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Chapter 1

HRERERE

O00000 FermiOOOOOOOFermi Surfer0 0 0000000000000 . Fermi Surfer 000000
O0o0002012000000000000000,20140 11000000000.Fermi0O00O0O0O0O0O0OO
gbooobO@oobooboooooboobooooobo)boobobooobooboooboooboooDo.




Chapter 2

Jogooobobobobood

e windows/:Windows 000000000 OOOOOO
doc/ [DOOODOOOOODOOO]
— doc/index.html: 00000
e examples/: 000000O0O0O0O
e src/:00000000CODOOODOO
e configure: 0 O0OoOoooaoag




Chapter 3

Jooobobon

LinuxO OO

1. 000000000000 000(@CUO0000D000D000oOoooOooDoOoooon.
¢ Debian/Ubuntu O

$ sudo aptitude install freeglut3-dev

* Red Hat Enterprise Linux/CentOS O

$ sudo yum install freeglut-devel.x86_64

2.000000

$ ./configure
$ make
$ make install

O0000000000 srce/fermisurfer 000 srcec/bxsf2frmsf 0000, /usr/local/bin/ 00
oooooa.

Mac OSX O OO

1. Xcode U0 ODOOOOODOOOODODO
2.000000

$ ./configure
$ make
$ make install

00000000000 sre/fermisurferddO srec/bxsf2frmsf 0000, /usr/local/bin/ 00
oooooo.
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Windows [0 0 [

O0000000 bin/fermisurfer.exeOOOOOOODO. freeclut 00000000000 OO0OOO0
obooooOooooooboon.

4 Chapter3. OO0OO0O0O0O0O



Chapter 4

Input file

input fileO OO

oooooooo,

e BrillouinO0ODOOO 300)

0000000

. 0o0ooo

- 00000 @O0000000000)00000,k00000000

- 0000000000000 @O00000000)00000,k00000000
oo.
0000000000000000000(@O0000000 mgb2_vEz.frmsf O000).

40 40 36 (1)

0 (2)

3 (3)
1.0000000 0.57735026 -0.0000000 (4)
0.0000000 1.1547005 0.0000000 (5)
0.0000000 -0.0000000 0.87206507 (6)
2.91340202E-02 (7)
2.93242838E-02

2.98905596E-02

3.08193434E-02

.14393796
.12800488
.0000000 (8)
.36269817
.71675694
.0535113
.3644149

R R OO O O O e e

-26.409407
-19.318560
-10.315671
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1.
2.

N kW

kOoooo
kOoooooooo (o, 1, 200000)
kOooooDooooooooo.

kijr = z:b1 + y;b2 + 21.b3 4.1

OO0DO:mathi, j, k0 1000000000000D0DO0O0 N,N,,Ns(QDOOOOOODOD)ODOD
r,y;,2,00030000000000.
e 0000 (Monkhorst-PackDDDD):xiz%

«1000 @z =2

e 2000 : a; = 2
goooo
oooobooo1@oon)
ooooooo 2
goooooo 3
00000 @oog Cforran 00000000000 OODO O0O)

fermisurfer0OO0O0000 FermiOOOODOO 0.0000000.000,000 Shift Fermi
Energy 00000000 FermiOODOODOO 0.00000000O0O0OOOOOOOO.

.O000@O00 Cforran OO O ODOOODOOODOODOO OO)

ob0ob0o0oo0ooooobooboonoon,Fermi0O0000000O0O0O0O0OOO,000 Color scale
mode 0 O0OOO0DO Unicolor0O0O0O0OO0O0DOOO.O000,00700070000000000000
b, 0bo0oobooboobooooboooobobooooobooooboo@oob.o00000).

BXSFOOOODOODO

O0000000000 bxsf2frmsf 0000 XCrysDenOOOOOODOOODO fermisurferO0O OO0
oo0oo0oooobOoboooboo.oo,00bdbD Permi 000000000 ODOODO FermiOOO,000
ooooooboboooog.

U0000000000.examples/ 000000000 pb.bxsf 000000000 OOOO.

