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Faculty of Physics, Sofia University Faculty of Physics, Sofia University 
● M&O 

● Team Leader Assoc. Prof. Venelin Kozhuharov (0.2 FTE)
● Deputy Leader Assoc. Prof. Martin Makariev (BAS-INRNE) (0.25 FTE)

● Young Scientists
● Postdoc Dimitar Mihaylov (1 FTE)
● PhD student Radoslav Simeonov (0.9 FTE)
● PhD student Valentin Buchakchiev (1 FTE)
● PhD student Kalina Dimitrova (0.2 FTE)
● Master student Katerina Kostova (0.1 FTE)
● Bachelor student Martina Docheva (0.5 FTE)
● Engineer Svetoslav Ivanov (0.1 FTE)

gender equality among 
young scientists

• Male          •   Female

• Active          •  Concluded

Members

18%18%

82%82%

43%43% 57%57%
ALICE groups: 

FoCal group 
Femtoscopy group 
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Project CoordinatorsProject Coordinators

● Assoc. Prof. Venelin Kozhuharov – FoCal-H co-coordinator
● PhD student Radoslav Simeonov – Bulgaria Juniors Ambassador 
● Postdoc Dimitar Mihaylov -  PWG-CF-PAG Femtoscopy Coordinator 
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ALICE RoadmapALICE Roadmap
● Possibilities for participation in many 

projects for our young scientists
● Open tasks available for development 

Local PWG evolving with time! 
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ALICE Upgrade ProjectALICE Upgrade Project

● Study the Gluon Saturation Region 

● Color-Glass Condensate 

● FoCal-E: high-granularity Si-W sampling 
sandwich calorimeter for photons and π0

● FoCal-H: conventional metal-scintillator
sampling calorimeter for photon isolation 
and jets

● ALICE Upgrade program

● During LS3 – ITS3 and FoCal

● Forward Calorimeter, 7m from 
interaction point 
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FoCal TestbeamsFoCal Testbeams
● Joined FoCal-H group in autumn 2021

● Participation in detector development, design optimisation, data 
analysis, etc

● Students education – masters and bachelor students were 
introduced to the experimental physics 

● Work possibilities for the next at least 5 years
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Femtoscopy group Femtoscopy group 
● Two-particle correlations
● i) Measure C(k*)
● ii) Study the 

    particle emission
● iii) Study strong interaction

two-particle wave 
function

Relative distance and ½ relative 
momentum
evaluated in the pair rest frame

Lisa et al.
Ann.Rev.Nucl.Part.Sci.55:357-402, 2005

● Measure C(k*)
CATS framework to 
evaluate the above integral 
Mihaylov et al. EPJC 78 (2018) 5, 394

● Measure C(k*), fix S(r*)
A common “core” hadron 
source in pp coll. discovered, by 
accounting for feed-down from 
resonances.
Ongoing effort to understand the 
kinematic features (collectivity) 
within the source, as well as the 
links to light-nuclei production 
through coalescence models.

Measure C(k*), fix S(r*), study the 
interaction.
Use the pΛ correlation functions 
to constrain χEFT models, 
subsequently using the data-
constrained models to obtain a 
realistic nuclear equation of state 
and study the composition of 
neutron stars *).
Outlook: Use multi-pion 
correlations to impose limits on 
the axion decay constant.

https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533
https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533
https://link.springer.com/article/10.1140/epjc/s10052-018-5859-0
https://link.springer.com/article/10.1140/epjc/s10052-018-5859-0
https://link.springer.com/article/10.1140/epjc/s10052-018-5859-0
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Financing Financing 

● Bulgarian Ministry of Education and Science, within the National 
Roadmap for Research Infrastructures 2020-2027 (object CERN) 

● 50 000 euro initial admission fee 
● 15 000 euro per year – materials and consumables 
● 30 000 euro per year – mission funds 
● 25 000 euro per year M&O A (common fund) 
● 7 000 euro per year consumables and testbeams participation 

fund  
● Total expenses: 77 000 euro per year  
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PublicationsPublications
● 7 publications with major contribution 

● 137 publications as part of the 
collaboration

Design and Test-Beam Results of the FoCal-H Demonstrator Prototype  
ALICE Collaboration • Radoslav Simeonov (Sofiya U.) for the collaboration.

e-Print: 2211.14791 [physics.ins-det], DOI: 10.3390/instruments6040070  

Published in: Instruments 6 (2022) 4, 70, Instruments 6 (2022), 70

The forward calorimeter of the ALICE experiment at CERN LHC  

ALICE Collaboration • Radoslav Simeonov (Sofiya U.) for the collaboration.

