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Lo TIROYIELEIL, HAHARTIEITOLSIZ45.

Ex 1 (aw) — 52918 x 107! (m)

HE 1 (auw) — 9.1094 x 1073} (kg)

g ] 1 (auw) — 24189 x 1077 (sec)
IANVF— 1(auw) — 27.212(eV)

2.2 ERFHIZDOWT

ARKTT T LI, x,y, 2 TRXCIHEBR, o ZFPERTy, 2 SFEFR, 2,y 1FEWRT 21
HFER, vy, 2 TRTAMRDATHDOERSFMORENTRETH L. FRTIETNEER
U, EUIRBEARMZEIZ L. b, TAF—AHNT—XIE, TRTCOERRMCHERN
NHBD, NA4F)AMNIT =R, 2y, 2T XTIHEERDAREBEED BB N 728,
i DIFRGEM & O B2,

2.3 7JO0—F+¥—Fh

K77 L,070—F ¥y —b%&, M1LIZRT. FUZHTL 2HEEIL, NI A —XFEDE
B LA DT, HEIZTHE L.

2.4 BERFVIYIIZIDOWT

ATV T T L%, ST NEETFOMAER%, EIT Projector augmented-wave i THLUD
Peo TVWBH, —HDILE T/ VARERBEAR T vy VEHWS. 20O/ )V ARERRAR T v
T youiE, W - MORMRSEESRE MR IR DR U 28R T VY v LT — X R—ZANCPSIT %
RIBTITLRIZAN 7 7ANVELRLZHDTHS. RT V¥ VDT —X~_R—ZNCPS
2 ) =X DWTHE, http://www.geocities.co.jp/Technopolis /4765 /INFO /guidee.html % £
DZ k.

2.5 WFIMIBDREZICDWT

AT T T L%, KREEEGHEZ&SEIZITS 22 HWIZHEBEINTWS. Z07-HI121E, #
BOFE ) — RERAWCHFIGFEZTS. KETIE, WHALGEDOFRNIZ DWW TIXEHE % &S0
T5M, MBEOHHDD, KEIZBIT2DNIMLIZET I EEDEEZ1TD.

WA GRIE, ATIZHITB 222 KHTE 5.

1. 70t R85 FHEZERO 7o 20 CXidbdT 5. 70 ANREHTEIAEY 22
RHNZEEIIEL, ZEAEMSIICHEZITS. 7o AR TT — X OHESBRABRERIGE,
T—=REXY NI =27 =TV EE2REHLTO ot 22X T 5.
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2. 2L v RS 125070 XAD, BHOHRFEDLR (27) 2 HWTERZ1TS. A€V %M,
T AR THIETS720, £ALy RTAEVEMEZEET S, LizA>T, ALy R
TOT—XDOHEZBPBERIGETEH, AEVEMEZEAELTWE O T AN AR
RAHTHBN, REFETHAMRERAL Y FEP ATV EIX, N—FUZ 7RI TWS
AR (A TH) AT BICHBI NS,

A7 TS MNEIMAOWHMENFZ B L ICa—F 1 v r7InTnwb, =L, Wy
D% HRIIZK RIS 2728, FEiT5eMz23did T 2062 AN IZELT.

Tat AN T 5. - 1. O HRTHSEERITS.

2Ly Risbd 5. - 2. D SR TUHSLZETTS.

Wrbd 5. - 1. & 2. Ol HFD AR THFLZETTS.
m 70t ATUWHET S, - 1. OFATm D 7o ATy T 5.
n ALy RTHFMET 2. - 2. 05X TofllDO AL v RTHHLT 5.
nxm Tzt 5. -1 78 ZAH7ZD nf{lOAL Y FT, m 7 AffiHT 5. & nxm
fADOWHEESR (7)) Z2HHLTCHILT S, ZOX 1 TOUFULENT TV v RAfigibE NS,
A, FRIZW D ORWED X EOFIZRES.

3 VY—RA7A5ZL0OaVIN1I)L
3.1 VY—27A045L0paE—

RSPACEyymmdd.zip % 58 EO@# Y 2 7 4 )V XIZEHET 5. 22 Cyymdd 1%, 7025 4
A UZEEAHTH S, BBELZT 1 L2 MY OHIZ v8combi & pspaw & WS T 1 L 27 K
PERESND. BIHIEY —RAT7 71 UBKBHINZT 4 L2 MY, BEIHEHOBRRT Vv v
WS NZT 4 LI MY ThB.

3.2 makefile D% E

V—=AT0a T I Lh%AVNAINVT BIZH72D, v8combi DHID makefile #ZFHF 5. EFAL
727 A IV Z DO HIZ makefile 23 5. #JHAMEIX, Intel Fortran Compiler % > A b —)L L7z PC
77 AR —=HIZEELTHD, makefile ® 4 17HD

system = xeon

1272 > CT\W5. Intel Fortran Compiler 241 Y A M =)L U7 PC 27 7 AR —%f5DTHNIL,
CDFFEFEFETZHEILV. LI TN LMD I Ea -2 2 M52, R1DLSITHRE
5.

3.3 v/

T4 L2 b v8combi D KT,
>make!

Lasmiz 7avy 7 hThHhb. AHLEBEWEDIZ.



# 1: makefile DFE

AR X T av
Havv¥a—X kei
IR KF AR FEHSE Y > X — COMA | coma
HIUKFYIVERFSERT sekirei sekirei

EANT B, TVRA IV, kukan8, ele, l1dos, orbcharge &5 7 7 A WAMEHINT WS Z
ExlfERT 5.

4 BEEBELSFOFEEITD
FTRIIIC, RETTIE, ERAHIEE UT, Ix]l CHEBERSZMHETIZBIT A CONTDE
FIRREE R 217D,

41 Ta4L MY DER

£9, FHDF—LT AL 2Z M) (ZZTlE~/ETB)DFIZETHT A V2 MY ~/CO %A1E
D, THIT~/CODTIZT« L2 bV pspaw(~/CO/pspaw) Z/EK T 5. LT, V—AT 71
ZAVNRANVUTZT 4 L2 MY v8combi h* 5 ~/CO T, kukan8, read.inp, atom.xyz, job.sh % 3
Y'—9%. RIZ, RSPACEyymmdd.zip ZEFA L7271 L2 MV Dpspaw T« L7 MU MRS, KHE
DEERT > %IV T 74 )V paw.006 LEFZEDEART > > v )L 7 7 A )L paw.008 &, ~/CO/pspaw
IZa¥—95%.

4.2 NTA—=4T 74 )Lread.inp DIEK

~/CO DH D read.inp %, IROFID LS IZHFEHZ 5. KRFETHEWZISH, HAGFETE
HILuREDOHBNTA—RTHL. EAFBEHDEZ NI A —XDEKIE, BRTHIHTS.

read.inp 7 7 1 IVOIERMH] (FIHD 69 17D H)

1: ![ndisp]
2: 66
3: ![nprocx], [nprocyl, [nprocz], [nprock]
4: 1111
5: ![xmax], [ymax], [zmax]
6: 10.0d0 10.040 10.0d0O
7: ![nxmax], [nymax], [nzmax]
8: 30 30 30
9: ! [npxmax], [npymax], [npzmax]
10: -8 8 26
11: ![nso], [socang(1)], [socang(2)]
12: 0 0.040 0.0dO
13: ![nsym]
14: 0
156: ! [neigmx]
16: 8
17: ![natom]
18: 2
19: ![num_atcell]
20: -1
21: ! [num_ppcelll
22: -1
23: ! [num_ppcell_d]
24: -1



25: ! [gmax]

26: 20.0d0
27: ![nperi], [npopshow]
28: 00

29: ! [numkx], [numky], [numkz], [ksym], [kband]
30: 11100

31: !k point (write all k points)

32: I[X], [Y], [Z], [weight]

33: 0.00d0 0.00d40 0.00d0 1

34: ![cexco]

35: VWN
36: ![nspv]
37: 1

38: ![epsvh], [epssd], [ratio_diis], [eps_scf]
39: 1.0D-8 1.0D-8 0.3d0 1.0D-8

40: ![ncgmin], [ncgmax], [ncgres]
41: 1 800 801

42: ![nprecon_cgl, [nprecon_diis]
43: 10

44: ![nsdmax], [nkscg]

45: 4 1

46: ![ndiismax], [ncgscf], [nretcg]l
47: 4 200 2000
48: ![nrrz], [nchange]
49: 11
50: ![etal, [looplimit], [nbrydn], [etamag(1)], [etamag(2)]
51: 0.20D0 200 10 0.5d0 2.0d0
52: ![tmstep], [nmd_start], [nmd_end], [ngdiis], [sconst]
53: 0.0DO 0 1 1 0.0d0
54: ![biasx], [biasy], [biasz]
55: 0.0DO 0.0DO 0.0DO
56: ![tf], [tfmin], [tfmax]
57: 0.003D0 -10.0DO 30.0DO
58: ! [nmdxyz]
0

60: ![chrgd], [npolcon], [polconocc]
61: 0.0DO 0 2.7d0

62: ![endjell, [chrjel]

63: 0.0d0 0.0d0

64: ! [fcut]

65: 1.0D-4

66: ![nprel, [nevhist]
67: 13

68: ! [northol

69: 1

TS L5DN=Va Il EoTlE, YUY TIANRLETHINTWAARENEEHEDT, TRRT
DINTRA—=ReF v I35, /2, ENTA—XROEWKZLLNIZET.



nproc{x,y,z,k}

{x,y,z}max

n{x,y,z}max

WHIFHERIENE. 5 =S, AEOFHETI, £T1IILTH
<.

ARSI E . -{x,y,z}max~+{x,y,z}max D FHHEMHIKIC
725, IS 2 RE T H55121F, atom.xyz(4.3 2 ) Hi
THRD 723 R T OJEFBEFED B H 2 5 9~15(a.u.) PALEDR
MxRO LS, FHEEEEZRET 5.

V0w B BTEEEERNZ L. 2xnxmax D3z HHED T D v
R#(, xmax/nxmax 2327V v Rigdx 12725, 7V v NiEDH
ENZDWTIE Appendix 22 BD Z &,
AT S INEIBR OB, EREREL A X VWEEIRE TR x4,

neigmx
GUHE R <9 2 HBET 5.
natom J 2.
nperi R OREN. MBS0, ©, y HAZER, 2 /5
] JE I 1, o IR, y, = RS a2,
x, vy, z 3 A S 54 3.
numk {x,y,z} HAMDk K. 2,9,z TXTOHANZIERRR S M %R
L75aid 11z L Ta L. AMEREMGTEHRO k iEiE
5581, 33THMBEDOITIZk MOEREERTEL. X
7z, FEWEROFHEIZBE W TIE, numkx X numky x numkz DFE
Z numkx IZ AN, fiz 1L THRL.
nspv SBABEEAR T VY vy VIZAY v O JH:1, ERE2.
eta BREOH ABEAETBRICB T 2ETFEEOHE L.
looplimit HREEO B B EREST BRI B 2 XKEEHAE O Bk EI#K.
nbrydn B EEIRARF O Broyden {EDEREE. 112 ET 5 & Hifl
RETEERAIIRS.
tmstep R FHEE B LR DR A 7 v 7.
nmd_end R G s LR D A T v 7L
ngdiis JR G B A LR I B 1 5 Pulay IEDJEREEL. 1 ITRET 5
EHFUZ DA > THRFZH N
npre AIEAEE TIRRE D AIA AIE. FiAAL:0, HFrRfER:L.

