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O000000 ESept0 0000000 O0O0DOODOODOOODODOODODOODOO
UUO00U00O0OOESopt.tar.gzUOUOUOOOOESopt UL O UOODOOOOOOU
U000000OINPUT_DATA, mknon, commons, params U 00O O0OOOOODOMO
O00b000o0o0ooboooooboboooooooo

6.1 ESopt

000000000 (*x.£90), makefile 00000000000 OOOODOOOO
gbodbobobbogbiOdEsept000OUOOLOOODOOOODOONO INPUT_DATA
gboggbbobobooboobbobbubouoibbmake0ggngoooon
gboboboobbbooougoooobbbbiodiud makefileDODOO4OQy
gobobouoooobooogooo

6.2 INPUT _DATA

gobobouogbbobbodogobbouooobboogoobbobooonooon
gobboooodbcorpUDDOO0OOogd=.CNTLOODDODUOUOODODOCORD U
gbgggbbuoobbooobbuoobbougbbbibooobuogdb=.CNTL
gbobboogbobooooooboooobbobogobbobooogbobobood
oooooboboodkboboboboboboboboboooboobobooo
gbobobooooobooooobbbogbobbuooon
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6.3 mknon

obhooboboobooboboooboooboobbobobooboboboobog
obooboobobobobobooboobobobooboobooboobon
OO000bo0b0oobooboooooobooboob0ob0obObOUkbexeDOOFFT
meshJ OO0 O0O0O0O0O0OO0OOOOOOOODODOOOOOOO0O0OODbOOOOOOD
oobooboboooobobobooboobobooooboobobobooobobo
goboboobobobobooboobobooboobobboobobobobobo
O000D0D000Oparameters.data 000000000000 DODO unformatted
OO00000D00D00D00000000 input.dat0000DO O unformatted O O
Ooobooobboobobbooobbobd mknonJO0OOO0OooOoOOg FEFT
obhooooboobooboboooboboobobboboboboboboobon
gbggbudbobodboobogbbobbuodgbbobibdgpt_listdd
OO0000 unformatted 0000000 0ODOO0ODOO0ODOO0OO0 maked OO OODO
obooobooobobooog

6.4 commons[] params

oboobbooboobooooboooboooboobboboboboboboobog
OO0o0o0oooooobooobobdbdlmoduled O publicUODOOOOOOO
obhoobobobobobooboboboboobooboobdcommontdgd
OoOoooooobooobobooboboob Fortran 7700000000 OODOO0O
OoOooboo0b0O0OOmkmon DO OO0O0OO0OOOOOOOOOOOOOODOOO
J0000000000000000000D00000Omknon/parameters.data [0
OO0O000000000 modulel parameters.fO00 0000 0OOOOOOOO0O
O000Oglobalarray.f90 0 U0 Ocommons U U O UOOOOOOOOOOOON
Obhoboooobobobboooobooboboboboobuuodbdparams U0
OO0O00LbAODOOODODOODOOODODOOOODOOODOODDOODOODbDOODO
ooooo

T Doooooooon

gboboboogobbuoogobboboogobbooon

1. INPUT_DATA/CORD D 000000 DODOOO0O0DDOOOOODOOOOOOODOO
0000000000000 0000000O0b00000oD0o0o0D0oOgkO
O000oooooooobobooooo

2. makefile O 0 O O OO DESTDIR=destination ] destination D 0O O 00O OO
0000000000000 O00000D0O0O00DO0DOOO0O00O0000000O
O00oooooooooooon

3. make 0 000
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4. cd destination 0 O O

5. 00000000000 DO0O0O0OSOPT.CNTL, ALLOPT.CNTL, FILE_IO.CNTL IO
ooooood

6. ./0pt0000000D0OOSGEOOOOOOODOOOODOODODDOODOOn
O00Ogsub qsub 0 000000000 O0DOOOOO0ODOOODOO gsubO0O0O
O000000000000000000 gsub maked OO OO destination
0000000000 000000o000004gon

8 oognon

OO0 0O0ODOINPUT_DATA/CORD, makefileUUO D OO make D OO DO DOOODOO
gboggbobo=.oeNnTLuUgogobougbbogbouobooouboboban
gobboboogggoooggo

