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x

4

[28] il b e Linnk N sald) 323 (H >H(p) 3dikidll

| Champ
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(vortex)
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3allall o3gs dilaia (5 AT 4y Hhas dRdall 6 s g A6l 80 5 jalla dileia 4y ylaill 028
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heSl) Jaa il A0S0 5 Ma Ay kil Caaa g Cus 3llae il e Ayl ) pall Sl
[41(00sS Allall U A 08 1550 3,88 e (a5 AR 3 5l B

0585 Cun ) ) G saall sy g SSIY) i 4Gl dplia gally Caats Y (32 (B
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LGB 9 Al ) il ccibuad) il glad Callil) Sacadll

. M—Y DY

A5 ) Gl a5 A sl Al el W) e Akl clilalls sSadd) 3ok )

Jlexivl dua i i 5345 5k & (Pseudopotentiel) oseSll 4ud 48 )k ale (S5 ddall aluad

Gl e Sl bl ) (AL electron) <l s S JS 48 jla Jleatiad (e ey cilblual) el
[4]

Aan) 52 Slaal) Jlanins MgB, S all Ay g Sl 5 & gty Al Uil Juaadll 12a 8

Laal G gl Sl b aan O 1kt iy ASIY) JS Al syl Jlexinlys WIEN2K 588
LS (hexagonal) 4wl i 53 (s yaall o€ all gl e il L 23l Y Ml 3
L2 Trigonal 4w <y a5 4ol 4da saa s o (o 4la an g o ot Al ol (K1 il U <0
Ay S LA 3 aeat e ke (o sl Al o G (B)sos Oiods (MQ) pseatins 552

.Trigonal
sobual) &l ghd aal 1,111

i Llae | Ladiiod (LDA) 5 (GGA) G il (e IS o) I Adilas dalia ciliad 3
o2 Ay slall AadatSU A5 IV 4 sid) (ailiaddl Ca g 8 ¥ a8 baa sy Al gine
[4] (GGA) cu_&ll s aaiaall Jaliill g Jagd jil) lasa (WIEN2K geeli s Wilblas OIS 5 2l al)

rbual) Alaa £Ui) 11,111

(1 - TIT) JS8) A LS Hedas Al w2web 8386 el Siul aay

Welcome to w2web
the fully web-enabled interface to WIEN2k

Select stored session: Create new session:

W2web 338 3 (1 - TIT) Js&d)

e
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LGB 9 Al ) il ccibuad) il glad Gllil) Juadl)

(MgB, <ilall s ccreate dadsill e jau o5 session name oSe il aul (iSs
(2 - TIT) JSal 3380l Wl jelas cselect Aalailly elld 5 Jaall dglad) Calall Jans o

Session: [ MgB2 3]
/home/souhila/WIEN2k/MgB2_3

w2web, the fully web-enabled interface to WIEN2k

Session Name:MgB2_3
Session ID: 455702

et Directory:  /home/souhila/WIEN2i/MgB2_3
Linitialize calc. | Last changed: Tue Sep 8 22:03:51 2020

Comments:

spin polarized calculation
AFM calculation
[Utils. >> | complex calculation {no inversion)

[optimize(V c/a
[_mini. positions ]

[ Tasks >> | parallel calculation

[Files ==

[struct file(s) ] — :
[input files ] Change session information
[ output files

[ SCFfiles ]

[ Session Mgmt. >> |
hange session |

[ change dir ]
[change info |

[ Configuration

Usersguide
[htmI-Version

Al il L) 536 2(2 - T JS
A g 4l cila slaa JUB) 2,111
il o lasels ol Al Jal aae e Sl M@B, <Suall 4 4335 Jal e

sle eV G edas ) StructGen ™ dagdeill JMA e @l g A g aall Al Jsa il sladll
el

338U ekt () amy (1— TII) Jsaadl Cilblase JAOL asdi 5 <2 A aae (e Laasy
(3 - TIT) J<all 8 LS bl Jia)
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Session: [ MgB2 ]
Mome/souhila/WIENZK

