
EVALNAT 
Self-assessment for research groups 

Institution (name and short name):  

Administrative unit (name and short name): 

Research group (name and short name):  

Date:  

Contact person: 

Contact details (email):  

Overview 



2 

Table of Contents 
1 Introduction _________________________________________________________________________ 3 

2 Self-assessment for research groups ___________________________________________________ 4 
2.1 Benchmark set by the administrative unit for this research group (1000 - 2000 characters) ______ 4 
2.2 Strategy, resources and organisation _______________________________________________________ 4 

2.2.1 Research group’s organisation _______________________________________________________ 4 
Form 1 List of personnel by categories ___________________________________________________________ 5 

2.2.2 Research group’s resources __________________________________________________________ 6 
Form 2 List of running projects ___________________________________________________________________ 7 

2.2.3 Relevance to the institution __________________________________________________________ 8 
2.3 Research quality and societal contribution __________________________________________________ 8 

2.3.1 Research group’s scientific quality ___________________________________________________ 8 
Form 3 List of research outputs __________________________________________________________________ 8 
Form 4 Description of the research group's contribution to a selection of 5-10 publications. _________ 9 

2.3.2 Research group’s societal contribution ______________________________________________ 10 
Form 5 The research group's contribution to user-oriented publications, products (including patents, software etc.) 

or process innovations ____________________________________________________________________ 11 



3 

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 
area, 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 
questions 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 (for research 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 institution, name of the 
administrative unit and short name of the research group, e.g. UiO_FacBiosci_Short name of research group. 
Send it to 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 advance!1  

1 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 Internet. 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/
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2 Self-assessment for research groups  

Guidelines for completing the self-assessment: 

•  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 

•  Other data should refer to 31 December 2021 if not specified otherwise 

•  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 

•  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 

•  Reflect – comment in a reflective and evaluative manner how the research group operates 

•  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 its 
research groups in consultation with the group in question.  

•  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 contributions to other institutional or 
sectoral purposes 

•  For the research group – describe how the group’s work contributes towards achieving the set benchmark 

 
 

 

 

 

 

 

 

 

2.2 Strategy, 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). 
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Form 1 List of personnel by categories2 
Instructions: Please provide a list of your personnel by categories. 

Position by category No. of researcher per category Share of women per category 

No. of researchers who are 
part of multiple (other) 
research groups at the 

administrative unit 

Number of 
personnel by 
position 

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). 

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 
question, access to competence, data and infrastructure, broadening the perspectives, short/long-
term relations) (500–1500 characters). 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

 

 

 

 

 

 

 

 

 

 

 

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). 
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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 

1   

2   

3   

4   

5   

6 

  

7 

  

8 

  

9 

  

10 
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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 contribution 
towards the institutional strategies and objectives, cf. section 3.1 about benchmark (500–1500 
characters). 

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). 

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 
and conference proceedings (with URL or DOI) 
recognized as sientific publications accodring to the 
Norwegian Science Index (NVI). 

Defended doctoral theses 

Monographs/Scientific books 

Registered international patents 



9 

Prototypes, digital products 

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

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 

1 

2 

3 

4 

5 

6 

7 

8 

9 

anderstranberg
Typewritten Text

anderstranberg
Typewritten Text

anderstranberg
Typewritten Text
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10 

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? 

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

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). 
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Form 5 The research group's contribution to user-oriented publications, products (including patents, 
software etc.) or process innovations3 
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 to 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. 

1   

2   

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 
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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 

 

 

 

 

 

 

 

 

 

 

 

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: Theoretical Subatomic Physics and Cosmology, TSPC
	Date: 1/12-2022
	Contact person: Anders Tranberg
	Contact details: anders.tranberg@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. (2.2.2.3, 2.3.1.1)

