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1 EL®IC

AFFIFL, MERPZRZE LEMERVNE = CHIFE L 72 [SRZEREDRICE DB —
JREREHE 71 25 LV RSPACE] OEAN R WAZ2 Db DTHS. AHTHDY LIF TV
%, BIEDEHE LT X T Intel Fortran Compiler & Sun Grid Engine %1 >~ A s —)L L7z PC 7
TAR—=THD Z L 2RHRICFABR L THS. 1L.1HIIHE T 2MOBEEKTHEZIT>HE, £/~
FLIHIZHEH S TOWRVEIRERTEIREZIT O 5GIE 1.2 Hi0EE L F TEBKDO Z L.

1.1 EnfFHesirsrE

AT 7S MIUTDOYY B L CEMEEZR 21T > T\ 5.
e EEa ra—X&
o I KZEVIMEIZEAT ohtaka

1.2 EiR%k
AKTBZ 5 AORES, ROATI EOBEMIZET 2 HEEE

T 657-8501 7 i X /< H & BT 1-1
ME K RFE TR E RS - L HIK
NG RN

e-mail:t.ono@eedept.kobe-u.ac.jp

1.3 FERFHE

RSPACE X7V —DY 7 F 7T 7 THY, Apache License, Version 2.0 Dff SR I1ZFE DN T
Bl TN TWE 9. [FHZMEDO2E, https://www.apache.org/licenses/LICENSE-2.0.txt U
<IE7 AV ZAD LICENSE.TXT 22 L T2\,

1.4 SZE3H

RSPACE O{mE R FH L 2 AAlian X E ChI AT 2B, Nt Z5H LT RI W,
e K. Hirose, T. Ono, Y. Fujimoto, and S. Tsukamoto, First-Principles Calculations in Real-Space
Formalism, Electronic Configurations and Transport Properties of Nanostructures (Imperial
College, London, 2005).
e T. Ono, Y. Egami, K. Hirose, Phys. Rev. B 86, 195406 (2012).
72, NCPSO7 ¥ V) — XD J )V AMREFRREAR T ¥ v IV &2 HWE5GEIE, FadomXsbalHL T
A%
e K. Kobayashi, Comput. Mater. Sci. 14, 72 (1999).



2 VY—227Aa47ZL0aVINM)
KETIE, V—R2T 7 A VDAFHEEL 3V 1 LHE BEOEAT 28R v iz
DWTCEHIAT 5.

21 Y—227O045L0paE—

https://github.com/onotmy /RSPACEdist 75 X7 > H— R L7z RSPACEtr 7«4 L7 bV £
U < 1358 2 Tl & 17z RSPACEtr.zip % MR L@ MR 7 + )V XIZEHAT 5. BHEL -
T4 L2 MY O kukan, inverse, genbloch, negf sclapck & NCPS &\W5 5«1 L7 b U DME
XN 5. kukan, inverse, genbloch, negfsclapck (XY —ZA 7 7 1D MEMINZT 1+ L2 b
U, NCPSIEMEHDEET VY vy VBRI NZT L7 NI THS.

2.2 makefile D&% E

V—=ATOT I L% AVNNANTBIZHT-D, T4 L2 bV kukan, inverse, genbloch, negf sclapck
DD makefile ZEH T 5. B L7727 4V X DOAIZ makefile 3D 5. #IHAMEIZ, Intel Fortran
Compiler 21 Y A S =)V U7ZPC I I AX—HIZEEL TH D, makefile D 417HD

system = xeon

12725 C\W5. Intel Fortran Compiler 24 Y A =)L U7 PC 27 7 AR —%f5DTHNIL,
CDFFEFEETLZLHEIILV. LITHN LMD Ea—2 25121, R1DEIITHK
5.

# 1: makefile D& E. ohtaka X Intel IV N1 T 2HHLTWADTPC I I AR LR YV
NANA TS a VTR,

AT X Tav
BEIvEa—X& kei
Intel 3> NA T =% L7~ PC Y T AKX — | xeon
K KZYMERFZERT ohtaka xeon

2.3 V1)L
£#T14VL 27 MN)DFT,

make
EANT B, T2 N1 )V, kukan, inverse, genbloch, negf £ \5 7 7 A LHMERK I N TS
et 5.



