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1 FL®IC

AFGIEX, WP RERZEG LA ARV NS CHRIFE L7z THRZEMAEDTRICES S H—
JFHE R 70 25 4 RSPACE] OHEARMLFECHE2E e H2dDTHS. RETHD LFTn
%, BIEDFHEIZ T X T Intel Fortran Compiler £ Sun Grid Engine 4 > A s —)L L7z PC 7
TAR—=TITD Z e 2RI L TH 5. 1.1HIIE T 2MOFHERTHAELZITO>HE, £/
F LIENCH > TORVEIEKTIHEZ1T 3 HE I 1.2 o e X THEgD Z &,

1.1 EhfFrEsEIETE

RKFa 25 MIL T~ 2B U CEEKZE 2 1T-> T\ 5.
e EEHEaAV P a—&
o HEURZEYIMERFSFEAT ohtaka

1.2 BRI
K702 AORES, NMOAFD | EOBEICE T 2 8#IE5E

T 657-8501 = X /NEHEET 1-1
PR KRB LA R E R T LRI
/NEF A A

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

1.3 {ERHZM

RSPACE X7V —DY 7 v w7 THDY, Apache License, Version 2.0 DfFEHSRFIZFEDNT
BLfi XN TV . HHKZFORUT, https://www.apache.org/licenses/ LICENSE-2.0.txt % L
WE7 #VZWND LICENSE. TXT ZZH LT 230,

1.4 BEXHK
RSPACE DIRERFTEEZ EMmXETHIH T 2R, PidomXZ5[H L THRE W,

e K. Hirose, T. Ono, Y. Fujimoto, and S. Tsukamoto, First-Principles Calculations in Real-Space
Formalism, FElectronic Configurations and Transport Properties of Nanostructures (Imperial
College, London, 2005).

e T. Ono, Y. Egami, K. Hirose, Phys. Rev. B 86, 195406 (2012).

F 72, NCPSI7 & U — XD/ )V AMEFERAR T > o v V2 WA, Rt b5IH LT
XV,

e K. Kobayashi, Comput. Mater. Sci. 14, 72 (1999).



2 VY=7O7ZLOAVINTI

KETIE, V—R7 7 ANDAFHEL Y 4 VEE, BXOFEHT2EET VY » 12
DWTHHT 5.

2.1 VY—=270O07LDaE—

https://github.com/onotmy /RSPACEdist 72 5 & » 1 — F L7 RSPACEtr 74 L7 F U
L < 133 E X CHEAT S L7z RSPACEtr.zip Z 5 A L O Y2 7 + VXICEMT 5. B L
7 4 L2 b U OHIZ kukan, inverse, genbloch, negf sclapck & NCPS W57 4 L2 b U 2ME
X4 5. kukan, inverse, genbloch, negfsclapck Y —RX 7 7 A AN N7=T 4 L2 b
U, NCPSIEHEHOEART > v ADPEHEINTT 4 L7 MU TH S,

2.2 makefile DEZE

V=TT T LAV A NTBIHIY, 7412 bV kukan, inverse, genbloch, negf_sclapck
DHD makefile ¥ ZH T 5. B L7 AL XDHIZ makefile 3B 5. FIHEIZ, Intel Fortran
Compiler 24 Y A+ =)L L7z PC 7 7 XX —HIZHEELTED, makefile D 41THD

system = xeon

W27 -5 TW3. Intel Fortran Compiler # 4 > A b=V L7 PC 7 7 RXAX—%5DTHNI,
COFEFEETZHEIZN. L1 THALMOa Y Pa—&2[E5120F, £1DX5ITHK
95.

7 1: makefile DE%E. ohtaka l Intel 22 %4 FBFEHL TWA2DTPC 7 I AXEELa Y
NRANFE TS a TRV,

AR AT av
BiEIrEa—X& kei
Intel 2> %4 7 —%2%fH L7z PC 7 7 XX — | xeon
HEKZEYMERFSERT ohtaka xeon

2.3 VNN TI
BT 4L 7 VDT,

make
EANT B, a4 VE,, kukan, inverse, genbloch, negf &\ 5 7 7 A AMER SN TWS
R T 5.



