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Tight-binding model

a,, @, — BEKTOPU KOMIpPKH
K, K" —Touku [ipaka

Y

]

a3, = %(3,\/@
a, = 3(3,—\/5)
8 = 5(1,V3)
- g(l,—\@)
03 = —a(l,())
o1
N 3v/3a <\/§’ 1)

, 2w B

== 3\/§0L(\/§7 1)



Tight-binding model
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Tight-binding model
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Tight-binding model
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Tight-binding model
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Tight-binding model
Ak — Z eik"s
0

Ak — eik-51 4 e’ik-52 14 eik-53

eik.53 [1 _|_€ik-(61—53) _|_eik-(52—53)]

a
a; = —(
_ e—thea [ 4 oi3kea/2,iv3kya/2 | oiBkea/2 6—2\/§k’ya/2:| 2z = (3, —v3)
; 2
_ e_ikﬂ”a i 6i3k1a/2(ei\/§kya/2 i e—i\/ﬁkya/z)] &, = %(1,\@)
= a
| | - & = —(1,—V3)
_ —ikga 13kza/2 £ 4
— e 1+ 2e COS( 5 kyCL)] ? 03 = —a(l,O)
i 2
_ 3,1
3v/3a (\/_ )
21

~—~
&
I
—_
~—

Ei(k) = it\/l + 4 cos (gkwa) COS (?k@&) + 4 cos? (?kya) = 3v/3a



Tight-binding model
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Tight-binding model
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AJITOPUTM PO3PAXYHKY

1. Penakcauis
pw.x < graphene.vcrelax.in > graphene.vcrelax.out

2. Camoy3roaKeHuin po3paxyHoK
pw.x < graphene.scf.in > graphene.scf.out

3. Po03paxyHOK 30H B340BX BUCOKOCUMETPUYHMX TOYOK 30HU bpinntoeHa
pw.x < graphene.band.in > graphene.band.out

4. TMocTnpougecciHr — BUAineHHA eHeprin i3 graphene.band.out B okpemi pannm
bands.x < graphene.band2.in > graphene.band2.out

5. MNMoctnpouecciHr — nobyaosa rpadikis (onuioHanbHO)
plotband.x < graphene.band3.in > graphene.band3.out



1. Penakcauin

&control (rpadeH)
calculation = 'vc-relax'
prefix='graphene’,
pseudo_dir="./",
tprnfor= .true.,
tstress= .true.,
etot_conv_thr = 1.0d-6
forc_conv_thr = 1.0d-6

&control (rpadiT)

calculation = 'vc-relax'
prefix="'graphite’,
pseudo_dir="./",
tprnfor= .true.,
tstress= .true.,
etot_conv_thr = 1.0d-6
forc_conv_thr =1.0d-6

/ /

&system &system

ibrav= 4,

celldm(1) = 4.650
celldm(3) = 10,

nat= 2,

ntyp=1,

ecutwfc =50.0,
occupations = 'smearing
smearing = 'gaussian’
degauss = 0.02

&electrons
mixing_mode = 'plain’
mixing_beta = 0.7
conv_thr = 1.0d-8

ibrav= 4,

celldm(1) = 4.650
celldm(3) = 3.51,

nat= 4,

ntyp=1,

ecutwfc =50.0,
occupations = 'smearing
smearing = 'gaussian’
degauss = 0.02

&electrons

mixing_mode = 'plain’
mixing_beta = 0.7
conv_thr = 1.0d-8



1. Penakcauin

&ions (rpadeH)
ion_dynamics = 'bfgs'
/
&cell
cell_dynamics = 'bfgs',
cell_dofree = ‘2Dxy',
press = 0.0
press_conv_thr=0.0
/
ATOMIC_SPECIES
C 12.011 C.pz-n-kjpaw_psl.0.1.UPF
ATOMIC_POSITIONS crystal
C0.000.00 0.5
C 0.333333 0.666667 0.5
K_POINTS {automatic}
881000