2.4 BERFUIYIIZIDOWT

EEBFM AT ) VARG R T Vo vy VRS BED D 5. (EZEREEHE A O#HR T
Vb, NCPS WS F 1 L7 MVIZKEHEI N T\WA. paw. ™ D 117 H D% ncpp pseudopotential
LROTWVWBIL2ERTEI L. kB, /JIVARGFHERT VY YV ThoTEHE 77
AL paw  * ¥ TdH B, F77, # ncpp pseudopotential converted by ncps_convert & 748D CWAEERT
T yuiE, WE - MRS IR — IR DERL L 72 R T > 2 v VT — X N —Z NCPSIT %
RSPACEHIZ 74— v b 2SR L72EDTH 2. ATV ¥ VDT —XX—ZANCPS ¥ —
ZIZDWTIE,
https://www.nims.go.jp/cmsc/staff/kobayak /NCPS /ncps2kplusE.html 2 @D Z &. 7272 L,
B U2 B W T NCPS97 2 85 L 72 T > ¥ ¥ )L1E RSPACE DEAERIZE FNT WA, SE
mGEE, 12 HiO@ERKICHZED Z &

3 EERFMFEOHE

EEREEAEDE T IVIE, K 1IRT & D ICEABMER & SELTERD 3 DD 572 5.
M 1B TR BERII S ROEETH 5. AEBEBORT VY v ILEEET 2121
HOO, HUEMBEEORT VY vy VEFET 223G 0, MEiEie 2 — =)Lz T
BFRERZHE TS, BELHEBORT V¥ vy V2T 5121%, REOmEEi]e 2 —/—+& )L
EHWTEHRET S, 300MEZHM 1 DL ICEEKRI YL &1, BHFEEORT VY v IL1E
SNIERIND EOFEREEILD Z &, /-, BMER L BELEROEEm 2T AT V> v L
DIEFDAEIEDER R NE D IZE TNV EERT 5 2 L. X 2 1A MIEMmEE & BELER O 4

e AR EE A A8 iGNz 75 R B A A
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RO KX %2R Y. npzmax MR T > ¥ ¥ )V OIERFRFEE DL BRI INT 57V v KEE#R
9. ZD7OH, HEFRHEIIE T2 S npzmax S EENZIGATICERET B,

LA

AR FE A

npzmax npzmax

2: TR MR BE IS & HORL AHIS D F2 4 S i

4 EERFMEFEDRN

REEFEIE, 1. B - BOELAEIR O E TIRREE R, 2. B - FELFHIED Green BABGHE, 3. &
MRAEI D — Ak Bloch I AT, 4. BRELIKEIRIEGHE (Z@MEH) OFIH T rbhd. 22T
i, CHRABFEFHOCRE/RMEZFNS., T 5ETI, X3 0D&L D IZEME BELERA 4 <
[ UETIVDOEERMERZHET S, RIC6ETIE, bETHW#EEZEMRE LT, M40 k>
WZEGELBEI D C RO E %2 A UER X W72, EMER & BELEEAY R AR 5 € TV DIEE R
ZEtET 5.

AR LA AR R
0 0

32 e e 7
_______ I:

3: A& EELAEIR DOREE AR U ET V. JKERIZCEFTH L. 2l EOKWHRIE, grid
point 2% 3. Z DD symbol IX, M1 &R UTH 5.



FEA AR AR R AL AR A A A

X 4: FENGE BELSEOME SRS €T V. KD symbol 1%, M3 &RUTHS.

5 EBBMREEHELRENR—DGEDEEREEE

5.1 BAE (BEL) B0 BT RAESE

IR 2 2512, EMEERAHFE T« L2 MY electrode Z/ERK L, %D FIZ kukan8
%~ /RSPACE /kukan 5 FEAT77 4 L7 MIZa¥—F 5. £/, FHEFMBE T 71 )V param-
eters.inp, JR TR T 7 A )V atom.xyz & FeeD X D IZ/EKT 5. B3 DK 51T, BELFHK L &
MFEHI D Z N E NI BIED R RN H 5 2 LITHERT S L.

parameters.inp 7 7 T L DER
1: &nml_inp_prm _kukan

2: nprocx = 2
3: mnprocy = 2
4: nprocz = 2
5: xmax = 5.2d0
6: ymax = 5.2d0
7: zmax = 1.4d0
8: nxmax = 8
9: nymax = 8
10: nzmax = 4

11: npxmax = 4

12: npymax = 4

13: npzmax = 4

14: neigmx = 4

15: natom =1

16: 1lveffout = .true.
17: /

atom.xyz 7 7 A VOLESM] (RDD 2 77D H)
1:1 [x], [yl, [z], [atom number], switch [x], [y]l, [z], [weightl, switches [soc]l, [pp], [nal
2: 0.0000000000000000D+00 0.0000000000000000D+00 0.0000000000000000D+00 6 0 O 0O 22056.00 00 1 1la