4.3 BRFEZET 714 IVDER

RIZ, BT Y DGR ZFCIB U7 7 7 A ) atom.xyz ZIEKT 5. KEDOFHETIX, AT
D XIITRET D, FHEOERIE, O TO v FBEE, yFEfE, » BE, H1&S, » M
DGERHELD AL v F, y HAOHERE DA A v F, 2 HROHER#ELD A1 v F, i
TOHE [HTE xBTOER (1838 a.u.) THD. EEFHEILD AT v FR0DEE, TDH
MANER T 2802 SRV, AETIEETREOAEZHEAT DT, IRTOASITYFE0IZL
THL. WP EEME D 25618, JEofEn72, Pzt nL. LEB>THRT
PNHHNEK, ZOT7 71 IVIENITHETH .
atom.xyz 7 7 1 VOLERRG] (WD 3 7D H)

1:1v [x], [yl, [z], [atom number], switch [x], [y], [z], [weight], switches [soc]l, [pp], [nal
2: 0.5500000000000000D+00 0.5500000000000000D+00 0.5500000000000000D+00 6 0 O 0O 22056.00 00 1 1la



3: -0.5500000000000000D+00 -0.5500000000000000D+00 -0.5500000000000000D+00 8 O 0 O 29408.00 00 1 2a

CO 23 7O 7 HFE 1% 2.13~2.14(a.n.) TH DD, KETIE, BIZEFEERELEHE
(2 KD SR AR A SR B 728, EEREL D BRI EL TH L.

4.4 FEFRI) T NDOERK

s T LEFHIC, FAITAIY T NEEHKT S, 22 TlE, Sun Grid Enginel2 £5Y a7
B AT LEBAVAN=NVULEZPCY IARXRTOEGFEZEELZYa 7AT ) T MZDOWT
N T 5. MOFFREES AT LATEITTIERICIE, FEES AT LG A7) T 774
W HEfET 5 T L.

ZDOYaTdJAr YT MT, 2{7THTHEHAT S 37 OB (258D n xm), 3{THT1 71
AL DDAL Y NBQR58iDn) Z#ANT 5. 7oA 258D m) iZ20Tlk, A2V
7 N OFRTHBIMIZEIET 5.

job.sh 7 7 A VDM
1: #!/bin/csh

2: #$ -cwd -pe mpi 1

3: setenv OMP_NUM_THREADS 1

4: mv $USER.$PE.$J0OB_ID.1 hosts

5: set TEST = ""

6: foreach aaaa (‘cat hosts‘)

7 Q I++

8 set TEST = ($TEST ‘echo $aaaa‘)
9: end

10: rm hosts

11: set i=0

12: while ( $i < $NSLOTS )

13: @ i = $i + $OMP_NUM_THREADS

14: echo $TEST[$i] >> hosts

15: end
16: @ i = $NSLOTS / $OMP_NUM_THREADS
17:

18: mpirun -np $i -machinefile hosts ./kukan8

4.5 BFREHETIOV S LDEIT

TaT T LADEFIZgsub L WD AV RT, YVaTEHATS.
>qsub job.sh
IEFRS T 2N, ETRESIR 07 I APHIRFICETI NS, BT REFHE s 5
L& TS B L, 1tho.00000, vht.00000, wfc.00000, mdresult.dat D3ERK X 5.
>cat mdresult.dat

t )\jjj— E) & lfl‘ﬁ%ﬂ:%%ﬁﬁnlmf % 5 J//LT mdresult.dat @ Ij‘]'@“% Tj—

computed by kukan8e 03/29/2017-01
========== data from read.inp ==========

ndisp : 66
nprocx H 1
nprocy : 1
nprocz : 1
Xmax : 10.0000000000000
ymax : 10.0000000000000
zZmax : 10.0000000000000
nxmax : 30
nymax : 30
nzmax : 30
npxmax : -8
npymax : 8



npzmax : 26

nso : 0

socang : 0.000E+00 0.000E+00 0.000E+00
nsym : 0

neigmx : 8

natom : 2

num_atcell : 2

num_ppcell : 2
num_ppcell_d: 2

gmaxps : 20.0000000000000
nperi : 0

npopshow 0

numkx 1

numky 1

numkz 1

ksym 0

kband 0

cexco : vwn

nspv : 1

epsvh 1.000000000000000E-008
epssd 1.000000000000000E-008
ratio_diis 0.300000000000000
eps_scf 1.000000000000000E-008
ncgmin : 1

ncgmax : 800

ncgres : 801

nprecon_cg 1
nprecon_diis: 0

nsdmax 4

nkscg 1

ndiismax : 4

ncgsct : 200

nretcg : 2000

nrrz : 1

nchange : 1

eta ¢ 0.200000000000000
etamag : 0.5000E+00 0.2000E+01
looplimit : 200

nbrydn : 10

tmstep : 0.000000000000000E+000
nmd_start : 0

nmd_end : 1

ngdiis : 1

sconst : 0.000000000000000E+000
biasx : 0.000000000000000E+000
biasy : 0.000000000000000E+000
biasz ¢ 0.000000000000000E+000
tf ¢ 3.000000000000000E-003
tfmin : —-10.0000000000000
tfmax : 30.0000000000000
nmdxyz : 0

chrgd : 0.000000000000000E+000
npolcon : 0

polconocc : 2.70000000000000
endjel : 0.000000000000000E+000
chrjel : 0.000000000000000E+000
fcut ¢ 1.000000000000000E-004
npre : 1

nevhist : 3

northo : 1

eps : 1.000000000000000E-016

eps_eig_diis: 1.000000000000000E-014
alambda_diis: 0.500000000000000
alambda_min : 0.100000000000000

alambda_max : 1.00000000000000
nradmx : 1502
nrprjmx : 6
nprjmx : 18
1sphel : 8
nlmax : 4
lrhomx : 25

nfiltyp : 1



psctoff

ngmx 400
psftrad 10.0000000000000
psctrat 1.00000000000000
psext 2.00000000000000
filpp 2.000000000000000E-002
rctpcc 2.00000000000000
nmesh 2
npmesh 2

veta 0.200000000000000
new_pwx 0
new_pwy 0
new_pwz 0
new_rsx 0
new_rsy 0
new_rsz 0
nintldmax 1000

ndec 12

nf 4

nfdg 4

nfh 4

nrasy 0

nrasz 0

nrepx 1

Zs_pre 0.500000000000000
pol_pre 1.50000000000000

1.05000000000000

Filtering of pseudopotentials is implemented by Fermi distribution.
Filtering of pseudopotentials is implemented by Fermi distribution.
npxmax, npymax, and npzmax are updated below.

npxmax
npymax
npzmax

8
8
8

data computed by listvecdim

cell size [1x,ly,lz (a.u.)]
0.200000000D+02 0

coarse grid spacing [hx,hy,hz (a.u.)]

0.333333333D+00 0
dense grid spacing [hx,hy,hz (a.u.)]
0.166666667D+00 0
cutoff energy of wave functions [gmax_coarse,gmax_dense (Ry)]
0.888264396D+02 0
number of electron
0.100000000D+02 0

electric field [ex,ey,ez (a.u./a.u.)]

0.000000000D+00 0

time step (a.u.)

(fs

0.000000000D+00 O

thermo (k)

0.947268709D+03 0O
cufoff of force acting on atoms (a.u.)
0.100000000D-03
charge mixing ratio of scf
0.200000000D+00

nrasy,nrasz
0

.200000000D+02
.333333333D+00
.166666667D+00
.355305758D+03
charge
.000000000D+00
.000000000D+00

)
.000000000D+00

kt (a.u.)

.300000000D-02

0

0.200000000D+02

0.333333333D+00

0.166666667D+00

spin

0.100000000D+01

0.000000000D+00

Wavefunctions & electron density are generated automatically.
(electrons)

total charge

10.0000000000000

fermi level -0.156250000000000
atomic charge(electrons)
1 3.96711149641430
2 6.03288852488762

K
o
2

e e e e

eigen value

.1146306028E+01
.5206152117E+00
.4881698896E+00
.4881698895E+00
. 3228998209E+00
.3496017757E-01
.3496017755E-01

s>

[elelNelNelNelNe Neol

(hartree)

residual norm ,

.8007059172E-05
.5328887496E-05
.1228950837E-06
.2098904900E-06
.4285043306E-05
.2643743139E-04
.2643696682E-04

10

[elelNeleNelNe Nel

occupation

.1000000000E+01
.1000000000E+01
.1000000000E+01
.1000000000E+01
.1000000000E+01
.2763756664E-17
.2763756649E-17



1 1 8 0.1501474936E-01 0.6926060496E-02 0.1610230826E-24

Scf= 55 dp= 0.8743034034D-08
one electron energy -5.93232167908051 (hartree)
exchange correlation energy -5.93120017284993 (hartree)
hartree energy -29.8579787407655 (hartree)
ewald energy 12.5967331459555 (hartree)
field correction 0.000000000000000E+000 (hartree)
B_con correction 0.000000000000000E+000 (hartree)
helmholtz free energy -29.1247674467404 (hartree)
Total energy -29.1247674467404 (hartree)

atomic force
1 0.2581769902112212D+00  0.2581769902114270D+00  0.2581769900183384D+00
2 -0.2581769902112212D+00 -0.2581769902114270D+00 -0.2581769900183384D+00
mdstep= 1
atom coordinate (input)
0.5500000000000000D+00  0.5500000000000000D+00  0.5500000000000000D+00 6 O O O 22056.00 00 1 la
-0.5500000000000000D+00 -0.5500000000000000D+00 -0.5500000000000000D+00 8 O O 0 29408.00 00 1 2a
atom coordinate (output)
0.5500000000000000D+00  0.5500000000000000D+00  0.5500000000000000D+00 6 O O O 22056.00 00 1 la
-0.5500000000000000D+00 -0.5500000000000000D+00 -0.5500000000000000D+00 8 O O 0 29408.00 00 1 2a
real time  450.494811928016 (sec)
com. time 0.126425336726243 (sec)
com. vol. 0.000000000000000E+000 (byte)

mdresult.dat @ total energy & atom force 5%, EDORNEE 10 HiFEE —E L T, FHEIX
B THE. AV A T2 &> THEIENHF AR 5720, 10 HEABEOEDIZOWTIE, LD
FEREBLRDLIENDD.

5 EtEZHLIET S

25 HiTIRAR & 5z, ¥k T et AWMHfk e ALy RAidbR3H 5. RETIX, Wi
DAFULFIFEZDOWTHENT S, 4H, KEOHIFED mdresult.dat 1%, ETRHZRWT 4%
LRILTHS. 72770, Wi kK 2HEANEFDEFIZL D, HAKEN4ZOFER L LT N
RGN D 5.

