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1 固体物理の基礎 
 

 

 

1.1 原子単位系 

 

Hartree   =me = e
2 =1  

Rydberg  

 

  1 ( bohr ) = 0.5291772083 ( Å ) 

 1 ( hartree ) = 27.21138344 ( eV ) 

  1 ( Ry ) = 0.5 ( hartree ) = 13.60569172 ( eV ) 

  1 ( a.u. ) = 0.0241888433 ( fs ) 

 

 

 

 0.08617342 ( meV/K ) 

 1 ( kcal/mol ) = 0.04337 ( eV ) 

 

 

1.2 単位胞 

 

1.2.1 実格子ベクトル 
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 ( 1.1 ) 

  
 m1,m2,m3   
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 R =m1a1 +m2a2 +m3a3  ( 1.2 ) 

 

 

1.2.2 逆格子ベクトルと Brillouinゾーン 
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 ( )321
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( 1.5 ) 

 

Brillouin BZ  

 

 
ΩBZ = b1 ⋅ b2 ×b3( ) = (2π )3

a1 ⋅ a2 ×a3( )
=
(2π )3

Ωcell

 ( 1.6 ) 

 

BZ k  

 

 
Δk = ΩBZ

Ncell

=
(2π )3

NcellΩcell

=
(2π )3

Ωcrystal

 ( 1.7 ) 

 

 n1,n2,n3   

 

 G = n1b1 + n2b2 + n3b3  ( 1.8 ) 

 

BZ  k1,k2,k3   

 

 k = k1b1 + k2b2 + k3b3  ( 1.9 ) 

 

 k   
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 φnk (r) = unk (r)e
ik⋅r  ( 1.10 ) 

 

 G   

 

 unk (r) = cnk (G)
G
∑ eiG⋅r  ( 1.11 ) 

 

 G  

2  

 

 G ≤Gcut  

G 2
≤ Ecut  (Ry) 

( 1.12 ) 

 

 

 

 

1.2.3 実空間グリッド 

 

Δ   

 

 
Gcut ≈

π
Δ

 ( 1.13 ) 

 

Nyquist RSDFT
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1.2.4 原子座標 

x,y,z xyz-

a-  

 

 Rion = Xionex +Yioney + Zionez
=αion

1 a1 +αion
2 a2 +αion

3 a3
 ( 1.14 ) 
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 ( 1.15 ) 

 

 

 

 

1.3 Brillouinゾーン積分（ k点サンプリング ） 

 

 

 

 
I = f (k)dk

ΩBZ
∫  ( 1.16 ) 

 

BZ k  
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I ≈ w(k) f (k)

k

BZ

∑ Δk  ( 1.17 ) 

 

k k

special points method  

 f (k)   

 

 f (k+G) = f (k)  ( 1.18 ) 

 

 

 

 f (k) = f (R)
R
∑ eik⋅R  ( 1.19 ) 

 

BZ ( 1.16 )  

 

 I = f (R)
R
∑ eik⋅R dk

ΩBZ
∫ =ΩBZ f (R = 0)  ( 1.20 ) 

 

( 1.17 ) R ≠ 0  

 

 
w(k)eik⋅R

k

BZ

∑ = 0  ( 1.21 ) 

 

k ( 1.17 )

k

( 1.21 ) k

( 1.19 ) ( 1.21 )

 

( 1.16 ) BZ  

 

 ε(k) = εF  ( 1.22 ) 

 



1.3 Brillouin  k   10 

 

 

 
I = f (k)dk

ε (k)≤εF
∫  ( 1.23 ) 

 

smearing

 

 

 

 

1.4 密度汎関数法 

 

 DFT = Density Functional Theory 

 

 

1.4.1 Kohn-Sham方程式 

 

 

 
−
1
2
∇2 + vloc (r)+ v̂nloc

pp#

$
%

&

'
(φn (r) = εnφn (r)  ( 1.24 ) 

 

 

 

 vloc (r) = vhartree(r)+ vxc (r)+ vloc
pp (r)  ( 1.25 ) 

 

Hartree XC  Hartree

XC Kohn-Sham

 

 

 
v̂nloc
pp φn (r) = d !r∫ vnloc

pp (r, !r )φn ( !r )  ( 1.26 ) 
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v̂nloc
pp φn (r) = calm

m=−l

l

∑
l=0

lmax

∑
a=1

Natom

∑ βalm
pp (r) d #r∫ βalm

pp ( #r )φn ( #r )  ( 1.27 ) 