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 Research Council of Norway (RCN) National Evaluation of Physics, the activity at the UiS 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 program (Lektor) and a Ph.D. specialization in Mathematics and Physics. The Theoretical Subatomic Physics and Cosmology (TSPC) 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 in 2010, 6 have retired and been replaced through 11 new appointments.
* The TSPC group has grown from 4 to 9 permanent staff and from 0 to currently 12 postdocs and Ph.D.-students. 
* This has been achieved through a coherent hiring strategy, focusing only on scientific excellence and teaching ability. The permanent staff in the group are aged 36-46.
* The number of publications (estimated through the HEP-Inspire database) has grown from 6/year (2008-2011) to 28/year (2018-2021).
* The group has been highly successful in attracting competitive external and internal funding, primarily from the RCN: One Fripro/ToppForsk grant (2016), 3 Fripro/Romforsk grants (2018, 2019, 2022), 2 UiS-ToppForsk grants (2016, 2017), 1 Marie Curie Fellowship (2014).
* The group regularly hosts guests, seminars, international workshops and major conference series. Ph.D.-students regularly attend Ph.D.-schools and visit international collaborators and partner institutions.
* The TSPC group is strongly international (2 staff members are Norwegian, 7 are from other European countries). All have international career trajectories, with postdoctoral positions in multiple countries prior to joining the Stavanger group.
* Research in the TSPC field is largely organized as small project  (< 6 equal authors) collaborations with individual scientists and groups locally, nationally and internationally. Exception are that some group members are part of the LISA and ET consortia, which counts hundreds of scientists worldwide.
* The TSPC group has a flat hierarchy with permanent staff sharing teaching and administrative tasks equally, and all contributing to the decision making processes. 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 main goal of the TSPC group is to contribute to excellent research-based education in Physics and Mathematics at Ph.D., Master and Bachelor level, and at foundational level within the wider faculty education portfolio.

In research, the main goal is to maintain the group as leading (top 1) in Norway in the field of Theoretical Subatomic Physics and Cosmology, and establish the group as among the leading in Europe (top 15) in the specialisation subjects A) and B) below.

A) QCD at finite temperature and density (heavy Ion collisions, lattice field theory, perturbative QCD, effective theory for QCD, quantum dynamics, Neutron stars, QCD at finite chemical potential, numerical field theory methods)
B) Cosmology and Gravitational waves (compact binaries, stochastic backgrounds, tests of gravity, properties of neutron stars, early Universe physics, phase transitions, inflation, Dark Matter, Cosmological models in extended gravity theories, mathematical foundations of extended gravity theories). 

An important connection between A) and B) concerns constraining the thermodynamical properties of QCD through observing gravitational waves from neutron star mergers.

The group have additional research strands adjacent to topics A) and B) with interfaces towards condensed matter theory, numerical and statistical methods, differential geometry and group theory.

The group have had a coherent recruitment strategy over the past 10 years, securing a chain of expertise spanning a broad research spectrum. A number of external and internal grants have funded Postdocs and Ph.D. students to further strengthen the research activity.  The generational staff turnover is now complete, and future growth of the group will seek to further strengthen the chain, based on the same hiring strategy. The group will continue to vigorously pursue external funding, now with increased emphasis on EU/ERC funding, where the group has so far not been as successful as for domestic grants.
	3: Understanding the fundamental buildings blocks, structure and history of the Universe is a global pursuit which impacts education, science and technology, and in turn philosophy, the arts and human society.
The Stavanger TSPC group are part of the LISA and ET collaborations, and collaborate with colleagues at CERN, and as such operate in constant dialogue with experimental and technology colleagues on the implementation of search strategies and the interpretation of data. The group have in-house computing facilities and make use of the national and international supercomputing networks NOTUR and PRACE.
The group are co-located with the Material Physics group and the Mathematics groups, with extensive collaboration in research and education. Collaboration also exists with the computer science, chemistry and teacher education departments on education, research and public dissemination activities.
The group have an active interface with the local Culture and Arts community (through public dissemination), the secondary school education community (through the teacher education activity of the department), and contribute to the media coverage of major scientific discoveries (regional and national media). 
The group interact with the general public on many platforms, including school visits nationwide, exhibitions and popular lectures at museums, and digitally through YouTube events and an active Twitter profile. 

	2: 
	1: The group has attracted substantial funding from the RCN, notably in the "FRIPRO" scheme. The UiS also awards competitive Ph.D. and postdoc positions. Currently:
* Fripro, 2022: Helena Kolesova (PI salary + 1 Ph.D. position from RCN).
* Fripro/Romforsk, 2019: Germano Nardini (2 Ph.D. positions from RCN + 1 UiS postdoc).
* Fripro, 2018: Alexander Rothkopf (1 Postdoc + 1 Ph.D. position + 1 UiS Ph.D.).
The budget unit is the Department. The current staffing in the group consists of 
* 9 permanent staff (basis UiS funded)
* 3 Postdocs (competitive funding, 2 external, 1 UiS).
* 9 Ph.D. students (competitive funding, 4 external, 5 UiS).
Other funding (travel, guests, ...) can be estimated at roughly 1MNOK. 
The funding breakdown in terms of positions is:
Basis internal : Competitive internal : Competitive external --> 9 : 6 : 6  --> 42% : 29% : 29%.
Including total cost, the group funding is approx. 30 MNOK/year, with 54% basis, 46% competitive.

