participation in the board of the national center of neutron scattering, the national steering committee for the Swiss-Norwegian Beamlines, the national committee for research strategy within materials science, MLZ-FRM2 user committee (Germany), neutron proposals committees (MLZ-FRM2-Germany, NcNeutron-PSI), etc. 
Additionally, the interaction of the MP group with industry is growing, this is reflected in the use of the materials physics lab by local companies and the funding of our research activities through PhD financing (see Form 2, Akademia-avtale EQUINOR). 
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	Form 2 - Row 4: Name: “Metal-organic frameworks for recovery and separation of critical metals, MOFSORBMET (314 746)”
Period: 2021-2024
Funding source: RCN
Total funding: 20MNOK
Description: The goal of the project is to develop and demonstrate the use of Metal-organic frameworks (MOFs) for the recovery and separation of metals from leachate, raffinates and wastewater produce in different metallurgy (solvo-, hydro- and bio metallurgy) processes. The project is owned by IKBM (chemistry, bioscience and env. technology), and IMF leads the WP3 (characterization of MOFs) hosts a post-doc who is working on the project in addition to E.Rauls (25%) and O.Zavorotynska (25%) contributions.
Project activities at IMF: characterisation of synthesis and metal uptake in MOFs with in-situ spectroscopic techniques (Raman, X-ray absorption spectroscopy), modelling of adsorption processes in MOFs
Project outcomes: development of chemically-stable MOFs for metal recovery 
	Form 2 - Row 5: Name: “Structure and dynamics in hydrogen-rich alloys for hydrogen storage” 
Period: 2021-2024
Funding source: Akademia-avtale EQUINOR
Total funding: ~4MNOK
Description: PhD project in the field of materials for hydrogen storage (metal alloys)
Project activities: Synthesis of hydrogen storage alloys. Characterization to their structure and hydrogen storage properties with X-ray and neutron scattering techniques
Project outcomes: PhD thesis A. Banerjee (in preparation); at least 3 publications

	Form 2 - Row 6: Name: UiScatt
Period: 2021-2023
Funding source: UiS 
Total funding: 900kNOK
Description: In this project we proposed a series of activities aiming at the consolidation of a large-scale facilities user group within the university.
Project activities: seminar series, international guest, visits to large scale facilities, financial support for beamtimes, exhibition at the museum of archeology about x-ray and neutron techniques.
Project outcomes: Sachin Bhardwaj, R. M. Chandima Ratnayake, et al., The International Journal of Advanced Manufacturing Technology volume 121, pages3703–3715 (2022). Fuller, C.A., Quintero-Castro, D.L., et al., Acta Cryst. B, 78, (2022), plus other publications pending.
	Form 2 - Row 7: Name: COOL LONGBOAT
Period: 2020-2023
Funding source: NRC- INTPART
Total funding: 4.5MNOK
Description: Complex of Online and Onsite Lectures on materials for hydrogen generation by solar water splitting in collaboration with IFE.
Project outcomes: Graduate schools, seminar series, 2 UiS MSc thesis completed and a visiting PhD student. 

	Form 2 - Row 8: Name: “Investigation of crystal field, magnetic frustration and magnetization reversal effects in 4d and 3d oxides”
Period: 2017-2022
Funding source: UiS 
Total funding: ~3MNOK
Description: Determination of the role of crystal field and magnetic interactions in the magnetic structure and excitations of SrTm2O4 and Co2VO4
Project outcomes: PhD thesis of Abhijit Bhat Kademane (2022) and two publications (Physical review B, 105, 094408 (2022), Journal of Magnetism and Magnetic Materials, 551, 169020 (2022))

	Form 2 - Row 9: Name: “Direct- and reciprocal space structure modelling”
Period: 2017-2022
Funding source: UiS 
Total funding: ~ 3 MNOK
Description: Development of a versatile platform (within Mathematica) for mathematical crystallography – with the particular focus on guest-host compounds. 
Project outcomes: PhD thesis of Stian Penev Ramsnes (2022)
Key publication: Ramsnes, Stian; Larsen, Helge Bøvik Larsen and Thorkildsen, Gunnar (2019). Using Mathematica as a platform for crystallographic computing. Journal of Applied Crystallography, 52, 214-218.