X512, 714V 2 bV electrode D RiZ, T4 L2 MY pspaw Z1EK L, ZD FNIZCEHFHD /
WARGREER T vy Vv &2IZa—9 5.
FITAZ Y 7 b jobsh Z FadD & S ITEKT 5.

job.sh 7 7 1 IV DIERH
1: #!/bin/bash

2: #$ -S /bin/bash

3: #$ -pe mpi 64

4: #$ -cwd

5: #$ -V

6: export OMP_NUM_THREADS=8

7 i=0

8 for bbbb in $(cat $USER.$PE.$JOB_ID.2)
9

: do
10:  i=§(( i+1 ))
11: done
12: export I_MPI_PERHOST=$(( NSLOTS/OMP_NUM_THREADS/i ))
13: export I_MPI_HYDRA_HOST_FILE=hostfile
14: cut $PE_HOSTFILE -d " " -f 1 > hostfile



15: mpiexec.hydra ./kukan8

Dk, FITAZ Y 7 jobsh %
gsub -q mm job.sh
THITS. -qlf, EfiFxa—2BEds4 7 arThsd. BIFEVaTitdo/-Fa—%48
ETDHI L.

BREEHE 7072 LA 79 5 &, 1ho.0000%, vht.0000%, wfc.00000.00%, mdresult.dat,
Potential.txt MEK Z 5. ¥ X 0~TDETH 5.

cat mdresult.dat

E, AT 5L EHEMEL2MHERTE 5. I FIZ mdresult.dat DN ZR7.

mdresult.dat DI (BED 26 17D H)

one electron energy -1.98428247580907 (hartree)
exchange correlation energy 0.503128486008291 (hartree)
hartree energy -3.87149552432593 (hartree)
ewald energy -0.653017442586121 (hartree)
field correction 0.000000000000000E+000 (hartree)
B_con correction 0.000000000000000E+000 (hartree)
energy offset of ps. pot. 0.000000000000000E+000 (hartree)
energy jellium/ions 0.000000000000000E+000 (hartree)
helmholtz free energy -6.00566695673548 (hartree)
Total energy -6.00566695671283 (hartree)

atomic force
1 0.0000000000000000D+00  0.0000000000000000D+00  0.0000000000000000D+00
mdstep= 1
atom coordinate (input)
0.0000000000000000D+00  0.0000000000000000D+00  0.0000000000000000D+00 6 O O O 22056.00 11 O la
atom coordinate (output)
0.0000000000000000D+00  0.0000000000000000D+00  0.0000000000000000D+00 6 O O O 22056.00 11 O la

real time 1.50830888748169 (sec)
com. time 0.363945007324219 (sec)
com. vol. 610557952.000000 (byte)

mdresult.dat @ total energy & atom force %%, EDAREL 10 MFEE —E L T, 58I
BUTHE. A1 FIZ& > THERENHF AR 5720, 10 HEABEOEHDIZOWTIE, LD
MEREBELDLI DD D.

5.2 BB (EEL) 48D Green BIEHE

inverse & gfcdir.sh %~ /RSPACE/inverse #* & BMAEIHEIEH T 1 L 2 b U electrode D FIZ 3
¥'—9 5. gfedir.sh iZ
chmod +x gfcdir.sh
THEITRMEZEMT 5. £ U T, 5.1HITERL ZHESMEKE 7 7 A )L parameters.inp 12 N it
ZiHFLY 5.

parameters.inp 7 7 1 VOERMB] GEFLERD D AH)
1: &nml_inp_prm_inv
nprocx
nprocy
nprocz
nprocg
nshift
deshift = 0.00367485d0
/

O~NOUIPdWN
[ [ | 1 O )
AR, NNN

Z Z T, nprocg ¥, Green B/ RIDIF processE#LTH D, nprocx xnprocy Xnproczxnprocg
7342 MPI process BUZXFIGS 5. nshift 1§, THRILVF =DV > TV EETH D, index 0~nshift—1
R U, nshift/2(DBEATRYID B 5 Fermi level IZX 63 5. deshift I, TRV F—RAva



DERETHS. 7z, FITA2 Y 7 b jobsh & LD & S IT/EKT 5.

_]ob sh 7 7 A VO ERH]
#!/bin/bash

#$ -S /bin/bash

3: #$ -pe mpi 64

4: #$ -cwud

5: #$ -V

6: export OMP_NUM_THREADS=8
7.