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: The research activities of the group rely on the availability of:
* Adequate amount of allocated research time.
* Funding for Ph.D. students and Postdocs, external and internal.
* Funding for travel, to conferences, schools and collaboration. Funding for hosting guests and regular seminar speakers.
* Access to all the relevant scientific journals.
*Access to the necessary scientific software.
* High Performance computing resources locally (Faculty level computing cluster), nationally (NOTUR network), internationally and through partner institutions. 
* ESA/NASA through the participation in the LISA consortium.
* CERN through collaboration, primarily with members of the theory group.
* NPACT (Norwegian Particle, Astroparticle and Cosmology Theory network), for national collaboration on 
  --> Research projects, 
  --> Grant proposals, 
  --> Student supervision at Master and PhD level, 
  --> Evaluation of theses, exams. 
  --> Annual meetings giving in particular junior scientists opportunities to present their work. 
  --> Collaboration on organising international workshops and conferences. 
	3: The host institution supports the group through:
* Permanent staff salary.
* Adequate travel budget (Department level). 
* Funding for Ph.D. students (de facto 1 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, (Faculty level).
* Dedicated funding for guests, hosting seminars, of which some is explicitly allocated to the LISA activity, (Faculty level).
* Financial, administrative, communication and logistical support for hosting major international conferences (SEWM, Confinement, XQCD), (Faculty level).
* Administrative support and coaching during grant application development, in some cases including teaching commitment reduction (University level). 

The group has no experimental activity and does therefore not require laboratory resources. 

	3: 
	1: The TSPC group is a prime example of the academic diversification and the enhanced focus on research excellence that has characterized the University of Stavanger since 2005. The group's achievements are regularly promoted by the institution as part of its brand-building effort. 

The research and dissemination activity of the group (research output, publications, competitive grants, public dissemination) 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 2.1.

The group is embedded within the Department of Mathematics and Physics, within the Faculty of Science and Technology. The educational activity of the group consists of, in collaboration with the whole Department:
* to provide a 5-year Master in Mathematics and Physics. 
* to provide a 5-year secondary education teacher degree.
* to provide basic courses in Physics and Mathematics to all the engineering degree programs, as well as pre-engineering courses.
The group therefore contribute to
* the University strategy item on developing technology for sustainable and renewable energy sources, and 
* the University strategy 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.


	3: 
	1: 
	1: Research profile: As described in 2.2.1.2, the research activity in the group can be grouped into two overlapping main themes:
A) QCD at finite temperature and density -- Rothkopf, Kurkela, Brauner, Tranberg, Larsen, Kolesova
B) Gravity and Gravitational waves  -- Nardini, Nielsen, Kurkela, Hervik, deMedeiros, Svanes, Kolesova, Abedi
Within these (broad) topics, the group is recognized as among the leading in Europe and competitive globally. 

Contribution to research field internationally: 
Since 2011, the group has published 194 papers in major peer-reviewed journals. The combined h-index is 48 and the average citation count 53. (Bibliometrics based on the Hep-Inspire database). See also CVs and bibliometrics on www.uis.no/en/about-uis/department-of-mathematics-and-physics/EVALNAT.

International connections: Members of the group are part of the LISA and ET consortia, and active collaborations exist with colleagues worldwide (CERN, Brookhaven, UK, Finland, Austria, Germany, France, South Africa, Japan, China, US, Canada...). 

Contribution to research field internationally: Stavanger has (co-)hosted several major international conference series (SEWM2016, Confinement and the Hadron Spectrum 2021, 2022, XQCD 2022), and regularly hosts smaller specialist workshops. 

Nielsen is member of Einstein Telescope Observational Science Board (ET-OSB).
Nardini is Co-chair of the LISA Cosmology Working Group, and member of LISA Science Core Group.

Contribution to Norwegian research ecosystem: In 2017, the Stavanger group took the initiative to connect the entire Norwegian TSPC-community into the Norwegian Particle Astroparticle and Cosmology Theory network (NPACT). Stavanger has been host to 3 of the networks' annual workshops (https://npact.uis.no/). This has contributed to highlighting the importance and quality of TSPC-research nationally and locally at the home institutions. Collaboration exists with colleagues in Oslo, Bergen, Trondheim and Tromsø. 
	2: Theoretical Subatomic Physics and Cosmology (TSPC) is represented by excellent groups and individuals at thousands of institutions worldwide. The top level groups, in terms of both individual quality and size, belong to the major US and European Universities and research institutions (Princeton, MIT, Caltech, Cambridge, Oxford, CERN, ...). The structure, size, scope and focus of groups varies greatly, and any ranking will depend on how narrowly one defines subfields.
TSPC is one of two focus areas in physics at the University of Stavanger. 
As described previously, the primary activities can be grouped into:
A) QCD at finite temperature and density  -- Rothkopf, Kurkela, Brauner, Tranberg, Larsen
B) Gravity and Gravitational waves -- Nardini, Nielsen, Kurkela, Tranberg, Hervik, deMedeiros, Svanes, Kolesova, Abedi