8.1 CORD

INPUT_DATA/CORDO 0D O 0ODOODUODOOODOOOOOODOODbDOOOObOn
SioODOoooboooo

L
+ <<K<K<KLKLKLKLKKLLLKLLKLLLLL  Basic Inputs >>>>>>>>>5>>>>>55>>>>>>>+

L

#Atom coordinates relative to unit vectors, Atom,mode.
0.250000000D+00 0.250000000D+00 0.250000000D+00 Si o
0.500000000D+00 0.500000000D+00 0.500000000D+00 Si o

la ~ ~ ~ ~ ~ An A~

gbgobodbogbogbooobugboobodgbuooboobooobay
gbdb#xud#xbobodoogoboboboboobuoobooboboooga
gbogoogob-gb-ogboboobuoboobobobooboboobooba
gboggbodgbbobodsigbgbbddbidmede 00 0OOgnognoog
gbbboUO0bUOOObooobodfdbboobboobboobbbobg
OO0OobooboboobobOoDb 0O O0DODOODQINPUT_DATA/TABLE_OF _ELEMENTS
gooo

<< QOther basic inputs >>

| unit_vec: Primitive vectors of unit cell in real space [Ang]|
| kp_file:  Sampling type of primitive F.B.Z. |
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[file name with 6 char.]

E_cut: Cutoff energy for plane-wave [Ry]
band_calc: Choice [yes|no|metal|bands|mband]
f_crt: Critical force [Ry/a.u.] for judging convergency.

|
|
|
|
f_tol: Parameter for judging convergency of electronic |
deg. freedom. (Relative )

calc_mode: Calculation mode.(bas[ic] or ext[entended]) |

|

ideb: ideb = 1; Running verbose mode.

&basic_input

unit_vec = 2.715, 0.000, 2.715,
2.715, 2.715, 0.000,
0.000, 2.715, 2.715,

kp_file = ’DP10GM’,
E_cut = 8.0,
band_calc = ’metal’,
f_crt = 5.0D-03,
f_tol = 1.0D-8,
calc_mode = ’bas’,
ideb =0

&end

OO0O0OOOO0O0O0OOPFortrand namelist OO0 OO0 O0OOOOO

e unit_vec: UUUUOUOODOODDOOOOOODODOO

A1z A1y A1z
A2y A2y A2z

a3z A3y a3z

gbobobboogobbbooogoboboooooboooooboboobood

a; = (aimaaiyaaiz)a (35)
ogoon
X X X
o BXW L mxa g mx@m g
271'81'82)(83 271'81'82)(83 271'81'82)(83
ogoooodgo

e kp_file: kO UODODODOODOOODOODOODODODODODODOODLDODDOODO
OO0 kODOOOOO0OO0O0OO0OOOoODOOoD pPioGM’ D OOOODOODOO
gobobooggoobood
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E.cwt0O0O0Oo0ooooood B0 Rydooonoon

band_calcUUOUOUO0O0OUOOOO  metal’ JOUUODOUOOOOOOOOOO
gbobouogggbouggboboogbbobooobobbooobbooon
’bands’ DU OO OUO0OO0O0O0O0OO0O0OOOvas’ U0 OOOOOOOOOO
goobooogoo

f_crt: UUUOOODOOOOOODODOOO

ftol: OODOO0OCGOOOODOOOOODOO

calc_mode : DO OOOOOOODOODOOODOODODOODODODODLDOOOO
U’pvas’ U0 DOO0OUOOOOOOOOODOOOODOOOext> 0 0LOOOOO
gobobouooggoboooaooo

e ideb: UUUUODODLDDOUOOOODDOOOOOU

e B B O e
+<<<KLLKLKLKLLKLLL Mode dependant parameters >>>>>>>>>>>>>>>>>>>+

L

<< Case 1; band = yes or metal. >>

| pwidth: Width of graduall cutoff for occupation number [Ry]. |
| incw: Eigen states is sorted in every incw CG steps. |
| ncband: Number of un-occupied states.

&METALD
pwidth=0.005,
incw=10,
ncband=4
&END

Case 100000 ’metal’ J00000ODOO0O0DO0OO0O0OOOpwidth OO OODOOO
gbobobobob000inewD0DDO0DO0OOOUO0O0O0O00O00O0OOncbandd 00U
gobobooogboooooobobod

====<< Case 2; cmode = ext. (Variable cell simulation.) >>====

[ Constant-cutoff is mimiced with following parameters. ]___

| vke: Kinetic energy is scaled in vke where |

15



| |k+G| "2 is beyond E_cut.
| sigma: Above scaling is faded in over sigma.
| defmax: Maximum deformation of unit-cell allowed in this

| simulation.
Original

vke = 2.0,

sigma = 0.05,

defmax = 3*%0.05

&mimicd

vke = 2.0,
sigma = 0.10,
defmax = 3%0.05
&end

Case2000000000O0O0O0ODODOOOODODOODODOODOODOO
OOo0oboo0obo0oobbo0oobbooo Ghoouoooobobooobobooobooo
gboobooogbooooooo

