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Z#5y, FETAERmismatch, SKREERE:

EB=ERY, FETAKAImismatch, SHRBELK:
EIUERY, MERRE:

NEMERSZE

fIZAZFR: heterol.py
SH
EHERRENAIFAEE (mismatchA) FHKE (mismatchl) AmismatchEE,

file1#0file2R9RTR, (ERNRESEZE 18y, MRERfle2RIRBSEE R ile170file 2/ NI 4ED
ﬂ-l

EAEEEZTERIAN: 15 Angstrom,
JEEEZIE)EE: 3 Angstrom,

mismatchA = 0.001

mismatchL = 0.05

filel = "03_black_P_POSCAR_new"
file2 = "03_Graphene_POSCAR"
vacuum = 15 # Angstrom
distance = 3 # Angstrom

FA(EA :
ETFpython3, JEMApymatgenfE, EEFIHAILPOSCARI {4,

import pymatgen

HEPYython3E pymatgenfE,
BHEET:

python heterol.py

BHESIT:
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First released time: 2019/07/23
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version: v0.01

Functions:

Do Heterostructures Junction build from Two POSCAR.
Usage:

Set the mismatch Angel, mismatch Length at first Tines of scripts
Input the file name filel and file2

Set the vacuum and distance at first lines of scripts.
H#HHBRRHAHHHRRRHAA AR AR A

read structure 1
read structure 2

HHHHHH AR AR AR AR AR AR AR A AR A

Do angle check

mismatch angle3: 0.3333333333333333
HHHHHHHB AR HRH R AR AR AR AR A AR A

oh! mismatch_angle NOT statisfied. Finding Supercell. Please wait a few second
mismatch = 0.0

Find a new supercellgroup: [[-2, O, 0], [0, 1, O], [0, O, 1]1] [[-2, -1, O], [O,
1, o], [0, O, 1]]

abc : 8.760000 3.310000 17.068001 angles: 90.000000 90.000000
90.000000
abc : 4.274223  2.467724 15.000000 angles: 90.000000 90.000000
90.000000

mismatch = 0.0
Find a new supercellgroup: [[-1, O, O], [0, 1, O], [0, O, 1]1] [[-2, -1, O], [O,
1, 0ol, [0, 0, 11]

abc 3 4.380000 3.310000 17.068001 angles: 90.000000 90.000000
90.000000
abc : 4.274223  2.467724 15.000000 angles: 90.000000 90.000000
90.000000

HHHHHH AR AR AR R AR AR AR AR A AR A

Angle match use [[-1, O, O], [0, 1, O], [0, O, 117 [[-2, -1, O], [0, 1, O], [O,
0, 111

HHRHHHRAHRAH AR A

H###RRRAAAH R RRAA A A H AR A

Do Length check

mismatch abcl: 0.0247476558897371
mismatch abc2: 0.3413169381989234
####BRRAAHH R R R HRRRRA A A

oh! mismatch_Length NOT statisfied. Finding Supercell. Please wait a few second
Find a supercellgroup:

mismatch abcl: 0.0247476558897371

mismatch abc2: 0.007983604865589994

HHRHHHRHHHRAH A RRAA R
Angel and Length match use [[-1, O, O], [0, 3, O], [0, O, 1]] [[-2, -1, O], [O,
4, 0], [0, 0, 11]



HARBHHFHHHRRHHHHRRRHH AR RS HAHHAH

read new structure 1

abc : 4.380000 9.930000 17.068001

angles: 90.000000 90.000000 90.000000
read new structure 2

abc : 4.274223  9.870894 15.000000

angles: 90.000000 90.000000 90.000000

HHHBHBRHRBHHRRBRRRH BB RHHHBH A
output POSCARO03_black_P_POSCAR_new03_Graphene_POSCAR
BHHRHBHHBHRHHBHRHH B AR RH RS RHRH

HAHBBRHHHH#H#HRE SUMMAry #A##EEEHHH Y
The final supercell for 03_black_P_POSCAR_new
[-1, 0, 0]