51 4x1TARL v RitFbLd B

FIMDIZ, REMNEHEALAL v RiF{b%E4T 5. read.inp, atom.xyz 7 7 T V4 FEE[F U
ThHbO, FITA2ZY TN jobsh DARLRDL. TNl 4EN»SDEHETN % FFTRY.

job.sh 7 7 A VD AEEMHI

1: #!/bin/csh

2: #$ -cwd -pe mpi 4

3 setenv OMP_NUM_THREADS 4

4: mv $USER.$PE.$JOB_ID.1 hosts

5: set TEST = ""

6: foreach aaaa (‘cat hosts‘)

7: @ I++

8 set TEST = ($TEST ‘echo $aaaa‘)
9 end

10: rm hosts

11: set i=0

12: while ( $i < $NSLOTS )

13: @ i = $i + $0MP_NUM_THREADS
14: echo $TEST[$i] >> hosts

15: end
16: @ i = $NSLOTS / $OMP_NUM_THREADS
17:

18: mpirun -np $i -machinefile hosts ./kukan8

AETHHZBELTWAPC Y SARTIE, YaTORAKEERLTHS. 7721, Wz
BI3Z < OHBEEREZMHHT 5720, FEEC AT AL >TIE, WHFHEDY a TEASEN
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RIDGENHL. GHTLEHEES AT LAOFBIAE 2SO Z &, FHERRIE, mdresult.dat
THERTEZ 5. HH X5 mdresult.dat @ total energy & atom force 728, 4ZDH D & 10 HiFE
E—H LTV E W, £72, mdredult.dat D F225 317HD real time 2%, 4 FEDFER & LA
THALTWE Z L 2ffERT 5.

5.2 1x8 Ot RMFT S

8 7uk ATMHMLT 5 HiEEHHT 5. atomxyz 7 7 A VT4 BN SEF IR, T,
read.inp DM FEHIETITZ FEeDO XS ITEFE SR 5. T2 Tlk, EHEMEEE 2, vy, 2 HHIZ 25
LU, BV THEEIZ1I O AZ2E DY TS, 20X, KAMDITY v MDY, ¥ TR
DIEEUT 72 > TV T NIXZR 572\ (2xnxmax A nprocx THI D YN X 67200, ) T &ITH
B35, TRl 4EPS0EFE RN EZHFTTMRY.

read.inp 7 7 1 VOLERM] (#DD 69 17D H)

: ![ndisp]

66

3 ! [nprocx], [nprocy], [nprocz], [nprock]
4 2221

5: ! [xmax], [ymax], [zmax]

6: 10.0d0 10.0d0 10.0d0
7.

8

9

N =

! [nxmax] , [nymax] , [nzmax]
30 30 30
: ! [npxmax], [npymax], [npzmax]
10: -8 8 26
11: ![nso], [socang(1)], [socang(2)]
12: 0 0.0d0 0.0dO

13: ![nsym]

14: 0

15: ! [neigmx]

16: 8

17: ![natom]

18: 2

19: ![num_atcell]
20: -1

21: ! [num_ppcell]
22: -1

23: ! [num_ppcell_d]
24: -1

25: ! [gmax]

26: 20.0d0

27: ![nperil, [npopshow]
28: 00

29: ![numkx], [numky], [numkz], [ksym], [kband]
30: 11100

31: 'k point (write all k points)

32: I[X], [Y], [Z], [weight]

33: 0.00d0 0.00d0 0.00d0 1

34: ![cexco]

35: VWN
36: ![nspv]
37: 1

38: ![epsvh], [epssd], [ratio_diis], [eps_scf]
39: 1.0D-8 1.0D-8 0.3d0 1.0D-8

40: ![ncgmin], [ncgmax], [ncgres]
41: 1 800 801

42: ![nprecon_cgl, [nprecon_diis]
43: 10

44: 1[nsdmax], [nkscg]

45: 4 1

46: ![ndiismax], [ncgscf], [nretcg]

47: 4 200 2000
48: ![nrrz], [nchange]
49: 11
50: ![etal, [looplimit], [nbrydn], [etamag(1)], [etamag(2)]
51: 0.20D0 200 10 0.5d0 2.0d0
52: ![tmstep], [nmd_start], [nmd_end], [ngdiis], [sconst]
53: 0.0D0O 0 1 1 0.0d0
54: ![biasx], [biasy], [biasz]
55: 0.0DO 0.0DO 0.0DO
56: ![tf], [tfmin], [tfmax]
57: 0.003D0 -10.0DO 30.0DO
58: ! [nmdxyz]
0

60: ![chrgd], [npolcon], [polconocc]
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61: 0.0DO 0 2.7d0
62: ![endjell, [chrjell
63: 0.0d0 0.0dO

64: ![fcut]

65: 1.0D-4

66: ![nprel, [nevhist]
67: 13

68: ! [northol

69: 1

F72, FRICEFTHDOAZ Y 7T N7 74 )Vjobsh D45 DEFERS %2 HFTRT.

job.sh 7 7 1 VDIEREH

1: #!/bin/csh

2: #$ -cwd -pe mpi 8

3 setenv OMP_NUM_THREADS 1

4 mv $USER.$PE.$JOB_ID.1 hosts

5: set TEST = ""

6: foreach aaaa (‘cat hosts®)

7: Q I++

8 set TEST = ($TEST ‘echo $aaaa‘)
9 end

10: rm hosts

11: set i=0

12: while ( $i < $NSLOTS )

13: @ i = $i + $0OMP_NUM_THREADS
14: echo $TEST[$i] >> hosts

15: end
16: @ i = $NSLOTS / $OMP_NUM_THREADS
17:

18: mpirun -np $i -machinefile hosts ./kukan8

Va7 DHRASHE, 5o CIZFHRMROMESIEE, 5.1HEACTHS.

5.3 4Ax8 T/\A4 7)) vy Rzl ¥ %

4x8 TWFMLT B /iiEZ T 5. read.inp, atom.xyz 7 7 ’f WVIE51HiEFEUTHY, FEiT
A2 ) 7N jobsh DARLZ. FFRIZ4ENS DL Z2FFTRY.
job.sh 7 7 A L ODAEEMHI

1: #!/bin/csh
: #$ -cwd -pe mpi 32

3 setenv OMP_NUM_THREADS 4

4 mv $USER.$PE.$J0B_ID.1 hosts

5: set TEST = ""

6: foreach aaaa (‘cat hosts‘)

7: Q@ I++

8: set TEST = ($TEST ‘echo $aaaa‘)
9 end

10: rm hosts

11: set i=0

12: while ( $i < $NSLOTS )

13: @ i = $i + $0MP_NUM_THREADS
14: echo $TEST[$i] >> hosts

15: end
16: @ i = $NSLOTS / $OMP_NUM_THREADS
17:

18: mpirun -np $i -machinefile hosts ./kukan8

Va T DHEANE, o CICEHESREOMRGIEX, 5.1HEFEUTHS.

6 RFEEDmE(t

6.1 NS X—4T 74 ILDIERK

JRFF & ol b 217 5121, read.inp & atom.xyz #EHEHZ 5. PAFIZ, read.inp DFl % R
T 5200 DEEREZBTFIIL TN,

read.inp 7 7 1 VRSB (DD 69 17D H)
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! [ndisp]

66

! [nprocx], [nprocy], [nprocz], [nprock]
2221

! [xmax] , [ymax] , [zmax]

10.0d0 10.0d0 10.0d0O

! [nxmax] , [nymax] , [nzmax]

30 30 30

! [npxmax], [npymax], [npzmax]
10: -8 8 26

11: ![nso], [socang(1)], [socang(2)]
12: 0 0.0d0 0.0dO

OO~ WN -

13: ![nsym]

14: 0

15: ! [neigmx]

16: 8

17: ! [natom]

18: 2

19: ![num_atcell]

20: -1

21: ![num_ppcelll

22: -1

23: ! [num_ppcell_d]

24: -1

25: ! [gmax]

26: 20.0d0

27: ! [nperil], [npopshow]
28: 00

29: ! [numkx], [numky], [numkz] , [ksym] , [kband]

30: 11100

31: !k point (write all k points)
32: ![X], [Y1l, [Z], [weight]

33: 0.00d0 0.00d0 0.00d0 1

34: ![cexco]

35: VWN
36: ![nspv]
37: 1

38: ![epsvh], [epssd], [ratio_diis], [eps_scf]
39: 1.0D-8 1.0D-8 0.3d0 1.0D-8

40: ![ncgmin], [ncgmax], [ncgres]

41: 1 800 801

42: ![nprecon_cg], [nprecon_diis]
43: 10

44: ![nsdmax], [nkscg]

45: 4 1

46: ![ndiismax], [ncgscf], [nretcg]

47: 4 200 2000
48: ![nrrz], [nchange]
49: 11
50: ![eta], [looplimit], [nbrydn], [etamag(1)], [etamag(2)]
51: 0.20D0 200 10 0.5d0 2.0d0
52: ![tmstep], [nmd_start], [nmd_end], [ngdiis], [sconst]
53: 80.0DO 0 20 5 0.0dO
54: ![biasx], [biasy], [biasz]
55: 0.0DO 0.0DO 0.0DO
56: ![tf], [tfmin], [tfmax]
57: 0.003D0 -10.0DO 30.0DO
58: ! [nmdxyz]
0

60: ![chrgd], [npolcon], [polconocc]
61: 0.0D0 0 2.7d0

62: ![endjell], [chrjell

63: 0.0d0 0.0dO

64: ! [fcut]

65: 1.0D-4

66: ![nprel, [nevhist]
67: 13

68: ! [northo]

69: 1

RIZ atom.xyz DRl ZRT. T2 T, H itz RElT 20T, &AMOHEER#EILD A
AV FE LTS, ABPSDEHELEFTFIZL TV .
atom.xyz DIEFH] (FJDD 3 17DH)
1:1v [x], [yl, [z], [atom number], switch [x], [y], [z], [weight], switches [soc]l, [pp], [nal

2: 0.5500000000000000D+00 0.5500000000000000D+00 0.5500000000000000D+00 6 1 1 1 22056.00 00 1 1a
3:-0.5500000000000000D+00 -0.5500000000000000D+00 -0.5500000000000000D+00 8 1 1 1 29408.00 00 1 2a
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6.2 OV ZLDEST

NIGA—R T 7 ANVDEENMRT Uz, 70l 5 5%2FEGT5. 70l s L0FETIE, 5.3
HiTHW/EEIITAZY 7 hjobsh ZHWT, Yardz#HATS.

TuT5 LAHHET S &, mdresult.dat IZEFEFRESERELA Ty 7T L OFEFIREOEERA T
J1¥ 5. mdresult.dat DEFZEDEB/S mdstep=20 D & Z AT, total energy H%J-29.170556(a.u.),
atom coordinate (output) 7> 55 U 72 )5 FHEEEE 2 © D5 F DAY 2.14(au.) FREEIZ R 5 T
WIS TH .

7T ABEVABLERODEFIREAETET S

WFEAEDFEFRA LY, O30 F, SoDFREFACUSBLTED, ZOLk5%LD%K
SIWIZIFAY VR EZERBULHEZITORBENRD L. 22T, 0, D TFOETIREEZ T %2 H1Z3i0H
I 5.

