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Heavy quarkonia in heavy-ion collisions

• Heavy quarks are mostly produced in the early stage of HI collisions
– Inside full evolution of the QGP
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Heavy quarkonia in heavy-ion collisions

• Heavy quarks are mostly produced in the early stage of HI collisions
– Inside full evolution of the QGP

• Quarkonia of different binding energies will be modified differently
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Monte Carlo simulation of quarkonia

• Monte Carlo simulation is useful to have a detailed study on medium response 
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Monte Carlo simulation of quarkonia

• Monte Carlo simulation is useful to have a detailed study on medium response 
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Quark-gluon plasma
from hydrodynamic simulation

MC Glauber
SONIC
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Only dissasociation effect is considered!



Monte Carlo simulation of quarkonia

• Monte Carlo simulation is useful to have a detailed study on medium response
• Three states of different thermal widths and formation times (0.5, 1.0, 1.5 fm/c) 
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Monte Carlo simulation of quarkonia

• Monte Carlo simulation is useful to have a detailed study on medium response
• Three states of different thermal widths and formation times (0.5, 1.0, 1.5 fm/c)
• Feed-down contribution is considered 
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Modification and flow in heavy-ion collisions
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Only dissasociation effect is considered!



How about small collision systems?

• There are many experimental results showing QGP-like behavior in small collision systems
• Sequential suppression in p+Pb collisions!
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How about small collision systems?

• There are many experimental results showing QGP-like behavior in small collision systems
• Can we simply extend this framework to small collision systems?

– The size of p+Pb is small but may be still hot!
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Initial geometry 
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How about small collision systems?

• There are many experimental results showing QGP-like behavior in small collision systems
• Can we simply extend this framework to small collision systems?

– Various size of small systems in the LHC Run-3
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SONIC for small collsion systems

• p+Pb, p+O, and O+O in 8 TeV
• Scaling factor to convert MC Glauber initial condition to initial energy density for SONIC

based on measured multiplicity in p+Pb 8 TeV 
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Modification of Y(nS) in small collision systems

• Modification due to disassociation only
– Utilize the same framework in all collision systems
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Pb+Pb collision p+Pb collision

Only dissasociation effect is considered!



Modification of Y(nS) in small collision systems

• Modification due to disassociation only
– Utilize the same framework in all collision systems
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Modification of Y(nS) in small collision systems

• Modification due to disassociation only
– Utilize the same framework in all collision systems
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Modification of Y(nS) in small collision systems

• Modification due to disassociation only
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Modification of Y(nS) in small collision systems

• Modification due to disassociation only
– Utilize the same framework in all collision systems

• Comparison with CMS results
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Elliptic flow of Y(nS) in small collision systems

• Modification due to disassociation only
– Utilize the same framework in all collision systems

• Event plane is calculated with wounded nucleons in MC-Glauber 
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Geometry in small collision systems

• Depending initial condition models, 
charged particle density varies
– Different nuclear modification 

in collisions of the same total multiplicity 
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Very different overlap region!

ST = ⇡
q

�2
x�

2
y � �2

xy

<latexit sha1_base64="Mdi4Y5eo3dgk2/1bxiiib/KnEOU=">AAACK3icbVDLSsNAFJ3UV62vqEs3g0VwY0lKRTdC0Y3Lin1BU8NkOm2HTh7OTKQh5H/c+CsudOEDt/6H0yaKth4YOPece7lzjxMwKqRhvGm5hcWl5ZX8amFtfWNzS9/eaQo/5Jg0sM983naQIIx6pCGpZKQdcIJch5GWM7qY+K07wgX1vbqMAtJ10cCjfYqRVJKtn1/bcT2BZ9AKKLTELZexJejARXY8Tm7icgK/yygtj36Ecaoktl40SsYUcJ6YGSmCDDVbf7J6Pg5d4knMkBAd0whkN0ZcUsxIUrBCQQKER2hAOop6yCWiG09vTeCBUnqw73P1PAmn6u+JGLlCRK6jOl0kh2LWm4j/eZ1Q9k+7MfWCUBIPp4v6IYPSh5PgYI9ygiWLFEGYU/VXiIeIIyxVvAUVgjl78jxplktmpXR8VSlWjSyOPNgD++AQmOAEVMElqIEGwOAePIIX8Ko9aM/au/aRtua0bGYX/IH2+QWFs6h2</latexit>



Summary

• Simulation study for Upsilon production in heavy-ion collisions
– Medium evolution with hydro (SONIC) 
– Dissociation based on thermal widths of different states

• Useful to investigate what can be explained and what is missing

• 3D hydro can be utilized for a more detailed study
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