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Big picture| Heavy ion simulations and the QCD matter properties
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An opportunity |  local charge fluctuations at LHC energy 
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https://github.com/pcarzon/ICCING


Open questions | QCD at finite charge density
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FrameworK |
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CCAKE

https://the-nuclear-confectionery.github.io/ccake-site/


Theory | transient multiple component fluid dynamics
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Theory | transient multiple component fluid dynamics
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Stability & causality analysis| multi component fluid dynamics 
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Testing lattice eos at finite density
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2+1D Dissipative fluid dynamics with ideal BSQ evolution
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CCAKE

https://the-nuclear-confectionery.github.io/ccake-site/


BSQ charge correlations | Dynamical trajectories 0-5%
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BSQ chemical potentials | freeze-out
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BSQ chemical potentials | freeze-out
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Flow | Observables at LHC with charge fluctuations
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Conclusions and OUTLOOK
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Thank you for your attention 
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Numerical Benchmark|| Gubser Flow
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smoothed particle hydrodynamics
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INITIAL STATE|| Local BSQ FLUCTUATIONS at LHC
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Carzon et al,  soon to appear



Charge fluctuations at freeze-out



Charge fluctuations at freeze-out



Multi-component Hydrodynamics as an effective field theory
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linear Stability analysis
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DA, Dore, Noronha-Hostler (Arxiv.2209-11210)

See  Gavassino Class.Quant.Grav. 38 (2021) 



Backup|| CCAKE 
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Initial State

+ Pre-equilibrium

Hydrodynamics

SPH lagrangian method

Freezeout

Ideal Distribution

Or

One component fluid

Equation of state

4D Interpolator of EoS

Transport: 

X
X

X
X

X



Next|| BSQ Diffusion: what to expect
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L. Du and U. Heinz, Comput. Phys. Commun. 251, (2020)

Greif, Fotakis et al., PRL 120, (2018) , Fotakis, Greif et al., PRD 101,  (2020)

See : Denicol, Gale, Sangyong, Monnai, Schenke, Shen PRC 98 (2018)



Open questions: QCD dynamics at finite charge density
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An opportunity ||local charge fluctuations in LHC collisions 


