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Method: Multicanonical Markov Chain Monte Carlo1

Attempt to cover full temperature range with a single simulation.
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Parallel MUCA2

Distribute the time-consuming iteration process onto independent
Markov Chains
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Semiflexible Homopolymers

θi

Energy contributions:

• non-bonded (LJ):
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• bending (WLC):
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i κ(1− cos θi )
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Effect of Stiffness for 8 polymers (N = 13)3
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ρ = MN/L3 = 0.001
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Isolated Chain approximation4

Flexible (κ = 0, 8× 13):
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RS →∞: isolated chain approximation for T = 0.
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Isolated Chain approximation4

Stiff (κ = 9, 8× 13):
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Relation between aggregation temperature and density4

50

100

150

200

250

300

350

400

-2.5 -2 -1.5 -1 -0.5 0

S

e

RS = 5

RS = 10

RS = 20

RS = 40

RS = 80

RS = 160

Gibbs Construction:

βagg =
S(Esep)− S(Eagg)

∆E
.

Ideal gas approximation:

S(Esep) ∼ ln

[(
4π

3
R3
S

)M
]
∝ M lnRS

Assume ∆E = M∆e and S(Esep) >> S(Eagg)

βagg(RS) ∼ lnRS + const ∼ −a1 ln ρ+ a2.
5
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Finite-size corrections for M4

Assume a large fraction of polymers in aggregate with
Rgyr ∼ M1/3.
Due to surface effects of aggregate, expect finite-size corrections of
order R−1

Tagg(M, ρ) ∝
(

1 + s(ρ)M−1/3 +O
(
M−2/3

))
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Summary

• Key role of stiffness on polymer aggregation

• Competition between collapse and aggregation yields lower
temperature bound for isolated chain approximation

• General relation between aggregation temperature and density
in the mesocopic regime.
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