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GRIEG RESEARCH: A SUMMARY
• My research activity within Grieg Collaboration involved in summary the following topics:

Early Universe 
1) Phases of  pNGBs: A Dark Sector made by Gegenbauer pNGB potentials with non-trivial phase 
transitions can explain the SGWB of  the PTA experiments 

2) Ising Cosmology: A chaotic Inflationary model under dS/CFT can explain the nearly scale 
invariant CMB’s power spectrum without slow-rolling 

Collider searches 
1) ML and Black Holes at LHC: Studying whether one can discriminate among Black Hole or 
sphaleron-like events, if  observed in LHC, using Machine Learning methods

• List of  publications under the Grieg Collaboration acknowledgement:
1) Phases of  pNGBs: 	 F. Koutroulis, M. McCullough, M. Merchand, S. Pokorski and K. Sakurai, Phases of  Pseudo-Nambu-
Goldstone Bosons, arXiv: 2309.15749 [hep-ph] (under peer review in JHEP)  

2) Ising Cosmology: 	N. Irges, A. Kalogirou and F. Koutroulis, Ising Cosmology, Eur. Phys. J. C 83 (2023) 5, 431  

3) ML and Black Holes at LHC: 	 A. S. Grefsrud, T. Buanes, F. Koutroulis, A. Lipniacka, R. Maselek, A. Papaefstathiou, K. 
Sakurai, Th. B. Sjursen, I. Slazyk, Machine Learning Classification of  Sphalerons and Black Holes at the LHC, arXiv: 2310.15227 [hep-
ph] (under peer review in EPJC)  
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• List of  talks given related to the Grieg Collaboration:

1) Scalars 2023, September 2023, Warsaw, Poland  

2) Workshop on the Standard Model and Beyond, held by EISA at Corfu Summer Institute, August 2023, Corfu, Greece  

3) PLANCK 2023 - The 25th International Conference From the Planck Scale to the Electroweak Scale, May 2023, Warsaw, Poland 

4) Kitzbühel Humboldt Kolleg, June 2022, Clues to a mysterious universe, Kitzbühel, Austria 

• The role of  Grieg Collaboration on my scientific career: 

Participating in the Grieg Collaboration was a uniq opportunity for me to obtain a strong scientific experience on both 
theoretical and experimental particle physics. Moreover I had the opportunity to take part in several important 
seminars and conferences through which I managed to communicate my work. 
Due to the Grieg project my next scientific steps are leading me to the IHEP of  Chinese Academy of  Science (a 
prestigious institution of  high energy physics) in Peking as a postdoctoral researcher.  