LinuxO OO

00000000000 bxsf2frmsf 000000000000

’ $ bxsf2frmsf pb.bxsf

goooo,boo0o0,boobooboboooobo.oo0,obooboobobooog.

pb_vf.frmsf: Fermi OO O OO O

pb_vix.frmsf: Fermi OO 0O o OO

pb_viy.frmsf: FermiO OO y OO

pb_vfz.frmsf: Fermi OO O z0O0O
po_vfal.frmsf: Fermi 000, 000000 a; 000000

Chapter 4. Input file
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e pb_vfaz.frmsf: Fermi 000, 000000 aa 000000
e pb_vfal.frmsf: Fermi 000, 000000 az 000000

Windows O O O

000000 @O0O00 ph.bxstH) OO ODOOODO,000000000DO00O0O0OO0OO0DODOODO,O000O0
000 bxsf2frmsf.exeOOOOOOOOO.

Cortran0 00000000 DOOOOO

fortran

real (4) :: bvecl(3), bvec2(3), bvec3(3) /OO00O0OMOOMN
INTEGER :: nkl, nk2, nk3 /00000000000 OO0OO
integer :: ishift /000000000000 (=1)00 (=0)

integer :: nbnd /0000

real(4) :: eig(nk3,nk2,nkl,nbnd) /0O0O0OOO
real(4) :: x(nk3,nk2,nkl,nbnd) ! 0[
integer :: ik1l, ik2, 1ik3, ibnd, fo

open (fo, file = "sample.frmsf")
write(fo, ) nkl, nk2, nk3

write (fo, ) ishift

write (fo, ») nbnd

write (fo, ) real (bvecl (1:3))

write (fo, ) real (bvec2(1:3))

write (fo, ) real (bvec3(1:3))
do ibnd = 1, nbnd
do ikl = 1, nkl
do ik2 = 1, nk2
do ik3 = 1, nk3
write (fo, ») real(eig(ik3,ik2,1ik1l,ibnd))
end do
end do
end do
end do
do ibnd = 1, nbnd
do ikl = 1, nkl
do ik2 = 1, nk2
do ik3 = 1, nk3
write (fo, ) real(x(ik3,ik2,1ikl,ibnd))
end do
end do
end do
end do
close (fo)

cod

float bvecl[3], bvec2[3], bvec3[3]; /0000000 %/
int nkl, nk2, nk3; /+000000000000000 =/
int ishift; /000000000000 (=1)00 (=0)*/
int nbnd; /0000 +/

float eig[nbnd] [nkl] [nk2] [nk3]; /00000 +/

43. CortranJ 00000 OOOOODOOO 7
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float x[nbnd] [nkl][nk2] [nk3]; /OO0 +/

FILE+~ fo;
int ibnd, ik1l, ik2, ik3;

fo = fopen("sample.frmsf", "w");

ierr = fprintf (fo, "%d %d %d\n", nkl, nk2, nk3);

ierr = fprintf (fo, "%d\n", iswitch);

ierr = fprintf (fo, "%d\n", nbnd);

ierr = fprintf (fo, "%e %e %e\n", bvecl[0], bvecl[1l], bvecl[2]);
ierr = fprintf (fo, "%e %e %e\n", bvec2[0], bvec2[1l], bvec2[2]);
ierr = fprintf (fo, "%e %e %e\n", bvec3[0], bvec3[1], bvec3[2]);

for (ibnd = 0; ibnd < nbnd; ++ibnd) {
for (ikl = 0; ikl < nkl; ++ikl) {
for (ik2 0; 1k2 < nk2; ++1ik2) {
for (ik3 = 0; 1k3 < nk3; ++ik3) {
ierr = fprintf (fo, "%e\n", eiglibnd] [ik1][ik2] [1ik3]);

|~

}
for (ibnd = 0; ibnd < nbnd; ++ibnd) {
for (ikl = 0; ikl < nkl; ++ikl) {
for (ik2 = 0; ik2 < nk2; ++ik2) {
for (ik3 = 0; 1k3 < nk3; ++1ik3) {
ierr = fprintf (fo, "%e\n", x[ibnd] [ik1][ik2][ik3]);

}

fclose (fo);

8 Chapter 4. Input file




Chapter 5

HRERERE

HEN

LinuxO OO

Ub0o0o00O0bO0000D0 fermisurferdo0oooooooon

’$ fermisurfer mgb2_vfz.frmsf

00000,0000,00000000000000. (000000000000 MgB,d FermiOODO 20
ooooo.)