[0, 3, 0]

[0, 0, 1]
The final supercell for 03_Graphene_POSCAR
[-2, -1, 0]

[0, 4, 0]

[0, 0, 1]
Final mismatch of Angel: 0.0
Final mismatch of Length a and b: 0.0247476558897371 0.005987907478289188
Use 03_black_P_POSCAR_new as substrate
Distance between two slab is 3 Angstrom
Vacuum between two slab is 15 Angstrom
HAH#HBRHHAA#H#HRE SUMmMAry #E##SHERERHH SRR

Wi

1. POSCARO1_M0S2_POSCARO1_WwSe2_POSCARwithvaccume

o .

2. POSCAR02_Graphene_POSCAR02_MoS2_POSCARwi thvaccume
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3. POSCARO3_black_P_POSCAR_new03_Graphene_POSCARwithvaccume

XANUHANRABRUARIPOSCARENFE —FMFRES, FRSILLAIM M, bAYHHEIEF R
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4. POSCAR04_M0S2_POSCAR04_Ni111_POSCARwithvaccume



5. POSCARO5_GaN001_POSCARO5_Hf02001_POSCARwi thvaccume
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def readstruct(file,supercell=[1,1,1]):

poscarl = Poscar.from_file(file) # i HpymatgenizHlPOSCAR

structure = poscarl.structure # P
pymatgen.core.structurelf4E

structure.make_supercell(supercell)

#print("output Tattice parameters:')

AR P O AT et b
AN R RN
) 070 Tn" 81600 0 0 0 R R 6 0
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R e e 3t

#print(structure.lattice) # FTENTatticez%(3%3

matrix)
strucPara = str(structure.get_sorted_structure()).split('\n")
RIS

#print(file, "\t parameters:'")
#print(strucpParal[2])
#print(strucParal3])

return strucParal[2], strucParal[3]

# PR AR
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supercelll [[1, 0, O],
supercell2 = [[1, 0, 0],
print("\nread structure

[O’ 1’ 0]’
[0, 1, oI,
1)

[0, 0, 1]] # initial supercelll
[0, 0, 1]] # initial supercell2

abcl, anglel = readstruct(filel,supercelll)

print("\nread structure

2")

abc2, angle2 = readstruct(file2,supercell2)

FTEl, FEAERMmismatch, SERERAE:

print("Do angle check")

mismatch_angle3 = abs(anglel_clean[2]-
angle2_clean[2])/min((anglel_clean[2],angle2_clean[2]))
print("mismatch angle3:", mismatch_angle3)

if mismatch_angle3 < mismatchA:
print('Good! mismatch_angle statisfied.')

else:

print('oh! mismatch_angle NOT statisfied. Finding Supercell. Please wait a

few second')
judgesSmallest =
for a in range(-2, 3
for b in range(-

100
DE
2o B)E

for i in range(-2, 3):

for j in range(-2,
ifa==0ori
continue

abcl, anglel

== 0:

readstruct(filel, [[a, b, O],[O0, 1, O0],[O, O,

readstruct(file2, [[i, j, O],[0, 1, O],[O, O,

make_clean(abcl)

make_cTlean(anglel)

make_clean(abc?2)

make_clean(angle2)

mismatch_angle3 = abs(anglel_clean[2] - angle2_clean[2]) /

11D
abc2, angle2 =
11D
abcl_clean =
anglel_clean =
abc2_clean =
angle2_clean =
min(

supercell12)

(anglel_clean[2], angle2_clean[2]))

if mismatch_angle3 < mismatchA:

if abs(a)+abs(b)+abs(i)+abs(j) >= judgeSmallest:
continue

judgeSmallest
supercelll

supercell2
print("\nmismatch =", mismatch_angle3)
print("Find a new supercellgroup:", supercelll,

