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Gy, tr,1a,t9) = =i N, O|T[0(rr, )¢ (r2, )] N, 0) (1)

—i(N, 0|1/A)(r1,751)1w(1”2, t2)|N,0)0(t1 — t2) + i(N, 0|¢T(r2,t2)¢;(1‘1, t1)|N,0)0(tz — t1)
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[Zait — Hy(r1)]G(1,2) +i/d3 v(17,3)G(1,3;2,37) = 6(1,2) (2)

Hrp I:I()(I'1> = —%V% + Vear(r1),v(1,2) = Wé( 1 — ta), 1M Go #% F2E X

Ga(1,2;3,4) = (1)2(N, 0| T[(r1, t1)db(ra, t2)8  (v3, £3) 01 (ra, £4)]| N, 0) (3)
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i — Holr)]Go(1.2) = 6(1.2 (4)

W Go # v(1,2) 327nH Go BN B Y TR
Firif Hartree-Fock Jfbl, 48 Go B VEMA PRI SRS AR R £ 1 Tt

Ga(1,3;2,30)6(tF — t3) = [G(L,2)G(1,37) + G(1,39)G3,2)16( —t3)  (5)
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[iait — Ho(ry) — V(1)]G(1,2) +z/d3 v(1%,3)G(1,3M)G(3,2) = 6(1,2)  (6)

ot V(1) = 6(1) + Va(1). o(1) RANMEGES. Var(1) = [ S0 dr, . \SKOTTEAE
BEASE] F RERIRA TR, AR IR T

K7 Hartree-Fock UTfLALASN, I8 BN SHEEER) 52, Bl Hedin 52, 7
SEE A ERBUEIE ety BRBZEICHS WL ARALERE P AT T anr:

SV (1)

e 1(1,2) = 5@ (7)
P(1,2) = gzg; (8)
W(1,2) 2/6_1(1,3)U(3,2)d3 (9)
I'(1,2,3) = —%&’)2) (10)

FEHAHEL A MBS, 152 Hedin J7FE4]:

G(1,2) :GO(1,2)+/G0(1,3)Z(3,4)G(4, 2)d(3,4)  (11)

I'(1,2,3) :5(1,2)5(1,3)+/§2<(i:§;G(4,6)G(7, 5)I(6,7,3)d(4,5,6,7)  (12)

P(1,2) = —@'/G(?,S)F(3,4,1)G(4, 21)d(3,4)  (13)
W(L,2) :v(1,2)+/v(1,3)P(3,4)W(4, 2)d(3,4)  (14)

£(1,2) = z‘/G(1,4)W(1+,3)r(4,2,3)d(3,4) (15)
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FiriE GW Il 28 v E Hedlin 572 EAGITEL, HEEEES O =0, i%H
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w4 20 =0, w1 GO = Gy, fkikA I'9(1,2,3) = §(1,2)6(1,3) il

YW (1,2) = £W(1,2) = iG(1,2)W(1,2%) (16)

©SE Bl S A B IERY 25 R . BN L~ 15357

G(1,2) = Go(1,2) + Go(1,3)2"(3,4)G (4, 2) (17)
PYY(1,2) = —iG(2,3)G(4,2") (18)
WEY(1,2) = v(1,2) +v(1,3) PV (3, 4) WV (4, 2) (19)
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W2 BIAYEISHES:, IRA S AT 4 A HuRESEmE, HHAEa%H
1 KS RS 2P R AL, PP R BT B NGRS, AR B IE.

# Calculation of the GW corrections

# Dataset 1: ground state calculation to get the density

# Dataset 2: NSCF run to produce the WFK file for 10 k-points
in IBZ

# Dataset 3: calculation of the screening

# Dataset 4: calculation of the Self-Energy matrix elements (GW

corrections)
ndtset 4

# Dataset 1

# SCF-GS run

nbandl 6

tolvrsl 1.0e-10

# Dataset 2



# Definition of parameters for the calculation of the WFK file
nband2 40 # Number of (occ and empty) bands to be computed
nbdbuf2 5

iscf2 -2

getden2 -1

tolwfr2 1.0d-18 # Will stop when this tolerance is achieved

# Dataset 3

# Calculation of the screening

optdriver3 3 # Screening calculation

getwfk3 -1 # Obtain WFK file from previous dataset

nband3 17 # Bands to be used in the screening calculation
ecuteps3 3.6 # Cut-off energy of the planewave set to represent
the dielectric matrix.

# It is important to adjust this parameter.

ppmfrq3 16.7 eV # Imaginary frequency where to calculate the screening

# Dataset 4

# Calculation of the Self-Energy matrix elements (GW corrections)
optdriver4 4 # Self-Energy calculation

getwfk4 -2 # Obtain WFK file from dataset 1

getscrd -1 # Obtain SCR file from previous dataset

nband4 30 # Bands to be used in the Self-Energy calculation
ecutsigx4 8.0 # Dimension of the G sum in Sigma_x.

# (the dimension in Sigma _c is controlled by ecuteps)

nkptgw4 1 # number of k-point where to calculate the GW correction



kptgwé4 # k-points in reduced coordinates 0.000 0.000 0.000
bdgw4d 4 5 # calculate GW corrections for bands from 4 to 5

#...

PHE B SCHRFTR T

optdriver: HAHHRIERE GW JEIRNIEER. B 3 A UAEFER IR, HL 4
I BRI AR HEEE KS B RE 2 )5, f#H optdriver 3 e, fiH
optdriver 4 HHAE X, HIUT NEESIE .

ppmirq: 7Rk plasmon-pole [fiidE—BHGEUER I T AR TR BRI 1S B o
XA TR E ] EACR IR 73, FrEh ppmfrq JRERRY w FORPUCRATAERE RS, AL
PSR AR A 16.7eV .
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FEFRCT TR, B5E538) 7 28 Drude BT Whlasma 5555
I AL

Number of electrons calculated from density = 7.9999; Expected
= 8.0000

average of density, n = 0.030004 r_s = 1.9964

omega_plasma = 16.7087 [eV]

dielectric constant = 24.4980

dielectric constant without local fields = 27.1361

BJE, EEEK (HAR) RSz, WS M EWN: dataset 1 H{fi
dxdxd FCC 45T (FH3)); dataset 2 {1 4xdxd FCC #T (JeRzh) 19 19 4 k 45
dataset 3 FUHHH 7 HT 25 M KEDFN S-S0, IXFECTERA 0.2¢V (A THEE
RAAFE] T T RUEHIRERME RN -



k = 0.000 0.000 0.000
Band EO <VxcLDA> SigX SigC(EO0) Z dSigC/dE Sig(E) E-EO E
4 5.915 -11.254 -12.748 0.958 0.765 -0.307 -11.664 -0.410 5.505

5 8.445 -10.065 -5.869 -3.877 0.766 -0.306 -9.820 0.245 8.690

EO_gap 2.530
EGW_gap 3.185

DeltaEGW_gap 0.655

H R SERAT R A BUE 346V, fE Eaw = 3.2+ 028V Z .
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