Windows [0 O O
000000 @O0000 mgb2_viz.frmsH) 0000000, 00000000000O0O0O0O00O00000O0
O,0000000 fermisurfer.exeUOUOOOOoOoooQ.

O0O000 Linux, Windows OO O 0. fermisurfer 000000, 000000000000000000
gooog.

FHAFHF A F AR A

## #4
## Welocome to FermiSurfer ver. 1.8 ##
## ##

gttt sdts s E AL AL AL EEEEEEEEE
Number of threads : 4

Initialize variables

## Brillouin zone informations #########44#

k point grid : 40 40 36

k point grid starts from Gamma.

# of bands : 3

bvec 1 : 1.000000 0.577350 -0.000000
bvec 2 : 0.000000 1.154701 0.000000

bvec 3 : 0.000000 -0.000000 0.872065
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## Max. and Min. of each bands #######FFdFHttHFddasdss

Band Eig_Min. Eig_Max Mat_Min

1 -0.428153 0.056262 -24.048639
2 -0.289572 0.121181 -23.320309
3 -0.133566 0.497620 -43.651634

## First Brillouin zone mode #######

band # of patchs

1 8824 (2)
2 29354 (2)
3 28293 (2)

## TFull color scale mode ##########H4H#

Max. value : 22.283419 (3)
Min. value : -22.251053 (3)

band # of nodeline

1 632 (4)

2 1524 (4)

3 2268 (4)

band # of Fermi-line
1 100

2 736

3 0

## How to handle ######F#HFHFHFHFHHEH

mouse drag : Rotate objects
mousewheel : Resize objects
cursorkey : Move objects
mouse right button : Menu

Mat_Max
24.048639 (1)
23.320309 (1)
43.651634 (1)

1. Jb00boooobobooooobooooooboooooa.
2. 0000000000000D00O EermiJOOO00O0ODOO)DOO.

3.0000 FermiO0000O0O0O0O00ODOOCO. O0OOOOOOODOOOCOOOOOODOOODO.ODOO
UbOo0000000-22.283419, 00000000 2228341900000. (Hh0OO00000000OO

Brillovin OO OO000OO0OO.
4. 000000000000 nodeline(@O)DODO.
oooooobooog,FermiOO0OOO0OOO (O 5.1).
- J000DOOOODOOOODOODO.
e J000OD00O0ODOO0ODOODOODODOODO.
 JOboboobooboobobobabo.

- J000D0OO0O0OOODOOOODOODOOOOODbOOOOODbOOn.
- J000DOOO0OOODOOOODOODOOOODOODOODOODOn.

gboooboobooboobgbooobbooboo.

10
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Background colar
Band

Brillaowin Toms
Color bar

Color scale mode
Equatar
Interpolaticn
Lightimg

Line width

Hocuse Drag

Hodal line

Section

Shift Fermi energyl
Staraogram
Tetrahedron

Vimu point

F Y Py Y " Y Y Y Y Y YTYTYTYTYYT

O S.1:Fermisurfer 00 000000O0O0O.

Background color

Ob0o0O0o0O0b000o0ooboo0O0d.BrillovinZoneOOOOO/OO0O0O0OOO0O0OO (O 5.2).

[x] Black

Backgrournd solor
Eard

Brillouin zone
Color bar

Color scale mods
Equator
Interpolation
Lighting

Line width
Mouse Drag

Hodal line
Section

ShifFt Fermi energy
SEErS0gram
Tetrahedron

Visw point

T F Y Y Y Y Y Y Y YYYYY Vi

O 5.2: “Backgroundcolor” OO0 DO 0OO0O00DOO/MO00000O0.