8.2 SOPT.CNTL

Sopt 000000000 0ODOOOO0OOODOO0OO0ODOOUOOODbDObDOODO
gbobobooobobogooboboooobbobogobboboooboboobood
god

Sopt 000 0O00ODO0ODOOOODO0ODOODODOND INPUT_DATA/SOPT.CNTL [0 [
Fortran namelist 0000000000000 OODO0O0OOOOOOOOOOOO

&soptcntl
itmaxs=1,
f_crt=0.005,
ftol = 1.0d-9,
itmaxd=200,
delta = 0.4,
ideb = 0

&end

e itmaxs : U OUDUOUOOOODODOOOO

o f crt: UUUOUOUOODDOODDOOOLDLDODLUOODLDOOLDbDOODLDO
Of crt00000D00OO0ODODOODOOOOOODOO AU
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e ftol: JOU0DOUODOUODODOOICGODUODOOOODODODODOODOLOOODOO
goooood

e itmaxd : OO ODOODOODO CGOOODOODO

e delta: DU UUUUIUOUUOLOULOUUULDOUODLDOOOOOOUOOUOOU
goo

8.3 ALLOPT.CNTL

AloppD 0 0000OO0O0OO0OOOODOOOOODOOOODOODODODODOODOO
gobobouoooobooogooo
INPUT_DATA/ALLOPT.CNTL O OO D UOODOODOODOOOO

0. Chose a mode.

mode = ’md|op’: Molecular Dynamics or Optimization.
In case that MD is chosen, you decide whether "Nose’s constant
temparature formula" is used or not.

&modesw
mode="md’,
nose = ’yes’,
&end

e Allopt OO DDODOODOODODODODODODOODN mode="md’ 000
goboboboguguoobiobibibdmoede="op’ DUUOOOOOOODODO
Ob00dddbOnoese=yes’ UL LD DOOUOOOOOOOOOOOOOOO
U0O0OOnose=no’ UUUOOOUOOOOODOOOOOOLOODOOODLODODOO

O-a. Mode dependant parameters.

nose: In case that nose = ’yes’, constant temparature simulation
with following parameters is performed.
unit: The unit of temparature.[au|K|eV]
temp: Temperature.

g_inv: This value corresponds to Q~(-1).
In case that gq_inv = 0, then zeta = 0.
See, Nose, Solid State Physics, Vol. 24, pp. 98-106(1989).
Nose, Mol. Phys., Vol. 52, p 255(1984).
g_inv = 0.0577
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&noseparam

unit = ’K’,
temp = 100.0,
g_inv = 0.01,
&end

p_crt: Convergence parameter to judge convergence of pressure in [GPa].
gamma: Friction ratio. gamma is in [0-1]. If gamma =1, MD is done.

&optparam
f_crt=1d4-10,
ftol=1d-8,
p_crt=0.0001,
gamma = 0.5,
&end

wmit0000o0oooggooooboogoobobbooooooon
ob0bDo0dd tempU D UOO0O0O00Oq invOOOOO0ODOOOO

f_crtJ000O0OOO0O0OODOOO0OOODOOOO0O0OOODbOOOObDOD

ftolUOO0ODOOO0O00noobOooougoooog

pcrt 000000000000 CCOOOOOOOOOOO [RylO

gamma U OO0 0OO0O0O0OO0OO0O0O0OO0ODOOO0O0O0OO0O0On

1. Define external environment.

1-1. Pressure

iso: A switch to select isotropic or anisotropic pressure.
Case; iso = ’no’, pext_3d_[ilf](1:3) is read.
Case; iso = ’yes’, pext_3d_[ilf] is not read.
pext_ini: initial pressure
pext_fin: final pressure

&extpress
iso=’no’,
pext_init=0.0,
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pext_final=0.0,
pext_3d_i=0.0,0.0,0.0,
pext_3d_£=0.0,0.0,0.0,
&end

e isoJUUDODODOOOODODDOOOOODLDODOO

e pext_init, pext_final U U pext_3d_i,pext_ 3d_f00O0O0O0OOOOON
O000o000o0obobooooooboboooooboooon

1-2. Parameters concernig how the pressure is introduced and how MD runs.

nsec_p: External pressure is gradually enforced.

