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1. Introduction
We analyse dense packings of freely-jointed (FJ) and semi-flexible polymer chains in extremely confined monolayers [1,2].
¢ Study the effect of chain stiffness on the packing ability of polymer chains in two dimensions (2D).

Objectives: & Explore the limit of Random Close Packing (RCP) as a function of equilibrium bending angle (8y).
¢ Gauge the emergence of local and global order on monolayer semi-flexible polymer packings.

2. Method
Monte Carlo (MC) Simulations: home-made simulator-descriptor suite, Simu-D [3].

= NVT ensemble (T = 1/kp). = Extreme plate-like confinement (2D film).

= Formation of monolayer by adsorption = Compression of packings until RCP limit.
process.

3. Molecular Model

Bonded Interactions Non-bonded Interactions ’1_00 Cha'”s_ of average chain length Ny, = 12.
_ ¢ Linear chains of identical hard spheres (o).
Bond Length:

Tangency condition: dl — 0

Hard Sphere (HS)

_ _ Potential
Bending Stiffness [4]: Surface Coverage
Upena(8) = kg(8 — 6,)? |0, mnj=zo0 TN
* kg: Bendin Uns(ry) = 0, 717;< @ o
6 ding constant. y Tij< 0 4S 011
* 8,: Equilibrium bending angle.
4. CCE Norm 5. Long-Range Order Parameter
The Characteristic Crystallographic Element (CCE) Norm [5] The Long-Range Orientational Order is measured by two
descriptor (&;°) quantifies the orientational and radial similarity of a parameters [2]. the nematic order parameter (q,) with the
local environment for a given site i with respect to a reference 2"d-order tensor (Q) [6] and the tetratic order parameter (q4)
crystal X. TRI SQU HON through the 4-order tetratic tensor (T) [7].
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6. Local Order 7. Global Order
Random Close Packing (RCP) Limit
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Semi-flexible polymer chains at the RCP limit (¢p*?¢F(8,)) represented by blue lines. Also red
lines represent the chain orientations (vectors of the largest semiaxis of the inertia ellipsoids).
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