Band

O00O0000on/off000OOOO0O (O 5.3).

Brillouin zone

0 000 0O First Brillouin Zone/Primitive Brillouin Zone D O 00000000000 (O 5.4).
Fisrst Brillouin Zone ' OO0 OO0 00 Brage O OO OODOODO

5.2. Background color 11
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Background color P

(=] band W 1
Brillculn zane B =] bard w 2
Coleor bar

Coler scales made
Eguat&r
Interpalation
Lighting

Line width

House Orag

Hodal 11
Seckion

Shift Fermi snergu
Skaracgren
Tetrahedran

Vise polnt

T Y Y Y Y Y YYYYFTFY

0 53:“Band” 00000 3000000000/ 0000000O.

Primitive Brillouine Zone D 0O 00000000000 60000

Background coler
Eand

Color bar [ 1 Primitive Brall
Calar posls woos
Lauator
Interpolation
Lighting

Lina width

Mgiuse Drag

Fgidal Line
Section

Shife Fermi srargy
Starsogram
Tatrahedron

Miea point

TP FFAATFFATFT

O 5.4: “Brillouinzone” 00000 BrillouinOOOOOOOOODOO.

Color bar

oooooooo/oooboooooog @ s.s).

Color scale mode

Fermi 00 O0O0000O0O0O0OODO0O (O 5.6).

AutoUO00DD) OOO0ODDOOOODOO FermiO0OOOO0O0D0OO0OO0DOOOODOOOODO.
Manual 000000000000 ODOOOOOOODOO.

Unicolor OO O0O0O00D0O0O, 000000000 FermOOOOOO.

Periodic 00 000000000000 0.00000—=7/3—=27/3—>7m—4n/3—5r/3—=27 00000
toooooo -0 -0 -000 -0 -0000 —-0000000.

12 Chapter5. 000D
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Background color
Band
Erilleuin Zana

Color scale mode
Equator
Interpalstion
Lighting

Line width
Mouss= Orag

Hodal line
Section

Etaracgran
Tatrabsdron
Wiew point

Shift Fermi energy

LJ
]
»

FYYYYYYYTYYTYTY

O 55:“Colorbar On/Off” D0 O O0DO0OOOODOOOO/OODOOOODO.

Fermi velocity (Auto) D 000000000 FermiOO vip =V, 0000, 00000000000000
0.00000000000 FermiOOOO |ve|0OOOOOOOOOOOOODO.

Fermi velocity (Manual) 0000000000 FermiOO v =V, 0000, 0000000000000
00.0000d0poooo0o0oooooooooQ.

Gray scale (Manual), Gray scale (Auto) OO0 OO0 O00OO0OOODOO.

Equator

OO0 kOO0DO,vp-k=00000000000 (O 5.7).

Equator Equator 010000 000O00ODOOO.
Modify equator kOO OO0 O0O0. 000000

‘ New Miller index :

000 kO00ODOO @UOoDOooOooD)ooooooooo.

Interpolation

ooooboobooooboboooo (@ sy).0oopoon

‘New interpolation ratio :

gboooboobooboobo.oboobooboobobbobooboooboon.

Lighting

00o0O0ooooooooo @ s.9).

Bothside Fermi 0 0O O000O00OOOODO.
Unoccupiedside 000000000 0OOOOO0O.
Occupiedside 000000000 0OODOO0O.

5.7. Equator

13
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Min : @ . .
Manual max : 22.28 Periodic

lriesd - O E

Backgrournd calor
Band 3
Friliouin zons =

L

Color bar

[Color scale mose bR

Equaker [ 1 Hanual

Interpolation Ll ] Unicolor

Lighkirg k[ 1 Periodic

Linig wldth L[ 1 Farmi velbEity Rutol
Houze Drag L1 Farmi valociky {‘Hanual
Modal Lims [

Seocion =

Shifr Fermi anergsye

Starscgran 3

Tetrahadran [

Wimd polnt -

Unicolor Fermi velocity

0 5.6: “Color scale mode” 0 OO O O

14 Chapter5. 0000
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Background color
Band

Brillouin zone
Color bar

Color scale mode
Eguator
Interpolation
Lighting

Line width
Mouse Drag

Hodal line
Section

Shift Fermi energy
Stereogram
Tetrahedron
View point

[ ] Equator

— ww\

New Miller index : 1 1 1

O 5.7:“Equator” 00000 Fermi 0000 (Equator) DO OO O.

