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What are the observables?

?Non-monotonic behavior
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Enhanced fluctuations as a signal of phase transitions
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First-order phase transition:

Cross over:
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Why light nuclei ?

Light nuclei are formed in a restricted volume (dx ~ 2 

fm, dp ~ 0.1 GeV) in phase-space. 

They can probe local nucleon density fluctuations. 

Specifically, density fluctuations can affect the 

multiplicities of light nuclei

A simple idea:
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Coalescence formation:
Takes the internal structure 

into consideration

Source: T, V, 

Cluster:

Wigner function:



Light nuclei production in collisions of small systems
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What are the observables?

Kai-Jia Sun et al., Phys. Lett. B774, 103 (2017)

Coalescence Model:



Experimental Results at RHIC



Experimental Results
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Possible Double-Peak Structure?
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Work in Progress

Implementing phase 

transitions in transport 

codes

Microscopic Calculations



Summary
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Backup



Particle coalescence production

Deuteron:

Gaussian 

approximation:

K. J. Sun and L. W. Chen, arXiv:1701.01935 (2017). 

A general formula (COAL-SH) with boost invariance:



Without density fluctuation

K. J. Sun and L. W. Chen, Che Ming Ko, and Zhangbu Xu, Phys. Lett. B774, 103 (2017).

Coalescence model:



In vicinity of density fluctuation

Neutron:

Proton:

Cross terms vanish

When:

Approximately:

Density fluctuation over space:



Density correlation and fluctuation

?

Can be well determined from experiments



Relating kinetic and chemical FO
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Results
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Driven by the same underlined

physics, namely, enhancement of

correlation length in the 

second-order phase transition



Another Scenario
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