8

9

M»—b

i=0
for bbbb in $(cat $USER.$PE.$JOB_ID.2)

: do
10:  i=$(( i+1))
11: done
12: export I_MPI_PERHOST=$(( NSLOTS/OMP_NUM_THREADS/i ))
13: export I_MPI _HYDRA HOST FILE=hostfile
14: cut $PE_HOSTFILE -d " " -f 1 > hostfile
15: mpiexec.hydra ./inverse > output_inverse.txt

LEOFTIE, 51HNSDEFEMTHS. HEIZ, FfFA2 ) T jobsh &
qsub -q mm job.sh
THRITS. o \ ‘ ‘
Green BEGHR 70 7 7 L0035 7928, T4 L2 MY gfcll, gfelr, gferl, gferr, gfe 23ERE
N, ZDOHIZ Green BB DIEwRAREFEIND.

tail output_inverse.txt

&, ANTLEUTONEPERINSD.

output_inverse.txt DIl (mED 10 TDOH)

2045th Green function is converged. # of its 140 elapsed time 0.15705E-01(sec.) 2045/ 2048
2046th Green function is converged. # of its 140 elapsed time 0.15720E-01(sec.) 2046/ 2048
2047th Green function is converged. # of its 140 elapsed time 0.15687E-01(sec.) 2047/ 2048
2048th Green function is converged. # of its 134 elapsed time 0.14973E-01(sec.) 2048/ 2048

computation of Green function has been completed before the elapsed time limit.
Green functions have been calculated.
Elapsed time= 0.3294042E+02  (sec)
program ended.
carried out by the version of 12/24/2021-01
Total elapsed time= 0.3362157E+02 (sec.)

- 4 —
Tﬁ) H6 ’fTE » computation of Green function has been completed before the elapsed time limit. t%%/—f\‘é j/l/

TWhiE, FHEIIRIITH 5.

5.3 EMREIHO—%1L Bloch JKEtE

genbloch & gbwdir.sh %Z~/RSPACE/genbloch 7» & BMGEHIKGEIEH T « L 2 b Y electrode D

FiZav¥—d9%. gbwdir.shiZ

chmod +x gbwdir.sh

THEITRMEZEMT 5. ZUT, 528 TER L 725 HESME%E 7 7 1 )L parameters.inp 12 Nad
ZBEET 5.

parameters. inp 7 7 4 VORI GERHH DH)

1: &nml_inp P _genbl
mprocy - 1

nprocz = 1
nprocrhpt = 8
/

Z Z T, nprocrhpt (&, Sakurai-Sugiura iED AR 2B 1T 2B RUTEE Y 141 process (T
& 5. nprocxxnprocyxnproczxnprocrhpt 234 MPI process UM I5S 5. 7z, EIT A7
7" b job.sh % FRedD & S IZ/EKT 5.

job.sh 7 7 1 VDIERAH

1: #!/bin/bash
2: #$ -S /bin/bash

O\O‘I»P(AJI\J



3: #$ -pe mpi 64

4: #$ -cwd

5: #$ -V

6: export OMP_NUM_THREADS=8

7: i=0

8: for bbbb in $(cat $USER.$PE.$JOB_ID.2)
9: do

10:  i=$(( i+1 ))

11: done

12: export I_MPI_PERHOST=$(( NSLOTS/OMP_NUM_THREADS/i ))
13: export I_MPI_HYDRA_HOST FILE=hostfile

14: cut $PE_HOSTFILE -d " " -f 1 > hostfile

15: mpiexec.hydra ./genbloch > output_genbloch.txt

EROFFIE, 528i050EHEETHS. BEIZ, EITA2 ) 7 b jobsh &

qsub -q mm job.sh

THITS.
—fAL Bloch JEIHR T 75 L0 735 L, T4 L7 b gbwdir BMEK SN, TOHIZE
OMEHEIREFE NS,

tail output_genbloch.txt

&, ANT2LEUTONEVPELRINS.

output_genbloch.txt ®H I (FHfLD 10 7D AH)
Now simultaneous equations are being solved.
BiCG ended.
Simultaneous equations have been solved.
BiCG 0.1112206E+01 (sec.)
BL and BR are being calculated.
BL and BR have been calculated. 0.4599609E+00 (sec.)
SS method (incl. check) 0.2045255E+02 (sec.)
all ratio matrices are converged.
carried out by the version of 12/24/2021-01
total elapsed time 0.2205640E+02 (sec.)

Tf)) 6 3 1]—‘ H , all ratio matrices are converged. t %ZT_\‘ é Z’L“C L\Mli, g‘l‘%&iﬁkIﬂ’C% %) .