	Form 2 - Row 10: Name: Compound diamond refractive lenses
Period:  2016-2020
Funding source: UiS 
Total funding: ~3 MNOK
Description: Orientational and beam optical optimalization of single crystal refractive diamond lenses for focusing of synchrotron radiation 
Project outcomes: PhD thesis of Qiuyuan Zhang (2020)
Key publication: Ramsnes, Stian; Larsen, Helge Bøvik and Thorkildsen, Gunnar (2019). Using Mathematica as a platform for crystallographic computing. Journal of Applied Crystallography, 52, 214-218.

	Form 2 - Row 3: Name:  “New porous liquids for gas separation (324306)”
Period: 2021-2025
Funding source: RCN
Total funding: 17.8MNOK
Description:  We will investigate a new class of molecules, so-called "pillararene molecules", for carbon capture application. Using special chemical functional groups, we will then modify and design the chemical and physical properties of these systems. We will synthesize and characterize the structures both experimentally and theoretically. At the end of the project, we will be able to present a new material for carbon capture that is easy to synthesize, inexpensive, recyclable, is very selective and has a high capacity. 
Project outcomes:     a new material for carbon capture. 2 PhDs in chemistry (in 2024/5, IKBM, since this is a collaborative project). Quoc Duy Ho and Eva Rauls,  “Computational Study of the Adsorption of Small Gas Molecules on Pillar[5]renes”, submitted to ChemSelect (Oct 2022)  
	Form 2 - Row 2: Name: “Phonon lifetimes; unifying inelastic neutron scattering measurements with first-principle calculations. PHUN (32486)”
Period: 2021-2025
Funding source: RCN
Total funding: 19MNOK
Description: we propose to develop a new experimental methodology based on high-resolution neutron techniques and density functional theory (DFT) to gain accurate insights into the scattering processes governing the phonon lifetime.
Project activities: Inelastic neutron scattering experiments to measure phonon lifetimes in thermoelectrics within HZB, DTU and UiS partners and ab-initio calculations at SINTEF.
Project outcomes: PhD thesis Parisa Roshashinejad (in preparation) and related publications.
	Form 2 - Row 1: Name: Tackling the Challenges in Hydrogen Economy through Education and Research (HyTack) 
Period: 2023-2026
Funding source: UTFORSK-program DIKU
Total funding: 3 MNOK
Description: HyTack is a collaborative project between universities and research centers in Norway, India and Japan. The project aims at developing and providing an educational base in the field of hydrogen technology. 
Project activities: Thematic seminars, research schools, joint online lecture module, new course development and industrial visits, training session at the summer schools, dedicated hydrogen laboratory mobility, industrial visits, and joint theses.
Project outcomes: prepare a new generation of specialists within hydrogen technology, strengthen collaboration between the partners. The online lecture modules will continually support education, reskilling, and upskilling of the workforce beyond the project period.

	Form 3 - Row 1: On hydrides:
(Dahal, R.; Vitillo, J.G.; Åsland, A.C.; Frommen, C.; Deledda, S.; Zavorotynska, O*. X-ray and Synchrotron FTIR Studies of Partially Decomposed Magnesium Borohydride. Energies 2022, 15, 7998. https://doi.org/10.3390/en15217998
Zavorotynska, Olena*; Sørby, Magnus; Vitillo, Jenny; Deledda, Stefano; Frommen, Christoph; Hauback, Bjorn, Experimental and computational characterization of phase transitions in CsB3H8”, accepted to Physical Chemistry Chemical Physics, 2021, DOI: 10.1039/D1CP02189C. 

On lipoplexes for gene delivery:
Parvizi-Bahktar, P.; Mendez-Campos, J.; Raju, Liji; Khalique, Nada Abdul; Jubeli, Emile; Larsen, Helge Bøvik; Nicholson, David Graham; Pungente, Michael D.; Fyles, Thomas Murray (2016). Structure-activity correlation in transfection promoted by pyridinium cationic lipids. Organic and biomolecular chemistry. ISSN 1477-0520. Volum 14. Hefte 11. s.
3080-3090. DOI: 10.1039/c6ob00041j.

On compound refrative diamond lenses
Zhang, Qiuyuan; Polikarpov, Maxim; Klimova, Nataliya; Larsen, Helge Bøvik; Mathiesen, Ragnvald; Emerich, Hermann; Thorkildsen, Gunnar; Snigireva, Irina; Snigirev, Anatoly (2018). Investigation of `glitches' in the energy spectrum induced by single-crystal diamond compound X-ray refractive lenses. Journal of Synchrotron Radiation. ISSN 0909-0495. s.
1-10. DOI: 10.1107/S1600577518014856.

