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Hexagonal /square stacked lattices: example of
serial code

For the sake of readability and simplicity, we report the simplest serial Python
version of the code, specifically written for the case study of hexagonal /square
stacked lattices.



The code can be easily parallelized on the (i, j, k,l,m,n,q,r) indexes. This
operation will help the user in speeding up the code considerably. To do that,
we suggest to translate the code in C++ or Fortran90 and use the OpenMP
library.

README

# Three values from command line

# 1st --> misorientation angle between overlayer and
substrate Bravais lattices (degree)

# 2nd --> R: semi-amplitude of the range of variation for (i,
j,k,l1,m,n,q,r)

# 3rd --> t: tolerance

# HOW TO RUN THE CODE IN SERIAL
python MoireEq_serial.py 48 4 0.04

Functions

from math import tan, sqrt, cos, sin
import csv
import numpy as np

# Check if the area of the supercell is larger then the areas
of the

# primitive cells of the stacked Bravais lattices - this
excludes zero area case

# check if a,b,c,d computed through the integer values (i,j,k
,1,m,n,q,r) are close

# to the exact values within the tolerance

def validity_check(t,As,Ao,a,b,c,d,M):
am=[a-t,a+t]
bm=[b-t,b+t]
cm=[c-t,c+t]
dm=[d-t,d+t]
if ((M[4] > As) and (M[4] >= Aoxabs(M[5]1*M[8]-M[6]1*M[7]1)))

if (am[0] < M[O] < am[1] and bm[0] < M[1] < bm[1] and
cm[0] < M[2] < cm[1] and dm[0] < M[3] < dm[1]):
return ’True’
else:
return ’False’



20 # compute the parameters a,b,c,d and the cell area given a
set of (i,j,k,l,m,n,q,r)
21 def area_cell(As,i,j,k,l,m,n,q,r):

2 dd = (i*1-j*k)

23 if dd!=0:

24 a = float (l*m-j*q)/float (dd)

25 b = float(l*n-j*r)/float (dd)

26 ¢ = float(-k*xm+i*q)/float (dd)

27 d = float(-k*n+i*r)/float(dd)

28 Acell = abs(m*r-nxq)*As

29 matr = [a,b,c,d,Acell,i,j,k,l,m,n,q,r]
30 else:

31 matr=[0.0]*13

32 return matr

34 # write a list on a .csv file
35 def writers_csv(filename,list):

36 with open(filename, ’a’, newline=’’) as file:
37 writer = csv.writer (file)
38 writer.writerows (list)

Main program

1 import itertools

2 import numpy as np

3 from math import tan, sqrt, cos, sin
4 import sys

5 import csv

6 import MoireEq_functions

g ============= SETTING THE BRAVAIS LATTICES ================

10 # angle: input in deg, conversion in rad
11 phi = float(sys.argv[1])*0.0174533

12 # range indexes: semi-amplitude

13 mm = int(sys.argv[2])

14 # tolerance

5t = float(sys.argv[3])

17 # 1st primitive vector of the substrate square Bravais
lattice: Angstrom

1k asl = 2.49

19 # 2nd primitive vector of the substrate square Bravais
lattice: Angstrom

20 as2 = 2.49

21 # 1st primitive vector of the overlayer Hexagonal Bravais



lattice: Angstrom

aol = 2.46

# 2nd primitive vector of the overlayer Hexagonal Bravais
lattice: Angstrom

ao2 = 2.46

# rescaling parameter between the 1st bases vectors

; pl=aol/asl

# rescaling parameter between the 2nd bases vectors
p2=ao2/as?2

# area of the primitive cell of the square Bravais lattice

As = asl*as2

# area of the primitive cell of the hexagonal Bravais lattice
Ao = sqrt(3.0)/2.0xaol*ao2

# initialization for the solutions array

M = []

# calculation of the exact a,b,c,d
a=pl*cos (phi)

b=pl#*sin (phi)
c=-sqrt(3.0)/2.0*b-1/2.0%*a

d=sqrt (3.0)/2.0*xa-1/2.0%b

# setting the range for (i,j,k,l,m,n,q,r)
ranges = [np.arange(-mm,mm+1,1)]%*8

for i,j,k,l,m,n,q,r in itertools.product (*ranges):

# compute the parameters a,b,c,d and the cell area given
a set of (i,j,k,l1,m,n,q,r)
matr = MoireEq_functions.area_cell(As,i,j,k,l,m,n,q,r)

# check if the volume of the supercell is larger then the
volumes of the
# primitive cells of the stacked Bravais lattices
check = MoireEq_functions.validity_check(t,As,Ao,a,b,c,d,
matr)
if (check==’True’):
M.append (matr)

#ordering the solutions according to the area
M.sort (key=lambda row: row[4])

# save the found solutions in a .csv file



62 # format [a,b,c,d,Acell,i,k,j,l,m,n,q,r]

63 if (len(M) !'=0) :

64 MoireEq_functions.writers_csv(’solutions_’+str(mm)+’_’+
str(t)+’_serial.csv’,M)