5.4 HELKEIEHNEE (BBFEER)

genbloch FEAT#IZEMD —L Bloch I &M TN TWBT 4 L2 b Y gbwdir P TE TS
DT, ghwdir Z ZZMIEMM Y > 7 gbwl, AMIEMMEY > 27 gbwr & LTV ¥ 7 Z2iK5.
1n -s gbwdir gbwl; 1ln -s gbwdir gbwr

negf %~ /RSPACE /negf sclpck 7 6 EMBHISEI R HT « L 2 MY electrode D FIZa ¥ —79 5.
ZUTC, 5.3HITIER L 725t RESAMEERE 7 7 1 )V parameters.inp (2 FEL #8509 5.

parameters.inp 7 7 7 VO/ERM GEFLEBT D A)
1: &nml_inp_prm negf
2: /

£7z, FITAZ Y TN jobsh & FFLD & S ITIEKT 5.

job.sh 7 7 1 L DIEEAH
1: #!/bin/bash
#$ -S /bin/bash
#$ -pe mpi 64
#$ -cwd
#$ -V
export OMP_NUM_THREADS=8
i=0
for bbbb in $(cat $USER.$PE.$JOB_ID.2)
do
10:  i=§(( i+1 ))
11: dome
12: export I_MPI_PERHOST=$(( NSLOTS/OMP_NUM_THREADS/i ))
13: export I_MPI_HYDRA HOST FILE=hostfile
14: cut $PE_HOSTFILE -d " " -f 1 > hostfile
15: mpiexec.hydra ./negf > output_negf.txt

EEOKFFE, 53HNODEERTHS. wEIZ, EIFTAZ Y 7 b jobsh %

O©OoO~NOOTPdWN



gqsub -q mm job.sh

T&IT 5.
ﬁﬂ&%%ﬁﬁ“fﬂﬁ%Aﬁ&TTét output_negf.txt.000* B EK X 1, T DHIZEH
ROBEHRPRESI NS, X 0~4 DT, THXILVF—HD index IZR)IGT 5.

tail output_negf.txt

&, ANTHLEUTNONENTRIND.

output_negf.txt DHIH] (RED 10 17D H)
lcalch : T
sk sk ok ok sk ks ok ok ok ok sk ks ek ok ok sk sk sk ok

Computed by negf.f90 03/26/2021-01. 0.8265972E-02(sec.)
Computed by negf.f90 03/26/2021-01. 0.8724928E-02(sec.)
Computed by negf.f90 03/26/2021-01. 0.8724928E-02(sec.)
Computed by negf.f90 03/26/2021-01. 0.4714772E+01(sec.)
Computed by negf.f90 03/26/2021-01. 0.4787703E+01(sec.)
Computed by negf.f90 03/26/2021-01. 0.5115573E+01(sec.)
Computed by negf.f90 03/26/2021-01. 0.5655939E+01(sec.)
Computed by negf.f90 03/26/2021-01. 0.5758747E+01(sec.)

= —_— > Ny — » =LA &y 3
Computed by negf.f90 bl AR 2%7_]'\‘753, process ﬁﬁﬁi’%/_f\‘é ﬁ’b“C 11\2@6i, ﬁJrE—CiﬁJUjJ’C% 5.
cat output_negf.txt.0000
» ~ » =k ) > —_— S— . .

EAITNIE, O FHOIZ AN F —HDZEBHRDIGHRPERZI NS, 1547 HD transmission D
85 DEFNEHREKTH .
Generalized Bloch waves of electrodes are being read.
Generalized Bloch waves have been read. 0.1027203E-01(sec.)
Ratio matrices are being read.
Ratio matrices have been read. 0.3162122E-01(sec.)
offdiagonal elements are being read.
offdiagonal elements have been read. 0.1991701E-01(sec.)
Green functions are being read.
Green functions have been read. 0.6935692E-01 (sec)
Self energies are being computed.
Self energies have been computed. 0.3151560E+00(sec.)
Green functions are being computed.
Green functions have been computed. 0.1639958E+01(sec.)

Conductance is being computed by Fisher Lee formula.
stk sk sk ke sk ok sk sk sk ok sk sk sk o ko sk sk ok ok sk sk sk ok ok ok ok o

transmission=  2.00000000000000 (by Fisher Lee)
ok Rk Rk kR kR kK Rk kKRR R ok

output_negf.txt.0000 DHIC, transmission i 3 [AIFRRI N DD, FIKEE TIE 1517H DT
DASHZIZT X L. AEiOEE T, EHER L HELEES 2 AU R FHETh 5720,
BELBEIR CBELIFRE Z 57\, U72hio T, @BlENERIIZ 2 Z L IFHATH 5.