Sectioned by nsec_p steps between pext_fin and pext_ini.
nstp_i: nstp_i MD steps are performed at the pext_ini.
nstp_g: nstp_g MD steps are performed at each pressure

except for pext_ini.

&prscntl
nsec_p=10,
nstp_i=10,
nstp_g=1,
&end

e nsec_p, nstp_i,nstp_gU OO UO0O0OOOOO0O0OOODOOOOO

3. Parameters for controlling evolution.

delt_t: Time interval in femto second.
WW Fictitious mass ratio [w/mass]
itmaxa: Maximam iterations for MD.

itmaxd: Maximam iterations in diagw.

&mdparams
delt_t=5.0,

ww = 100000.0,
itmaxa=500,
itmaxd=200,

19



&end

delt_tOUOUOUOUOODOOOOOOODOOOOOODOOO

wwl Jgooooooogooood

itmaxaU U0 DO DODOO0OO0ODOOOOO0OO0

itmaxdD CDOOOODOODOODOO CGOOOOOO

4. Initial condition.

ekin_init: Initial kinetic energy is scaled in this value.
init_conf: Switch how is the initial velocities are given.

Case; init_conf ’given’, read from iveloc namelist in this file.
Case; init_conf = ’rando’, random vectors, generated with ’iseed’,
is used.

ivpoint: Initial kinetic energy is given at ivpoint step.

&initveloc

ekin_init 10.0,
0.0,

’given’,

ckin_init

init_conf
iseed = 180,
ivpoint = 1,
&end

4-1. Define initial direction to move.

This parameters are read only in case init_conf = ’given’.

how: Case; how ’rel’, final conf - initial conf is used.

Case; how ’abs’, final conf. is used as a vector.

latv_i(3,3): initial primitive vector in real space [Ang]
latv_£(3,3): final primitive vector in real space [Ang]

coordi(3,natm): initial coordinate

coordf (3,natm): final coordinate
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Example for structural transformation from cubic-diamond to beta-tin

of silicon.

&iveloc

how = ’rel’,

latv_i =

2.715, 0.000, 2.715,
2.715, 2.715, 0.000,
0.000, 2.715, 2.715,
latv_£f =

2.715, 0.000, 2.715,
2.715, 2.715, 0.000,
0.000, 2.715, 2.715,
coordi =

0.000000000, 0.000000000, 0.000000000,
0.500000000, 0.500000000, 0.000000000,
coordf =

0.000000000, 0.000000000, 0.000000000,
0.500000000, 0.500000000, 0.000000000,
&end

e JJUUUDDUDUDDDODODUULDDUDUESeptOODODODO coordi, coordf
gooboooggo

8.4 FILE_IO.CNTL

INPUT_DATA/FILE_IO.CNTLOUODOOUOOOODOOOOOO

1. Parameter(s) to controll output.

&file_io_cntl
read_file=’no’,
initial_file=1
&end

intchg: interval of charge output

&outcntl
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intchg = 10,
intefl = 20,
intwf = 10,
&end

2. Debug Flags

&debug_£1l
ideb = 0
&end

e read_file: U UDOUODUODOUODODODOODOOODOOODOOODO
gobobDo0ooodobin ’cont’, ’wyes’, cyes’, ’syes’ UU U ’no’ OO
OO000oobO0ooooooobobonoo

— ’cont’: STRUCT/strct U U DOUOOOODOOOODOOOODOOOODOO
U fort. 080000000
— ’wyes”: UUUOOO0OOOOO0OOODOO0O0ODO fort.9800DUOOMO

— ’cyes’: STRUCT/cell-XXX 0 0 O STRUCT/latcrd-XXX 0 0O OO XXX O
I3.3 0000000000 00initial _fileJOOOOOOOQOoQg
Jooduooooibobobibil fert.980 000000

— ’syes’: STRUCT/cell-XXX O 0 O STRUCT/latcrd-XXX 0 0O OO XXX O
I3.3000000000000i4initial_fileOOOOOODOO

— ’no’: QOQ0corRDULOOOODOOOODOOOOO0OOLODOOODOOO0
gooboooood

e initial_file : read_file=’cyes’, read_file=’syes’ DU UD XXX0UO O U
read_fileJOOOOOOOOOOOO

e intchg: U DUDLUUOUOUODODDUOUOODLDODLDOOOODLDDODOO

e intefl : MONIT/energy U0 OO0 CGUUOOOOODOODOODOODOIOOO
gbobobooggbboooooboboooan

e intwf : MONIT/waveOOO L U D OO OO ODOODODOODODOODOOODOODOO
goboboobobobogooool fert.o9gdgooonoononon
gbobobouogobbibudd fert.98noggognog