7.1 T4 LU M) DEH

ABLYEBEIZT AL Z NYDIERE 774NV D AV —%1FS. HRT VI vy IV EBNT 2 TF«
L2 MY pspaw (2%, BBEHOHERT > > ¥ )b paw.008 Z I —9 5.

7.2 NS X—FT 74 ILDIERK

Oy, 3 T %FHET 51Tl read.inp & atom.xyz ZEHEZHZ 5. BATIZ, read.inp DHIZRT. 5.2
HEPODEE[EFFIZLTWVWS.

read.inp 7 7 1 VOLEREG] (WIDHD 69 7D H)
1: ![ndisp]
2: 66
3 ! [nprocx], [nprocyl, [nprocz], [nprock]
4: 2221

5: ! [xmax], [ymax], [zmax]

6: 10.0d0 10.0d0 10.0dO

7 ! [nxmax] , [nymax] , [nzmax]

8 30 30 30

9: ! [npxmax], [npymax], [npzmax]

10: -8 8 26

11: ![nso], [socang(1)], [socang(2)]

12: 0 0.0d0 0.0dO

13: ![nsym]

14: 0

15: ![neigmx]

16: 8

17: ![natom]

18: 2

19: ![num_atcell]
20: -1

21: ! [num_ppcelll
22: -1

23: ! [num_ppcell._d]
24: -1

26: ! [gmax]

26: 20.0d0

27: ![nperi], [npopshow]
28: 00

29: ![numkx], [numky]l, [numkz], [ksym] , [kband]
30: 11100

31: !k point (write all k points)

32: I[X], [Y], [Z], [weight]
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33: 0.00d0 0.00d0 0.00d0 1
34: ![cexco]

35: VWN
36: ![nspv]
37: 2

38: ![epsvhl, [epssd], [ratio_diis], [eps_scf]
39: 1.0D-8 1.0D-8 0.3d0 1.0D-8

40: ![ncgmin], [ncgmax], [ncgres]
41: 1 800 801

42: ! [nprecon_cg], [nprecon diis]
43: 10

44: ![nsdmax], [nkscg]

45: 4 1

46: ![ndiismax], [ncgscf], [nretcg]

47: 4 200 2000

48: ![nrrz], [nchangel

49: 11

50: ![etal,[looplimit], [nbrydn], [etamag(1)], [etamag(2)]
51: 0.20D0 200 10 0.5d0 2.0d0

52: ![tmstep], [nmd_start], [nmd_end], [ngdiis], [sconst]
53: 0.0D0 0 1 1 0.0d0

54: ![biasx], [biasy], [biasz]

55: 0.0D0 0.0DO 0.0DO

56: ! [tf], [tfmin], [tfmax]

57: 0.003D0 -10.0DO 30.0DO

58: ! [nmdxyz]

59: 0

60: ![chrgd], [npolcon], [polconocc]

61: 0.0D0O 0 2.7d0

62: ![endjel], [chrjell

63: 0.0d0 0.0dO

64: ![fcut]

65: 1.0D-4

66: ![nprel, [nevhist]
67: 13

68: ![northol

69: 1

RIZ atom.xyz DFl % =7,

atom.xyz DIERM] (FDD 3 7D H)

1:0 [x], [yl, [z], [atom number], switch [x], [y]l, [z], [weightl, switches [socl, [pp], [nal

2: 0.1100000000000000D+01 0.0000000000000000D+00 0.0000000000000000D+00 8 1 1 1 29408.00 00 1 1a
3:-0.1100000000000000D+01 0.0000000000000000D+00 0.0000000000000000D+00 8 1 1 1 29408.00 00 1 2a

7.3 7OV ZLDET
INTGA—RITFTAIVDEEIMNKT U5, TV hE2FETTH. 7025 LDETIE, 5.3
HiCcHW/ZEITAZY 7 Njobsh ZHWT, YVardz#HATs.

7.4 FERDMER
AL T 35 & mdresult.dat 7 7 A VDI I B, PAFIZ, mdresult.dat DH 3% -9,

I

computed by kukan8e 03/29/2017-01
========== data from read.inp ==========

ndisp : 66
nprocx : 2
nprocy : 2
nprocz : 2
Xmax : 10.0000000000000
ymax : 10.0000000000000
zZmax : 10.0000000000000
nxmax : 30
nymax : 30
nzmax : 30
npxmax : -8
npymax : 8
npzmax : 26
nso : 0
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socang : 0.000E+00 0.000E+00 0.000E+00

nsym : 0

neigmx 8

natom : 2

num_atcell : 2

num_ppcell : 2
num_ppcell_d: 2

gmaxps : 20.0000000000000
nperi : 0

npopshow 0

numkx 1

numky 1

numkz 1

ksym 0

kband 0

cexco : vwn

nspv : 2

epsvh 1.000000000000000E-008
epssd 1.000000000000000E-008
ratio_diis 0.300000000000000
eps_scf 1.000000000000000E-008
ncgmin H 1

ncgmax : 800

ncgres H 801

nprecon_cg 1
nprecon_diis: 0

nsdmax 4

nkscg 1

ndiismax : 4

ncgscf : 200

nretcg : 2000

nrrz : 1

nchange : 1

eta ¢ 0.200000000000000
etamag : 0.5000E+00 0.2000E+01
looplimit : 200

nbrydn : 10

tmstep ¢ 0.000000000000000E+000
nmd_start : 0

nmd_end : 1

ngdiis : 1

sconst : 0.000000000000000E+000
biasx ¢ 0.000000000000000E+000
biasy : 0.000000000000000E+000
biasz 0.000000000000000E+000
tf : 3.000000000000000E-003
tfmin : -10.0000000000000
tfmax : 30.0000000000000
nmdxyz : 0

chrgd ¢ 0.000000000000000E+000
npolcon : 0

polconocc : 2.70000000000000
endjel : 0.000000000000000E+000
chrjel ¢ 0.000000000000000E+000
fcut ¢ 1.000000000000000E-004
npre : 1

nevhist : 3

northo : 1

eps : 1.000000000000000E-016

eps_eig_diis: 1.000000000000000E-014
alambda_diis: 0.500000000000000
alambda_min : 0.100000000000000

alambda_max : 1.00000000000000
nradmx : 1502
nrprjmx : 6
nprjmx : 18
1sphel : 8
nlmax : 4
1rhomx : 25
nfiltyp : 1
psctoff : 1.05000000000000

ngmx : 400



psftrad 10.0000000000000

psctrat 1.00000000000000
psext 2.00000000000000
filpp 2.000000000000000E-002
rctpcc 2.00000000000000
nmesh : 2
npmesh : 2

veta 0.200000000000000
new_pwx : 0
new_pwy 0
new_pwz : 0
new_rsx : 0
new_rsy : 0
new_rsz 0
nintldmax 1000

ndec 12

nf 4

nfdg : 4

nfh : 4

nrasy : 0

nrasz 0

nrepx H 1

Zs_pre 0.500000000000000
pol_pre 1.50000000000000

Filtering of pseudopotentials is implemented by Fermi distribution.

npxmax, npymax, and npzmax are updated below.
data computed by listvecdim

npxmax : 8
npymax : 8
npzmax : 8

cell size [1x,ly,lz (a.u.)]
0.200000000D+02 0.200000000D+02
coarse grid spacing [hx,hy,hz (a.u.)]
0.333333333D+00 0.333333333D+00
dense grid spacing [hx,hy,hz (a.u.)]

0.166666667D+00 0.166666667D+00 0.166666667D+00
cutoff energy of wave functions [gmax_coarse,gmax_dense (Ry)]
0.888264396D+02 0.355305758D+03
number of electron charge
0.120000000D+02 0.000000000D+00
electric field [ex,ey,ez (a.u./a.u.)]
0.000000000D+00 0.000000000D+00

0.200000000D+02

0.333333333D+00

spin
0.200000000D+01

0.000000000D+00

time step (a.u.) (fs)
0.000000000D+00 0.000000000D+00
thermo (k) kt (a.u.)

0.947268709D+03  0.300000000D-02
cufoff of force acting on atoms (a.u.)
0.100000000D-03
charge mixing ratio of scf
0.200000000D+00
mag. mix. rat., weight of mag. in F_broyd
0.500000000D+00  0.200000000D+01
nrasy,nrasz
0 0
Wavefunctions & electron density are generated automatically.

total charge  12.0000000000000 (electrons)
fermi level -0.200971118756570 (hartree)
spin polarization -1.99998396516831 (\mu_B)

atomic charge(electrons)
1 6.00000133848120
2 5.99999819350704

k,spin, band , eigen value R residual norm ,

1 1 1 -0.1208809610E+01 0.1983694557E-06 0
1 1 2 -0.6768339336E+00 0.7265701623E-07 0
1 1 3 -0.4707114513E+00 0.8016383386E-07 0
1 1 4 -0.4570551337E+00 0.7569689472E-06 0
1 1 5 -0.4570551337E+00 0.7644773082E-06 0
1 1 6 -0.1636900129E+00 0.8111198396E-05 0
1 1 7 -0.1636900128E+00 0.8111483469E-05 0
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.1000000000E+01
.1000000000E+01
.1000000000E+01
.1000000000E+01
.1000000000E+01
.4008717049E-05
.4008717023E-05



1 1 8 0.4081082372E-01 0.2043701728E-01 0.99650355654E-35
1 2 1 -0.1254553948E+01 0.1165788014E-06 0.1000000000E+01
1 2 2 -0.7390928147E+00 0.8173880198E-07 0.1000000000E+01
1 2 3 -0.5193707662E+00 0.2067187376E-05 0.1000000000E+01
1 2 4 -0.5193707662E+00 0.2070250955E-05 0.1000000000E+01
1 2 5 -0.5132248426E+00 0.6074156678E-07 0.1000000000E+01
1 2 6 -0.2382522248E+00 0.3582800592E-05 0.9999959913E+00
1 2 7 -0.2382522247E+00 0.3585528225E-05 0.9999959913E+00
1 2 8 0.3827315151E-01 0.1039612093E-01 0.2321905455E-34
Scf= 30 dp= 0.9568422665D-08
one electron energy -7.29258225155358 (hartree)
exchange correlation energy -6.53042442690354 (hartree)
hartree energy -43.0468963687653 (hartree)
ewald energy 16.3636363636364 (hartree)
field correction 0.000000000000000E+000 (hartree)
B_con correction 0.000000000000000E+000 (hartree)
helmholtz free energy -40.5062673294884 (hartree)
Total energy -40.5062666835861 (hartree)

atomic force
1 0.7867502558242023D-01 0.9811362833289650D-09 0.4125588759507082D-12
2 -0.7867502558242023D-01 -0.9811362833289650D-09 -0.4125588759507082D-12
mdstep= 1
atom coordinate (input)
0.1100000000000000D+01 0.0000000000000000D+00 0.0000000000000000D+00 8 0 0 0 29408.00 00 1 la
-0.1100000000000000D+01 0.0000000000000000D+00 0.0000000000000000D+00 8 0 0 0 29408.00 00 1 2a
atom coordinate (output)
0.1100000000000000D+01 0.0000000000000000D+00 0.0000000000000000D+00 8 0 0 0 29408.00 00 1 la
-0.1100000000000000D+01 0.0000000000000000D+00 0.0000000000000000D+00 8 0 0 0 29408.00 00 1 2a

real time 115.700261442922 (sec)
com. time 24.1898171515204 (sec)
com. vol.  13922409984.0000 (byte)

mdresult.dat @ total energy & atom force %%, EDANEL 10 HIFEE —Z L TwiiX, FHEIE
MIITH 5.
glEwmE, Rt z175121%, U< 6 EOEHTIT

8 ERPREDEFINREEEHE

AEOINETTOHEIX, MVILEIIAXR—DBEBTRELZRDIHBETH -2, AETIX
JEHIEE 2 > -4 P RA DR LIEEBHT 5.

