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<input>
<title>LiF</title>
<structure speciespath="$EXCITINGROOT/species">

<crystal scale="7.6820">
<basevect>0.0 0.5 0.5</basevect>
<basevect>0.5 0.0 0.5</basevect>
<basevect>0.5 0.5 0.0</basevect>
</crystal>

<species speciesfile="Li.xml" rmt="1.6">
<atom coord="0.00 0.00 0.00"/>
</species>
<species speciesfile="F.xml" rmt="1.6">
<atom coord="0.50.5 0.5"/>
</species>
</structure>

<groundstate
do="fromscratch"
rgkmax="7.00"
ngridk="6 6 6"
gmaxvr="14"
outputlevel="high"
xctype="GGA_PBE">

</groundstate>

</input>
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<input>

</ input>
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| <title>LiF</title>
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| <structure speciespath="$EXCITINGROOT/species/">
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| SETUP-excitingroot.sh

i species scrystal (ol ise 5 Jols ol (63959 bl iow DA a5 structure s

<structure ...>

<crystal scale="7.6820">
<basevect>0.0 0.5 0.5</basevect>
<basevect>0.5 0.0 0.5</basevect>
<basevect>0.5 0.5 0.0</basevect>
</crystal>

<species speciesfile="Li.xml" rmt="1.6">
<atom coord="0.00 0.00 0.00"/>
</species>

<species speciesfile="F.xml" rmt="1.6">
<atom coord="0.5 0.5 0.5"/>
</species>

</structure>
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<groundstate
do="fromscratch"
rgkmax="7.00"
ngridk="6 6 6"
gmaxvr="14"
outputlevel="high"
xctype="GGA_PBE">

</groundstate>
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cd ~/Desktop/workshop/dayl/scf-LiF
gedit input.xml
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<input>
<title>LiF</title>
<structure speciespath="$EXCITINGROOT/species">

<crystal scale="7.6820">
<basevect>0.0 0.5 0.5</basevect>
<basevect>0.5 0.0 0.5</basevect>
<basevect>0.5 0.5 0.0</basevect>
</crystal>

<species speciesfile="Li.xml" rmt="1.6">




<atom coord="0.00 0.00 0.00"/>
</species>

<species speciesfile="F.xml" rmt="1.6">
<atom coord="0.50.5 0.5"/>
</species>

</structure>

<groundstate
do="fromscratch™
rgkmax="7.00"
ngridk="6 6 6"
gmaxvr="14"
outputlevel="high"
xctype="GGA_PBE">

</groundstate>

</input>
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| =

| MPI version using 4 processor(s) =

| =

| Date (DD-MM-YYYY) : 03-11-2018 =
| Time (hh:mm:ss) : 23:56:27 =

| =

| All units are atomic (Hartree, Bohr, etc.) =
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* Ground-state run starting from atomic densities *
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++++++++H++H
+ Starting initialization +
L e o
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Lattice vectors (cartesian) :
0.0000000000  3.8410000000  3.8410000000
3.8410000000  0.0000000000  3.8410000000
3.8410000000  3.8410000000  0.0000000000

Reciprocal lattice vectors (cartesian) :
-0.8179100895  0.8179100895  0.8179100895
0.8179100895 -0.8179100895  0.8179100895
0.8179100895  0.8179100895 -0.8179100895

Unit cell volume : 113.3347046420
Brillouin zone volume : 2.1886518717

AL.««:‘O-\AW&B)}L&W\Ji@bfﬁ&b%‘@@)b

Species: 1 (Li)

parameters loaded from : Lixml
name . lithium

nuclear charge : -3.00000000
electronic charge :3.00000000
atomic mass : 12652.66897000
muffin-tin radius : 1.60000000
# of radial points in muffin-tin ;250

atomic positions (lattice) :
1: 0.00000000 0.00000000 0.00000000

Species: 2 (F)

parameters loaded from : Fxml
name . fluorine

nuclear charge : -9.00000000
electronic charge :9.00000000




atomic mass : 34631.97043000
muffin-tin radius : 1.60000000
# of radial points in muffin-tin ;250

atomic positions (lattice) :
1: 0.50000000 0.50000000 0.50000000

Total number of atoms per unit cell 2
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| Spin treatment : spin-unpolarised |
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Number of Bravais lattice symmetries  : 48
Number of crystal symmetries . 48
k-point grid . 6 6 6
Total number of k-points .16

k-point set is reduced with crystal symmetries
@‘adﬁw&udwda;tw)@'lic\jJJ}A)J‘;LO%\MM))

RAMT_min * |G+k|_max (rgkmax) . 7.00000000
Species with R*MT_min o 1(Li)