8.5 kpoint

kpoint U OO OOO0OO0ODOOOOOO
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number of line (i4) = 7

PPN

GXKGLIKWX
number of mesh (i4) = 10

1.000000000 0.000000000 .000000000

1.000000000 0.500000000 .500000000
number of mesh (i4) = 10

1.000000000 0.500000000 .500000000

0.750000000 0.375000000 .375000000
number of mesh (i4) = 10

0.750000000 0.375000000 .375000000

0.000000000 0.000000000 .000000000
number of mesh (i4) = 10

0.000000000 0.000000000 .000000000

0.500000000 0.500000000 .500000000
number of mesh (i4) = 10

0.500000000 0.500000000 .500000000

0.750000000 0.375000000 .375000000
number of mesh (i4) = 10

0.750000000 0.375000000 .375000000

0.750000000 0.250000000 .500000000
number of mesh (i4) = 10

0.750000000 0.250000000 .500000000

0.500000000 0.000000000 .500000000

O0O0OOnumber of lineJ O OUOOODODUOOODOOOkKOOODOOOODOO
gboboogbouogbbogodgbob20b00bobooobooooogbogbog
obOroobobobOobobO kbOdbooobooobobooobooobooboobOon
obhoobooobobovybokdbooobooobobooobooobooboobon
gobobboogboboooooboooobobooobboboooboboobog
Obhoooooobbobbooboo kboob 3s0boobobokobooooo
O0O00000bOobooonbod b, by,bs 00000 O0OOO0ODOOOOOO

86 LUODOOO

gbobbogobbuogbobbooobobooogbvoNITUODODOOOOO
gbobogbbougbbodbbododgbbodiblenergygooonoog
gbboboddbbUdUlintwf U000 waveoOoO D DO UOOOOODOOOOODOOO
OO00000000 waved0 U O OUODOODOOODOODOODOOD unformatted O
goooog

23



OO0000D0O0O0O0ODO0CHARGEOODOUODOUODODOODOOUO chgdnsXXx O
gbobobooogboooon
gobobouoggobooogooo

e Sopt 0 00O OOORESULTS

— cordx*x :D0b0b0oboboogo
— eigkxkx : Kohn-Sham OO O OO OO
— gradient*xx : JUDOU

— Hx¥x*x gibbobbtboodxgbbodoooooboboooo
goooog
— Htotxxx oo bbodooooooobbobbuooooo

gboboguooboboooboogboobobboobbobobon
gboboobooobodbogobbooobooobobboboobo
gobobobobobogbbobobobbuoouboobbobibla
goboboooggobobooobobod

e Allopt 00O 0O ODOOSTRUCT

— cellx*x*x LOo00000
— Jlatcrd**x Oggno
— pressxxx JENERERN

— realcrdikx . xyz:00 U0

— resultxxk 0000000 Soptd Htotxx+x OO D[ OODOOODO
gbobobbooogobobooobobooodad

— strctxxx 000000000, cell***, latcrd, J zetal 0 [
ooooooon

— strnxxx Loggobooooogooo
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9 boodboodboogn

gbobobouogboboboogbbbouogobbogoobboboooooon
gbobobbooooobboogooboboooooboooooboboodg

9.1 UDUOOOUoon
OO0O00000OOOetotal . fO0000O0OOMO ekin(inw) DOODOOOOOO
goobogood

1 5k sk ok ok sk ok ok ok ok ok 3k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok 3k ok ok 3k ok ok ok 3k ok ok sk ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok sk sk ok ok ok ok ok ok ok ok ok ok ok sk ok

double precision function ekin(inw)

use parameters
use globalarray

implicit none
include ’commons/common.h’

integer :: ik,ib,ipw,inw
real(8) frm,z,fd,x

frm(z) = 1d0 + vke_mim/( 1d0 + exp( -1d0*beta_mim*z ) )

