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• Why do we use one dimensional systems?

• Directional correlations of elongated particles
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Spheroids – phase diagram
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Hard ellipses - 2D phase diagram
Isotropic liquidHexatic system“Plastic” solid“Oriented” solid
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Why 1D systems are “simple”
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1D gas of needles
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Various elongated particles

ratioaspect 

   a
b=α
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Variance of direction  as a function of pressure 
for rectangles

ratioaspect    a
b=α
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Variance of direction  as a function of pressure 
for ellipses
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Various elongated particles
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Correlation length as a function of pressure

ratioaspect    a
b=α

Y. Kantor and M. Kardar, Europhys. Lett. 87, 60002 (2009). 
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Conclusions

• 1D systems provide a non-trivial check of higher-dimensional

expressions (such as elasticity)

• Directional correlation correlations of elongated objects are 

sensitive to the curvature

• Properties of entropy-dominated systems are not always 

evident from simple symmetry considerations

• Possible extensions: shapes of interparticle contacts can be

varied
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