N[ A .
Vasp2mat1TE Wilson loop
Step 1 inf7vaspBIAITE . FEIB/EHICHGCAR

Step 2 #ECHGCAR, &fjvaspIEEIAITE,

BEIE Eka=0, JBkb7T1E (loop 7 ) FEHI B Bk S AYWAVECAR
INCAR:

ISTART = O

ICHARG = 11

LWAVE=.TRUE. ; LCHARG=.FALSE.

KPOINTS:
k—points
30
Line—mode
rec
0.0 0.0 0.0

0.0 1.0 0.0

Step 3

i=fTvasp2mat, IEWAVECAR, 1TE Wannier charge center (WCC) —

#rH EIMAT Berry_K . m3C

Step 4 (OJiE)
Likka, #HITEBEITE ., BT7vasp2mat

INCAR: ISTART=1 ICHARG=0

INCAR.mat :
&vmat para
print_only diagnal = .true.
vmat = 14
vmat name = 'Berry K'
bstart=25, bend=32 #band range



EX_graphene

Calculate the berry phase for a loop around the K point

#commands

[ﬂ MAT Berry E mEd J

$ cp INCAR.scf INCAR
$ cp KPOINTS.scf KPOINTS »

$ vasp_std > vasp.out_scf X
(sbatch sub—vasp.slurm)

$ cp INCAR.nscf INCAR
$ cp KPOINTS.nscf KPOINTS

$ vasp_std > vasp.out_nscf
(sbatch sub—vasp.slurm)

$ cp INCAR.mat2 INCAR
$ vasp2mat > out_vasp2mat
(sbatch sub—vasp.slurm)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

G

ol ol ol® @ P ol® o@

oo e
.

¥ = 0.2%p6le6ll 0.32214380 in b i
El = 1.347183%98 0.77779703 in bohr+-1
B2 = 0.00000000 in bohr~-1
B3 = 0.00000000 in bohr~-1
Number of k-points along the wilson loop: 80
On bands : 1 2 3 !

Berry's phase in 2pi

Berry ‘K( 1: 4., 1:2)=[
{ =0.00015 |+0.999841)
K +0. + 4i)
i +0. + 151)
 +0. + 351)
trace ( +0.50000 +0.000001)
—WCC

berry phase = pi

Energy |eV]




EX_BiH—wcc

considering spin—orbit coupling(SOC),
loop along kb direction to get Wannier charge center (WCC), WCC evolves along the ka direction.

H 100p run [7]. shm\ Wannier Charge Centers (WCC)
#!/bin/bash

for ((i=0;i<=10;i+=1)) Sag g !
Bdo e
k1=$ (printf "%.10£f" $ (echo "scale=10; (0.0+0.5%1/10%$i) /1" |bc))

B
[

Sy SO
la
-

o

FeN
T
o

#commands 5
$ Ccp INCAR .scf INCAR E Bif [ ! -d "ka$i" ]; then

echo ka$

$ cp KPOINTS.scf KPOINTS o mkair kas ol -

cp INCAR.nscf INCAR.mat INCAR.mat2 POSCAR POTCAR CHGCAR ka$i/ .

$ vasp_ncl > vasp.out_scf I cd ka h
(sbatch sub—vasp.slurm) 4 tcat > kpornTs RRARRE

k-points along high symmetry lines
25
Line-mode
rec
Silels  DU00 100
Skl 120 050 02k = |

teof o
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Wannier center
o
!
|

=
]

$ ./loop_run.sh

gsub ../loop vasp.pbs >jobid
ed; «uf ¥ ox ¥ X X ¥

+Ei
“done 04 -

$ gnuplot wcec_plot. gnuplot | LN

$ python get_wcc.py
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