StructGenm

e You have to click “Save Stucture” for changes o fake effect!
[ StructGen™ ] Save Structure

Initialize calc. |

[ run SCF |

Sing |

[optimizaiV,c/a) | Title: MgBz

mini. pastions |
[ Utils. == | Lattice:
 Tasks 2 Spacegroup: 191_P&/mmm_

183 PEmm

| Files == ] 184 Pocc

[ siruct file(s) | 185_P63cm

inpus fies | 186_P63Imc

'E_LSIELEIQLE]E] 187_P-6m2 [ Spacegroups from

188 P-6c2 Bilbao Cryst Server |

| Session Mgmt. = | 180_P-62m

ﬂ_ange zaslsun ] 190_P-62c

Shampe de 191 Poimmm

e 191_P6&/mimm
| Configuration | Splitting of equivalent positions not available.
e To split you must select a lattice type

{%] Lattice parameters in = &

Idea and reatzation by
[tz af| & 20012008

d= 3.08300001805 b= 3.08300001893 c= 3.52400025544

O=00.000000 = 90.000000 Y= 120.000000

Inequivalent Atoms: 2

Atom 1: Mg I= 12.000 RMT= 22900

Pos 1:x= 0.00000000 ¥= 0.00000000 Z=0.00000000

Atom 2: B Z= 5.000 RMT= 1.5700

Pos 1:x= 0.33333333 ¥= 0.66666667 Z= 0.50000000

Pos 2:x= 0.66666667 ¥= 0.33333333 Z= 0.50000000

[.2dd an atom ]
Number of symmetry operations: 24 w

You have to click “Save Stucture* for changes o fake effect!

Save Structure

[ remowve atom ]

<-- edit only this position!

[ remowve atom ]

<-- edit only this position!

MgB; Ul 4zl cale clily Jlaa) 3386 2(3 - TIT) Jsad)

JR) 2ay ali ol Ao g0 LI Legipad o5y Zes Al 22ally RMt O-(e i Coia
Al Um o laall L

37



ABULAY g Al 1) il cbuand) ) ghad G Juadl)

Aol cale L) Clidara (s 1(1 - TIT) Jgaad)

MgB,-3 alall Jads 5 gic
191 _P6/mmm | (spacegroup) 4l ill de sandll
a=3.083A [45]
b=3.083A [45] Al 6
¢ =3.524A [45]
a=90°
B =90° Ll
y=120°
(0,0,0) [45] Mg
(1/3,2/3,1/2)  [45] By | A a5
(2/3,1/3,1/2)  [45]|  (wmsed Y

el alasiuly 5 Al cale Uil 38 o S5 ¢ Save Structure dededll s (JAay) a
Clsall 8 el WiSay laaey (4 - TIT) JSE0 MgB, U sl 4356 i) sy ey XcreysDen
Al aa

MQB; @ sautizall 2y sual 4y ) shll 40 2 (4 - TIT) JS&)

38



LGB 9 Al ) il ccibuad) il glad Callil) Sacadll

sbual) dings 3.1.111

i Gluall gl (5 - TIT) il 338U Hedas jnitialize calculation deslxill jLisl day

Soall ) sl s x NN @ i aal) o5l Leal) SLERD Clladedl) e 0 IS (ye il sladll

Aadaill ) Jeai o () ldad Ldala) ol Le ol shadlll Jual 535 (Y1 il 8 S5 LeS) o 3Y)

8ohaall ) Jga sl axy «GGA Cluall 45y jla s X [start 4edlill 2ic 5 No Ui symetrie

S 1255 Gmbosana S5 Ll dad daas RMt*Kmax adadll 48U Lead 2ass Al g dagal)

Dl daglai AT 4le ) JaSiy (AW o)) sh o Al & K Ll axe jlias x kgen 5 shall
.No

Initialize calculation

Fast mode:

This is in general the way of (except for anti J; and slabs).
Specify RKMAX and K-mesh, adapted to your problem.
Check STDOUT for errors. When errers oceur, run in individual mode (at |east the symmetry programs )

select spin-polarized calculation

RMT reduction by X % (default: RMT not changed)

VXC option (13=PBE, 5=LDA, 11=WC, 19=PBEsol) [default=13]
energy seperation between core/valence (default: -6.0 Ry)
RKMAX (default: 7.0) [ Click here for more info )

use TEMP with smearing by X Ry (default: TETRA)

use X k-points in full BZ (default: 1000; [ Click here for mare info )

(CHECK BATCH VALUES

Individual mode (phase 20)

For anti I d , supercells and surfaces we recommend to run at least the first steps (until instgen) manually and accept the recommendations of the symmetry programs.
xnn check MgB2_3.nl st setRKmax (usually 5.09.0). [Clickhers  view MB2_3.outputd and cp MgB2_3.in0_std MgB2_3.n0 | checkif
for more info ] max-gmin
view outputnn - -
! check MgB2_3.n2 st set Fermi-method and GMAX rform spin-polarized calc.?
X sgroup
Prepare input files Mo
view outputsgroup
X symmetry Yes
xkgen
copy struct st |and view outputs
view Klist
instgen lapw  MgB2_3.inst exists, run instgen_lapw only for non-default ®
spin-configuration wdstort | D imeractvly

x Istart

Jinitialize calculation cluall 3¢5 3380 (5 - TIT) Js&d)

dala Clas JWSY ¢ continue with run SCF delas Jaul) & jelai 5 5had JAl aay
Age 5 107Ry 4l e LD (e 2aa3 (6 - I1I) JSUI SCF Adls 33U el lavie | SCF
Lanie 3355 A8Uall (o)) dad of Cam (6 - TIT) JSl) 3 el g4 LS 107 @ Lgmaas diail)
[4] 32 salal A8Ual) dsie e J81 il i ghad AT (e BN (558 0 S
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SCF Cycle
Options: (|_'help) Expert options:
parallel no HNS &
oplimize positions (MSR1a) .
; . ‘ ininew 2
iterative diag )
iter. after full-diag g-limit 0.05 Scratch Directory:

iter.diag (no Hinv)
vec2pratt with iter.diag

lt-number 40

spinorbit
) . Convergence criteria:
spin polarized FSM o
constrain moment to 0 =
E :
AFM calc. ) 0.0001 5
dm Force: 1 mRy/au
orbital pot (DFT+U) o
| 5
eece (hybrid-DFT for correlated ) G Charge: 0.001 ©
DFT-D3 (dispersion corrections)
hf (full hybrid-DFT, expensive! )
diaghf (diagonal-only full hybrid-DFT )
nen-scf full hybrid-DFT)
newklist (full hybrid-DFT with new k-list )
redklist (full hybrid-DFT with red. k-list)
Type of execution: background v
E-mail notification to
start SCF cycle Clear entries only save parameters

SCF dila 534Li:(6 - T1T) JS&

Oe Jai SCF dila Jaly luall ¢l shad 3dlal)l Jiais oy start SCF cycle dedaill jlaaly
I sl i i) MIXER 4 L) LAPWO

s 2dadl) A8l s 4, 1111

Jal e cleall lay J8 ity palld) amy Lial) caay 4y laill cilblaadl (&S
3l 5 I A jall A8l i il Egypop adadl) d8a (e 4l ¢ el 48 e J puaall
4]

33n Jadins s RMtyin *Kinax o8 0235 80 IS (85 SCF &l salels o i )iall 138 Al

G RMt i ¥ Ky @il 8 o Laa s (k=300) 436 JA5Y) o)k dlaia Jals k Ll

Cus (7 - D) IS0 5 (2 - 1) dsasd) e S a2 LS Ry 8 (g0 Ay allaill il lanie i
(4] oW Jlaal) 2 Ladiundl) 4 ginsall ) g Gl 3 Fn sl J1 530 a0 58T i Ky