2.4 BRTFUIYIICOWT

ERERERT BRI VAR R 7 >V o v VS RED D 5. [RHEREBEH OB 7 >~
Py E, NCPS WS 7 4 L7 b DIHEMNX T WS, paw.***D 1 T H D% nepp pseudopotential
EROoTVWB I EERT A . B, /VARFAEERT ¥V ThHhoTH 7 7
A NENE paw ¥ ¥ THB. F72, # ncpp pseudopotential converted by ncps_convert & 780 CWBEERT >
ik, YA - MRS IR —IBIROER L R 7 > 2 v L7 — X X— X NCPS97 %
RSPACE HIZ 7 4=~ b EBHR L7z DTHS. HART7T >y VDT —XRX—=ZANCPS >V —
ZIZDOWTIE,
https://www.nims.go.jp/cmsc/staff /kobayak /NCPS /ncps2kplusE.html Z 2D Z &. 7272 L,
B AIC BT NCPS97 22 L 72 R T > 2 ¥ )L1id RSPACE OEAICE T TOARW, BB
m%EX, 1.2 HioMERICHKD Z L.

3 ZERMHSREOBE

EERMFHEOEFIE, K1IRT &5 ICEABMER L BELERD 3 2006744 5.
X 1B TR ERDOEEMTH 5. AEMERORT VY v VEETET 211X
B, GHIEMERORT VY v LEFTET 213G 0, B Y 2 — S—t L% HWT
HFREEHE T 2. fELHEBOR T V> vy VEETET 5121, FREOEEHE X — —t L
EFRWCEET 2. 3O00MHEBER 1 DI ICERIBE =212, EHIORT > v L2
SR EIND LOTFEEILS 2. T/, BMEEERE BELEBOBEHERRT > > v L
DIEBFIEBDBER RN K DIWCETAERERT 2 2 8. K2 1ZEBIEMER » SELER OB S

7 AR R i B T FRCEL A 1R R i
0 0
—+—>z 0 —t—>z
z
P S

o

O

O,
O,
O

O
@@@
(o) @@
ONO,

©
©
©
O,
©
©

©
@@
©
@@
©
@@
@@
©

©
©
©
(©)

© @@ @@ @@ @@
@@ @@ @@ @@
(©
©
©
©
©
©
()
(®
©

¢
0
®
®

f z
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HRHDOILAK Z/RT. npzmax DEGR T > & ¥ LD IE[FTEIBD RIS T 5 7V v REE R
T, 2O, HEEFREIIETF D S npzmax THENTIGATICERE T 5.

L AR

AR FE A R

npzmax npzmax

2: e EEABRE IS & BIGHL B oD $2 5 5.

4 EEFEHEORN

REETEZ, 1. Bl - BELEROE IR R, 2. B - BELEIED Green BIBGTE, 3. &
PRI D — (L Bloch IRETH, 4. BELIZEIRAEGHE (ZRFMETH) oFIHTITbh b, 22T
X, CEFHEFHOMERMEZHANS. £35FETIE, K3 DX 5 ICEME GELHEED 2L
FIUETILVOEEREREFE TS, RIC6ETIX, SETHWHEEEZEME LT, M4DkS
WCHELER D C T OME R D L AR X B2, BME » BELEERD R 2 € 71 DIRERHE:
ZEITHET 5.

AN LA A EE AR
0 0

3: B ELEBOMESFEICET V. KERIE CHEFTHS. 2l LOFOHRIE, grid
point % 3. Z DD symbol 1%, K1 FLCTH 5.



JE B RS ALk I
z 0 ?H~*$+%*>:

¥ 4: B Y BELEROEESEZ 2T L. PO symbol 1X, M3 ERALTH 3.

5 EMREECEHELRED E—DIHE DEESESRE

5.1 ER (FElL) mMEDOEBEFREAE

BIREEETERZ 2512, BMmEBHETE T 4 L2 FV electrode Z1ERL L, # D FIZ kukan8
%7 /RSPACE/kukan 22 6FEIT7 4 L2 b VICav¥—35. F/, slREFEMERE 7 7 A L param-
eters.inp, JRTFFEFE 7 7 £ )L atom.xyz & FeeD K DIHERT 5. K3 D X511, dELEEE &
WRFEIN D Z N Z AU EREDF R H 2 Z L IR T2 Z L.

parameters.inp 7 7 4 /L DERI
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 4 VOLERG] (F1DHD 2 TDH)
1:t [x], [yl, [z], [atom number], switch [x], [y]l, [z], [weightl, switches [socl, [ppl, [nal
2: 0.0000000000000000D+00 0.0000000000000000D+00 0.0000000000000000D+00 6 0 O O 22056.00 00 1 1la

B, 7412 bV electrode D NIZ, 74 L2 bV pspaw Z{E L, ZDO R CIRTFHD
WARFRIRAR T Vv L2 ICa v —F 5.
FITA 7 1) 7 b job.sh Z RalD & 5 IT/EKT 5.

job.sh 7 7 A LOERMHI
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

Z Dk, FITAZ VY 7+ jobsh %
gsub -q mm job.sh
TRIFTS. -qlf, ETX2—%2EETHA T arThsd. KiF3P a7 lcEolzFa—%i5
ETHZ L.