DOI: 10.1088/1742-6596/2668/1/012007  Published in: J.Phys.Conf.Ser. 2668 
(2023) 1, 012007

Technical Design Report of the ALICE Forward Calorimeter (FoCal)  
ALICE Collaboration 

Application of the VMM ASIC for SiPM-based calorimetry  

I. Bearden (Copenhagen U.), V. Buchakchiev (Sofiya U.),  et al.

e-Print: 2403.14577 [physics.ins-det], DOI: 10.1088/1748-0221/19/10/P10009  

Published in: JINST 19 (2024) 10, P10009

Performance of the electromagnetic and hadronic prototype 
segments of the ALICE Forward Calorimeter 

 M. Aehle (Kaiserslautern U.), J. Alme (Bergen U.),  et al.

e-Print: 2311.07413 [physics.ins-det], DOI: 10.1088/1748-0221/19/07/P07006  

Published in: JINST 19 (2024) 07, P07006

Study of the deuterons emission time in pp collisions at the 
LHC via kaon-deuteron correlations 
 
Oton Vázquez Doce (Frascati), Dimitar Mihaylov (Munich, Tech. U. and 
Sofiya U.), Laura Fabbietti (Munich, Tech. U.)

e-Print: 2412.04562 [nucl-ex]

Neutron Star Properties and Femtoscopic Constraints  

I. Vidana (Catania U.), V. Mantovani Sarti (Munich, Tech. U.), J. Haidenbauer (
IAS, Julich), D.L. Mihaylov (Munich, Tech. U. and Sofiya U.), L. Fabbietti (
Munich, Tech. U.)

e-Print: 2412.12729 [nucl-th]

Constraining the pΛ interaction from a combined analysis of
 scattering data and correlation functions 
 
D.L. Mihaylov (Munich, Tech. U. and Sofiya U.), et al 
Print: 2312.16970 [nucl-th], DOI: 10.1016/j.physletb.2024.138550 (publication) 

Published in: Phys.Lett.B 850 (2024), 138550

https://inspirehep.net/literature/2601286
https://inspirehep.net/authors/1931092
https://inspirehep.net/institutions/903210
https://arxiv.org/abs/2211.14791
https://doi.org/10.3390/instruments6040070
https://inspirehep.net/literature/2745935
https://inspirehep.net/authors/1931092
https://inspirehep.net/institutions/903210
https://doi.org/10.1088/1742-6596/2668/1/012007
https://inspirehep.net/literature/2797164
https://inspirehep.net/literature/2771003
https://inspirehep.net/authors/1017038
https://inspirehep.net/institutions/903881
https://inspirehep.net/authors/2789556
https://inspirehep.net/institutions/903210
https://arxiv.org/abs/2403.14577
https://doi.org/10.1088/1748-0221/19/10/P10009
https://inspirehep.net/literature/2722124
https://inspirehep.net/literature/2722124
https://inspirehep.net/authors/2059103
https://inspirehep.net/institutions/902906
https://inspirehep.net/authors/1068487
https://inspirehep.net/institutions/902665
https://arxiv.org/abs/2311.07413
https://doi.org/10.1088/1748-0221/19/07/P07006
https://inspirehep.net/literature/2856798
https://inspirehep.net/literature/2856798
https://inspirehep.net/authors/1259103
https://inspirehep.net/institutions/902807
https://inspirehep.net/authors/1502528
https://inspirehep.net/institutions/903037
https://inspirehep.net/institutions/903210
https://inspirehep.net/authors/1058299
https://inspirehep.net/institutions/903037
https://arxiv.org/abs/2412.04562
https://inspirehep.net/literature/2860335
https://inspirehep.net/authors/1271930
https://inspirehep.net/institutions/902721
https://inspirehep.net/authors/1274411
https://inspirehep.net/institutions/903037
https://inspirehep.net/authors/1006993
https://inspirehep.net/institutions/911932
https://inspirehep.net/authors/1502528
https://inspirehep.net/institutions/903037
https://inspirehep.net/institutions/903210
https://inspirehep.net/authors/1058299
https://inspirehep.net/institutions/903037
https://arxiv.org/abs/2412.12729
https://inspirehep.net/literature/2741126
https://inspirehep.net/literature/2741126
https://inspirehep.net/authors/1502528
https://inspirehep.net/institutions/903037
https://inspirehep.net/institutions/903210
https://arxiv.org/abs/2312.16970
https://doi.org/10.1016/j.physletb.2024.138550
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ProblemsProblems

● Roadmap funding – dependent on the national budget
● Financial support sustainability: what’s next after the end of the 

Roadmap funding? 
● Inability to have people at the experiment for the whole year 
● Lack of engineers/technical crew in Sofia 
● No secretariat for the team 
● Newly formed group, lack of guidance in the collaboration  
● Attract more students (always the main goal…)
● The lack of students and experts leads to overworking the current 

crew 
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