 

( 1.26 )  

((  11..1100  ))  

 

 
−
1
2
∇2 + vloc (r)+ v̂nloc

pp#

$
%

&

'
(φnk (r) = εnkφnk (r)  ( 1.28 ) 

 

RSDFT  unk   

 

 
−
1
2
∇2 − ik ⋅∇+ k

2

2
+ vloc (r)+ e

−ik⋅rv̂nloc
pp eik⋅r

$

%
&

'

(
)unk (r) = εnkunk (r)  ( 1.29 ) 

 

 

 

 
dr

Ωcell
∫ φnk (r)

2
= dr

Ωcell
∫ unk (r)

2
= unk unk =1  ( 1.30 ) 

 

 

k = 0  (  )

 

 

 

 
n(r) = fnk

nk
∑ φnk (r)

2
= fnk

nk
∑ unk (r)

2  ( 1.31 ) 

 

 fnk  

 

 

 0 ≤ fnk ≤ 2  ( 1.32 ) 
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fnk
nk
∑ = Nelectron  

 

 0 or 2  

 

 fnk = 2θ(εnk −εF )  ( 1.33 ) 

 

 

 

 fnk = 2 f (εnk −εF )  ( 1.34 ) 

 

smearing Fermi-Dirac

 

( 1.24 ) ( 1.28 ) ( 1.25 ), ( 1.31 ) 

 SCF = Self-Consistent Field 

 SCF  

 

1.4.2 全エネルギー 

 

 

 Etotal = T +Eee +Eei +Eii  ( 1.35 ) 

 

Born-Oppenheimer

Ewald  

DFT  

 

 Etotal = Ts +Ehartree +Exc +Eei +Eii  ( 1.36 ) 

 

xc  

 

 Ts = fnk
nk
∑ φnk −

1
2
∇2 φnk  ( 1.37 ) 
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 Ehartree =
1
2

dr
Ωcell
∫ d !r∫ n(r)n( !r )

r− "r
 ( 1.38 ) 

 

 Eei = dr
Ωcell
∫ vloc

pp (r)n(r)+ fnk
nk
∑ φnk v̂nloc

pp φnk  ( 1.39 ) 

 

 Ωcell  

 Ωcell  

 

xc Kohn-Sham LDA GGA

 

( 1.36 )

( 1.28 ) Kohn-Sham  

 

 
vloc (r) =

δEhartree

δn(r)
+
δExc

δn(r)
+
δEei

δn(r)

= d !r∫ n( !r )
r− !r

+
δExc

δn(r)
+ vloc

pp (r)

= vhartree(r)+ vxc (r)+ vloc
pp (r)

 ( 1.40 ) 

 

Kohn-Sham

 

SCF  

vhartree
in + vxc

in   φnk
out  

 nout   

 

 Etotal = fnk
nk
∑ εnk − dr

Ω∫ vhartree
in (r)+ vxc

in (r){ }nout (r)+Ehartree[n
out ]+Exc[n

out ]  ( 1.41 ) 

 

 εnk   
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εnk = φnk

out −
1
2
∇2 + vhartree

in + vxc
in + vloc

pp + v̂nloc
pp φnk

out  ( 1.42 ) 

 

 φnk
out  ( 1.36 )

 εnk  

 

 Harris  

 

 
Etotal

Harris = fnk
nk
∑ εnk −

1
2

dr
Ω∫ vhartree

in (r)nin (r)− dr
Ω∫ vxc

in (r)nin (r)+Exc[n
in ]  ( 1.43 ) 

 

SCF 1

( 1.36 ), ( 1.41 )  ( 1.43 )  

 

 

1.4.3 Hellmann-Feynman力 

Kohn-Sham

SCF

DFT

 

 

 FI = −
∂Etotal

∂R I

 ( 1.44 ) 

 

( 1.36 ) ( 1.37 ) ( 1.40 )

SCF  

 

 
FI = − dr

Ωcell
∫ ∂vloc

pp (r)
∂R I

n(r)− fnk
nk
∑ φnk

∂v̂nloc
pp

∂R I

φnk  ( 1.45 ) 

 

Hellmann-Feynman
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( 1.44 ) I

 

 

 

1.4.4 背景電荷補正 

 

 