0555508 352 o2 Gl WIS g RMityin*Kinax= 8 RY lsall 138 & Janivns (o sas
Ay albbeall
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(SUE B s Mg Al (e ST Aleatiaal) 43 5 STy ALY
Mg :15°25°2p°3s*
B :1s°2s°2p’

k=300 2ic RMtyin*Kinax - & S 2ie Lgle Joasiall By o (2 - ITT) Jgsad

Ewt(RY) RMtmin™Kimax

-500.07149997 5

-500.08093407 5.5

-500.08421075 6

-500.08545569 65

-500.08595574 7

-500.08616926 75

-500.08624471 8

-500.08627960 85

-500.08628484 9

I I I I I
so00ms)- _
5

?-5(]0.08— —

-500.085 —

T ST S R TR
Ecut-off

k=300 2ie akadl) 48Ua A1Y 2 MgB, S yell 2,11 A8l a5 (7 - TIT) JS&d)
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s S8 ) sl s Allata B K LGS dings 5,1.TT1

sale) i ¢ Y1 ) b Adlaie b K L dae g dipend cang A AN ekl
.7w\mﬁﬁtﬁﬁ&dgwklﬂ&ﬂ\qmJ:\;jgfdgc;_s‘j&‘fgm SCE 4ilal)

(8 - TIT) JS5 (3 - TIT) Jsaad) (e IS goa s LS ek = 1100 i 48Ul &g LlaaY Cua
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Density of states

We are in Dosplot mode:

Set ranges (optional):

xmin= Xmaxs= ymin= ymax= PLOT

You can select from 7 DOS in MgB2_2.int .
Please select up to 4 lines to plot.

no line (o}
line:1 (total DOS) of MgB2 2 ©

line:2 (tot) of atom Mg

line:3 (s) of atom Mg

line:4 (p) of atom Mg

line:5 (tot) of atom B (e}

line:6 (s) of atom B (o]

line:7 (p) of atom B

Define for first line:  Label= Linetype(0-9)= 1 Linewidth= 1
Define for second line: Label= Linetype(0-9)= 2 Linewidth= 2
Define for third line:  Label= Linetype(0-9)= 3 Linewidth= 2
Define for fourth line: Label= Linetype(0-9)= 4 Linewidth= 2
Plot DOSin ev v Color v  Labelsize= 1 pt

[ Show full menu ]
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Résumé

Dans ce travail, nous présenté 1’é¢tude de propriétés structurales et €lectroniques
pour un super conducteur cristallisant dans la structure de graphite (hexagonal), c’est le
Dipurure de Magnésium MgB,. L’étude utilisant le programme WIEN2k selon la théorie
de la densité des etats (DFT) gradient géenéralisé approximation GGA. Le but de travail
est le calcule des parameétres de réseau, identifié la densité des états electroniques et la
densité de charge. Les valeurs des parameétres de réseau est en accord avec les résultats
experimental dans [45] et les résultats obtenus pour la densité des états et la densité de
charge étaient identiques a des résultats expérimental précédent.

Mots-clés : Dipurure de Magnésium, WIEN2Kk, DFT, les propriétés electroniques.

Abstract

In this work, we have studied the strucural and electronic properties of a
supraconductor crystallized in the graphite structure, it’s Magnesium Diboride MgB,.
This study used WIEN2k program according to the density functional theory (DFT)
generalized gradient approximation (GGA). The aim of this project is the calculation of
the lattice constants, identify the density of states and charge density.the equilibrium
lattice constants is in agreement with an experimental results in [45] and the results of
density of states and charge density are identical to a precedent experimental studies.
Keywords : Magnesium Diboride, WIEN2k, DFT, electronic properties.