I << calc. of KE (mimicing) >>--------—-
I epwl[Ry],gkl[a.u.],nadd

ekin = 040

do ib = 1,mxband_g
do ik = 1,nk_g
fd = fdist_g(ib,ik)
do ipw = 1,mxpwk(ik)

x = 0.5d0*( gk_g(ipw,ik) - ec_mim )

ekin = ekin &
+ gk_g(ipw,ik)*frm(x) &
* ( dreal(wvfn_g(ipw,ib,ik,inw))**2 &
+ dimag(wvfn_g(ipw,ib,ik,inw))**2 ) * fd
end do
end do
end do
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ekin = 2dO*ekin/dfloat(natm_g)/effnk

return
end

gooo

e in: JODOODOCGOUODOODOOUDODDODODLOODOODODOODODODOO
goboboogooboooobboboooooobod

e ib, ik, ipw: 0000000000000 0KkOO00000000000 Euy
00000000000000 exp(i(k+G)-r)) 0000 GOOOD

o gk_g(ipw,ik): k+ GPO0000D0OO0DODN
e wvfn_g(ipw,ib,ik,inw): 0000 ¢ ,,(G) 0O OO0O0O00OO

goboboogddn ekinl

Ekin =2 Z ’k + G|2’¢k,n(G)’27
k.n,G

OO00000000b0bekindOO0OD0OOOODOOOOOOOOODO RydbergO
O@OoO00Om=1/2000)00000000000000000020000
0000000000000 0000 frm(x) 00000000000 (ESoptd O
goboboogbobogogobbuoooobboboooboboooboboobood
gbobbouoogobbooooobobooogobod

9.2 OOOOOOOODOO

OOO00O00ddbdbdDetotal.fo0o0000O0OOM0 eee(veell) O ODOT
gboboboogooobod

15k sk ok ok sk ok ok ok ok ok 3k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok 3k ok ok 3k ok ok ok 3k ok ok sk ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok sk sk ok ok ok ok ok ok ok ok ok ok ok sk ok
double precision function eee(vcell)

use parameters
use globalarray

implicit none
include °’commons/common.h’

integer :: ig
real(8) :: vcell
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eee = 0dO
do ig = 2,ng_g
eee = eee + (dreal(chgg_g(ig))**2+dimag(chgg_g(ig))**2)*gg_g(ig)
end do
eee = eeex4d0xpi/vcell/dfloat(natm_g)

return
end

0o0Q
e chgg g(ig): 10000000 D n(G)00O0OD0OOD
e gg_g(ig): 1/|GP0DO0O0DNONODOOD
0000000000 eeel

dr - n(G)

Ee —el — 3
el chll G ’bfGP

DO0O0000D0O0O0OD0Oeeed 000000 DOOODO0ODOODODOO Rydbergd
00000 =2000)00000000000000Q00000000
oooooonb Eyg-000boobooboobooboobooboobon
gooo

9.3 OOonogn

O000000Oetotal.fO0O000000O0O00OMO0ONO etotal(vcell,inw,etot)
O00ooO0o0oooooooooono

1 3k sk sk 3k sk 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk 3k 3k 3k 3k 3k sk sk sk sk sk sk sk sk 3k 3k 3k k sk sk sk sk sk sk sk 3k 3k ok ok sk sk sk sk sk sk sk ok 3k 3k k sk sk sk sk ok ok ok sk ok ok 5k
subroutine etotal (vcell,inw, etot)

use parameters
use globalarray

implicit none
integer :: 1lmx,inw,i,]j

real(8) :: etot(8),vcell,vatm, &
ekin,eee,exc,evl,evnl,tl,t2,dsecnd
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parameter( lmx = 2 )
include °’commons/common.h’
tl = dsecnd(’cpu’)

vatm = vcell/dfloat(natm_g)
etot (1) = ekin(inw)

etot(2) = eee(vcell)
etot(3) = exc(vcell)

etot(4) = evl()
etot(5) = evnl(inw)

etot(8) etot (1)+etot (2)+etot (3)+etot (4)+etot (5)+etot (6)+etot (7)
t2 = dsecnd(’cpu’)
cpu_time(1) = cpu_time(1l) + t2-t1

return
end

gboboboogobbuoogobboboogobbooon

e ’ ekin = ’,etot(l): 0OOOOOO

e’ ece =’,etot(2):000000OO0O0ODOO

e’ exc = ’,etot(3):0000O0ODOO0O

e’ evl = ,etot(d):0000000O0OOOODONO

e’ evnl = ’,etot(h): 000O00OOOOOOOOOO0O

e’ ealp = ’,etot(6): ;000

e’ eewd = ’,etot(7):000-00000000(OOOODO)
e > etot = ’,etot(8) : 00O0OOO0O

94 SoptUUO0DDOOO0OODOOO
mainJ O O0DO00000000O00000O00O00O0000O00O00O00000b0000n
e Allopt : DO UIDODODOOOOUODOODOODOOLOODOOODOODODODO

e Sopt : D0 ODDODOODOODOOOOOOODOODOODODOO
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e DMD:ODUOODOODOODODOOODO

