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Abstract: We introduce a microscopic model for particles with dissimilar patches which displays an 
unconventional "pinched'' phase diagram, similar to the one predicted by Tlusty and Safran in the 
context of dipolar fluids [Science 290, 1328 (2000)]. The model-based on two types of patch 
interactions, which account, respectively, for chaining and branching of the self-assembled networks-is 
studied both numerically via Monte Carlo simulations and theoretically via first-order perturbation 
theory. The dense phase is rich in junctions, while the less-dense phase is rich in chain ends. The model 
provides a reference system for a deep understanding of the competition between condensation and 
self-assembly into equilibrium-polymer chains. 

KeyWords Plus: Directional Attractive Forces; Dipolar Hard-Spheres; Monte-Carlo; Thermodynamics; 
Particles; Systems; Patchy  
 

Reprint Address: Russo, J (reprint author), Univ Roma La Sapienza, Dipartimento Fis, Piazzale Aldo Moro 
2, I-00185 Rome, Italy. 

Addresses:  
1. Univ Roma La Sapienza, Dipartimento Fis, I-00185 Rome, Italy  
2. Inst Super Engn Lisboa, P-1959007 Lisbon, Portugal  
3. Ctr Fis Teor & Computac, P-1649003 Lisbon, Portugal  
4. Univ Lisbon, Dept Fis, Fac Ciencias, P-1749016 Lisbon, Portugal  
5. Univ Roma La Sapienza, CNR ISC, I-00185 Rome, Italy 

Funding: 

Funding Agency Grant Number 

Foundation of the University of Lisbon    

FCT  
POCI/FIS/55592/2004  
POCTI/ISFL/2/618  
PTDC/FIS/098254/2008  

  ERC-226207-PATCHYCOLLOIDS  

  ITN-234810-COMPLOIDS  

 
Publisher: Amer Physical Soc   
Publisher Address: One Physics Ellipse, College PK, MD 20740-3844 USA 

 ISSN: 0031-9007 

Citation: RUSSO, J.; TAVARES, J. M.; TEIXEIRA, P. I. C.; DA GAMA, M. M. Telo; SCIORTINO, F. - Reentrant 
Phase Diagram of Network Fluids. Physical Review Letters. ISSN 0031-9007. Vol. 106, n.º 8 (2011). 

 