We believe that it is reasonable to rank the Stavanger group:
* In the broader field of TSPC: Leading in Norway (Top 1), among the leading in the Nordic countries (Top 5 after Helsinki, Stockholm, Copenhagen and Jyväskylä). 
* Among the leading groups in Europe on subfield A) Top 10 and B) Top 15.
* On the connection between subjects A) and B): Among the leading in the World (Top 10).
	3: Because of its moderate size, the UiS is unable to sustain internationally competitive groups in every academic field. Historically, the UiS has had a strong vocational profile, but has since 2005 diversified to encompass also the liberal arts perspective on education and research. At the FacST, this diversification is expressed through a more prominent role of the natural sciences and scientific excellence in the strategy. 

The Norwegian research funding system is currently under scrutiny and reorganisation. While more immediately applicable fields of research have dedicated funding calls from the RCN, all fundamental science is funded under one common "FRIPRO" scheme. Unfortunately, this scheme is the one primarily targeted by the government for financial cuts, threatening to further reduce access to funding. In addition, some RCN funding is tied up in non-competitive schemes favoring certain universities in Norway, to the detriment of emerging groups.
The obvious avenue to pursue is a stronger focus on funding through EU/ERC schemes. But these processes take time and resources, which is a challenge given the current staffing of the group.

The existence of the group relies on the educational activities at the department and faculty. Student recruitment is an issue, in part because the science and technology recruits globally and government plans to impose tuition fees for non-European students. This could seriously impact the student recruitment landscape. 


	2: 
	1: The short-term impact of fundamental science is a better understanding of the world and the Universe we live in. Although this has no immediate daily-life impact on the general public, we experience that the public are interested and eager to engage with the big questions of natural science. This is evident from the number of invitations we receive from highs-schools and other public and private institutions, to give lectures on cosmology and particle physics.  

We also see that many students are motivated to study physics (and mathematics) by the fundamental questions in science. Although most continue on a professional career outside of academia, they will often choose to do their Master thesis on a topic in fundamental science, and continue to engage with the scientific discoveries of the day. Similarly, Ph.D.-students graduating from the group may continue their professional careers in academia, in time as permanent scientific staff, or choose to make use of their advanced computational and numerical skills in the broader society and industry. 

Fundamental science also inspires and informs philosophy, literature and the visual arts. Members of the group engage with the regional Culture community, the official University Culture body, and the Nordic Festival on Philosophy and Science. The group has contributed to several outreach events for the general public, online and in person (Pint of Science, Forskningsdagene, Forsker standup, Forsker Grand Prix, Kunnskapskanalen, NRK), including a dedicated exhibition on fundamental physics at the regional science museum (Vitenfabrikken) in 2016.

The long-term impact of current fundamental science is difficult to predict. Experience shows that what is considered exotic and difficult to measure and manipulate today, may very well become everyday technology in the future. 
	2: The primary purpose of Universities is to provide research-based education to students. By the time the students reach the advanced master level courses and the master thesis, recent and current research developments will be part of the curriculum. A Ph.D. degree is a researcher education, and carrying out original research is required.

Higher education is essential to societal development in a time of ever more complexity in technology and societal structure, and a time when international engagement, critical and innovative thinking and enlightened discourse is required to adapt, develop and prosper.

Professionals in the public and private sector, industry and public life rely on constantly updated knowledge to make good and informed decisions. The publicly funded research community has a duty to provide this information in the form of databases (books, expert reports, on-line resources, ...), and when appropriate through direct person-to-person collaborative interaction with industry and decision-makers. Applied and fundamental research of high quality and broad scope is essential to maintaining this expertise.