BIRREET A 70 77 203K 73 % &, rho.0000*, vht.0000%, wfc.00000.00%, mdresult.dat,
Potential.txt 2MERR E 5. X 0~7T D TH 5.

cat mdresult.dat

¥, AT eitBERE R TE 5. LINZ mdresult.dat DANEFZ/RT.

mdresult.dat DI (RHED 26 [TDA)

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 0 la
atom coordinate (output)
0.0000000000000000D+00  0.0000000000000000D+00  0.0000000000000000D+00 6 O O O 22056.00 11 0 la

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

mdresult.dat @ total energy ¥ atom force 25, EDNEE 10 HIEE—HL TViUX, 5HEIX
B TH5. a4 WX o THEEIEFEPRZ 2729, 10 HIEDETICOWTIE, EO
FERE BRI DD 5.

5.2 EM (FEL) BN D Green BHEE

inverse ¥ gfedir.sh %2~ /RSPACE /inverse 7» & BMGHIEGE EH T 4+ L2 b VU electrode D N2 2
v'—9%. gfedir.sh i

chmod +x gfcdir.sh

THERITFHEZEMT 5. 2 LT, 518 THENRLZZFESZMERE 7 7 4 /L parameters.inp 12 il
ZIiBRLT 5.

parameters.inp 7 7 4 VOTERMI GEFEERS D A)
1: &nml_inp_prm_inv
nprocx
nprocy
nprocz
nprocg
nshift
deshift = 0.00367485d0

[}
(ﬂHl\)l\)l\)
n

OO\ICDU'MPO.)M

Z Z°T, nprocglE, Green BAEIDHIFFADAA] process BT D, nprocx x nprocy X nprocz X nprocg
D34 MPI process BUZXIG3 5. nshift 1, T F—DH > LA TH D, index 0~nshift—1
WXL, nshift/2(PBELTYID _E1F) 3 Fermi level (IZXfJ53 5. deshift 1%, THLF—X v a



DERTH 3. Tz, FITAZ V) 7 b job.sh Z Rt D X D I/EKT 5.

sth774w®WﬁW
#!/bin/bash

#$ -S /bin/bash

3: #$ -pe mpi 64

4: #$ -cud

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

FEORFR, 518HIrHLOEHERTHS. REIZ, FETAZ VU T} jobsh %

qsub -q mm job.sh

THITE, \ \ \
Green BBGIE 0 72 2038735, 74 L2 bV gfcll, gfclr, gferl, gferr, gfc 23ERL X

N, ZDOHIZ Green BB D BEIRDIRIF SN S.

tail output_inverse.txt

&, ANFT2ULTNONEBERREINS.

output_inverse.txt DIl (FHED 10 TDA)

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.)

‘Fip l>9 6 ’T?E, computation of Green function has been completed before the elapsed time limit. 82%77—\‘5 h

TWVWiuX, FHEIERITH 5.

5.3 ETREREIHO—iZIL Bloch KEtE

genbloch & gbwdir.sh %~ /RSPACE/genbloch 2> & BMGEHEG HEH T 4+ L 2 b VU electrode D
MZav—7%. gbwdir.shiZ

chmod +x gbwdir.sh

THEITRMEZ BT 2. 2L T, 528 TIER L 725t REMAEIE 7 7 4 /L parameters.inp (2 a0
ZIBiLT 5.

pamﬁmsnm774W@Wﬁﬁ(L£%ﬁ@6)
1: &nml_inp prm _genbl

nprocx

nprocy 1

nprocz = 1

nprocrhpt = 8

/

O'SU'I»P(AJI\J

Z T, nprocrhpt I&, Sakurai-Sugiura {EDJEEIFE I 2877 IR S 5341 process 8T
36 % . nprocxxnprocy x nprocz x nprocrhpt 234 MPI process BUZXIG S 5. £z, FEITR 7V
7" b job.sh Z Fad D & 5 IT/ERT 5.
job.sh 7 7 A4 LD

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 IMPI _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

FRLORTFIX, 528 bDEHEMLTH . ®iKIZ, FEITAZ VT b jobsh &

qsub -q mm job.sh

T&RIT 5. o . y

—BAt Bloch GBS0 77 20357358, T4 L2 bV gbwdir 2ER SN, ZDHICE
MOEWRPIRIFINS.

tail output_genbloch.txt

&, ANFT2UTONEPERRENS.

output_genbloch.txt DI (REZED 10 ITDH)

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.)

