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 What is the beginning of the beginning? 
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Little Big Bang

Highest temperature
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Creating the Little Big Bang at the LHC
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Our home laboratory, co-owned by Denmark

Large Hadron Collider, CERN, Geneva
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Early Universe is a Perfect Fluid

❖The measurements done by ALICE-NBI group show that 
• Quark-Gluon Plasma (Early Universe) behaves like a perfect fluid

Daily Mail, February 2016
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Project 1: Evolution of Early Universe
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❖ Precise extraction of temperature dependent viscosity of QGP
     -> Unravel the mystery of Early Universe after the first 0.000001 second

Current understanding
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neutron skin

Heavy-ion collisions

Project 2: From underground collider to Sky

         

❖ Determine the critical size/mass of neutron stars with the super collider!
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neutron skin Symmetry energy 
EoS of Nuclear Matter

Heavy-ion collisions

Project 2: From underground collider to Sky

         

❖ Determine the critical size/mass of neutron stars with the super collider!
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neutron skin Symmetry energy 
EoS of Nuclear Matter

Heavy-ion collisions

Project 2: From underground collider to Sky

         

Critical size & mass of neutron stars

Neutron stars

❖ Determine the critical size/mass of neutron stars with the super collider!
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Projects in ALICE
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❖ New frontier research in ALICE data analysis 

• Using the latest data collected at the LHC, supported by prestigious EU/DK fundings
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Projects in ALICE
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❖ New frontier research in ALICE data analysis 

• Using the latest data collected at the LHC, supported by prestigious EU/DK fundings

• Opportunities to attend and present in the conference & workshops at CERN

International workshop with bachelor and master students
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Projects in ALICE
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❖ New frontier research in ALICE data analysis 

• Using the latest data collected at the LHC, supported by prestigious EU/DK fundings

• Get the professional training and become a crew for the ALICE shift 

Master students taking data for ALICE @ CERN

• Opportunities to attend and present in the conference & workshops at CERN

International workshop with bachelor and master students
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Projects in ALICE

9

❖ New frontier research in ALICE data analysis 

• Using the latest data collected at the LHC, supported by prestigious EU/DK fundings

• Whenever you have the results approved by ALICE, or results for publications, 
you will attend international conferences and present your works there!

• Get the professional training and become a crew for the ALICE shift 

Master students taking data for ALICE @ CERN

• Opportunities to attend and present in the conference & workshops at CERN

International workshop with bachelor and master students
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Students activities & achievements 
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❖ Publications based on Master Theses
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Students activities & achievements 
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❖ Publications based on Master Theses

❖ Presenting at the International conferences, based on students’ projects

European physics society conference International conference Quark Matter
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Students activities & achievements 
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❖ Publications based on Master Theses

❖ Presenting at the International conferences, based on students’ projects

European physics society conference International conference Quark Matter

All master & bachelor students got Top Grade for the last 5 years



You Zhou (NBI), Research projects

Supporting team for your projects
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❖ Group Structure
▪ You Zhou (main supervisors)

▪ Postdocs (daily supervisors)

• Debojit Sarkar (2022.9 - )

• Emil G. D. Nielsen (2023.9 - )

▪ PhDs (daily supervisors):
• Nina Nathanson (2024.9- )

• Preet Bhanjan Pati (2024.10 - )

• Zhiyong Lu, joint student (2021.9- )

• Tao Jiang, joint student (2023.12- )

▪ Master students

• Andreas Vitsos (2024.8 - ) 

▪ Bachelor students

• Thor Jensen (2024.8- )

• New PhD 2 (2025.9 - )

• New joint PhD 2 (2025.9 - )

• New Postdoc 2 (2025- )
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Project 3: next generation detector
❖  Design, construction of next generation detector FoCal for ALICE
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• Major contributions by master and bachelor students
• Actively participant in the beam test @ CERN
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Welcome to ALICE
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backup
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Back to the Nobel Prize work

 

“ for the discovery of the connection between 
collective motion and particle motion in 
atomic nuclei and the development of the theory of the 
structure of the atomic nucleus based on this 
connection”
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Project 2: Nuclear structure at high energies
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Project 2: Nuclear structure at high energies
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Project 2: Nuclear structure at high energies
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Project 2: Nuclear structure at high energies
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Discovering the α-cluster structure

❖ Discovery of α-cluster structure of light ions:
• The precise description on the nuclear structure-> impact 

on the electron distributions -> how do 12C and 16O 
connected to form the molecule -> evolution in the life 
science and green agenda (CO2)

                

Leading the proposal of 20Ne-20Ne 
collisions at the LHC
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Initial Eccentricity ->  Final state particle anisotropic expansions 
                     called Anisotropic flow

Anisotropic flow at the LHC



You Zhou (NBI), Research projects 19

Heavy-ion collision
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Speed of sound in the Early Universe
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Speed of sound in the Early Universe
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QGP
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Speed of sound in QGP
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❖ Precise measurements of speed of sound of QGP in Pb-Pb collisions @ Run 3