On crystallographic computing
Ramsnes, Stian; Larsen, Helge Bøvik and Thorkildsen, Gunnar (2019). Using Mathematica as a platform for crystallographic computing. Journal of Applied Crystallography, 52, 214-218.

On complex metal alloys
Larsen, Helge Bøvik; Thorkildsen, Gunnar; Natland, Sølvi; Pattison, Philip (2014). Average crystal structure(s) of the embedded meta stable η′-phase in the Al-Mg-Zn system. Philosophical Magazine. ISSN 1478-6435. Volum 94. Hefte 15. s. 1719-1743. DOI: 10.1080/14786435.2014.895440.

On ab-initio calculations:
V. Stetsovych, S. Feigl, R. Vranik, B. Wit, E. Rauls, J. Nejedly, I. Stary, and S. Müllegger, ”Towards dielectric relaxation at a single molecule scale”, Scientific Reports 12, 2865 (2022) 

T.T. Nhung Nguyen, T. Sollfrank, T.N. Ha Nguyen, C. Tegenkamp, E. Rauls, and U. Gerst- mann, ”The impact of screening towards the structure in van der Waals coupled systems”, submitted to Phys Rev B 103 L201408 (2021).         

D. Slawig, M. Gruschwitz, U. Gerstmann, E. Rauls, and C. Tegenkamp,”Adsorption and re- action of PbPc on hydrogenated epitaxial graphene”, J. Phys. Chem. C 125, 36, 20087-20093, (2021). 

H. J. von Bardeleben, E. Rauls, and U. Gerstmann, ”Carbon vacancy-related centers in 3C-silicon carbide: Negative-U properties and structural transformation”, Phys. Rev. B 101, 184108 (2020). 

H. Aldahhak, M. Paszkiewicz, E. Rauls, F. Allegretti, S. Tebi, A. C. Papageorgiou, Y.-Q. Zhang, L. Zhang, T. Lin, T. Paintner, R. Koch, W. G. Schmidt, J. V. Barth, W. Schoefberger, S. Muellegger, F. Klappenberger, U. Gerstmann, ”Identifying on-surface site-selective chemical conversions by theory-aided NEXAFS spectroscopy: The case of free-base corroles on Ag(111)”, Chemistry – A European Journal, 24, 6787 (2018). 


On Quantum magnets:
Correlated disorder and crystal structure of b-VOSO4
Fuller, C.A., Quintero-Castro, D.L., Bosak, A., Dyadkin, V. & Chernyshov, D. 
Acta Cryst. B, 78, (2022)

Crystal field effects in the zig-zag chain compound SrTm2O4
Bhat Kademane, Abhijit; Quintero Castro, Diana Lucia; Siemensmeyer, K.; Salazar-Mejia, C.; Gorbunov, D.; Stewart, J. R.; Luetkens, H.; Baines, C.; Li, Haifeng 
Journal of Magnetism and Magnetic Materials, 551, 169020 (2022)

Magnetization reversal driven by electron localization-delocalization crossover in the inverse spinel Co2VO4
Bhat Kademane, Abhijit; Bhandari, Churna; Paudyal, Durga; Cottrell, Stephen; Das, Pinaki; Liu, Yong; Yiu, Yuen; Kumar, C. M. Naveen; Siemensmeyer, Konrad; Hoser, Andreas; Quintero Castro, Diana Lucia; Vaknin, David; Toft-Petersen, Rasmus 
Physical review B, 105, 094408 (2022)

 Neutron diffraction of field-induced magnon condensation in the spin-dimerized antiferromagnet Sr3Cr2O8
Gazizulina, A, Quintero-Castro, DL, Wang, Z, Duc, F, et al. 
Phys. Rev. B 104, 064430 (2021)

Tuning the orbital-lattice fluctuations in the mixed spin-dimer system 
Ba3−xSrxCr2O8
Alsu Gazizulina, Diana Lucia Quintero-Castro, Dirk Wulferding, et al.
Phys. Rev. B 98, 144115 (2018)