—Fi)) 6 3 ’?ﬁla, all ratio matrices are converged. Z%ﬂ—_\‘é hflﬂhbi, §+ﬁaiﬁﬁw"6% 5 .

5.4 HWELKEIBEGEE (E@FHEE)

genbloch FATRICEMD—M%(L Bloch M SN TVWE T 4 L2 MY gbwdir B TETWS
DT, gbwdir ZZEHIEBMHY > 2 gbwl, HRIEMAY > 2 gbwr & LTV ¥ 7 25k 5.
1n -s gbwdir gbwl; ln -s gbudir gbur
negf %~ /RSPACE /negf_sclpck 72 & BMEEGHEH 7 4 L 7 + U electrode D MiZab —7 5.
ZL T, 538 TN L ZETHEEMERE 7 7 4 )L parameters.inp {2 Nt 218505 5.

parameters.inp 7 7 A LOERMA GEFEE DA)
1: &nml_inp_prm negf
2: /

F72, FEITAZ VT b jobsh Z Rt D & 5 ITER T 5.

job.sh 7 7 A LDERH

:  #!/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

[ure

O©OoO~NOOTdWN

FERORFIZ, 53HAODEHEETHS. KK, EITAZ Y 7 b jobsh %



qsub -q mm job.sh
TRTS. \ \

BOELIEIREBGTIE 70 72 2038 73 %2 &, output_negf.txt.000*2MER X 1, ZDHIZER
BOFHRPRFINS. FE0~4 DT, TALF—HD index ITMET 3.

tail output_negf.txt

¥, ANT2LNONENREREIND.

output_negf.txt DM RED 10 TTDAH)

lcalch : T

ook ko ook ok ok ok ok sk ko ok sk kK ok sk kK ok ok ok 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.)

Computed by negf.f90 }: W9 E%H_\‘i)i, process é& \ﬁ/—f‘é ﬂf‘ﬂhﬂi g‘fﬁbimyj‘f% 5.
cat output_negf.txt.0000
> h) > > EN N — P . .

CANTHR, 0O BHOZ AL — A OBBRDEFERNFREINS. 151T7HD transmission D
29 SRl 2 ST MH s s
"D OWTHBERETDH 5.
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 sk ok ok sk sk o sk sk sk sk e sk ok ok sk sk e sk ok sk sk sk ok ok o

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

output_negf.txt.0000 DHT, transmission 1 3 AR E 503, #FIKEE TIX 151T7H O
DAZEIZTIUT I V. REOEE TIE, BMmEE L SELEES 2 FICEFHEETH 572D
AELCHELIIE Z 5w, Lad o T, JEBNEEICKR 2 Z EIZHHTH 5.

6 EMREECHEBEADRD B5EDLENEAR

6.1 BELREOEFRENT

2T, BRE CHEFBUMAL CHEFHOEF 1EZD> LEEIXE, ELlMEEE 55, &
WMRFEIE & Potential 23T & 2723 60012077035 X 512, BEIX B 77T OMMEIZ buffer J& T
Z 1EODEWLE 3EF2 o4 5MER, MELEEE T4, BELHEEGTEH T4 L 27 MY scat
% electrode & [[] U L~ UUIZIERLS 5. £ D R kukan8 %~ /RSPACE /kukan 7 5 %477 4 L 7
Micav—3%. £, #dASEHERE 7 7 4 )V parameters.inp, JRTFEER 7 7 £ )L atom.xyz
ZTRLDXIWHERT 2. K4 DK, AELHEE L EMERO 2N ZUERDERD D %
CCIHERT R L.



parameters.inp 7 7 A L DIER

1: &nml_inp prmgkukan
2: nprocx =

3: nprocy = 2

4: nprocz = 2

5: zxmax = 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 A VOIERS] (FDHD 4 TDH)

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

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

B, T4VL2Z MUscat DRNIZ, T4 L2 MY pspaw Z1EK L, ZD N CEREFHD VL4
BFEFERER T vy L BICa—F 5.
FITAZ VT b jobsh & RidD & 5 IEKT 5.

Job sh 7 7 A VORI

#!/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~NOOIPd WN

Z Dk, FEITAZ V7 b jobsh %
gsub -q mm job.sh
THRIT 5.
EAREFE 0 275 A0 73 % 2, rho.0000%, vht.0000%, wfc.00000.00*, mdresult.dat,
Potential.txt 2MERRE 5. X 0~7TDHTH 5.
cat mdresult.dat

¥, AT 2 e EEREHERTE 5. LUFIC mdresult.dat DINEE RS

mdresult.dat DI (FHED 30 fTDA)

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 O 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 73, LEOHNEF L 10 MIFEE—HL Twiug, FHEIZ

BMINTHB. a4 712X -> THEIEIEFE» R 2729, 10 MILIEDEH T ICOWTIE, Eo

FREBLZDZ DD S.