8.1 R—/I—+FIJ

AN 2 R OSSP R Z2HAT G412, ZTO1EAMES2Z2120a2=y b2 Lz A— 3=
IVEHWS. HlZIE, IQ@&oKﬁU% RO AT, —EoHEEEEZ LS. KIZE
W, Eﬁ%@ﬂiﬁ%f%é MR IXX RO IE AR E B/NEALE UCRMEZ 2L TV
5. ZOEORGE, IRTOERFEZHALRLTE, EAFENEFZ2HATNIEIIWVL. 22
THELAES TR ESRWZ L, AR DRBEFOBIE ST 2f@ThH 5.
o, HTEAZRMIEZSEB, C, DIETFADIY—THD. ZDILiE, A—N—%
W 1A EREGICEAFBEIIENE, FTHADDB, C, DIZERSZ2FZNIXMHR
B TE 5, Z0O&DIZ, A==t V2HWVWALHA LG TERSBRWHEFOBM, R
NTEODRWGEENIL DD, ETF LR EIZ, A==k )% 1 AW EITBE S8
LLIRFDPEBLSTUEIZ DR WVWIDIFEETHIHLEDLR D B.
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2: A—N—+¥ )L

8.2 VUFUALIERODEFIRETEEZITD

fEEE, x, v, 2 DT RTOAAIZEEEZR>TW5. U735 T, read.inp DEEAR LM%
PETH/NT A —X nperi X3 ThH 5.

ABEYERIZT A L2 PYDERE 7 7AVD A —%21FS. RT Vv L 2KBINT 55+
L2 bV pspaw 121, VF I LHDERT V¥ ¥l paw.003 2 I —9 5.

7, readinp ZUFO XS ICEEHZ 5. VF U LDKFERIL6.64(an.) DT, FHME
I 2x{x,y,z}max 7% 6.64(a.u.) 12725 £ 51T {x,y,z}max % 3.32 £ 9 5. LAFIZ, read.inp D
Blemd. ABEPSDEE[EFFIZLTWNS.
read inp 7 7 A IVOESH] (DD 69 17D H)

! [ndisp]

66

! [nprocx], [nprocy], [nprocz], [nprock]
1111

3

4

5: ! [xmax], [ymax], [zmax]
6: 3.32d0 3.32d0 3.32d0
7 .

8

9

!\JH

! [nxmax] , [nymax], [nzmax]
10 10 10
: ! [npxmax], [npymax], [npzmax]
10: -8 8 26
11: ![nso], [socang(1)], [socang(2)]
12: 0 0.040 0.0dO

13: ! [nsym]

14: O

15: ! [neigmx]

16: 8

17: ! [natom]

18: 2

19: ![num_atcell]
20: -1

21: ![num_ppcelll
22: -1

23: ! [num_ppcell_d]
24: -1
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25: ![gmax]

26: 20.0d0
27: ![nperil, [npopshow]
28: 30

29: ![numkx], [numky]l, [numkz], [ksym] , [kband]
30: 11100

31: !k point (write all k points)

32: I[X], [Y], [Z], [weight]

33: 0.00d0 0.00d0 0.00d0 1

34: ![cexco]

35: VWN
36: ![nspv]
37: 1

38: ![epsvh], [epssd], [ratio_diis], [eps_scf]
39: 1.0D-8 1.0D-8 0.3d0 1.0D-8

40: ![ncgmin], [ncgmax], [ncgres]
41: 1 800 801

42: ![nprecon_cgl, [nprecon_diis]
43: 10

44: ![nsdmax], [nkscg]

45: 4 1

46: ![ndiismax], [ncgscf], [nretcg]l
47: 4 200 2000
48: ![nrrz], [nchange]
49: 11
50: ![etal, [looplimit], [nbrydn], [etamag(1)], [etamag(2)]
51: 0.20D0 200 10 0.5d0 2.0d0
62: ![tmstep], [nmd_start], [nmd_end], [ngdiis], [sconst]
53: 0.0DO 0 1 1 0.0d0
54: ![biasx], [biasy], [biasz]
55: 0.0DO 0.0DO 0.0DO
56: !'[tf], [tfmin], [tfmax]
57: 0.003D0 -10.0DO 30.0DO
58: ! [nmdxyz]
0

60: ![chrgd], [npolcon], [polconocc]
61: 0.0DO 0 2.7d0

62: ![endjell, [chrjell

63: 0.0d0 0.0d0

64: ![fcut]

65: 1.0D-4

66: ![nprel, [nevhist]
67: 13

68: ! [northol

69: 1

RIZ, atomxyz ZARND X DIZEESHZ L. 81HITHRNRZE DT, VF U LIIMROL A&
D THRNEN BT B ERF 7RI 2l TH D, BT 7 1 IVIZIRDBID & 5127 5.

atom.xyz DIERM] (KDD 3 17D H)

1:0 [x], [yl, [z], [atom number], switch [x], [y], [z], [weightl, switches [socl, [pp], [nal
2:0.3320000000000000D+01 0.3320000000000000D+01 0.3320000000000000D+01 3 0 O 0 12866.00 00 1 1la
3:0.0000000000000000D+00 0.0000000000000000D+00 0.0000000000000000D+00 3 0 O 0 12866.00 00 1 2a

22T, 1TTHOR F OO IEAIIMERERD, 707 I LR THEIZ EO LS IZAFEX
N57-®, mdresult.dat R EDH T 7 A IWIZIZ R TEFEIN/-ZDOMENPH I NE 2 51%=
TER LU 7=FEF A2 Y 7 b jobsh i\, 7075 L%2FETTEH. LANIZ, EFREFEDOE
75 mdresult.dat 2789, total energy NRDAE & 10 HIFEE —H L TWiuE, FHEIXERY

mdresult.dat O HJIfl
computed by kukan8e 03/29/2017-01
========== data from read.inp ==========

ndisp : 66
nprocx : 1
nprocy : 1
nprocz : 1
Xmax : 3.32000000000000
ymax : 3.32000000000000
zZmax : 3.32000000000000
nxmax : 10
nymax : 10
nzmax : 10
npxmax : -8

MR MDGEL, 00T AP T-xmax+dx/2 < x < +xmax+dx/2 OFHFHNIZFHFH»NE S LS5 IZEH
N5,

21



npymax
npzmax

nso

socang

nsym

neigmx

natom
num_atcell :
num_ppcell :
num_ppcell_d:
gmaxps

nperi
npopshow
numkx

numky

numkz

ksym

kband

cexco

nspv

epsvh

epssd
ratio_diis
eps_scf
ncgmin
ncgmax
ncgres
nprecon_cg
nprecon_diis:
nsdmax

nkscg
ndiismax
ncgsct
nretcg

nrrz

nchange

eta

etamag
looplimit
nbrydn
tmstep
nmd_start
nmd_end
ngdiis
sconst

biasx

biasy

biasz

tf

tfmin

tfmax

nmdxyz

chrgd
npolcon
polconocc
endjel
chrjel

fcut

npre

nevhist
northo

eps :
eps_eig_diis:
alambda_diis:
alambda_min :
alambda_max :
nradmx
nrprjmx
nprjmx
1lsphel

nlmax

lrhomx

8
26
0

0.000E+00 0.000E+00 0.000E+00

0
8
2
2
2
2

20.0000000000000
3

O Ok K P» O

vwn
1
.000000000000000E-008
.000000000000000E-008
.300000000000000
.000000000000000E-008
1
800
801
1

==

I e}

200
2000
1
1
0.200000000000000
0.5000E+00 0.2000E+01
200
10
0.000000000000000E+000
0
1
1
0.000000000000000E+000
0.000000000000000E+000
0.000000000000000E+000
0.000000000000000E+000
3.000000000000000E-003
-10.0000000000000
30.0000000000000
0
0.000000000000000E+000
0
2.70000000000000
0.000000000000000E+000
0.000000000000000E+000
1.000000000000000E-004
1
3
1
1.000000000000000E-016
1.000000000000000E-014
0.500000000000000
0.100000000000000
1.00000000000000
1502
6
18
8
4
25

22



nfiltyp
psctoff
ngmx
psftrad
psctrat
psext
filpp
rctpcc
nmesh
npmesh
veta
new_pwx
new_pwy
new_pwz
new_rsx
new_rsy
new_rsz
nintldmax
ndec

nf

nfdg
nfh
nrasy
nrasz
nrepx
zZs_pre
pol_pre

1
1.05000000000000

400
10.0000000000000
1.00000000000000
2.00000000000000

2.000000000000000E-002

2.00000000000000

2
2

0.200000000000000

11
11
11
11
11
11
1000
12

O OB b

1

0.500000000000000
1.50000000000000

Filtering of pseudopotentials is implemented by Fermi distribution.
npxmax, npymax, and npzmax are updated below.

npxmax
npymax
npzmax

13
13
13

data computed by listvecdim

cell size [1x,ly,lz (a.u.)]
0.664000000D+01 0

coarse grid spacing [hx,hy,hz (a.u.)]

0.332000000D+00 0
dense grid spacing [hx,hy,hz (a.u.)]
0.166000000D+00 0
cutoff energy of wave functions [gmax_coarse,gmax_dense (Ry)]
0.895413376D+02 0
sample k point [skx,sky,skz (2pi/1)]
0.000000000D+00 0
number of electron
0.200000000D+01 0

electric field [ex,ey,ez (a.u./a.u.)]

0.000000000D+00 O

time step (a.u.)