 
Eei +Ee−bg = dr

Ωcell
∫ vloc

pp (r)n(r)+ dr
Ωcell
∫ n(r) d $r∫

nbg( $r )
r− $r

 ( 1.46 ) 

 

 

 

 
dr

Ωcell
∫ n(r) d #r∫

nbg( #r )
r− #r

=
NelectronNbg

Ωcell G→0
lim 4π

G2  ( 1.47 ) 

 

 

 

 
Eii +Ei−bg +Ebg−bg =

1
2

dr
Ωcell
∫ d $r∫

nion (r)+ nbg(r){ } nion ( $r )+ nbg( $r ){ }
r− $r

= Eewald

+ dr
Ωcell
∫ d $r∫

nion (r)nbg( $r )
r− $r

+
1
2

dr
Ωcell
∫ d $r∫

nbg(r)nbg( $r )
r− $r

 ( 1.48 ) 

 

 

 

 dr
Ωcell
∫ nion (r) d !r∫

nbg( !r )
r− "r

=
NionNbg

Ωcell G→0
lim 4π

G2  ( 1.49 ) 
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 1
2

dr
Ωcell
∫ d #r∫

nbg(r)nbg( #r )
r− #r

=
1
2
NbgNbg

Ωcell G→0
lim 4π

G2  ( 1.50 ) 

 

Hartree  
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2 実装済み機能一覧 
 

2.1 交換相関汎関数 

l  ( PZ81, PW92 ) 

l  ( PBE96 ) 

l  ( HSE, PBE0, HF ) 

l van der Waals  

 

2.2 スピン 

l  (  ) 

 

2.3 擬ポテンシャル 

l  ( TM, PSV, xTAPP, UPF, YB, GTH, HGH ) 

l  ( PSV  ) 

 

2.4 機能 

l  ( CG  ) 

l Hyper-Plane-Constraint  

l  

l  

l  

 

2.5 境界条件 

l 3  ( RSSOL  ) 

l 0    ( RSMOL  ) 

 

2.6 並列化 

l MPI  , , k ,   

l OpenMP  

l MPI OpenMP  
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2.7 原子座標のフォーマット 

l RSDFT XYZ 3.6  

l xyz  

l cif  

 

2.8 その他 

l exit  EXIT  
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3 コンパイルと実行 
 

3.1 make.inc の編集 

 

 make.inc.org  make.inc  

 

u  

u -cpp  

u  

u BLAS, LAPACK, ScaLAPACK 

u  

 

make.inc 

-cpp  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FC =   

FFLAGS0 =  

LFLAGS0 =  

OMPFLAG = OpenMP  

LAPACK_L = BLAS, LAPACK, ScaLAPACK  

FFTW_L = FFTW  

INCLUDE_DIR =  

CPP_FFLAGS =  
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3.2 入力ファイル 

 

 

 

 

 

 

 

 

 

 

 

 

 

fort.1, fort.970  

 

 

 

 

 

-D_DRSDFT_  

-D_FFTE_ FFTE  

-D_FFTW_ FFTW  

-D_LAPACK_ ScaLAPACK LAPACK  

-D_NO_ERF_  

-D_NO_MPI_INPLACE_ MPI_IN_PLACE  

-D_NO_MPI_COMPLEX16_ MPI_COMPLEX16  

-D_DIV_ALLREDUCE_ MPI_ALLREDUCE  

-D_NO_QPRECISION_  

fort.1    

fort.2   RSMOL  

fort.970  

fort.973 HPC 3N  

fort.980  

 fort.1  

wf.dat1*  

vrho.dat1  

wopt.dat  
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3.3 実行 

fort.1  

 

 

 

 

 

mpirun -np  ./a.out 



3.5 fort.1  24 

 

3.4 出力ファイル 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 wf.dat1 MPI

 

wf.dat1 3

 wf.dat1.00003  

 

 

3.5 パラメータファイル fort.1の形式 

 

 

 

 

 

 

 

 

KEYWORD  value1 value2 ... 

fort.99    

fort.97    

fort.197 CG 1  

wopt.dat  

band_eigv k , ,  

band_dedk  

vrho.dat1*  

wf.dat1*  

bz_info  Brillouin Zone  

eigenvalues Kohn-Sham  
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 " / " Fortran

 " / "  

 

 

3.5.1 パラメータ一覧 

 

XCTYPE  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SYSTYPE /  

 

 

 

 

 

 

(RSMOL) fort.2

RSMOL  3.1   

KEYWORD  value1 value2 / value3 ... 

