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e Universality in the jamming limit

e Conclusions

Yacov Kantor Tel Aviv University



Entropy-Dominated Systems

P. W. Bridgman, Phys. Rev. 3, 153 (1914).
J. G. Kirkwood, J. Chem. Phys. 7, 919 (1939).

J. G. Kirkwood, E. K. Maun and B. J. Alder, J. Chem. Phys. 18, 1040 (1950).

W. W. Wood and J. D. Jacobsen, J. Chem. Phys. 27, 1207 (1957).
B. J. Alder and T. E. Wainwright, J. Chem. Phys. 27, 1208 (1957).

r

Hard sphere repulsion

Metropolis et al. JCP 21 (53)
Alder,Wainwright JCP 27 (57)
Pusey,Magen Nature 320 (86)
Mitus et al. PRE 55 (97)
Jaster EPL 42 (98)

Yacov Kantor Tel Aviv University



Spheroids — phase diagram
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Hard ellipses - 2D phase diagram
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Why 1D systems are ““simple”
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1D gas of needles
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Various elongated particles
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Variance of direction as a function of pressure
for rectangles
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o’ = variance of direction angle ¢
f = ﬂpa dimensionless pressure Fig. 2: (Color online) Variance of the angle as a function of the

dimensionless pressure f = @pa for rectangles. The rightmost
(red) solid line is for needles (a = 0), while the remaining solid
lines correspond to aspect ratios @ = 0.01, 0.02,0.05,0.1,0.2,0.5
(right-to-left). The lower dotted line demonstrates the fast
decay for @ =0.7, while the almost horizontal dotted line
corresponds to a square particle o« = 1. Short straight segments
of slopes —1 and —1.5 are included for visual comparison.

Y. Kantor and M. Kardar, Europhys. Lett. 87, 60002 (2009).
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Variance of direction as a function of pressure

for ellipses
o= % aspect ratio :
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o’ = variance of direction angle ¢
f= ,Bpadlmensmnless pressure Fig. 3: (Color online) Variance of the angle as a function of
the dimensionless pressure f for ellipses. The rightmost (red)
solid line is for needles (a= 0}, while the remaining solid lines
correspond to aspect ratios o= 0.01,0.02,0.05,0.1, 0.2 (right-
to-left). Dotted lines (left-to-right) demonstrate the function
for @ = 0.5, 0.7, while the horizontal dotted line correspond to
a circular particle &« = 1. The short straight segment of slope
—1 is included for visual comparison.

Y. Kantor and M. Kardar,
Europhys. Lett. 87, 60002 (2009).
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Various elongated particles
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Correlation length as a function of pressure
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Fig. 4: (Color online) Numerical verification of egs. (12) for the
asymptotic relation between the correlation length £ and the
dimensionless pressure f. The top panel is for rectangles with
aspect ratio o« = 0.05, and the bottom panel is for ellipses with
aspect ratio a =0.1.

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

e 1D systems provide a non-trivial check of higher-dimensional
expressions (such as elasticity)

e Directional correlation correlations of elongated objects are
sensitive to the curvature

* Properties of entropy-dominated systems are not always
evident from simple symmetry considerations

e Possible extensions: shapes of interparticle contacts can be

varied
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