T Y Y Y Y Y Y Y Y TRIAVIY Y YT

O 5.8: “Interpolate” 00000 OOOO 10040000.

5.9. Lighting 15
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O 59:“Lighting” 0000000000 FermiOOOODDO.

Line width

gboboobOobooooboboooooboboooooboon.

Mouse Drag

gbooobOobooooboboooooboooooann.

Rotate( U DO OD0) DDOOOOODOOOODODOOOOODO.

Scale 0000000 O0OOOOO,0000DOO0O00DOOOODOOO.
Translate 00 00000000000 OOOO.

Nodal line

ooooooOooDOoOoOoOoDO @ooobooO)booffd0nooOoOon (0 5.10).

Section

Brillovin O OO O0O00O000O00O00O0,2000 FermiO (O)0000O0O0O0O (O 5.11).
Section 000000000 DODOOOODODO.
Modify Section D OO0 DO OO00O0O.000000O

New Miller index :

Jododobooooo(@ooodooooD)yooooooooo.0oo0oddodoooooooooooo.
Modify Section (across Gamma) 000 00000.000000

16 Chapter5. 000D
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Backgrours color
Band

Brillouln zorse
Color bar

Calaor scale mods
Eguator
Intarpolation
Lighting

Lirme width

House Drag

Hodal 1ire
Section

Shift Farml snargu
Stersogram
Tabrahadron

View point

L ] Hodal linme

T T T ¥ Y LAY Y Y Y Y YYYT

O 5.10: “Nodalline” O 0000 nodalline OO0 O/000000000O.

New Miller index :

gooobooogo(@woooboooo)ooboobooooo.oboboroobooog.

New Millor index : 0.9 0.9 0.1

Background color p
Band »
Brillouin zone »
Color bar »
Color scale mode P
Equator »
Interpolation »
Lighting »
Line width »
Mouse Drag »
Nodal line »
Section

»

»

»

[3 € ] Section
Modify section
Modify section (across Gamma)

Shift Fermi energy
Stereogram
Tetrahedron

View point

New Millor index : 1.0 0.0 0.0

O 5.11: “Section” 00000 Fermi O OO OODODOOO.

Shift Fermi energy

FermiOOOOO (OOOOOO0OO0OO0OOOOOOOOOOOO0.0000000000C00O00O0DOO00O0O00OO0
obooobOoboooo,0b00000b00,000 FermiO0O0O0OO0O0O0OO0OOOOOOODOOOO.

Min Max E_F
-0.428153 0.497620 0.000000
Fermi energy shift :

U0000FemiOODO00O000000,FermiO00O000000O0O0O0 (O 5.12).

5.14. Shift Fermi energy 17
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Back ground ol or
Bard

Brillesin zors
Color bar

Colar scales made
Eijiis Lo
Interpalation
Lighting

Lire width
Houze [rag

Hodal 1ine
Section

TFF T FFTATTTT

SteTEogren
Tetrabsdron 13
Wisk point L

New Fermi energy : 8.1

O 5.12: “Shift Fermienergy” OO OO0 Fermi 00O OO0 00ORyO DO O0.1RyO O OO.

Stereogram

ooooooboooogo/mooooooobon @ 5.13).
None (U OOO0O) OOODOOOOODOO.

Parallel 00O O0O0OO0OO0OOOO.

Cross 0 O0ODOOODOODOOODO.

Tetrahedron

Ubooboooobo0o@ubOoibb tetra # ). O0OO0OOO0OOOO0ODOOOODO,00D00000
goooobooboooobooooon.