6.2 EXELFEIHD Green BAHETE

inverse & gfcdir.sh %~ /RSPACE /inverse 2° 5 BELFEEGETEH T 4 L7 MU scat D MiZa ¥ —
9 5. gfedir.sh (2

chmod +x gfcdir.sh

THEITFMEZEMT %, 2L T, 6.1HTERL
ZiBRLY 5.

parameters.inp 7 7 £ JLOERH (

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

=B ESRIFE 7 7 4 IV parameters.inp 12 RaC

ﬁ\

DM

Ll D A)

]
g = NN [\)
rnm

OO\ICDU'Irbo.)M

BMZFALLZDDL
FITR 2V 7 b jobsh & TFaddD & 5 IEK T 5.

IANF—DY ¥ PR nshift ¥ T3 LF — X v > 2 [0 deshift 13,
—HXETHBL. %,

_]ob sh 7 7 4 VOLERH

#!/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)

(DOO\IO)U‘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

FROFFIZE, 6.1 HIrSDEHENTH L. mKIZ, FEITRAZ VY T} jobsh &
gqsub -q mm job.sh
TRIFS. .
Green BEGIE 0 72 2038735k, 74 L2 bV gfcll, gfclr, gferl, gferr, gfc 23EARL X
N, ZDOHIZ Green BIFIDBIRDIRIF SN S.

tail output_inverse.txt

E, AT 2L NONEPERREINS.

output_inverse.txt DIl (FHED 10 fTDH)
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.)

St —_—
—Fi)) FO 6 TTE, computation of Green function has been completed before the elapsed time limit. Zi%ﬂ_\‘é h

TV, FIREBRIITH 5.

6.3 HELRENRRETE (E@FEEE)

ACELTEIEC N L Tid, —fRML Bloch 25t H 5 2 B3 7. MO —fR{L Bloch %, ¥
TIZH3HI TR EEZERATZDDNH 5D T, clectrode D D gbwdir Z L HEMHAY > 2 gbwl,
HRIEMEY > 27 gbwr E LTY 7 %R 5.

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

negf %~ /RSPACE /negf sclpck 7» 5 FELHEEGET M T 4 L7 bV scat D MiZab¥—35%. ZL
T, 6.2HITIER L 75BN E 7 7 4 /L parameters.inp IZ NECZ Bl T 5.

parameters.inp 7 7 £ VOERMI GEFCHERT D A)
1: &nml_inp_prm negf
2: /

7z, FITAZ VT jobsh Z RicdD & 5 IZERKT 5.

job.sh 7 7 4 LOIER

:  #!/bin/bash

#$ -S /bin/bash

#$ -pe mpi 64

#$ -cwd

#$ -V

export OMP_NUM_THREADS=8

i=0

for bbbb in $(cat $USER.$PE.$J0OB_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
16: mpiexec.hydra ./negf > output._negf.txt

e

©CoO~NOOTdWN

FEEORFIX, 628D EEHNTH . RIKIZ, FITAZ VT b jobsh &
qsub -q mm job.sh
TS, \ ‘
BEELIEEIBEEGTIE 70 72 A0 73 % &, output_negf.txt.000*2MER X 1, ZDHIZER
ROBFHRPIRIFEINS. FE0~4 DET, TANLF—HD index ITI)HT 5.

tail output_negf.txt

¥, AT 2L NONENERREINS.

output_negf.txt DN (BED 10 ITDH)
lcalch : T
kR KRR KR KRR Rk KRR R KR

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.f£90 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.£90 & W) D FRANAY, process AR RSN TWVIURK, FHEIIHINITH 5.

cat output_negf .txt.0000
CANTTHE, 0OBHOZ AL —HOBERDFERNFRREINS. 1517 HD transmission D
B DBWFPERRTD 5.

output_negf.txt.0000 D IIHl (HRID 16 TDH)

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.

ks ok ok ok sk ok ok ok ook ok ok ok sk sk sk ok ok ok sk sk ok ok ok ok ok ok ok

transmission=  1.88977404371895 (by Fisher Lee)
ok kR kR ok R ko kK Rk kR ok kK ok

output_negf.txt.0000 DH T, transmission |& 3 FIFRIREX NS, #IHGEE T 151TH 0BT
DAZEITTIUI KXV, REIOEE ClE, B & BELEED R 2 FHETH 5729, |
BLEE CHGELDEE Z 2. L7edioC, B#EBEN 5AHOFR L D/NE RS,
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