Convergence of the Metropolis Monte Carlo algorithm

During the Monte Carlo simulation, we measured the value of each observable (“Chains over-
lap”, “Interchain contact probability” and “Intrachain contact probability”) every 10 Monte
Carlo iterations. Let us denote by {A;, Ay, --- , Ay} the set of measurements for the observ-

able A. For each observable A, in addition to the average value

(A) = % ZAi.

we evaluated the error bars for (A) with the “blocking” method described by Flyvbjerg and
Petersen (/), and also the autocorrelation C'4(n)

(Aindi) = (Ain)(Ai)

Caln) = e = (ae

Figures S1, S2 and S3 show the autocorrelation of the observables “Chains overlap”, “Interchain
contact probability” and “Intrachain contact probability” for the three models considered in this
study with 2800 beads (largest systems). Correlation times, estimated by fitting A exp(—n/T)
to autocorrelation curves, are given in table S1, along with the number of Monte Carlo iterations
(1 Monte Carlo iteration=N crankshaft moves) for each model. In the worst case (Linear-Linear
with N=2800), the number of Monte Carlo iterations corresponds to approximately 1000 largest
correlation time. This result suggests that enough independant configuration were taken into
account in the statistics.

Additionally, Figures S4, S5 and S6 present the evolution of the “Chains overlap” observable
(which is among the slowest observables) as a function of the number of Monte Carlo iterations.
These figures confirm that the system is well equilibrated.

Finally, for the model with two circular chains and 2800 beads, we also checked that even
when starting from an initial configuration with overlapping chains (Figure S7), the two chains
quickly segregate (~ 3 - 10° iterations, see Figure S8).
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M
Model N M TChains overlap T Pper TPintra

max4 (T4
Linear-Linear 400 6.9-10" 998 650 14 6.9 - (10‘)1
Linear-Linear 800 2.4-107 2346 1031 13 1.0-10*
Linear-Linear 1600 2.3-107 5737 1656 13 4.1-103
Linear-Linear 2800 1.1-10" 11700 2726 14 9.7 -10?
Linear-Ring 400 6.6-107 342 402 13 1.6-10°
Linear-Ring 800 2.3-107 1029 648 13 2.3 10
Linear-Ring 1600 2.3-107 3794 1336 14 6.1-103
Linear-Ring 2800 1.1-107 8749 2460 15 1.3-10°
Ring-Ring 400 2.4-10° 116 382 11 6.3-10°
Ring-Ring 800 9.2-107 502 468 187  1.8-10°
Ring-Ring 1600 8.7-107 2902 3016 364 2.9-10*
Ring-Ring 2800 3.8-107 17648 17833 850 2.1-10°

Table S1: Number of iterations M, correlation times 74 and smaller ratio (Number
of iterations)/74 for all models, number of beads N and observables A consid-
ered in this study. Pj,.- and P, denote respectively interchain and intrachain
contact probability. Correlation time 74 for observable A was obtained by fitting
Bexp(—n/Ta) to observable A autocorrelation curve Cy(n) (see Figures S1, S2
and S3 for the case N=2800).
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Figure S1: Autocorrelations of the measured observables for the model with two
Linear chains and N=2800 beads.
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Figure S2: Autocorrelations of the measured observables for the model with one
Linear chain and one circular chain and N=2800 beads.
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Figure S3: Autocorrelations of the measured observables for the model with two
circular chains and N=2800 beads.
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Figure S4: Evolution of chains overlap for the model with two linear chains and
N=2800 beads.
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Figure S7: Initial configuration with overlapped chains (N=2800 beads).
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Figure S8: Evolution of chains overlap for the model with two circular chains
and N=2800 beads, starting from an initial configuration with overlapped chains
(Figure S7).