View point

oooooooo.

Scale OO0O0O0O00OO0OODODO.

Position D 00000000 OOODO.

Rotation x,yzOUOOODDOOOO00ODOO0O0.00000 z0-yOxOOOOOODOOO

000000000000000,0000000000000,00000000000000000000
00 (O 5.14).

oooood

fermisurfer 00000000000 O00OO0OCODOOCODOO.O0000PCOOOOOOOOOOOOOOO
OO0000DO (Printscreen0000000)00000000 gmpOO0O000OCO0OO0DOOOOODO.

18 Chapter5. 000D
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Background color
Band

Brillouin zone
Color bar

Color scale mode
Equator
Interpolation
Lighting

Line width
Mause Drag

Hodal lines
Section

Shift Fermi energy

*
»
12
L2
L2
L2
L2
=
13
>
»
*
»

[x]1 Hone

Tetrahedron [
View point [ R

[ 1 Farallel

1 Cross

5.13: “Stereogram” 0 000000 O0O0O0O0DOOOO.

518. DOOOOODO

19
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Background color
Band

Brillouin zone
Color bar

Color scale mode
Equator
Interpolation
Lighting

Line width
Mouse Drag

Hodal line
Section

Shift Fermi energy
Stereogram

MY ¥ Y Y Y Y YV YITYNTIYTYY

Scale
Position
Rotation

Current Rotation (theta_x theta_y teta_z) in degree :
New Rotation (theta_x theta_y teta_z) in degree :

O 5.14: “View point”

Current Position(x y) :
New Position(x y) :

Current Scale : 1.539837
Mew Scale : 3

Ba600 6.200089

@.888
8.5 8.5

120.288002 €.908008 350,.028000
9@ 92 %@

obooooooooooo.

20
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Chapter 6

Quantum ESPRESSOU 0O 0OOO0OOOOO

HREN

Quantum ESPRESSO version 6.2 00, FermiSurfer 0 00 0000000000000 00O0ODOOOOOOO

oo00o00O0.FermiSurfer 0000000000 ODOODOOO.
e Fermi 000000 |vp|(fermi_velocity.x)
« 000000000 Hénim|nk)|? (Fermi_proj.x)

PostProcess L1 0 U O OO

OO000D0 FermiSurfer D0 O0000000,0000000 QuantumESPRESSO 00O PostProcess 00O

gobooboobobboboobooboob)booobooobooboo.

‘$ make pp

SCFO O

gbooobobooboboo.0bodbbd pw.xd0O00OoooOooobOobLO0oO0DODOOD.MgB,OOO

gbooabo.ooboboaoboobodabood.

scf.in
&CONTROL
calculation = 'scf',
pseudo_dir = './"',
prefix 'mgb2' ,
outdir = './'
/
&SYSTEM
ibrav = 4,
celldm (1) 5.808563789,
celldm(3) 1.145173082,
nat 3,
ntyp 2,
ecutwfc 50.0 ,
ecutrho = 500.0 ,
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occupations = 'tetrahedra_opt',

/

&ELECTRONS

/

ATOMIC_SPECIES

Mg 24.3050 Mg.pbe-n-kijpaw_psl.0.3.0.upf

B 10.811 B.pbe-n-kjpaw_psl.0.1l.upf
ATOMIC_POSITIONS crystal

Mg 0.000000000 0.000000000 0.000000000
B 0.333333333 0.666666667 0.500000000
B 0.666666667 0.333333333 0.500000000

K_POINTS automatic
16 16 12 0 0 0

oboob0o0ooooboooobOoboobooobooog pPSLibrary 0O0OOD0OOOOOCOOO,00000000
gooooooboooon.

* http://theossrv1.epfl.ch/uploads/Main/NoBackup/Mg.pbe-n-kjpaw_psl.0.3.0.upf
* http://theossrv1.epfl.ch/uploads/Main/NoBackup/B.pbe-n-kjpaw_psl.0.1.upf
g0o00doOdbO0o0ooO0obOO00oOo0ooO0bOOo0ooOOoDOO0bOo0bOO,00b0oo00b0b0 pw.xO0OODOO.

