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Freezing transition in unidirectional flow of

deformable objects

Ryota Kuwajima, Yasuhito Imanishi, Takashi Mashiko, Takashi Nagatani

Department of Mechanical Engineering, Shizuoka University

Abstract
We present the lattice gas model for the unidirectional flow of self-driven deformable
objects. We study the dynamical states and transitions for the traffic flow of deformable
objects. When the density is higher than the critical value, the freezing transition occurs
for deformable objects with sizes 3-7. A deformable object with size over 8 makes a
stationary cluster by self-entanglement. We compare the traffic flow of deformable

objects with that of rigid objects
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Fig.1. (a) Rigid object. (b) Deformable
object.
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Fig.2. Unidirectional flow of self-driven
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deformable objects.
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Fig.3. (a) Plots of current against density.

(b) Plots of velocity against density.
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Fig.4. Patterns at (a) p =0.2 and (b)
p =05 at t=30000.
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Fig.5. Time evolution for pattern in Fig. 4(b).
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Fig.6. Static clusters for deformable objects
with (a) size 3, (b) size 4, (¢) size 5, (d) size 6,
(e) size 7, and (f) size 8.
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Fig.7. Plots of current against density for
D=0.1-0.9,
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