XCTYPE 'LDAPZ81' 

XCTYPE 'LDAPW92' 

XCTYPE 'GGAPBE96'  or 'PBE' or 'PBE96'  

XCTYPE 'PBEsol' 

XCTYPE 'revPBE' 

XCTYPE 'HSE'  or 'HSE06'  

XCTYPE 'HF' 

XCTYPE 'PBE0' 

XCTYPE 'VDWDF' 

SYSTYPE 0  

SYSTYPE 1 (RSMOL)  
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ISYM  

ISYM=1  

 

 

 

 

 

AX, A1, A2, A3  

2 Si  

 

 

 

 

 

 

NGRID  

(RSMOL)  

 

 

 

 

MD  

(2MD+1)-  

 

 

 

NBAND  

SCF

 

 

ISYM 0 /    

ISYM 1  'symmetry_file'  

AX 10.261   

A1 0.0  0.5  0.5 a1 x,y,z  

A2 0.5  0.0  0.5 a2 x,y,z  

A3 0.5  0.5  0.0 a3 x,y,z  

NGRID 12  12  12 

MD 6 

NBAND 16 
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NSPIN  

 

 

 

 

 

NDSPIN  

≧0.0 NFIXED

SCF

fort.980  

 

 

 

 

NFIXED  

NDSPIN SCF  

 

 

 

NEXTE  

 

 

 

 

NK BZ  

BZ NK3 mmm1 mmm2

 

 

 

 

mmm1 BBZZ  

BZ NK3 mmm1

NSPIN 1  

NSPIN 2  

NDSPIN  1.0 1.0  

NSPIN -1.0 fort.980  

NFIXED  10 SCF 10  

NEXTE  1.0 1 -1  

NK 8 BZ 83 -4 +4  
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 -NK/2  +NK/2  

NK=0 mmm1

mmm2  

 

 

 

mmm2 BBZZ  

BZ NK3 mmm1 mmm2

 

 

 

 

EKBT ssmmeeaarriinngg BBZZ  

Methfessel-Paxton BZ smearing  

 

 

 

KINTEG  

Methfessel-Paxton smearing BZ

 

 

 

 

SETOCC  

2 4

 1/3 2

 px, py, pz 

 

 

 

 

SWSCF SSCCFF  

fort.970 SCF  

mmm1 5  5  5 BZ  

mmm2 2  2  2 BZ 2 (1 )  

EKBT 1.0d-5  Hartree  

KINTEG 5  

SETOCC 2 4 0.333333333 0.333333333 0.333333333 
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DITER SSCCFF  

 

 

 

 

NSWEEP SSwweeeepp  

SCF

Sweep sweep  

 

 

 

ICG  

 

 

 

 

 

IPC  

CG  

 

 

 

 

 

MLOOP CCGG  

CG 3  

SWSCF 1   

SWSCF 0  

DITER 100  

NSWEEP 20 

ICG 1 Bylander-Kleinam-Lee CG  

ICG 2 LOBPCG  

IPC 1 CG  

ICG 2 CG  

ICG 4 CG  
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NCG CCGG  

 2  3  

 

 

 

IMIX /  

SCF

 

 

 

 

 

 

 

 

 

MMIX /  

 

 

 

 

BETA /  

BETA<1.0

BETA=1.0  

 

 

 

SCFCONV SSCCFF  

 

MLOOP 3 CG CG  

NCG 2 

IMIX 0  

IMIX 1  

IMIX 10 Pulay  

IMIX 11 Pulay  

IMIX 20 Broyden  

IMIX 21 Broyden  

 

 

MMIX 4 4 /  

BETA 1.0 1.0  
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 1
Ωcell

f new (r)− f old (r)
2
dr

Ωcell
∫  ( 3.1 ) 

 

ETOTCONV SSCCFF  

SCF  

 

 

 

FMAXCONV SSCCFF  

SCF Hellman-Feynman

SCF  

 

 

 

PP  

fort.970  SiC 2  

 

 

 

 

 

 

 

 

 

 

 

 

SCFCONV 1.d-15 1.d-15  

FMAXCONV 1.0d-5 

PP 2 'Si_psv.dat'  

PP 2 'C_psv.dat'  