$ mpiexec -np 4 pw.x -npool 4 —-in scf.in

Oo0oo0,k0000 (mpeol)DOD.0D0O00,000 (00000 Non-sefUDOOODOODOOO.

FermiOOOOOOOO

fermi_velocity.xU0O0O000O0000.0000000 pw.xOO0OOODOOODO.

‘$ mpiexec —np 1 fermi_velocity.x -npool 1 -in scf.in

O000,k0000 (mpool)d (OOOOODOOO)ODOODOOOOO.00D0O0,FermiO00000O0O
O vfermi.frmsf 0000000,000 FermiSurfer 000 0OO.

’$ fermisurfer vfermi.frmsf

oo0,0000000000000000D0000000 vfermil.frmsf,vfermi2.frmsf 0 20000
gbooabooan.
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oboooboooooon

gbgboobodgbobo,bobbobobgbooogbobdlb projwfe.x0 00 ooogogno
ooooogoo.

proj.in

&PROJWEC
outdir = './'
prefix="mgb2'
Emin=-0.3422,
Emax=10.0578,
DeltaE=0.1

6 10

PROJWFCOOODOOODOOO0DO (/)OO0 projwfe.x000000,00 fermi_proj.x0000000O
O00000.projwfe.x000000000000DO0,k0000 (npool)d000 pw.xOOOOOOO
goooooboooog.

$ mpiexec -np 4 projwfc.x -npool 4 —-in proj.in

O00,wf_collect=.true. 0O00O0O0O00OO0O0O.
projwfc.x 00000000000 D0ODODODODOOODOOO.

Atomic states used for projection
(read from pseudopotential files):

state # 1: atom 1 (Mg ), wic 1 (1=0 m= 1)
state # 2: atom 1 (Mg ), wic 2 (1=1 m= 1)
state # 3: atom 1 (Mg ), wfc 2 (1=1 m= 2)
state # 4: atom 1 (Mg ), wic 2 (1=1 m= 3)
state # 5: atom 2 (B ), wfc 1 (1=0 m= 1)
state # 6: atom 2 (B ), wfc 2 (1=1 m= 1)
state # 7: atom 2 (B ), wfc 2 (1=1 m= 2)
state # 8: atom 2 (B ), wfc 2 (1=1 m= 3)
state # 9: atom 3 (B ), wic 1 (1=0 m= 1)
state # 10: atom 3 (B ), wic 2 (1=1 m= 1)
state # 11: atom 3 (B ), wic 2 (1=1 m= 2)
state # 12: atom 3 (B ), wic 2 (1=1 m= 3)

00000000000 (state ) 00000 @UO0OO0 QEODODOO INPUT_PROJWFC.html OO OD)O
dobooo.00db0 Fermi0D00000O0O0O0O0ODOOOOOO0ODOOODODOUODOOO.ODDOODOOO.
OO0 proj.in0O0O00O0O

$ mpiexec -np 1 fermi_proj.x -npool 1 —-in proj.in

O0000000 FermiSurfer 00000 proj.frmsf 000000,0000 proj.in0O /00

2
6 10

go,0b000b0 @uooboobooooboobooboooobo,cobobooboobooooobooog
O0o0ooooDoo0o0.00o0oooD 1000BO0002pz00 (6)0 2000 BO0OO2pz00 (10)00ODO
ooo

(@B, 2p= Vi) > + (B By2pz|tnk) |

64. O0O0O0OOOOOOOO 23




Fermisurfer Documentation, 1 00 0O 1.10.0

googoao.

$ fermisurfer proj.frmsf

OO0000,0000BO0O0O2px,2py0000000O00O0OOCOOOODOOOODDOOOODO,

&PROJWEC
outdir = './"'
prefix="mgb2'
Emin=-0.3422,
Emax=10.0578,
DeltakE=0.1

/

4

7 8 11 12

U000 proj.in000000O, fermi_proj.x000000O0O000O0ODOO. projwfc.xO00OO00OOOO
ooooo.
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Chapter 7

HRERERERE

IO, 0 HalOOODOOO Fermi OO OO OOODOOO (@ 7.1). 000000000000 0O000DOO).