ESoptO0Sopt 00000000 DOOODOOOO0OODOOOODOOSeptdOOOO
ool soptdddggoogbobobbobbbbbbbbobooogod
gobooo

1 5k 5k ok 5k 3k 5k 3k 5k 3k >k 5k >k 3k >k 3k 5k 5k ok 5k 3k >k 3k >k 3k >k 5k >k 3k >k 3k >k 3k >k 5k 3k 5k 5k 5k >k 3k >k >k 3k 5k >k 5k 5k 3k 5k >k 5k >k >k >k >k >k 3k >k 5k >k >k >k >k >k 3k %k 5k %k >k
subroutine sopt()

use parameters
use globalarray

implicit real*8(a-h,o0-z)

include ’commons/lattice.h’
include ’commons/common.h’

logical(4) :: existl, exist2
real(8) :: etot(8),delta,cpul,cpul

namelist / soptcntl / itmaxs, ftol, f_crt, itmaxd, delta, ideb

inquire(file=’SOPT.CNTL’ ,exist=exist2)
inquire(file=’../INPUT_DATA/SOPT.CNTL’,exist=existl)

if (exist2) then
open(10,file="SOPT.CNTL’ ,form=’"formatted’, &
iostat=ios,status=’0ld’)
read(10,soptcntl,iostat=ios)
close(10)
else
if (existl) then
open(10,file=’../INPUT_DATA/SOPT.CNTL’ ,form="formatted’ ,&
iostat=ios,status=’0ld’)
read(10,soptcntl,iostat=ios)
close(10)
else
stop ’Can not open SOPT.CNTL’
endif
endif
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call vinit()

call iniewd()

I Main loop starts.
do its = 1, itmaxs

call getll(etot,nloop)

call charge(0)

call force(vcell)
call eforce(natm_g,stoa,grd,frc,fn)

call wfile(etot,its)

if(ideb.eq.1) write(*,*)’fn, f_crt = ’,fn,f_crt
if(fn.1t.f_crt) exit

call mvatm(delta)

end do
I Main loop ends.

if(fn.1t.f_crt) then
call wfile0(999,its)

end if

write(*,*)’elapse time in sopt = ’, cpul-cpu0
return

end subroutine sopt
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gobobobobogooobobboogobbboooooobon

1.o0oooo
a) SOPT.CNTLO OO O
b) gptgen() : GO OOOOOOODOO
c)vinit() : 00000000 OOOOODOO
d) iniewd() : 0000000000 ODOODOO
200000000
(a) getll(etot,nloop) : DO O OOOOOOOO
(b) charge(0) :00000O0O0O0OOOO
(c) force(vecell) : DO DODOODOOOOO
(d) eforce(natm_g,stoa,grd,frc,fn) : 000000000 forceDO0DODODO
gogad
(e) wfile(etot,its), wfile0(999,its), wfile0(000,its) : 0O OO OO
0o
(f)mvatm(delta) : 000000000000 OOO

9.5 LUOoOuoooboooon

O0000D0 diegwO0O0D0OO00O0OO0OO0OOODOODODOOCGODOOOOOO
goooog

subroutine diagw (nloop,vcell,alp,etot)

use parameters
use globalarray

implicit none

include ’commons/common.h’

integer :: nloop, inw, itmax, ik, in, ig, ist, loop, its, nwf, nnn, &
istc, i
real(8) :: etot(8), vcell, alp, eps, ang, dl, d2, dnf, step, ep, e_p,&

fret, fp, gd, avm, dmm, t1, t2, dsecnd,e2,el

complex(8) :: ggc,gam,s, chgl

parameter (eps = 1d-10)
parameter (inw = 2)
parameter (e_p = 5d0)
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call schmit(inw)
call toreal(inw)

chgl = chgg_g(1)
etot (6)=alp*dreal (chgl)

