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Zeta-urn model
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Stochastic model defined on a finite connected graph of M sites 

∑𝑖𝑖 𝑛𝑛𝑖𝑖 𝑡𝑡 = 𝑁𝑁 𝑟𝑟𝑖𝑖(𝑡𝑡) occupation number

• Energy of a configuration 𝐸𝐸 𝑛𝑛𝑖𝑖 = ∑𝑖𝑖 ln(𝑛𝑛𝑖𝑖 + 1)

• Partition function      Z(N, M) = ∏𝑖𝑖 ∑𝑟𝑟𝑖𝑖 𝑝𝑝 𝑛𝑛𝑖𝑖 𝛿𝛿(∑𝑖𝑖 𝑛𝑛𝑖𝑖 − 𝑁𝑁)

𝑝𝑝 𝑟𝑟𝑖𝑖 = exp −𝛽𝛽𝛽𝛽 𝑛𝑛𝑖𝑖 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤

In the low temperature phase (𝜷𝜷 > 𝟐𝟐) a condensate appears



Condensation
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Probability distribution for the occupation number

Condensation and equilibration in an urn model, F Corberi, G Gonnella, A Mossa
Chaos, Solitons & Fractals 81, 510-518 (2015)

https://scholar.google.it/citations?view_op=view_citation&hl=it&user=zYi-770AAAAJ&sortby=pubdate&citation_for_view=zYi-770AAAAJ:nb7KW1ujOQ8C


Inhomogeneous Zeta-urn 
model
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System first thermalized than quenched at two different temperatures for two
equally divided parts   



Inhomogeneous Zeta-urn 
model
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Start with a condensed configuration in one side 



Metastability
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