0O 71: O, 0 HalOOOOODO Fermi OO0 O00OO0O0O00ODODOO.
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L] [

00000000 0000000, MacOSXOOODOOOOODOODO Makefile, 000000000000
gooobooog.
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HRERERERNRNRERNRN

O00000000 FermiSurferO OO O

FermiSurfer 0000 M/T7O00000 O0O000O0OO0O0DOOO0O0.00000000O0000,000@OO
goboooooooooo)boboobooobooboo,oobooboooooboobooboooboOooog
oooooobooooboob,0oooboooobobooogoooboboo,oboboboooo.

AutoconfJ 0000 FermiSurfer0 0D 000 O

O0O000000O000 Autotools (Autoconf, Aitomake, Libtool) DO OO fermisurfer 0 OO0 0O O0OO0OO. OO0O
J000000ooogd fermisurfer D OO0 O OO0, Autoconf 0000000000000, 0000000
Makefile OO OO OO @OOOO).

CC = gcc
CFLAGS=-g -00 -lglut -1GLU -1GL -1m -fopenmp -g -DHAVE_GL_GLUT_H

OBJS= \
basic_math.o \
bz _lines.o \
calc_nodeline.o \
draw.o \
fermisurfer.o \
fermi_patch.o \
free_patch.o \
initialize.o \
kumo.o \

menu.o \
operation.o \
read_file.o \
section.o

HEADERS= \
basic_math.h \
bz_lines.h \
calc_nodeline.h \
draw.h \
fermi_patch.h \
free_patch.h \
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initialize.h \
kumo.h \
menu.h \
operation.h \
read_file.h \
section.h \
variable.h

all:fermisurfer bxsf2frmsf
SUFFIXES: .o .c

.c.o:
$(CC) $(CFLAGS) -c $<

fermisurfer:$ (OBJS)
$(CC) $(OBJS) S (CFLAGS) —-o s@

bxsf2frmsf:bxsf2frmsf.o
$(CC) S$< S$(CFLAGS) -o S@

clean:
rm -rf x.0 fermisurfer bxsf2frmsf

basic_math.o:$ (HEADERS)
bz_lines.o:$ (HEADERS)
calc_nodeline.o:$ (HEADERS)
draw.o:$ (HEADERS)
fermisurfer.o:$ (HEADERS)
fermi_patch.o:$ (HEADERS)
free_patch.o:$ (HEADERS)
initialize.o:$ (HEADERS)
kumo.o:$ (HEADERS)
menu.o:$ (HEADERS)
operation.o:$ (HEADERS)
read_file.o:$ (HEADERS)
section.o:$ (HEADERS)

MITOOOOO
Copyright (c) 2014 Mitsuaki Kawamura

ooooooobooooag,
goboooboboooooboooooboobooooobooooom
gbooobooooboboooda,
gboboobooboooobooboooobooboooooobo.oooo,
gooooooooooo,oo,bo,00,00,00,000000A04,
goo/ooboooon,
gboboobOobooooboboobooboooobooboobooboboooon.

gooooobooooboooon,
gbobooboobooooboboooooboboooooboooooa.
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gboboobooboooobooo,0coboooobooboooooa,
gboooobOooboooobobo.ooooboooo,oobaa,
gbooooobooo,b0obobooooboooobobobooooag,
goooooboooobobooobo.opoboboooooobo,ooog,
gooo,oboooobooboobo,boobooboooobooobooog,
obooobOobooooobooooboobooooobooooobooobooon,
oo, 000b0o0ooob0oboboooobooooboboon.
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HRERERERERN

ocooooooobooo0oooooOooobooooobooon.
http://sourceforge.jp/projects/fermisurfer/forums/
goooboobooooobobobooooboooooobooo.
coooooooo

oooo

mkawamura__at_ _issp.u-tokyo.ac.jp
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