Academia also has a duty to pro-actively engage in the public discourse, and to provide factual and objective information to qualify the discussions. This is of particular importance in the context of political decision making, which must rely on updated, reliable, robust, and clearly formulated input from publicly funded research institutions.
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	Form 2 - Row 4: * Scalar Pseudo-Riemannian Geometry and Polynomial Curvature Invariants
* 2016-2022
* One half of RCN-ToppForsk grant (Hervik), Co-funded RCN and UiS (Fellesløftet), 3 Postdocs (McNutt, Aadne, Wylleman), 2 Ph.D. students (Aadne, Normann). ~12 MNOK.
* Collaboration between PI Prof. Hervik and Prof. Kruglikov (UiT), and other European colleagues.
* Main objectives: Characterising spacetimes using their polynomial Curvature invariants. 
* Outcomes: 20 publications, including several publications on Kundt/generalised gravitational wave spacetimes and Black Holes.  
* Identification of black hole horizons using scalar curvature invariants, Class.Quant.Grav. 35 (2018) 2, 025013
* Universal Black Holes, JHEP 02 (2020) 047
	Form 2 - Row 5: * Perturbative thermalisation in Heavy Ion Collisions
* 2014-2020
* 5 years research leave for Dr. Kurkela at CERN, funded by CERN. Teaching substitute employed at UiS. ~3 MNOK.
* Collaboration of PI Dr. Kurkela with colleagues at CERN, Helsinki, Boulder, and others.
* Main objectives: To demonstrate that fast thermalisation and hydrodynamization in heavy-ion collisions is compatible with weak coupling computastions in QCD.
* Outcomes: 16 publications, including several well-received letters. 
* Matching the Nonequilibrium Initial Stage of Heavy Ion Collisions to Hydrodynamics with QCD Kinetic Theory
Phys.Rev.Lett. 122 (2019) 12, 122302 (1805.01604)
* Isotropization and hydrodynamization in weakly coupled heavy-ion collisions
Phys.Rev.Lett. 115 (2015) 18, 182301(1506.06647)
	Form 2 - Row 6: * DeepRTP – Deep learning the real-time properties of strongly correlated quantum fields
* 2019-ongoing
* Young Research Talent FriPro grant (Rothkopf), one Postdoc (Larsen), 1 Ph.D. student (Parkar) + 1 UiS-funded Ph.D. student (Alvestad). Computing grants with PRACE and NOTUR, 27 Mcore-hours. 2 grants from Korea-Norway R&D Network Program. ~ 11 MNOK.
* Collaboration between PI Prof. Rothkopf and European colleagues.
* Main objectives: Development of novel data analysis methods for the extraction of the real-time dynamics of quantum systems from lattice QCD; Development of a machine learning based approach to the direct simulation of real-time dynamics using the complex Langevin framework.
Outcome: 9 peer reviewed published papers including a well-received single-author review
Heavy Quarkonium in Extreme Conditions
Phys.Rept. 858 (2020) 1-117 (1912.02253)
The complex heavy-quark potential in an anisotropic quark-gluon plasma — Statics and dynamics, JHEP 09 (2022) 200 (2205.10349)
	Form 2 - Row 7: * Stochastic backgrounds for the LISA-mission
* 2018-ongoing.
* Fripro/Romforsk grant from RCN (Nardini), 2 Ph.D. students (Geetha, El Gammal) + UiS-funded Postdoc (Abedi). ~11MNOK.
* Collaboration between PI Dr. Nardini and Prof. Tranberg, Dr. Nielsen and members of the LISA consortium.
* Main objectives: To characterize stochastic backgrounds of gravitational waves, from inflation and early Universe phase transitions. 
* Outcomes: 12 publications sofar, including several contributions to LISA summary papers. Dr. Nardini is co-chair of the LISA Cosmology Working Group and co-Lead of the SGWB work package deliverables of the LISA Science Core Group.
* Improved reconstruction of a stochastic gravitational wave background with LISA
JCAP 01 (2021) 059 (2009.11845)
* Reconstructing the spectral shape of a stochastic gravitational wave background with LISA
JCAP 11 (2019) 017 (1906.09244)
	Form 2 - Row 8: * Electroweak Baryogenesis
* 2013-2018
* UiS-funded Ph.D. student (Haarr), 2015-2018 one half of UiS-ToppForsk grant (Tranberg), one postdoc (Mou). ~7 MNOK.
* Collaboration of Prof. Tranberg with colleagues in Copenhagen, Helsinki and Nottingham.
* Main objective: Computation of the baryon asymmetry in the Standard Model and extension thereof, including the finite temperature sphaleron rate and implementing real-time fermions for out--of-equilibrium electroweak dynamics. 
* Outcomes: 12 publications, including a well-received letter. Spin-off current project with Dr. Mou on topics in non-equilibrium field theory.
* Sphaleron Rate in the Minimal Standard Model
Phys.Rev.Lett. 113 (2014) 14, 141602 (1404.3565)
* Ensemble fermions for electroweak dynamics and the fermion preheating temperature
