
Calculate the thermodynamic stability of 
crystals made of freely-rotating polymers in 
extremely confined thin films (monolayers). 
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Encode the possible 
paths into a binary 
string.

Eliminate all possible 
string patterns that 
close upon themselves.

Calculate all possible 
paths for a single angle 
and N steps.

Calculate the average 
end-to-end distance 
and radius of gyration.

APPLICATIONS

For square lattice we have
calculated SARWs up to 
N = 32 (5 days of wa-
ll-clock time).
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For the triangular lattice there is no need for
enumeration of SARWs because:

• 120°: The result is the one of HON by multiplying with the ratio 
of the coordination numbers of the crystals (ncoord(TRI) / 
ncoord(HON) = 6 / 3 = 2)

• 60°: The number of paths remains constant and equal to 12 for 
all N

We have developed an algorithm (written in Python and Fortran) to tackle the SARW 
enumeration problem whose computational difficulty increases exponentially with the 
number of steps.

Results can be directly compared against the ones obtained for fully flexible polymers 
(corresponding to conventional self-avoiding random walks).

The freely-rotating chain on the honeycomb crystal has more SARWs than the one on 
the square lattice even if the coordination number of the latter is higher than the 
former.

The SARW methodology is currently generalized to tackle crystals in three dimen-
sions.

CONCLUSIONS

HONEYCOMB

Introduction of the concept of "Self-Avoi-
ding Rotating Walks" (SARWs) to map 
isolated polymer chains of specific ben-
ding stiffness.

Calculate the number of possible polymer 
configurations,     , compatible to a reference 
crystal and thus the configurational entropy 
since:                        .

Compare the results with the ones of 
crystals made of freely-jointed chains
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For honeycomb lattice we 
have calculated SARWs up 
to N = 24 (30 minutes of wa-
ll-clock time).
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The model is developed using three methods:
Fortran,  Pythonand analytic calculations (for small N).
Results from each approach are analyzed to assess 
consistency.

      A  
SQU  1.033  1.548  1.658
HON  0.920  1.469  1.469

µ γ 

     D      v
SQU  0.704  0.747
HON  1.107  0.724

Parameters fitting and 
calculation tables:

The 4th International Online 
Conference on Crystals
18-20 September 2024 | Online

ACKNOWLEDGEMENTS
Financial Support through: 
 Project “PID2021-127533NB-I00”  
 of MICIU/DEFER (Spain)

Computational Support through: 
 CeSViMa (UPM, Spain)