PP 1  TM   

  http://bohr.inesc-mn.pt/~jlm/pseudo.html  

PP 2  PSV   

PP 3  YB   

PP 4  GTH, HGH   

PP 5  UPF   

 http://www.quantum-espresso.org/pseudopotentials  

PP 102  PSV  

ETOTCONV 1.0d-12 
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SWOPT  

wopt.dat

 

 

 

 

 

 

ATOMOPT1  

CG CG

CG  

 

 

 

ATOMOPT2  

 

 

 

 

 

 

ATOMOPT3 SCF  

SCF  

 

 

 

HPC Hyper-Plane-Constraint  

3N

SWOPT 0  

SWOPT 1  

SWOPT 2 wopt.dat  

ATOMOPT1  10  6  5 CG , , CG  

ATOMOPT2  0.5  1.d-10  5.d-4  1.d-1 , 

 

ATOMOPT3 100 
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Hyper-Plane-Constraint  

 

 

 

TIM  

3 3 3

fort.970 4

z  

 

 

 

 

 

 

IC I/O  

 

 

 

 

 

 

 

OC I/O  

 

 

 

 

 

 

 

IC 0  

IC 1  

IC 2 &  

IC 3  

OC 0  

OC 1  

OC 2 &  

OC 3  

OC 4  

OC 5  

TIM 

0.0  0.0  0.0  C Cxx,Cxy,Cxz  

0.0  0.0  0.0  C Cyx,Cyy,Cyz  

0.0  0.0  1.0  C Czx,Czy,Czz  

HPC 1 
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OC2 I/O  

SCF  

 

 

 

 

IOCTRL I/O  

rank 0 rank

rank  wf.dat1.00000 5 rank

 

 

 

 

 

PROCS MPI  

k MPI

 

 

 

 

 

ETLIMIT  

 

 

 

 

 

SWBAND  

 

 

OC2 100 100  

IOCTRL 0  rank 0   

IOCTRL 3  rank   

PROCS 2  2  2  1  1  1   2 2 2   

 

ETLIMIT 86400.0  24  = 86,400   

 

SWBAND 0  

SWBAND 1  
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BAND  

k  

3

k  

 

 k = k1b1 + k2b2 + k3b3  ( 3.2 ) 

4

 

 

 

 

 

 

 

 

 

SWDOS  

SWEEP

k SCF  

 

 

 

 

 

DOS  

, ,

 NBAND  NBAND > 16 16

 

BAND 3  24  20  1.d-7  100 

0.0  0.0  0.0  0.5 

0.0  0.0  0.5  0.5 

0.0  0.5  0.5  0.5 

10  10  10  10 

SWDOS 0  

SWDOS 1  
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3.6 原子座標ファイル fort.970 の形式 

 

fort.1 fort.1

 

 xyz , cif xyz  

fort.1 RSDFT XYZ

2 Si  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AX  10.261 

A1  0.0  0.5  0.5 

A2  0.5  0.0  0.5 

A3  0.5  0.5  0.0 

AA 

1  2  14  , ,  

1  0.00  0.00  0.00  1 , ,  

1  0.25  0.25  0.25  1 , ,  

DOS 16  1.d-7  100 
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XYZ  

 

 

3.7 初期スピン配置指定ファイル fort.980 の形式 

 

 

 

 

 

 

 

 

 

3.8 対称操作ファイルについて 

fort.1

 

 

 

 

 

 

AX  10.261 

A1  0.0  0.5  0.5 

A2  0.5  0.0  0.5 

A3  0.5  0.5  0.0 

XYZ 

1  2  14  , ,  

1  0.00000  0.00000  0.00000  1 

1  2.56525  2.56525  2.56525  1 

 1   5  1.00 1 5 1.00  

 6   6  0.50 6 0.50  

11  12  1.00 11 20 1.00  

nsym nnp  ,   

R11 R12 R13  R21 R22 R23  R31 R32 R33  t1 t2 t3 , 
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C-TOOLS http://ma.cms-initiative.jp/ja/listapps/C-Tools/C-Tools RSDFT

 

 

 

 r = xex + yey + zez
=αa1 +βa2 +γa3

 ( 3.3 ) 

 

 (α,β,γ )   
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=
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nnp
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 ( 3.4 ) 

 

 

 

 

3.9 分子•孤立系計算（RSMOL）用のパラメータ fort.2 

RSMOL RSSOL

 

 

 

 

 

 

3  2 

 

RSMOL  fort.2 

0

 

 

3.10 意図的なプログラムの途中終了 

exit  EXIT 

 