&ions (rpadir)
ion_dynamics = 'bfgs'
/
&cell
cell_dynamics = 'bfgs',
cell_dofree ='ibrav',
press = 0.0
press_conv_thr=0.0
/
ATOMIC_SPECIES
C 12.011 C.pz-n-kjpaw_psl.0.1.UPF
ATOMIC_POSITIONS crystal
C 0.00 0.00 0.25
C 0.000.000.75
€ 0.333333 0.666667 0.25
C 0.666667 0.333333 0.75
K_POINTS {automatic}
884000



2. Camoy3roaxeHumn po3paxyHoOK

&control &control
calculation = 'scf' calculation = "scf'
prefix="'graphene’, prefix="'graphite’,
pseudo_dir="./" pseudo_dir="./"
/ /
&system &system
ibrav= 4, ibrav= 4,
celldm(1) = 4.62164, celldm(1) = 4.62246457,
celldm(3) = 10, celldm(3) = 2.69136729,
nat= 2, nat= 4,
ntyp=1, ntyp=1,
ecutwfc =50.0, ecutwfc =50.0,
occupations = 'smearing' occupations = 'smearing’
smearing = 'gaussian’ smearing = 'gaussian’
degauss = 0.02, degauss = 0.02,
nbnd =8 nbnd = 16
/ /
&electrons &electrons
mixing_mode = 'plain’ mixing_mode = 'plain’
mixing_beta =0.7 mixing_beta =0.7
conv_thr = 1.0d-8 conv_thr = 1.0d-8
/ /
ATOMIC_SPECIES ATOMIC_SPECIES
C 12.011 C.pz-n-kjpaw_psl.0.1.UPF C 12.011 C.pz-n-kjpaw_psl.0.1.UPF
ATOMIC_POSITIONS crystal ATOMIC_POSITIONS crystal
€ 0.000.00 0.5 € 0.000.00 0.25
€ 0.333333 0.666667 0.5 € 0.000.00 0.75
K_POINTS {automatic} € 0.333333 0.666667 0.25
16161000 € 0.666667 0.333333 0.75

K_POINTS {automatic}
9903000



3.Po3paxyHOK B340BXX BUCOKOCUMETPUUYHOIO LWNAXY

&control
calculation = 'bands'
prefix="'graphene’,
pseudo_dir="./"

/

&system
ibrav= 4,
celldm(1) = 4.62164,
celldm(3) = 10,
nat= 2,
ntyp=1,
ecutwfc =50.0,
occupations = 'smearing
smearing = 'gaussian’
degauss = 0.02,
nbnd =8

/

&electrons
mixing_mode = 'plain’
mixing_beta =0.7
conv_thr = 1.0d-8

/

ATOMIC_SPECIES

C 12.011 C.pz-n-kjpaw_psl.0.1.UPF
ATOMIC_POSITIONS crystal

€ 0.000.000.5

€ 0.333333 0.666667 0.5

K_POINTS {crystal_b}

4

0.000.000.0020!G
0.000.500.0020 IM
0.333333 0.3333330.00 20 K
0.000.000.0020 G

&control
calculation = 'bands'
prefix="'graphite’,
pseudo_dir="./"

/

&system
ibrav= 4,
celldm(1) = 4.62246457,
celldm(3) = 2.69136729,
nat= 4,
ntyp=1,
ecutwfc =50.0,
occupations = 'smearing’
smearing = 'gaussian’
degauss = 0.02,
nbnd =16

/

&electrons
mixing_mode = 'plain’
mixing_beta =0.7
conv_thr = 1.0d-8

/

ATOMIC_SPECIES

C 12.011 C.pz-n-kjpaw_psl.0.1.UPF
ATOMIC_POSITIONS crystal

C€0.000.000.25
C€0.000.000.75

C0.333333 0.666667 0.25
€ 0.666667 0.333333 0.75

K_POINTS {crystal_b}

8

0.000.000.0020!'G
0.000.500.0020 'M
0.3333330.3333330.00 20 'K
0.000.000.0020 !G
0.000.000.5020 'A
0.000.500.50 20 IL
0.3333330.3333330.5020 'H
0.000.000.5020 'A