(fs

0.000000000D+00 0
kt (a.u.)
0.947268709D+03 0
cufoff of force acting on atoms (a.u.)
0.100000000D-03
charge mixing ratio of scf
0.200000000D+00

thermo (k)

nrasy,nrasz
0

.664000000D+01
.332000000D+00
.166000000D+00
.358165351D+03
.000000000D+00
charge
.000000000D+00
.000000000D+00
?OOOOOOOOOD+OO

.300000000D-02

0

0.664000000D+01

0.332000000D+00

0.166000000D+00

weight
0.000000000D+00

spin

0.100000000D+01

0.000000000D+00

Wavefunctions & electron density are generated automatically.
2.00000000000000
fermi level 0.000000000000000E+000 (hartree)

total charge

I
o
e

[l el = o S S P
i e e o o e i = |

o
I
1=}
o

00N O WwN -

>

O OO O O OO

eigen value

.1167088446E+00
.2003272717E+00
.2003272717E+00
.2003272717E+00
.4749743482E+00
.5117631824E+00
.5117631824E+00
.5117631824E+00

(electrons)

>

[elelNelNeNeNeNeo e

residual norm ,

.1730416405E-06
.9706159597E-07
.1144501253E-06
.2579767073E-06
.6641748123E-05
.7903519841E-07
.1145198747E-06
.1304499639E-06

23

[elelNelNeNeoNeNo R

occupation

.1000000000E+01
.9992107771E-29
.9992107757E-29
.9992107757E-29
.0000000000E+00
.0000000000E+00
.0000000000E+00
.0000000000E+00



Scf= 21 dp=

0.9339998342D-08

one electron energy -0.233417689152553 (hartree)
exchange correlation energy -2.94987053657499 (hartree)
hartree energy -2.729244276725520E-003 (hartree)
ewald energy -0.548077326733234 (hartree)
field correction 0.000000000000000E+000 (hartree)
B_con correction 0.000000000000000E+000 (hartree)
energy offset of ps. pot. -8.985242223158289E-004 (hartree)
energy jellium/ions 0.000000000000000E+000 (hartree)
helmholtz free energy -3.73499332095982 (hartree)
Total energy -3.73499332095982 (hartree)

atomic force

1 0.1799008914857649D-17 -0.6247067097839938D-
2 -0.1799008914857646D-17

mdstep= 1
atom coordinate (input)

0.6247067097839936D—

17 -0.2711183739934840D-16
17 0.2711183739934840D-16

0.3320000000000000D+01 0.3320000000000000D+01 0.3320000000000000D+01 12866.00 00 la
0.0000000000000000D+00 0.0000000000000000D+00 0.0000000000000000D+00 12866.00 00 2a
atom coordinate (output)
0.3320000000000000D+01 0.3320000000000000D+01 0.3320000000000000D+01 12866.00 00 la
0.0000000000000000D+00 0.0000000000000000D+00 0.0000000000000000D+00 12866.00 00 2a
real time  9.41127430897905 (sec)
com. time 0.790023893845500 (sec)

com. vol. 0.000000000000000E+000 (byte)

8.3 DFILKREODEFIRETEETD

RIZ, REOEFREFEZ2ITS. B HHEEFREFHREFET, RAO XS ICTHEESF
D—FHIFEZE, ORI IEHE AR Ik < MR DR GIRIX, BfED L ZAFERINT
W, L7edio T, REDFEZIT DT, FTE 28R A 728 & &2 /A2 T TE
BLTWS., Z2TIiE, VFUL (0004 R FEEROE FHIREEE 2175, EE, «, y A
WM Z R > TWa. L7ed’> T, read.inp DB ZRET 587 A — X nperi 132 T
Hb. TAVIIMVDERE 7 7LD -, 82fit <AL TH5. W%%mmﬁw
[ U<, read.inp & atom.xyz ZLAFD X ST T 5. read.inp 1%, 82HioDEHLEF
TmT. VFULOETERIL6.64(an.) mDT, FHHEEK2x{x,y,z jmax 2¥6.64(a.u.) CZ@
58512 {x,y,z tmax 2 3.32 &9 5. F/, FAWMEDLW 2z HIAld, BERHEZE > O/ L
TEPRITNERSRVDT, BEOICHRELTHEL. £z, 4HTERDOT, SUNEALEIVIZHS
BRI BT 4 TH 5.

read. inp 7 7 A VDIEHEH] (R D 69 17D H)
! [ndisp]
66
! [nprocx], [nprocy], [nprocz], [nprock]
1111
! [xmax] , [ymax] , [zmax]
3.32d0 3.32d0 13.28d0
! [nxmax] , [nymax] , [nzmax]
10 10 40
! [npxmax], [npymax] , [npzmax]
10: -8 8 26
11: ![nso], [socang(1)], [socang(2)]
12: 0 0.0d40 0.0dO

(O(X)\lO\O’lstMD—\

13: ! [nsym]

14: 0

15: ! [neigmx]

16: 16

17: ![natom]

18: 4

19: ![num_atcell]
20: -1

21: ![num_ppcell]
22: -1

23: ! [num_ppcell_d]
24: -1

25: ! [gmax]

26: 20.0d0
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27: ![nperil, [npopshow]

28: 20

29: ! [numkx], [numky], [numkz], [ksym], [kband]
30: 11100

31: !k point (write all k points)

32: '[X], [Y], [Z], [weight]

33: 0.00d0 0.00d0 0.00d0 1

34: ![cexco]

35: VWN
36: ![nspv]
37: 1

38: ![epsvh], [epssd], [ratio_diis], [eps_scf]
39: 1.0D-8 1.0D-8 0.3d0 1.0D-8

40: ![ncgmin], [ncgmax], [ncgres]
41: 1 800 801

42: ![nprecon_cgl, [nprecon_diis]
43: 10

44: ![nsdmax], [nkscg]l

45: 4 1

46: ![ndiismax], [ncgscf], [nretcgl
47: 4 200 2000
48: ![nrrz], [nchange]
49: 11
50: ![etal, [looplimit], [nbrydn], [etamag(1)], [etamag(2)]
51: 0.20D0 200 10 0.5d0 2.0d0
52: ![tmstep], [nmd_start], [nmd_end], [ngdiis], [sconst]
53: 0.0DO 0 1 1 0.0d0
54: ![biasx], [biasy], [biasz]
55: 0.0DO 0.0DO 0.0DO
56: !'[tf], [tfmin], [tfmax]
57: 0.003D0 -10.0DO 30.0DO
58: ! [nmdxyz]
0

60: ![chrgd], [npolcon], [polconocc]
61: 0.0D0 0 2.7d0

62: ![endjell, [chrjell

63: 0.0d0 0.0d0

64: ![fcut]

65: 1.0D-4

66: ![nprel, [nevhist]
67: 13

68: ! [northol

69: 1

atom.xyz DIERM] (DD 5 17D H)
it [x1, [yl, [z], [atom number], switch [x], [yl, [z], [weight], switches [soc], [ppl, [nal
0.3320000000000000D+01 0.3320000000000000D+01 -0.4980000000000000D+01 3 0 O O 12866.00 00 1 1la
0.0000000000000000D+00 0.0000000000000000D+00 -0.1660000000000000D+01 3 0 O O 12866.00 00 1 2a
0.3320000000000000D+01 0.3320000000000000D+01 0.1660000000000000D+01 3 0 O O 12866.00 00 1 3a
0.0000000000000000D+00 0.0000000000000000D+00 0.4980000000000000D+01 3 0 0 O 12866.00 00 1 4a

SA1ETERUZFITAZ Y T K jobsh 2\, T0r I L%2% T35, PURIC, EHRES
HDOEFTHER mdresult.dat 2759, total energy 2%, IRDANREE 10 MiFEE —FH L T, &t
BIIKITH 5.
mdresult.dat D H i

computed by kukan8e 03/29/2017-01
========== data from read.inp ==========

G wN -

ndisp : 66

nprocx : 1

nprocy : 1

nprocz : 1

Xmax : 3.32000000000000
ymax : 3.32000000000000
zZmax : 13.2800000000000
nxmax : 10

nymax : 10

nzmax : 40

npxmax : -8

npymax : 8

npzmax : 26

nso : 0

socang : 0.000E+00 0.000E+00 0.000E+00
nsym : 0

neigmx : 16

natom : 4
num_atcell : 4
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num_ppcell
num_ppcell_d:
gmaxps
nperi
npopshow
numkx
numky
numkz

ksym

kband
cexco

nspv

epsvh
epssd
ratio_diis
eps_scf
ncgmin
ncgmax
ncgres
nprecon_cg
nprecon_diis:
nsdmax
nkscg
ndiismax
ncgsct
nretcg
nrrz
nchange
eta

etamag
looplimit
nbrydn
tmstep
nmd_start
nmd_end
ngdiis
sconst
biasx
biasy
biasz

tf

tfmin
tfmax
nmdxyz
chrgd
npolcon
polconocc
endjel
chrjel
fcut

npre
nevhist
northo

eps :
eps_eig_diis:
alambda_diis:
alambda_min :
alambda_max :
nradmx
nrprjmx
nprjmx
1sphel
nlmax
1rhomx
nfiltyp
psctoff
ngmx
psftrad
psctrat
psext
filpp
rctpcc

4

4
20.0000000000000

2

O OFr K Kr O

vwn
1
.000000000000000E-008
.000000000000000E-008
.300000000000000
.000000000000000E-008

= O R K

0.200000000000000
0.5000E+00 0.2000E+01
200
10
0.000000000000000E+000
0
1
1
0.000000000000000E+000
0.000000000000000E+000
0.000000000000000E+000
0.000000000000000E+000
3.000000000000000E-003
-10.0000000000000
30.0000000000000
0
0.000000000000000E+000
0
2.70000000000000
0.000000000000000E+000
0.000000000000000E+000
1.000000000000000E-004
1
3
1
1.000000000000000E-016
1.000000000000000E-014
0.500000000000000
0.100000000000000
1.00000000000000
1502
6
18
8
4
25
1
1.05000000000000
400
10.0000000000000
1.00000000000000
2.00000000000000
2.000000000000000E-002
2.00000000000000

26



nmesh : 2

npmesh : 2
veta 0.200000000000000
new_pwx 11
new_pwy 11
new_pwz : 0
new_rsx 11
new_rsy 11
new_rsz : 0
nintldmax 1000
ndec 12
nf 4
nfdg 4
nfh 4
nrasy 0
nrasz 0
nrepx : 1
Zs_pre 0.500000000000000

pol_pre 1.50000000000000

Filtering of pseudopotentials is implemented by Fermi distribution.

npxmax, npymax, and npzmax are updated below.
data computed by listvecdim

npxmax 13
npymax 13
npzmax 13

cell size [1x,ly,lz (a.u.)]
0.664000000D+01 0.664000000D+01
coarse grid spacing [hx,hy,hz (a.u.)]
0.332000000D+00 0.332000000D+00
dense grid spacing [hx,hy,hz (a.u.)]

0.166000000D+00 0.166000000D+00 0.166000000D+00
cutoff energy of wave functions [gmax_coarse,gmax_dense (Ry)]
0.895413376D+02 0.358165351D+03

0.265600000D+02

0.332000000D+00

sample k point [skx,sky,skz (2pi/1)] weight
0.000000000D+00 0.000000000D+00 0.000000000D+00 1
number of electron charge spin

0.400000000D+01 0.000000000D+00
electric field [ex,ey,ez (a.u./a.u.)]
0.000000000D+00 0.000000000D+00

0.100000000D+01

0.000000000D+00

time step (a.u.) (fs)
0.000000000D+00 0.000000000D+00
thermo (k) kt (a.u.)