6 BIBFEEEBMELRENRLDBEDEE

6.1 HELEBOEFIRESER

N, BARE CIRTPIAL CIRFHOIE 7 1z UBE IS, #ELHERE 5. &
MRGEIK & Potential BT E B 72O MNITDRNB K512, BEISE7H 7 OMKEIZ buffer i 1
Z 1A DOBEWZE 3R o bk, HELERE 35, BELSEEEIEHAT « L2 MY scat
% electrode & [AI U L ~VIZHERKT 5. Z D FIZ kukan8 %~ /RSPACE /kukan 7* 5 E{77 1 L 7
MUz av—9%. 7z, FRSFMERE T 7 1)L parameters.inp, JRFHEET7 7 1 )L atom.xyz
Z FRRD L DIT/EKT 5. K4 D &S0, HELHIR & BRRFEIRD T WL NI BEIRD R D 5
ZEIERETBZ L.

tETE



parameters.inp 7 7 1 L D{ERH]

1: &nml_inp prmgkukan
2: nprocx =

3: nprocy = 2

4: nprocz = 2

5: xmax = 5.2d0

6: ymax = 5.2d0

7: zmax = 4.2d0

8: nxmax = 8

9: nymax = 8

10: nzmax = 12

11: npxmax = 4

12: npymax = 4

13: npzmax = 4

14: neigmx = 12

15: natom = 3

16: 1lveffout = .true.
17:

atom.xyz 7 7 1 VOLERM] (DD 4 7D H)

1:1v [x], [yl, [z], [atom number], switch [x], [yl, [z], [weight]l, switches [soc]l, [pp], [nal

2: 0.0000000000000000D+00 0.0000000000000000D+00 -2.8000000000000000D+00 6 0 O 0 22056.00 00 1 1la
3: 0.5000000000000000D+00 0.5000000000000000D+00 0.0000000000000000D+00 6 0 O 0O 22056.00 00 1 2a
4: 0.0000000000000000D+00 0.0000000000000000D+00 2.8000000000000000D+00 6 0 O 0O 22056.00 00 1 3a

X6, T4V Z MYscat D FIZ, T4 L2 MY pspaw ZIEK L, ZD RIZCIRTFHD VL
RERBRT VY Yy L ERIZIE—F 5.
FATAZ ) T b jobsh & FEdD & 5 IZERKT 5.

sth774»@¢mm

#!/bin/bash

#$ -S /bin/bash

#$ -pe mpi 64

#$ -cwd

#$ -V

export OMP_NUM_THREADS=8

i=0

for bbbb in $(cat $USER.$PE.$JOB_ID.2)
do

10:  i=$(( i+1 ))

11: done

12: export I_MPI_PERHOST=$(( NSLOTS/OMP_NUM_THREADS/i ))
13: export I_MPI_HYDRA_HOST FILE=hostfile
14: cut $PE_HOSTFILE -4 " " -f 1 > hostfile
15: mpiexec.hydra ./kukan8

=

O©OoO~NOUTPdWN

Dk, FITAZ Y 7B jobsh %
qsub -q mm job.sh
THRIT5.
BEREEAE T O 7T AT 5 &, tho.0000%, vht.0000%, wfc.00000.00%, mdresult.dat,
Potential.txt DMERKET 5. *IX0~7 DI TH 5.

cat mdresult.dat

&, AT 5 EEAEEEMHZRETE 5. LANIZ mdresult.dat DINEZ R .

mdresult.dat DI (HBED 30 ITDH)

one electron energy -4.42126517940423 (hartree)
exchange correlation energy 1.43546009002026 (hartree)
hartree energy -11.4133984518028 (hartree)
ewald energy -2.30899188167952 (hartree)
field correction 0.000000000000000E+000 (hartree)
B_con correction 0.000000000000000E+000 (hartree)
energy offset of ps. pot. 0.000000000000000E+000 (hartree)
energy jellium/ions 0.000000000000000E+000 (hartree)
helmholtz free energy -16.7174051015430 (hartree)
Total energy -16.7081954228663 (hartree)

atomic force
1 -0.5004831433636606D-01 -0.5004831424587112D-01 -0.3428957091978465D-01
2 0.1001011372392719D+00  0.1001011370422020D+00  0.1928804633492357D-04
3 -0.5005282290290586D-01 -0.5005282279633087D-01  0.3427028287344972D-01

mdstep= 1

atom coordinate (input)