1     

0.30  20.0  0.3bohr, 20 bohr   

1     
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4 ユーティリティープログラム 
 

utility/  lib/  

 

4.1 原子座標作成 

 

sol_conf 

3  nc1, nc2, nc3 

8*nc1*nc2*nc3  fort.970 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2 バンド図描画 

 

band2gp 

RSDFT  band_eigv  k

 gnuplot 

 

 

 

 

[iwata@kaki utility]$ ifort sol_conf.f90  

[iwata@kaki utility]$ ./a.out  

 input size of the unit cell : nc1,nc2,nc3= 

 ( # of atoms is 8*nc1*nc2*nc3 ) 

11 11 11 

 # of nodes =           1 

 # of atoms =       10648 

 # of grid points =     5451776 

 # of eigenstates       23426 

 memory estimation (GB) =   1903.07653808594  

 

 



4.2  42 

 

 

 

 

 

 

 

 

 

 

 

4.3 原子座標, 密度•ポテンシャル, 波動関数の可視化 

 

cubegen_simple 

cube  tmp.cube cube  VMD 

 VESTA 

 

 

 

 

 

 

 

cubegen_vrho 

RSDFT  vrho.dat1 

 cube ver.1.2.x vrho.dat1

RSDFT fort.970

 

 

 

 

 

> ls 

band_eigv 

> ifort band2gp.f90 

> ./a.out 

> ls 

> plot_band  fort.2001  fort.2002 ..... 

> gnuplot 

gnuplot> load ‘plot band’ 

> ifort cubegen_simple.f90 

> ./a.out < fort.970 

> ls 

> fort.970 tmp.cube 
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 VMD  VESTA 

 

 

cubegen_wf 

RSDFT  fort.970 

 IOCTRL=1  wf.dat1  

cube cubegen_wf  

 

 

 

 

 

 

 

 

 

> ifort cubegen_vrho.f90 

> ls 

vrho.dat1 

> ./a.out 

> ls 

rho_1.cub vloc_1.cub 

> ls 

dspin_1.cub rho_1.cub rho_2.cub vloc_1.cub vloc_2.cub 

R 2 / ('r'or'R') ('c'or'C') iflag_abs 

wf.dat1  /  

1  / k  Nbzsm  

1  /  Nspin  

4  /  

1 1 1  / n1,k1,s1 ,k ,  

2 1 1  / n2,k2,s2 4 4  

3 1 1  / n3,k3,s3 

4 1 1  / n4,k4,s4 
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iflag_abs 0 

iflag_abs=1 2 

 

 

 

 

 

 

 

 

 

 

 

cubegen_wf3 

 fort.970 

 IOCTRL = 3 cube

RSDFT

 fort.3  cubegen_wf 

 

 

 

 

 

 

 

 

 

 

 

 

 

# ls 

fort.970  input_cubgen_wf  wf.dat1 

# ./a.out < input_cubgen_wf 

# ls 

wf_00001_001_1.cub  wf_00002_001_1.cub  

wf_  _k _   

R 2 / ('r'or'R') ('c'or'C') iflag_abs 

wf.dat1  /  

1  / k  Nbzsm  

1  /  Nspin  

4  /  

1 1 1  / n1,k1,s1 ,k ,  

2 1 1  / n2,k2,s2 4 4  

3 1 1  / n3,k3,s3 

4 1 1  / n4,k4,s4 

PROCS 2 2 2 1 1 1 / RSDFT  
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 cubegen_wf  

 

 

 

 

 

 

 

 

 

 

 

 

4.4 状態密度 

 

dos2gp 

 bz_info  eigenvalues gnuplot

 lib/libtetrabz/rsdft_utility/  libtetra/make.sys

make  lib/libtetra/rsdft_utility/dos2gp 

DOS

fort.10 DOS 1 , 2 DOS, 

3 DOS  

 

 

4.5 入力パラメータ補助 

 

grid_estimate 

fort.970 Ry

RSDFT

 Ecut_RSDFT  

 

# ls 

fort.3  fort.970  wf.dat1  wf.dat1.00000  wf.dat1.00001  

# mpirun -np 8 ./cubegen_wf3 

# ls 

wf_00001_001_1.cub  wf_00002_001_1.cub  

wf_  _k _   
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5 不具合 
 

l fcc  bcc 

 

l GGA 0 2

 SCFCONV, ETOTCONV, FMAXCONV  

 