0.947268709D+03  0.300000000D-02
cufoff of force acting on atoms (a.u.)
0.100000000D-03
charge mixing ratio of scf
0.200000000D+00
nrasy,nrasz
0 0
Wavefunctions & electron density are generated automatically.
total charge 4.00000000000000 (electrons)
fermi level -0.150688094499856 (hartree)
atomic charge(electrons)
1 0.966936137479371
2 1.03306424821140
3  1.03306323851557
4 0.966936375746787

k,spin, band , eigen value s residual norm ,

1 1 1 -0.2176215299E+00 0.1319010351E-06 0
1 1 2 -0.1755650933E+00 0.3407204571E-06 0
1 1 3 -0.1258110980E+00 0.1192467683E-05 0
1 1 4 -0.7437630773E-01 0.5275046797E-05 0
1 1 5 -0.1130978723E-01 0.2239496850E-04 0
1 1 6 0.8103562302E-01 0.3499588687E-03 0
1 1 7 0.9697083340E-01 0.3846284026E-06 0
1 1 8 0.9697083340E-01 0.4321257975E-06 0
1 1 9 0.1215480039E+00 0.6505736683E-03 0
1 1 10 0.1475229732E+00 0.4424579051E-05 0
1 1 11 0.1475229733E+00 0.4431719605E-05 0

27

occupation

.9999999998E+00
.9997496332E+00
.2503670419E-03
.8968862531E-11
.6651558559E-20
.2848105360E-33
.1405070360E-35
.1405070360E-35
.3888554921E-39
.6753459162E-43
.6753459131E-43



1 1 12 0.2221597812E+00 0.3024374259E-04 0.0000000000E+00
1 1 13 0.2221597813E+00 0.3029742479E-04 0.0000000000E+00
1 1 14 0.2396237192E+00 0.6079475767E-02 0.0000000000E+00
1 1 15 0.3130861322E+00 0.1915124964E-02 0.0000000000E+00
1 1 16 0.3130862711E+00 0.1913407736E-02 0.0000000000E+00

Scf= 35 dp= 0.7924186543D-08
one electron energy -0.786348332780760 (hartree)
exchange correlation energy -5.90841330064037 (hartree)
hartree energy 5.33757666721861 (hartree)
ewald energy -5.96650333694422 (hartree)

0.000000000000000E+000 (hartree)
0.000000000000000E+000 (hartree)
-7.32371622143901 (hartree)
-7.32368830314674 (hartree)

field correction
B_con correction
helmholtz free energy
Total energy
atomic force
1 0.8454094657409363D-11
2 -0.2125844702972279D-11
3  0.1697195248769126D-11
4 -0.8025445203206208D-11
mdstep= 1
atom coordinate (input)

-0.3023884784036666D-02
0.1471990085794482D-02
-0.1471870953382727D-02
0.3023765651624911D-02

0.8454009593672319D-11
-0.2125766453801245D-11
0.1697289820595744D-11
-0.8025532960466819D-11

0.3320000000000000D+01 0.3320000000000000D+01 -0.4980000000000000D+01 3 0 0 O 12866.00 00 1 la
0.0000000000000000D+00  0.0000000000000000D+00 -0.1660000000000000D+01 3 0 O O 12866.00 00 1 2a
0.3320000000000000D+01 0.3320000000000000D+01 0.1660000000000000D+01 3 0 0 O 12866.00 00 1 3a
0.0000000000000000D+00  0.0000000000000000D+00  0.4980000000000000D+01 3 0 O O 12866.00 00 1 4a
atom coordinate (output)
0.3320000000000000D+01 0.3320000000000000D+01 -0.4980000000000000D+01 3 0 O O 12866.00 00 1 la
0.0000000000000000D+00  0.0000000000000000D+00 -0.1660000000000000D+01 3 0 O O 12866.00 00 1 2a
0.3320000000000000D+01 0.3320000000000000D+01 0.1660000000000000D+01 3 0 O O 12866.00 00 1 3a
0.0000000000000000D+00  0.0000000000000000D+00  0.4980000000000000D+01 3 0 O O 12866.00 00 1 4a

real time  73.7137713429984 (sec)
com. time 13.5961111705983 (sec)
com. vol. 0.000000000000000E+000 (byte)

84 HVTYVT kXYY amMN LEEEEEITD

FEROHIZIE, HOWIPHNRY ML (A 2> B WFEEL TV, $abb, W)
BBUIME T L 52 2ICH U O £ O (BT MV OKS DEE) 1%, 7V IVT VSN O E)
BBDOOEDIZTER\N., 82EP 83 TIT o -5t HI, Bd 2 WHBIEDh ) S5~ T ~
VDERDERDE DT k-7, UL, BERZEWTIEX, 7VIVT VHEERNOTRTO
BERNEAE Z bR T NIER 50, EMEEDPT WS 221X, TVIT ViEEE A Y > aTh
HL, TRTOREBEREZEZRBIZANIIENIEDOTHD, X v vadfisr < s <
BHIEEHENRET. LrL, DEEPZ L ANER2IZEHEICET IRE T 0T, &
BIZ2ETNVOREIIZEELEZBLT, kEOBZRDZITNIER S\,

S, VF U LRROBEFIRESRZ, BT VLT VHEEE A x4 x 4Z0E LTz 64k 5T
HET DL, TNFNDELEDOTVIIVT VHEBCOMEX, ¢, = 2 L= reH

L. W= 1,

- >
— —
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—%cz,O,—%cz), 0,0,—%(&), %cw,O, %cz)
_iCQ, icy, —%cz) , 0, icy, —%cz) , %Cx, iCy7_%Cz)
—icm,—%cy,—icz s 0,—%cy,—icz s %cz,—%cy, icz
7icz,7%cy,7icz s 0,7%cy,7icz s %cz,ficy, icz
—%CI,O,—%CZ), 0,0,—%02), %cz,ﬂ,—icz)
—%cz, %cy, —%cz) , 0, %cy, —%cz) , %cz, %cy,—%cz)
—ch;,—%cy,() s 0,—5¢y,0), %cx,—%cy,o
—icx,—%cy,() R 0,—3¢y,0), %cx,—icy,o
—1¢2,0,0), (0,0,0), 162,0,0)
7icz,icy,0), 0, %cy,O), %cz,icy,(])
—%cz,—%cy,%cz , 0, %cy,%cz , %cz,—%cy,%cz
—%cx,—%cy,icz X 0, ch,%cz X %cx,—%cy,%cz
_icma(x icz) ’ 0107 %Cz) ’ %039707 icz)
7icz,icy,icz), 0, 4cy,icz), %cz,icy,icz)
T 2T (kg by, k) & (—ky, —ky, —k.) DWH)
AT 2D (ky, by, ko) 23 TRV, Ko THE

TINT VSN DEERED 55, Rl c,, ¢y, ZBROWZEH D%, read.inp IZELR L TW L.
BB OER LB OBEKREZFMAL TEHEZE W AUX, weight Z 2120 THKL.

DUFIZZERE U7z read.inp 29, S2HiNHDEHENZ, BT TmRY.

read.inp 7 7 A )V OIEEHS] (HIdD 69 17D H)

! [ndisp]
66

1111

! [xmax] , [ymax] , [zmax]

3.32d0 3.32d0 3.32d0

! [nxmax] , [nymax] , [nzmax]

10 10 10

! [npxmax], [npymax], [npzmax]
-8 8 26

! [nso], [socang(1)], [socang(2)]

! [nprocx], [nprocy], [nprocz], [nprockl]

0 0.0d0 0.0d0

! [nsym]

0

! [neigmx]

8

! [natom]

2

! [num_atcell]

-1

! [num_ppcell]

-1

! [num_ppcell_d]

-1

! [gmax]

20.0d0

! [nperi], [npopshow]

30

! [numkx] , [numky] , [numkz] , [ksym] , [kband]
361100

'k point (write all k points)
'[x1, [Y], [Z], [weight]
-0.50D0 -0.50D0 -0.50D0 1
-0.25D0 -0.50D0 -0.50D0 2
0.00D0O -0.50D0 -0.50D0 1
-0.50D0 -0.25D0 -0.50D0 2
-0.25D0 -0.25D0 -0.50D0 2
0.00D0 -0.25D0 -0.50D0 2
0.25D0 -0.25D0 -0.50D0 2
-0.50D0 0.00DO -0.50D0 1
-0.25DO 0.00DO -0.50D0 2
0.00DO 0.00DO -0.50D0 1
-0.50D0 -0.50D0 -0.25D0 2
-0.25D0 -0.50D0 -0.25D0 2
0.00DO -0.50D0 -0.25D0 2
0.25D0 -0.50D0 -0.25D0 2
-0.50D0 -0.25D0 -0.25D0 2
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48: -0.25D0 -0.25D0 -0.25D0
49: 0.00DO -0.25D0 -0.25D0
50: 0.25D0 -0.25D0 -0.25D0

51: -0.50D0 0.00DO -0.25D0
52: -0.25D0 0.00DO -0.25D0
63: 0.00DO 0.00DO -0.25D0
54: 0.25D0 0.00DO -0.25D0
65: -0.50D0 0.25D0 -0.25D0
56: -0.25D0 0.25D0 -0.25D0
57: 0.00DO 0.25D0 -0.25D0
58: 0.25D0 0.25D0 -0.25D0

EFNFRPNNNONNNNNENENONNNNDNNDNDNONNNDNDNDN

59: -0.50D0 -0.50D0 0.00DO
60: -0.25D0 -0.50D0 0.00DO
61: 0.00D0 -0.50D0 0.00DO
62: -0.50D0 -0.25DO 0.00DO
63: -0.25D0 -0.25DO 0.00DO
64: 0.00DO -0.25D0O 0.00DO
65: 0.25D0 -0.25D0 0.00DO
66: -0.50D0 0.00DO 0.00DO
67: -0.25D0 0.00DO 0.00DO
0

68: 0.00DO 0.00DO
69: ![cexco]

.00DO

70: VWN
71: ![nspv]
72: 1

73: ![epsvh]l, [epssd], [ratio_diis], [eps_scf]
74: 1.0D-8 1.0D-8 0.3d0 1.0D-8

75: ![ncgmin], [ncgmax], [ncgres]

76: 1 800 801

77: ![nprecon_cgl, [nprecon_diis]
78: 10

79: ![nsdmax], [nkscg]

80: 41

81: ![ndiismax], [ncgscf], [nretcg]

82: 4 200 2000

83: ![nrrz], [nchangel

84: 11

85: ![etal,[looplimit], [nbrydn], [etamag(1)], [etamag(2)]
86: 0.20D0 200 10 0.5d0 2.0d0

87: ![tmstep], [nmd_start], [nmd_end], [ngdiis], [sconst]
88: 0.0D0O 0 1 1 0.0d0

89: ![biasx], [biasy], [biasz]

90: 0.0DO 0.0DO 0.0DO

91: '[tf], [tfmin], [tfmax]

92: 0.003D0 -10.0DO 30.0DO

93: ! [nmdxyz]

94: O

95: ![chrgd], [npolcon], [polconocc]

96: 0.0D0 0 2.7d0

97: ![endjell, [chrjell

98: 0.0d0 0.0d0

99: ![fcut]

100: 1.0D-4

101: ![nprel, [nevhist]
102: 1 3

103: ![northo]