JHEP 11 (2013) 097 (1307.7924)
	Form 2 - Row 9: * Gravitational Waves and the Einstein Telescope
* 2018- ongoing.
* 2 UiS-funded Ph.D. students (Marcoccia, Undheim). ~7 MNOK.
* Collaboration between PI Dr. Nielsen and Dr. Nardini.
* Main objectives: To use gravitational wave signals of Black Hole mergers and ringdowns to constrain test General Relativity and Modified Gravity theories. Contributing to observational strategies for current and future gravitational waves observations, notably the Einstein Telescope.
* Outcomes: Sofar 4 publications, including a well-received review.
* Pearson cross-correlation in the first four black hole binary mergers
JCAP 11 (2020) 043 (2008.12663)
* Quantum gravity phenomenology at the dawn of the multi-messenger era—A review
Prog.Part.Nucl.Phys. 125 (2022) 103948 (2111.05659)
	Form 2 - Row 10: * The QCD equation of state from Neutron star mergers
* 2015 - present
* 5 years research leave for Dr. Kurkela at CERN, funded by CERN. UiS-funded Ph.D. student (Komoltsev). ~6 MNOK.
* Collaboration of PI Dr. Kurkela and Dr. Nielsen with colleagues in Helsinki.
* Main objective: To apply gravitational wave observations of neutron star mergers to constrain the equation of state of QCD, and investigate whether exotic phases of nuclear matter can exist in the core of Neutron stars.
* Outcomes: Sofar 10 publications, with one letter very well received. 
Evidence for quark-matter cores in massive neutron stars
* Nature Phys. 16 (2020) 9, 907-910 (1903.09121)
Gravitational-wave constraints on the neutron-star-matter Equation of State
* Phys.Rev.Lett. 120 (2018) 17, 172703 (1711.02644)
	Form 2 - Row 3: * eLISA and first order phase transitions
* 2014-2016.
* Workshop funding from UiS, Marie Sklodowska Curie-Fellowship (Weir), Internal UiS Postdoc (Ricciardone). ~5 MNOK.
* Collaboration between Prof. Hervik and Prof. Tranberg, Colleagues at the University of Helsinki and the LISA Cosmology Working Group.
* Main objectives: Research activity aimed at the (e)LISA mission, in particular inflationary signals and signals from early Universe phase transitions. Hosting Second LISA Cosmology Working Group workshop.
* Outcomes: 8 publication, including a well-known benchmark review. Members of the Stavanger group are now part of LISA.
* Science with the space-based interferometer eLISA. II: Gravitational waves from cosmological phase transitions,     
JCAP 04 (2016) 001 (1512.06239)
* Numerical simulations of acoustically generated gravitational waves at a first order phase transition
Phys.Rev.D 92 (2015) 12, 123009 (1504.03291)
	Form 2 - Row 2: * Spontaneous breaking of spacetime symmetries: Emergent order in quantum matter.
* 2016-2022
* UiS-ToppForsk grant (Brauner). One Postdoc (Kolesova), one Ph.D. student (Filios). One internally funded Ph.D. student (Bogers). ~10 MNOK.
* PI Prof. Brauner. Based on a grant proposal to RCN-Fripro, subsequently funded through the UiS-ToppForsk scheme (2017).
* Main objectives: To find the conditions under which a spacetime symmetry of quantum matter can be spontaneously broken, and elaborate the experimentally observable consequences of its breaking.
* Outcomes: 17 publications, of which 13 in level-2 journals.
* Nonrelativistic effective field theories with enhanced symmetries and soft behavior, M. A. Mojahed and T. Brauner, JHEP 03 (2022) 086
*Anomaly-Induced Inhomogeneous Phase in Quark Matter without the Sign Problem, T. Brauner, G. Filios and H. Kolešová, Phys. Rev. Lett. 123 (2019) 012001
	Form 2 - Row 1: * UiS-NTNU collaboration on effective field theories for QCD. 
* 2014-2020. 
* Travel funding from UiS and NTNU and during 2016-19 one half of a UiS-ToppForsk grant (Tranberg). One Ph.D. student (Kneschke). ~4 MNOK.
* Collaboration between PI Prof. Tranberg, Prof. Brauner and Prof. Jens Oluf Andersen (NTNU). Joint grant proposal to RCN-Fripro subsequently granted by UiS-ToppForsk scheme (2017).  
* Main objectives: To investigate the phase diagram of effective field theories of QCD at finite temperature, finite density, finite magnetic and in inhomogeneous phases. 
* Outcome: 14 publications, including a well-received review. Co-supervision of Master students. Spin-off to current collaboration on quantum fields in cosmology.
* Phase diagram of QCD in a magnetic field: A review
Rev.Mod.Phys. 88 (2016) 025001 (1411.7176)
* Pion condensation and phase diagram in the Polyakov-loop quark-meson model
Phys.Rev.D 98 (2018) 7, 074016 (1805.08599)
	Form 3 - Row 1: Cosmology of a Scalar Field Coupled to Matter and an Isotropy-Violating Maxwell Field, 
M. Thorsrud, D. Mota, S. Hervik, 
JHEP 10 (2012) 066 (1205.6261)
https://doi.org/10.1007/JHEP10(2012)066.