10



0.0000000000000000D+00 0.0000000000000000D+00 -0.2800000000000000D+01 6 0 0 0 22056.00 11 0 la
0.5000000000000000D+00 0.5000000000000000D+00 0.0000000000000000D+00 6 0 0 0 22056.00 11 0 2a
0.0000000000000000D+00 0.0000000000000000D+00 0.2800000000000000D+01 6 0 0 0 22056.00 11 0 3a
atom coordinate (output)
0.0000000000000000D+00 0.0000000000000000D+00 -0.2800000000000000D+01 6 0 0 0 22056.00 11 0 la
0.5000000000000000D+00 0.5000000000000000D+00 0.0000000000000000D+00 6 0 0 0 22056.00 11 0 2a
0.0000000000000000D+00 0.0000000000000000D+00 0.2800000000000000D+01 6 0 0 0 22056.00 11 0 3a
real time 17.5159118175507 (sec)
com. time 5.65586304664612 (sec)
com. vol.  10140364800.0000 (byte)
mdresult.dat @ total energy & atom force %%, EDANEL 10 HIFEE —Z L TwiiX, FHEIE

BIhThs. a1 F1I2&koTHHRBRIERNER D720, 10 HiLABEDE 5
R ELLZERHS.

IZoWnWTld, ED

6.2 BIELFEIH D Green E#EE

inverse & gfcdir.sh %~ /RSPACE /inverse 7* & f{ELAEBEIREHAT + L2 b Y scat D NIZ I ¥ —
9 %. glcdir.sh IZ
chmod +x gfcdir.sh
THEITRME BT 5. 2L T, 6.1 8 TERL
ZiHELT 5.

mmmmm1@774W®WWW(

1: &nml_inp_prm_inv
nprocx
nprocy
nprocz
nprocg
nshift
deshift = 0.00367485d0
/

R SMERE 7 7 A )V parameters.inp 12 FaC

ALER D D )

OO\ICDU'Irbo.)M
[ [ | B 1 A
U'IH[\)[\)[\)

T xIIF—DY Y T EE nshift & T3 ILF — X v ¥ 2 [EE deshift 13,
—HIETHEL. T2, EITAZ Y 7N jobsh Z FatD & SITIEKT 5.

_]ob sh 7 7 A VO EREAH]

#!/bin/bash

#$ -S /bin/bash

#$ -pe mpi 64

#$ -cwd

#$ -V

export OMP_NUM_THREADS=8

i=0

for bbbb in $(cat $USER.$PE.$JOB_ID.2)

BiizstE LD L

(DOO\ICDU‘I»&OJMH

do
10:  i=$(( i+1))
11: done
12: export I_MPI_PERHOST=$(( NSLOTS/OMP_NUM_THREADS/i ))
13: export I_MPI _HYDRA HOST FILE=hostfile
14: cut $PE_HOSTFILE -d " " -f 1 > hostfile
15: mpiexec.hydra ./inverse > output_inverse.txt

EEOFRFIE, 61HiNSODEERTH L. ®EIZ, FEI7A2 ) 7 b jobsh
qsub -q mm job.sh
THIT3.

Green BAEGIE 70 7 I A0 T35 L, 71 L2 bV gfell, gfclr, gferl, gferr, gfe D3MERK
1, ZOHIZ Green BBEDE WP REFEINS.

tail output_inverse.txt

L, ANTLEUTONEDRERRINSD.

output_inverse.txt Ol (mED 10 TDOHA)
2047th Green function. Seed is switched to
2047th Green function is converged. # of its

3 at itr
435

384

elapsed time 0.62642E-01(sec.) 2047/ 2048
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2048th Green function. Seed is switched to 3 at itr 358

2048th Green function is converged. # of its 375 elapsed time 0.55043E-01(sec.) 2048/ 2048
computation of Green function has been completed before the elapsed time limit.

Green functions have been calculated.

Elapsed time= 0.1555100E+03  (sec)

program ended.

carried out by the version of 12/24/2021-01

Total elapsed time= 0.1562588E+03 (sec.)

- 4= —
—Fb) H6 ’fTE, computation of Green function has been completed before the elapsed time limit. téé/‘_ﬁé j/L

Twihig, BRI TH 5.

6.3 HELKBIBHEE (ZBFMEEE)

BRELSEISIT S U T, —ffk Bloch J & G 9 2 M Bd . EARO —f% Ak Bloch 1%, ¢
TIZ5.3 Ff‘ajr%%:%i‘zf* HEDNHBHDT, electrode D KD gbwdir Z AMEMH Y > 2 gbwl,
GRIEMHY > 2 gbwr & LTY V7 %25k 5.