104: 1

JR 7R 7 7 1V atom.xyz 1£ 82 e 2L AU TLW. EITAZY TN, 82fiLHUTH
5. PANIZ, EIREHFAEMEE mdresult.dat D HAHIZFC 9. total energy 7%, IRDANE L 10
MR —B L T whiE, EHEIERIITH 5.
mdresult.dat @i

computed by kukan8e 03/29/2017-01
========== data from read.inp ==========

ndisp : 66
nprocx : 1
nprocy : 1
nprocz : 1
Xmax : 3.32000000000000
ymax : 3.32000000000000
zZmax : 3.32000000000000
nxmax : 10
nymax : 10
nzmax : 10
npxmax : -8
npymax : 8
npzmax : 26
nso : 0
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socang : 0.000E+00 0.000E+00 0.000E+00

nsym : 0

neigmx 8

natom : 2

num_atcell : 2

num_ppcell : 2
num_ppcell_d: 2

gmaxps : 20.0000000000000
nperi : 3

npopshow : 0

numkx : 36

numky 1

numkz 1

ksym 0

kband 0

cexco : vwn

nspv : 1

epsvh 1.000000000000000E-008
epssd 1.000000000000000E-008
ratio_diis 0.300000000000000
eps_scf 1.000000000000000E-008
ncgmin H 1

ncgmax : 800

ncgres H 801

nprecon_cg 1
nprecon_diis: 0

nsdmax 4

nkscg 1

ndiismax : 4

ncgscf : 200

nretcg : 2000

nrrz : 1

nchange : 1

eta ¢ 0.200000000000000
etamag : 0.5000E+00 0.2000E+01
looplimit : 200

nbrydn : 10

tmstep ¢ 0.000000000000000E+000
nmd_start : 0

nmd_end : 1

ngdiis : 1

sconst : 0.000000000000000E+000
biasx ¢ 0.000000000000000E+000
biasy : 0.000000000000000E+000
biasz 0.000000000000000E+000
tf : 3.000000000000000E-003
tfmin : -10.0000000000000
tfmax : 30.0000000000000
nmdxyz : 0

chrgd ¢ 0.000000000000000E+000
npolcon : 0

polconocc : 2.70000000000000
endjel : 0.000000000000000E+000
chrjel ¢ 0.000000000000000E+000
fcut ¢ 1.000000000000000E-004
npre : 1

nevhist : 3

northo : 1

eps : 1.000000000000000E-016

eps_eig_diis: 1.000000000000000E-014
alambda_diis: 0.500000000000000
alambda_min : 0.100000000000000

alambda_max : 1.00000000000000
nradmx : 1502
nrprjmx : 6
nprjmx : 18
1sphel : 8
nlmax : 4
1rhomx : 25
nfiltyp : 1
psctoff : 1.05000000000000

ngmx : 400



psftrad 10.0000000000000

psctrat 1.00000000000000
psext 2.00000000000000
filpp 2.000000000000000E-002
rctpcc 2.00000000000000
nmesh : 2
npmesh : 2

veta 0.200000000000000
new_pwx 11
new_pwy 11
new_pwz 11
new_rsx 11
new_rsy 11
new_rsz 11
nintldmax 1000

ndec 12

nf 4

nfdg 4

nfh 4

nrasy 0

nrasz 0

nrepx 1

Zs_pre 0.500000000000000
pol_pre 1.50000000000000

Filtering of pseudopotentials is implemented by Fermi distribution.

npxmax, npymax, and npzmax are updated below.

npxmax 13
npymax 13
npzmax 13

data computed by listvecdim

cell size [1x,ly,lz (a.u.)]

0.664000000D+01 0.664000000D+01 0.664000000D+01

coarse grid spacing [hx,hy,hz (a.u.)]
0.332000000D+00 0.332000000D+00 0.332000000D+00

dense grid spacing [hx,hy,hz (a.u.)]
0.166000000D+00 0.166000000D+00 0.166000000D+00

cutoff energy of wave functions [gmax_coarse,gmax_dense (Ry)]
0.895413376D+02 0.358165351D+03

sample k point [skx,sky,skz (2pi/1l)] weight
-0.500000000D+00 -0.500000000D+00 -0.500000000D+00 1
-0.250000000D+00 -0.500000000D+00 -0.500000000D+00 2
0.000000000D+00 -0.500000000D+00 -0.500000000D+00 1
-0.500000000D+00 -0.250000000D+00 -0.500000000D+00 2
-0.250000000D+00 -0.250000000D+00 -0.500000000D+00 2
0.000000000D+00 -0.250000000D+00 -0.500000000D+00 2
0.250000000D+00 -0.250000000D+00 -0.500000000D+00 2
-0.500000000D+00 0.000000000D+00 -0.500000000D+00 1
-0.250000000D+00 0.000000000D+00 -0.500000000D+00 2
0.000000000D+00 0.000000000D+00 -0.500000000D+00 1
-0.500000000D+00 -0.500000000D+00 -0.250000000D+00 2
-0.250000000D+00 -0.500000000D+00 -0.250000000D+00 2
0.000000000D+00 -0.500000000D+00 -0.250000000D+00 2
0.250000000D+00 -0.500000000D+00 -0.250000000D+00 2
-0.500000000D+00 -0.250000000D+00 -0.250000000D+00 2
-0.250000000D+00 -0.250000000D+00 -0.250000000D+00 2
0.000000000D+00 -0.250000000D+00 -0.250000000D+00 2
0.250000000D+00 -0.250000000D+00 -0.250000000D+00 2
-0.500000000D+00 0.000000000D+00 -0.250000000D+00 2
-0.250000000D+00 0.000000000D+00 -0.250000000D+00 2
0.000000000D+00 0.000000000D+00 -0.250000000D+00 2
0.250000000D+00 0.000000000D+00 -0.250000000D+00 2
-0.500000000D+00 0.250000000D+00 -0.250000000D+00 2
-0.250000000D+00 0.250000000D+00 -0.250000000D+00 2
0.000000000D+00 0.250000000D+00 -0.250000000D+00 2
0.250000000D+00 0.250000000D+00 -0.250000000D+00 2
-0.500000000D+00 -0.500000000D+00 0.000000000D+00 1
-0.250000000D+00 -0.500000000D+00 0.000000000D+00 2
0.000000000D+00 -0.500000000D+00 0.000000000D+00 1
-0.500000000D+00 -0.250000000D+00 0.000000000D+00 2
-0.250000000D+00 -0.250000000D+00 0.000000000D+00 2
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0.000000000D+00 -0.250000000D+00
0.250000000D+00 -0.250000000D+00
-0.500000000D+00  0.000000000D+00
-0.250000000D+00  0.000000000D+00
0.000000000D+00  0.000000000D+00
number of electron charge
0.200000000D+01  0.000000000D+00

electric field [ex,ey,ez (a.u./a.u.)]

0.000000000D+00 0.000000000D+00
time step (a.u.) (fs)
0.000000000D+00 0.000000000D+00

thermo (k) kt (a.u.
0.947268709D+03 0.

)
300000000D-02

cufoff of force acting on atoms (a.u.)

0.100000000D-03
charge mixing ratio of
0.200000000D+00
nrasy,nrasz
0

scf

0

[elelNelNe Nl

0.

.000000000D+00
.000000000D+00
.000000000D+00
.000000000D+00
.000000000D+00

spin

.100000000D+01

000000000D+00

NP NN

Wavefunctions & electron density are generated automatically.
(electrons)
fermi level 4.990448640675993E-003 (hartree)

total charge 2.00000

000000000

k,spin, band , eigen value
1 1 1 0.1276914927E+00
1 1 2 0.1276914948E+00
1 1 3 0.1276914965E+00
1 1 4 0.1276914990E+00
1 1 5 0.1276915002E+00
1 1 6 0.1276915020E+00
1 1 7 0.2960142531E+00
1 1 8 0.2960142645E+00
36 1 1 -0.1171182197E+00
36 1 2 0.1998661808E+00
36 1 3 0.1998661837E+00
36 1 4 0.1998661867E+00
36 1 5 0.4733945145E+00
36 1 6 0.5106322628E+00
36 1 7 0.5106322637E+00
36 1 8 0.5106322655E+00

Scf= 26 dp= 0.5979090750D-08

one electron energy
exchange correlation e
hartree energ
ewald energ
field correction
B_con correction
energy offset of ps.
energy jellium/ions
helmholtz free energ
Total energ
atomic force
1 -0.1117944411968
2 0.1117944411968
mdstep= 1
atom coordinate (input
0.3320000000000000D+
0.0000000000000000D+
atom coordinate (outpu
0.3320000000000000D+
0.0000000000000000D+

>

[eleleNeoNeoNeNeoNe)

0
0
0
0
0
0
0
0

residual norm ,

.2427870669E-06
.6582638555E-07
.5501522944E-07
.1562261997E-06
.5639430819E-07
.4607476703E-07
.4601822030E-06
.5889270274E-06

O O OO0 OO OoOOo

occupation

.1726650930E-17
.1726649728E-17
.1726648729E-17
.1726647329E-17
.1726646589E-17
.1726645584E-17
.7412918183E-42
.7412890130E-42

.1348294474E-06
.1491183997E-06
.4256397938E-07
.1011528362E-06
.4014575081E-03
.9608676918E-07
.9334456635E-07
.7253040098E-07

O O OO0 OO OoOOo

-7.767003258683454E-002 (hartree)

nergy
y -1.

-2.95120089971380
176486457492671E-003 (hartree)
y -0.548077326733235

(hartree)

(hartree)

0.000000000000000E+000 (hartree)
0.000000000000000E+000 (hartree)
pot. -3.460192461495514E-004 (hartree)
0.000000000000000E+000 (hartree)

y -3.57990357878086
y -3.57847076473751

533D-16
532D-16

)

01 0.3320000000000000D+01
00  0.0000000000000000D+00

t)

01 0.3320000000000000D+01
00  0.0000000000000000D+00

-0.1230101590793667D-16
0.1230101590793667D-16

(hartree)
(hartree)

real time 151.834109208983 (sec)
com. time 26.8924054023810 (sec)
com. vol. 0.000000000000000E+000 (byte)
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.1000000000E+01
.6149620142E-28
.6149614221E-28
.6149608010E-28
.0000000000E+00
.0000000000E+00
.0000000000E+00
.0000000000E+00

0.3809163105032855D-17
-0.3809163105032954D-17

0.3320000000000000D+01

0.0000000000000000D+00

0.3320000000000000D+01
0.0000000000000000D+00

o

o

12866.00
12866.00

12866.00
12866.00

00
00

00
00

la
2a

la
2a



A YUy RIBOREAEICDOWT
Z) vy Rigdx X, BVIZEZFNBEFOFT, \mE/NEHRT)y NigEERINEZED LD
HISIINSEZHANS. FEFIIHELRZ) Y NIBIEFATOEBDTHS.

DX(a.u.) | JGH&
0.27 Cu
030 | Fe,W
0.33 C,N,F,Cl
035 |08
0.50 Li,Na
0.60 | H,ALSi

mh, EORIZEHINTWARWILHEIZBE U T3 E CHRDOZ &,

34