Evidence for quark-matter cores in massive neutron stars, 
E. Annala, T. Gorda, A. Kurkela et al., 
Nature Phys. 16 (2020) 9, 907-910 (1903.09121)
https://doi.org/10.1038/s41567-020-0914-9.

Sphaleron Rate in the Minimal Standard Model, 
M. D'Onofrio, K. Rummumainen, A. Tranberg, 
Phys.Rev.Lett. 113 (2014) 14, 141602 (1404.3565)
https://doi.org/10.1103/PhysRevLett.113.141602.

Reconstructing the spectral shape of a stochastic gravitational wave background with LISA, 
C. Caprini, D. Figueroa, R. Flauger et al., 
JCAP 11 (2019) 017 (1906.09244) https://doi.org/10.1088/1475-7516/2019/11/017.

Heavy Quarkonium in Extreme Conditions, 
A. Rothkopf, 
Phys.Rept. 858 (2020) 1-117 (1912.02253) https://doi.org/10.1016/j.physrep.2020.02.006.

Phase diagram of QCD in a magnetic field: A review, 
J. O. Andersen, W. Naylor, A. Tranberg, 
Rev.Mod.Phys. 88 (2016) 025001 (1411.7176)https://doi.org/10.1103/RevModPhys.88.02500.

Chiral soliton lattice in QCD-like theories, 
T. Brauner, G. Filios, H. Kolesova, 
JHEP 12 (2019) 029 (1905.11409) https://doi.org/10.1007/JHEP12(2019)029.

Science with the space-based interferometer eLISA. II: Gravitational waves from cosmological phase transitions, 
C. Caprini, M. Hindmarsh, S. Huber et. al.,      
JCAP 04 (2016) 001 (1512.06239) https://doi.org/10.1088/1475-7516/2016/04/001

Matching the Nonequilibrium Initial Stage of Heavy Ion Collisions to Hydrodynamics with QCD Kinetic Theory, 
A.Kurkela,A. Mazeliauskas, J.-L. Paquet, 
Phys.Rev.Lett. 122 (2019) 12, 122302 (1805.01604) https://doi.org/10.1103/PhysRevLett.122.122302.

Black Hole Spectroscopy in the Next Decade, 
M. Cabero, J. Westerweck,  Capano et al., 
Phys.Rev.D 101 (2020) 6, 064044 (1911.01361) 
https://doi.org/10.1103/PhysRevD.101.064044
	Form 3 - Row 2: Dmitry Shogin (2015), "Diffusive and non-perfect fluids in anisotropic spacetimes".
Anders Haarr (2016), "Electroweak Baryogenesis in Scalar Extensions of the Standard Model and I-degenerate pseudo-Riemannian metrics".
Asgeir Osland (2016), "Quantum Corrections in some Inflationary Models".
Ben David Normann (2020), "Tales from Wonderland".
Matthew Aadne (2020), "Nil-Killing vector fields and Kundt structures".
Mark Bogers (2022), "From symmetries to scattering amplitudes: A Lie-algebraic categorisation of symmetry-breaking patterns that create enhanced soft limits for NG bosons".
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	Form 4 - Row 2: Alex Nielsen:

<P. Marcoccia>, F. Fredriksson, <A. B. Nielsen> <et al.>,
Pearson cross-correlation in the first four black hole binary mergers
JCAP 11 (2020) 043
DOI: https://doi.org/10.1088/1475-7516/2020/11/043
https://arxiv.org/abs/2008.12663
Contribution: Idea, computations, writing of manuscript, supervision.
	Form 4 - Row 3: Aleksi Kurkela:

<O. Komoltsev>, <A. Kurkela>,
How Perturbative QCD Constrains the Equation of State at Neutron-Star Densities
Phys.Rev.Lett. 128 (2022) 20, 202701
DOI: https://doi.org/10.1103/PhysRevLett.128.202701
https://arxiv.org/abs/2111.05350
Contribution: Both authors are part of the group and have together carried out all aspects of the paper. 
	Form 4 - Row 4: Alexander Rothkopf:

<D. Alvestad>, <R. Larsen>, <A. Rothkopf>,
Stable solvers for real-time Complex Langevin
JHEP 08 (2021) 138
DOI: https://doi.org/10.1007/JHEP08(2021)138
https://arxiv.org/abs/2105.02735
Contribution: Project strategy conception, supervision of PhD student & postdoctoral researcher, writing and editing.
	Form 4 - Row 5: Tomas Brauner:

<T. Brauner>, A. Esposito, R. Penco,
Fractional Soft Limits of Scattering Amplitudes
Phys.Rev.Lett. 128 (2022) 23, 231601
DOI: https://doi.org/10.1103/PhysRevLett.128.231601 
https://arxiv.org/abs/2203.00022
Contribution: Development of a Mathematica code for computation of scattering amplitudes of phonons in solids, discovery of fractional scaling of scattering amplitudes by numerical experiment, equal share of writing and editing work on the manuscript.
	Form 4 - Row 6: Sigbjørn Hervik:

<B.D. Normann>, <S. Hervik>,
Collins in Wonderland, 2020 Class. Quantum Grav. 37 145002  
DOI: https://doi.org/10.1088/1361-6382/ab8be7
https://arxiv.org/abs/1910.12083
Contribution: The idea and theoretical background, analysing the dynamical system including finding exact cosmological solutions and monotonic functions. 
	Form 4 - Row 7: Germano Nardini:

P.A.Seoane, M.A.Sedda, S.Babak <et al>.
The effect of mission duration on LISA science objectives
Gen. Rel. Grav. 54 (2022) no.1, 3
DOI: https://doi.org/10.1007/s10714-021-02889-x
https://arxiv.org/abs/2107.09665
Contribution: Public version of a restricted, internal LISA note. Nardini, as one of 4 main authors,  
led the analysis quantifying how the mission duration impacts the detection and reconstruction of the stochastic background, wrote the results in the note/paper, and established the final recommendation.
	Form 4 - Row 8: Eirik Svanes:

B. Acharya, N. Lambert, M. Najjar <et al.>
Gauging Discrete Symmetries of TN-theories in Five Dimensions
JHEP 04 (2022) 114
https://doi.org/10.1007/JHEP04(2022)114
https://arxiv.org/abs/2110.14441
Contribution: Idea, computations, writing of manuscript.
	Form 4 - Row 9: Paul de Medeiros:

<P. de Medeiros>, J. Figueroa-O’Farrill, A. Santi,  
Killing superalgebras for Lorentzian six-manifolds 
 J. Geom. Phys. 132 (2018) 13-44 
DOI: https://doi.org/10.1016/j.geomphys.2018.05.019
https://arxiv.org/abs/1804.00319
Contribution: Analytic computations, development of ideas, manuscript writing. 
	Form 4 - Row 10: Anders Tranberg:

<Z.-G. Mou>, P. Saffin, <A. Tranberg>,
Quantum tunnelling, real-time dynamics and Picard-Lefschetz thimbles
JHEP 11 (2019) 135
DOI: https://doi.org/10.1007/JHEP11(2019)135
https://arxiv.org/abs/1909.02488
Contribution: Project development, idea, postdoc supervision, equal share of writing and editing manuscript.
	Form 5 - Row 4: Nuclear Physics White Paper: "Long Range Plan: Dense matter threoy for heavy-ion collisions and neutron stars"
Alessandro Lovato, Travis Dore, Robert Pisarski <et al.>, https://arxiv.org/abs/2211.02224
Kurkela co-author
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	Form 5 - Row 3: Snowmass 2021 Cosmic Frontier White Paper: The Dense Matter Equation of State and QCD Phase Transitions.
Slavko Bogdanov, Emmanuel Fonseca, Rahul Kashyap <et al.>
2022 Snowmass Summer Study, https://arxiv.org/abs/2209.07412
Kurkela co-author.
	Form 5 - Row 2: Snowmass White Paper: Effective Field Theories for Condensed Matter Systems
Matthew Baumgart, Fady Bishara, <Tomas Brauner> et al.
2022 Snowmass Summer Study, https://arxiv.org/abs/2210.03199
Brauner co-author.
	Form 5 - Row 1: Snowmass White Paper: Effective Field Theories for Condensed Matter Systems
<Tomas Brauner>, Sean A. Hartnoll, Pavel Kovtun et al.
2022 Snowmass Summer Study, https://arxiv.org/abs/2203.10110
Brauner co-author.