	Form 3 - Row 2: Sølvi Natland (2012) "Structures of embedded solid state precipitation nanoparticles in metal matrices".
Qiuyuan Zhang (2020) "The experimental and theoretical investigation of single-crystal diamond compound refractive lenses (CRLs)".
Stian Penev Ramsnes (2022), ""Direct- and reciprocal space structure modelling: Contributions to the advanced understanding of inclusion compounds"
Abhijit Bhat Kademane (2022), "Investigation of crystal field, magnetic frustration and magnetization reversal effects in 4f and 3d oxides"
	Form 3 - Row 3: N/A
	Form 3 - Row 4: N/A
	Form 3 - Row 5: *“MaXrd: Mathematica X-ray diffraction package” Database and utilities related to crystallography and X-ray scattering.

*Physics for data and electro engineers, course of video lectures, UiS, 2019 – 2020, internal use  
	Form 3 - Row 6: N/A
	Form 4 - Row 1: Dahal, R.; Vitillo, J.G.; Åsland, A.C.; Frommen, C.; Deledda, S.; Zavorotynska, O*. X-ray and Synchrotron FTIR Studies of Partially Decomposed Magnesium Borohydride. Energies 2022, 15, 7998. https://doi.org/10.3390/en15217998, https://www.mdpi.com/1996-1073/15/21/7998
Description: the paper is based on the first MSc thesis (R. Dahal) under the supervision of O. Zavorotynska. The study was planned at performed at the UiS with some experiments carried out at BESSY synchrotron (soft X-ray XAS, synchrotron FTIR). The co-authors helped in the synchrotron experiments and data analysis

	Form 4 - Row 2: Zavorotynska, Olena*; Sørby, Magnus; Vitillo, Jenny; Deledda, Stefano; Frommen, Christoph; Hauback, Bjorn, Experimental and computational characterization of phase transitions in CsB3H8”, accepted to Physical Chemistry Chemical Physics, 2021, DOI: 10.1039/D1CP02189C,  https://pubs.rsc.org/en/content/articlelanding/2021/cp/d1cp02189c  
Description: the study is based on the discovery of two new phases in CsB3H8 by O. Zavorotynska. Here synchrotron in-situ XRD and in-situ Raman techniques, among others, were used in the description of this phenomenon.

	Form 4 - Row 3: Ramsnes, Stian; Larsen, Helge Bøvik and Thorkildsen, Gunnar 
Using Mathematica as a platform for crystallographic computing
Journal of Applied Crystallography, 52, 214-218 (2019) https://doi.org/10.1107/S1600576718018071, https://onlinelibrary.wiley.com/iucr/doi/10.1107/S1600576718018071
Description:  The launch of a package with a dynamic documentation seamlessly integrated with the Mathematica-system.  Thus all auxilliary functionality contained here is at hand for analyzing and visualizing crystallographic data read in from standarized cif.-files.  The source code is open and provides a platform for crystallographic computing. This publication is part of the PhD project of the MP group member S.R., supervised by H.B.L. and G.T.

	Form 4 - Row 4: Zhang, Qiuyuan; Polikarpov, Maxim; Klimova, Nataliya; et al.
Investigation of `glitches' in the energy spectrum induced by single-crystal diamond compound X-ray refractive lenses. 
Journal of Synchrotron Radiation. ISSN 0909-0495. s. 1-10 (2018). 
DOI: 10.1107/S1600577518014856
http://scripts.iucr.org/cgi-bin/paper?S1600577518014856
Description: Experimental features like SR-beam divergence, azimuthal angle, relative beam position are elucidated with regard to the energy spectrum and corresponding glitches of compound refractive diamond lenses.  It was demonstrated that the orientation matrix of the single crystal samples plays a crucial role in determining (and thus correcting for) such glitches.   This publication is part of the PhD project of the MP group member Q.Z, supervised by H.B.L.