= abs(a)+abs(b)+abs(i)+abs(j)
([a, b, 01,[0, 1, 01,[0, O, 1]1]
(i, j, od1,ro, 1, 01,[0, 0, 111

print(abcl, anglel)
print(abc2, angle2)

break

else:

continue

FE=RE, HENBIKAImismatch, SHREDK:

print("Do Length check")
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print("mismatch abcl:", mismatch_abcl)
print("mismatch abc2:", mismatch_abc2)

if mismatch_abcl < mismatchL and mismatch_abc2 < mismatchL:
print('Good! mismatch_Length statisfied.')
else:
print('oh! mismatch_Length NOT statisfied. Finding Supercell. Please wait a
few second')
judgeSmallest = 100
for a in range(1, 9):
for b in range(1, 9):
for i in range(1, 9):
for j in range(1, 9):
mismatch_abcl = abs(abcl_clean[0]*a-
abc2_clean[0]*i)/min(abs(abc2_clean[0])*a,abs(abc2_clean[0]*1))
mismatch_abc2 = abs(abcl_clean[1]*b-
abc2_clean[1]*j)/min(abs(abc2_clean[1])*b,abs(abc2_clean[1]*j))
if mismatch_abcl < mismatchL and mismatch_abc2 < mismatchL:
if abs(a) + abs(b) + abs(i) + abs(j) >= judgeSmallest:
continue
judgesmallest = abs(a) + abs(b) + abs(i) + abs(j)
print("\nFind a supercellgroup:")
print("mismatch abcl:", mismatch_abcl)
print("mismatch abc2:", mismatch_abc2)
Lengthsuperlist = [a,b,1,]]

BMUERSY, HHERRES:

def makeJunction(filel, file2, supercelll, supercell2, vacuum=15, distance=2):

poscarl = Poscar.from_file(filel) # i fipymatgeniH{POSCAR

structurel = poscarl.structure # B R
pymatgen.core.structurekfasiE

structurel.make_supercell(supercelll)

poscar2 = Poscar.from_file(file2) # i fpymatgenizHXPOSCAR

structure2 = poscar2.structure # BEHRR
pymatgen.core.structuref4s &

structure2.make_supercell(supercell2)

# find the biggest z, find the smallest z

zlistl = []

for i in range(len(structurel.species)):
zlistl.append(float(structurel.frac_coords[i][-1]))

zmaxl,zminl = max(zlistl), min(zlistl)

thickl = zmax1l-zminl

zlist2 [1]

for i in range(len(structure2.species)):
zlist2.append(float(structure2.frac_coords[i][-1]))

zmax2,zmin2 = max(zlist2), min(zlist2)

thick2 = zmax2 - zmin2

abcl, anglel = readstruct(filel, supercelll)
abcl_clean = make_clean(abcl)

thicktot = (thickl + thick2)*float(abcl_clean[-1]) + distance + vacuum

for i in range(len(structure2.species)):
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newcoordlist = []
#print(structure2.frac_coords[i])

newcoordlist.append(structure2.frac_coords[i][0])
newcoordlist.append(structure2.frac_coords[i][1])
newcoordlist.append(structure2.frac_coords[i][-1] + zmaxl - zmin2 +
distance/float(abcl_clean[-1]))
#print(structure2.frac_coords[i],newcoordlist)
structurel.append(species=structure2.species[i], coords=newcoordlist,
coords_are_cartesian=False)
print ("\n##L#S##HHHRHHHHHREHHHARREHHHAH")
print("output " + "POSCAR" + filel + file2)
print (" #####H## SRR AR RERERAAAHRRREAA ")
open("POSCAR" + filel + file2,
"w").write(str(Poscar(structurel).get_string(direct=False)))
# modify z to vacuum thick
f = open("POSCAR" + filel + file2,'r',encoding="'utf-8"')
f_new = open("POSCAR" + filel + file2 + "withvaccume", 'w', encoding="utf-
8")
count = 0
for T1ine in f:
count += 1
if count == 5:
Tline = "0.0 0.0 " + str(thicktot) + "\n"
f_new.write(Tine)
continue
f_new.write(line)
f.close()
f_new.close()

makeJunction(filel, file2, supercelll, supercell2, vacuum, distance)
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