Maximum |G+k| for APW functions : 4.37500000
Maximum |G| for potential and density :  12.00000000
Polynomial order for pseudochg. density : 9

G-vector grid sizes 24 24 24

Total number of G-vectors 3287

Maximum angular momentum used for

APW functions : 8

computing H and O matrix elements : 8

potential and density 8

inner part of muffin-tin : 2
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Total nuclear charge :-12.00000000
Total electronic charge :12.00000000
Total core charge :2.00000000
Total valence charge :10.00000000
Effective Wigner radius, r_s : 1.31128679
Number of empty states .5
Total number of valence states 11
Maximum Hamiltonian size : 176
Maximum number of plane-waves : 169
Total number of local-orbitals : 7
Exchange-correlation type ;20




Perdew-Burke-Ernzerhof, Phys. Rev. Lett. 77, 3865 (1996)
Generalised gradient approximation (GGA)

Smearing scheme : Gaussian
Smearing width :0.00100000

Using multisecant Broyden potential mixing
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+ Self-consistent loop started +
++++++++H++H
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+ SCF iteration number : 1 +
++++++++H+H
Total energy : -109.78421493
Fermi energy : 0.05617563
Kinetic energy ; 106.71553074
Coulomb energy . -203.93147579
Exchange energy : -12.17730653
Correlation energy : -0.39096336
Sum of eigenvalues : -53.98302661
Effective potential energy . -160.69855735
Coulomb potential energy : -144.52518175
Xc potential energy : -16.17337560
Hartree energy : 32.56915376
Electron-nuclear energy . -209.66348927
Nuclear-nuclear energy © -26.83714028
Madelung energy . -131.66888491
Core-electron kinetic energy : 0.00000000
DFT-1/2 contribution to total energy 0.00000000
DOS at Fermi energy (states/Ha/cell) : 0.00000000
Electron charges :

core : 2.00000000

core leakage : 0.00000001

valence : 10.00000000

interstitial : 1.44453647

charge in muffin-tin spheres :

atom 1 Li : 2.05238718
atom 2 F : 8.50307635

total charge in muffin-tins : 10.55546353

total charge : 12.00000000
Estimated fundamental gap : 0.37737148

valence-band maximumat 1  0.0000 0.0000 0.0000
conduction-band minimumat 1  0.0000 0.0000 0.0000




| Wall time (seconds) : 3.36
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RMS change in effective potential (target) : 49.1659  ( 0.100000E-05)
Absolute change in total energy (target) : 1.46809  ( 0.100000E-05)
Charge distance (target) : 0.262031E-01 ( 0.100000E-04)
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| Convergency criteria checked for the last 2 iterations +
| Convergence targets achieved. Performing final SCF iteration +
++++++++H+H
Total energy : -107.54871894
Fermi energy : 0.10957305
Kinetic energy ; 107.35042254
Coulomb energy . -202.54624651
Exchange energy : -11.96311499
Correlation energy ; -0.38977999
Sum of eigenvalues : -53.16858308
Effective potential energy . -160.51900562
Coulomb potential energy : -144.62546389
XC potential energy : -15.89354173
Hartree energy : 31.08364234
Electron-nuclear energy : -206.79274857
Nuclear-nuclear energy © -26.83714028
Madelung energy : -130.23351456
Core-electron kinetic energy : 0.00000000
DFT-1/2 contribution to total energy 0.00000000
DOS at Fermi energy (states/Ha/cell) : 0.00000000
Electron charges :

core : 2.00000000

core leakage : 0.00000001

valence ; 10.00000000

interstitial : 1.63927795

charge in muffin-tin spheres :

atom 1 Li : 2.07886661
atom 2 F : 8.28185544

total charge in muffin-tins : 10.36072205

total charge : 12.00000000
Estimated fundamental gap : 0.32557219

valence-band maximumat 1  0.0000 0.0000 0.0000
conduction-band minimumat 1  0.0000 0.0000 0.0000
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+ Self-consistent loop stopped +
o
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+

STATE.OUT is written
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*

* Groundstate module stopped
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*

*

- Timings (seconds) -

Initialisation : 1.01
Hamiltonian and overlap matrix setup 1.94
First-variational secular equation : 0.84
Calculation of charge-density : 2.29
Calculation of potential : 13.63
Muffin-tin manipulations : 16.20
APW matching : 0.15
Disk reads/writes ; 2.56
Mixing efforts : 0.00
Solver of Dirac eqn. : 0.23
Solver of rel. Schroedinger eqn. : 7.07
Total time spent in radial solvers : 7.30
Total time spent (seconds) 33.82
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