	Form 4 - Row 5: Bhat Kademane, Abhijit; Quintero Castro, Diana Lucia; Siemensmeyer, K, et al., “Crystal field effects in the zig-zag chain compound SrTm2O4”, Journal of Magnetism and Magnetic Materials, 2022, https://doi.org/10.1016/j.jmmm.2022.169020, https://www.sciencedirect.com/science/article/pii/S0304885322000026 
Description: MP members (A.B.K and D. Q-C) designed the research idea, conducted experiments, conducted analysis, calculations and simulations and wrote the manuscript. Multiple user facilities (ISIS-UK, HZB, EMFL) were used to acquire the relevant data. Most of other co-authors were instrument responsible or provided the sample. This publication is part of the PhD project of the MP group member A.K, supervised by D.Q.C

	Form 4 - Row 6: Gazizulina, A, Quintero-Castro, DL, Wang, Z, et al., “Neutron diffraction of field-induced magnon condensation in the spin-dimerized antiferromagnet Sr3Cr2O8” 
Phys. Rev. B, 2021, https://doi.org/10.1103/PhysRevB.104.064430, https://journals.aps.org/prb/abstract/10.1103/PhysRevB.104.064430 
Description: D.Q-C designed the research idea, prepared the sample, conducted the experiments (at the ILL), did the preliminary analysis and wrote the manuscript final version. First author was under supervision of D. Q.-C and conducted the data analysis and produced the first article draft.

	Form 4 - Row 7: Alsu Gazizulina, Diana Lucia Quintero-Castro, Dirk Wulferding, et al.
Tuning the orbital-lattice fluctuations in the mixed spin-dimer system Ba3−xSrxCr2O8
Phys. Rev. B (2018), https://doi.org/10.1103/PhysRevB.98.144115, 
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.98.144115 
Description: Evolution of the atomic structure, lattice dynamics and critical magnetic properties of the dimer system Ba3Cr2O8 as a function of Sr substitution. MP member, DQC, co-supervised A.G throughout this project, part of her PhD at the University of Zürich. DQC helped in the single crystal samples preparation, was part of all beamtimes, data analysis and wrote the manuscript together with A.G.

	Form 4 - Row 8: Aly H. Abdeldaim, Alexander A. Tsirlin, Jacques Ollivier, Clemens Ritter, Dominic Fortes, Robin S. Perry, Lucy Clark, and Gøran J. Nilsen, One-Dimensional Quantum Magnetism in the S = 1/2 Mo(V) system, KMoOP2O7, accepted for publication in Phys. Rev. B https://arxiv.org/abs/2207.01284 Description: The magnetic properties of KMoOP2O7 are studied for the first time using a range of experimental and computational techniques. G. J. N. designed the study, participated in the central facilities experiments (with A. H. A.), analyzed the data (with A. H. A.), and coordinated the writing of the paper.
	Form 4 - Row 9: Bhat Kademane, Abhijit; Bhandari, Churna; Paudyal, et al.
Magnetization reversal driven by electron localization-delocalization crossover in the inverse spinel Co2VO4
Physical review B, 105, 094408 (2022), https://journals.aps.org/prb/abstract/10.1103/PhysRevB.105.094408
https://doi.org/10.1103/PhysRevB.105.094408 
Description: Neutron diffraction, magnetization, and muon spin relaxation measurements, supplemented by density functional theory (DFT) calculations are employed to unravel temperature-driven magnetization reversal in inverse spinel Co2VO4. All experiments and data analysis were performed by A. B. K. (part of his PhD thesis) under supervision of D.Q.C. This work was done in collaboration with DTU/ESS and Argonne labs. 

	Form 4 - Row 10: 
	Form 5 - Row 4: 
	Form 5 - Row 5: 
	Form 5 - Row 6: 
	Form 5 - Row 7: 
	Form 5 - Row 8: 
	Form 5 - Row 9: 
	Form 5 - Row 10: 
	Form 5 - Row 3: 
	Form 5 - Row 2: z+, 2019-2022, https://aip.scitation.org/doi/10.1063/5.0084347, z+: Neutron cross section separation from wide-angle uniaxial polarization analysis
Description: New data analysis method designed by G. J. N. to extract neutron cross section components from data taken with a vertical neutron polarization on a cylindrical or spherical wide-angle detector.

	Form 5 - Row 1: MaXrd, 2019-2022, https://journals.iucr.org/j/issues/2020/06/00/jl5006/index.html#BB13 , MaXrd: Mathematica X-ray diffraction package—Wolfram Language Documentation (uis.no) 
Description: X-ray diffraction utility package in Mathematica. 
Designed and developed by the MP group (Stian Penev Ramsnes ▪ Helge Bøvik Larsen ▪ Gunnar Thorkildsen). Open-source software available for any X-ray diffraction user (academic and non-academic) as well for educational purposes. 