1n -s ../electrode/gbwdir gbwl; ln -s ../electrode/gbwdir gbwr

negf %~ /RSPACE /negf_sclpck 2 5 BELHEISEI HHT « L2 b Y scat D FIZa¥—45%. L
T, 6.2#iCIER U 725HESAMERE 7 7 A )V parameters.inp IZ NEe Z 8L T 5.

parameters.inp 7 7 T VOVERM GEFLHT D A)
1: &nml_inp_prm_negf
2: /

72, ETAZY 7 bjobsh Z FadD & S IT/EKT 5.

Job sh 7 7 A VO EEHI

#!/bin/bash

#$ -S /bin/bash

#$ -pe mpi 64

#$ -cwd

#$ -V

export OMP_NUM_THREADS=8

i=0

for bbbb in $(cat $USER.$PE.$JOB_ID.2)
do

10: i=$(( i+1))

11: done

12: export I_MPI_PERHOST=$(( NSLOTS/OMP_NUM_THREADS/i ))
13: export I_MPI_HYDRA_HOST_FILE=hostfile
14: cut $PE_HOSTFILE -d " " -f 1 > hostfile
15: mpiexec.hydra ./negf

=

©COO~NOOTdWN

EROFFEE, 62HiLSDEEFERTHS. &KL, EITAZ Y 7 b jobsh %
gqsub -q mm job.sh

THRITS. o ‘ ‘

BELIBIBSGI R 70 7 5 A0 T 9% &, output negf txt.000*DMERL X 41, £ DHIZFEE
KOBEWRMBMRFEI NG, HZ0~4 DT, THXINLF—ED index IZHIRT 5.

tail output_negf.txt

&, ANTBHLEUTNORNENERING.

output_negf.txt DHIIH (RED 10 f7DH)

lcalch : T

SRR KR kR ok kR R Rk kR kR R kR K

Computed by negf.f90 03/26/2021-01. 0.6978035E-02(sec.)
Computed by negf.f90 03/26/2021-01. 0.7871866E-02(sec.)
Computed by negf.f90 03/26/2021-01. 0.8123875E-02(sec.)
Computed by negf.f90 03/26/2021-01. 0.8749112E+01(sec.)
Computed by negf.f90 03/26/2021-01. 0.9594602E+01(sec.)
Computed by negf.f90 03/26/2021-01. 0.1020803E+02(sec.)
Computed by negf.f90 03/26/2021-01. 0.1038002E+02(sec.)
Computed by negf.f90 03/26/2021-01. 0.1057339E+02(sec.)
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Computed by negf.f90 <\:_ [ 5 %E/jﬂ_\. ﬁi‘, process i&ﬁj\%ﬂ_‘_\‘ é j/bf k\n&i\, g‘l‘%ﬁiﬁﬁj'@% % .
cat output_negf.txt.0000

EANTNE, 0BHOZ AL F—HDBEERRDBERMNPRRINSD. 1517 HOD transmission D
BADTNEBRTHS.

output_negf.txt.0000 D HIIH| (FAID 16 7D H)
Generalized Bloch waves of electrodes are being read.
Generalized Bloch waves have been read. 0.2075791E-01(sec.)
Ratio matrices are being read.
Ratio matrices have been read. 0.2291341E+01(sec.)
offdiagonal elements are being read.
offdiagonal elements have been read. 0.1054244E+01(sec.)
Green functions are being read.
Green functions have been read. 0.1806390E+01 (sec)
Self energies are being computed.
Self energies have been computed. 0.3305230E+00(sec.)
Green functions are being computed.
Green functions have been computed. 0.1577935E+01(sec.)
Conductance is being computed by Fisher Lee formula.
sk ok ok ok sk ok ok ok ook o ok sk ok sk Rk o sk ok ok sk sk o sk ok sk ok o ok ok ok
transmission=  1.88977404371895 (by Fisher Lee)
stk sk sk ke sk ok sk sk sk ok sk sk sk e sk ok sk sk sk ok sk sk sk ok ok ok ok o

output_negf.txt.0000 D H T, transmission 1% 3 FIF/RINE DY, HIFEE TIE1517HDEHF
DHASETT T L V. REIOEE TIE, EGEER L BELE R R S FETH 5720, #
LS CTHALA R Z 5. L7zdi> T, ElRHF54MOKRE DN 5.
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