call etotal (vcell,inw,etot)
fp = etot(8)
= < calc. force >-—----
call wforce(vcell,inw)
call precnd(e_p)
call schmi2(inw,1)
itmax = max(itmaxd*2,npw_g*mxband_g+*nk_g*4)
! nwf (= npw#*nband*nk) is num. of wave func.
I - < store old data of w.f. >————-
do in = 1, mxband_g
do ik = 1, nk_g
do ig = 1, mxpwk(ik)
wvin_g(ig,in,ik,4)=wvfn_g(ig,in,ik,1)
wvin_g(ig,in,ik,5)=wvfn_g(ig,in,ik,1)
end do

end do
end do

ist = 1
istc = 0
loop = 0

I Main loop starts
do its = 1, itmax

s = (0d40,0d0)
dil= 0dO
d2= 0d0



nwf = mxband_g*nk_g

do in = 1,mxband_g
do ik = 1,nk_g
do ig = 1,mxpwk(ik)

s = s + dconjg(wvfn_g(ig,in,ik,1))*wvfn_g(ig,in,ik,2)
dl= di+dreal (wvfn_g(ig,in,ik,1))**2+dimag(wvin_g(ig,in,ik,1))**2
d2= d2+dreal (wvfn_g(ig,in,ik,2))**2+dimag(wvin_g(ig,in,ik,2))**2

end do

end do
end do

ang = acos(cdabs(s)/sqrt(di1*d2))/pi
dnf = sqrt( di/nwf )

if (ang.1t.0.46d0.and.ang.ge.0.385d0) then
call schmi2(inw,2)

elseif (ang.1t.0.385d0)then
call schmi2(inw,1)

endif

call linmin(vcell,etot,fret,ist)

if(ist.eq.0) istc=istc+1

step=2d0*dabs (fret-fp)/(dabs(fret)+dabs (fp)+eps)

if ((step.le.ftol.and.ist.eq.1).or.its.gt.itmaxd.or.istc.gt.3) then

loop = loop + 1
if (loop.gt.2) then

etot (6)=alp*dreal (chgl)
call efile(etot,ang,dnf,its,ftol,step,loop)
nloop = its
write(*,*) ’Count (its,loop)’, its,loop
return
else

ist = 0

endif
endif
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ep=fret-fp

fp = fret
call wforce(vcell,inw)
call precnd(e_p)

call eigenv(avm,dmm,its,nnn)

if(ist.eq.0.or.nnn.eq.1) then
call toreal(inw)

chgl = chgg_g(1)

call wforce(vcell,inw)

call precnd(e_p)

endif

if(its.eq.0) ist = 0
if(ist.eq.1) then
gd = 0d0
ggc = (040,0d0)

do in = 1, mxband_g
do ik = 1, nk_g
do ig = 1, mxpwk(ik)
gd = gd + dreal(wvfn_g(ig,in,ik,4))**2 &
+ dimag(wvin_g(ig,in,ik,4))**2
ggc = ggc + dconjg(wvin_g(ig,in,ik,1) &
- wvfn_g(ig,in,ik,4))*wvfn_g(ig,in,ik,1)

end do
end do
end do

if(gd.eq.0d0) then
write(*,*)’warning. really gd = 0 7’
return

endif

gam = ggc/gd

do in = 1, mxband_g
do ik = 1, nk_g
do ig = 1, mxpwk(ik)
wvin_g(ig,in,ik,4)=wvfn_g(ig,in,ik,1)
end do
end do
end do

do in = 1, mxband_g
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do ik = 1, nk_g
do ig = 1, mxpwk(ik)
wvin_g(ig,in,ik,5)=wvfn_g(ig,in,ik,4) &
+ gam*wvin_g(ig,in,ik,b)
end do
end do
end do

do in = 1, mxband_g
do ik = 1, nk_g
do ig = 1, mxpwk(ik)
wvin_g(ig,in,ik,1)=wvfn_g(ig,in,ik,5)
end do
end do
end do

elseif(ist.eq.0) then

do in = 1,mxband_g
do ik = 1,nk_g
do ig = 1,mxpwk(ik)
wvin_g(ig,in,ik,4)=wvfn_g(ig,in,ik,1)
wvin_g(ig,in,ik,5)=wvfn_g(ig,in,ik,1)
end do
end do
end do

ist = 1
endif
nnn = mod(its,intefl)
if (nnn.eq.0) then
if (ideb.eq.1) write(*,*) ’efile in’
call efile(etot,ang,dnf,its,ftol,step,loop)
if(ideb.eq.1) write(*,*) ’efile out’

endif

end do
I Main loop ends

stop ’Maximum iterations exceeded (diagw).’

end subroutine diagw
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