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pPb @ 5 TeV 
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PbPb ≠ 208⊗208 pp
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smooth evolution! 
from pp to PbPb

Nat. Phys. 13 (2017)535-539

Multiplicity = Universal Variable for the collisions 

- Energy, System don’t matter! 

➡Attention to the small system!
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QGP droplet in high-multiplicity pp events?
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LHC RUN3: 2.4 x 1027/cm2s ~ 10 nb-1 (PbPb) 
ALICE Upgrade is NOW ongoing (LS2) 
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PbPb@50kHz

2020s



ideal ITS (LS3)

All-Silicon ALICE (LS4)

2030s
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EXPLORING QCD PHASE IV (BES)
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Critical Point Search 
(1st order phase transition)

critical region of √sNN ~ 5 - 30 GeV

2010s
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Critical Point Search 
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critical region of √sNN ~ 5 - 30 GeV
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EXPLORING QCD PHASE V (FUTURE)
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Critical Point Search 
(1st order phase transition)

MPD	-	2020		

Nuclotron	(c=251,5	m)	

Collider	-	2022	

Booster-		2019	

	BM@N		 		
data	taking	

~2025

2030s



Pusan & Yonsei, Korea

65k (all) chip tests completed

KOREAN CONTRIBUTIONS (ALICE ITS2) (2012 ~ …)



200 OB HIC production + tests  
completed 

KOREAN CONTRIBUTIONS (ALICE ITS2) (2012 ~ …)



Final assembly & Commissioning is NOW ongoing at CERN

200 OB HIC production + tests  
completed 

KOREAN CONTRIBUTIONS (ALICE ITS2) (2012 ~ …)
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EXPLORING QCD PHASE-X
• Experimental Dilemma

• How to touch ‘high T && μ’ 
region?

• Collider + Target?

• Tri-llision

At	rest	

Ring-shape Pb or Si target

Beam halo Beam pipe

20

forbidden?



WHERE WE ARE
• KPS Nuclear Division ~ 100 incl. students 

• LENS (Low Energy Nuclear Science): RIKEN, ISOLDE … RAON 

• HAPHY (Hadron Physics): JLab, JPARC … RAON 

• HIM (Heavy Ion Meeting): CERN (ALICE, CMS), BNL (STAR, 
PHENIX,… sPHENIX), FAIR (CBM) … RAON 

• Application, Neutron etc. 

• Accelerators 

• Pohang Light Source (PLS) 

• Korea Multi-purpose Accelerator Complex (Proton@100MeV) 

• RAON
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HIGH ENERGY NAT’L LAB. (BLL)
• The 0th step for possible Korean contributions to the world-community: 

Nat’l lab based on RAON 

• Particle - Nuclear - Astro physics + (seed) Accelerator 

• Centering Manpower, Budgets 

• Centering Infrastructure (shops, computing etc.) 

• International Network Center for fundamental science 

• Issue: 

• Accelerator Operation (Governance) Service for users? 

• Separation of Applied (Technology) and Fundamental one (Science)  

• Any form of endorsement (workshop output?) would be helpful
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