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3.1 Linux, macOS 0O 00O

l.0o0oo0o000O0O0O0OOO0OOOOO(@UoOooOoOooOoOoOoOoOoooOooooooooon.)

¢ Debian/Ubuntu O

$ sudo aptitude install libwxgtk3.0-dev

* Red Hat Enterprise Linux/CentOS O

$ sudo yum install wxGTK3-devel.x86_64

¢ macOS (Homebrew)

$ brew install wxmac

¢ macOS (Mac Ports)

$ port install wxWidgets-3.0

2.000000

$ ./configure
$ make

$ sudo make install

00000000000 sre/fermisurfer 0000, /usr/local/bin/00000000O.
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3.2 Windows [0 (I [J

gobooboobbooboobbon.

OO0 wxWidgets 0 0000000000000 O0 FermiSurfer 000000000000 QODO. VisualStudio
0000 fermisurfer.vexprojooonog.

4 03000000000
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Input file

4.1 inputfileO OO

oooooooo,
e Brillouin OO O OO 300)

0000000

ooooDo

- J0000(@MODOO0DODOOODO)DODOOOO,kODO0O0DODOO

- J0O000DODOD00DODO@UOUbODOOOOOO)DOO0OD,EO0O0DDOOOODO
go.

OoooOoOO0OOO0O0OO0O0O00O00000@UOO0000 mgb2_viz.frmsf000).

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

0.14393796

0.12800488

0.0000000 (8)
0.36269817

(oooogoo)
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(ooooooooon)

0.71675694
1.0535113
1.3644149

-26.409407
-19.318560
-10.315671

1. kO0OO00DO
2.k00000000DO (0, 1, 200000)
kOO0OoDooOoOoooooooo.

kijx=xby +y;by + 2b3 4.1

OO00Omath:y, j, k0 10000000000000000 Ni,No,Ns(OOODODOOOODO)ODO
Y5,z 000 30000000000.

e 0000 (Monkhorst-Pack DO 0O O): z; = %

. Ly = =L
1000 @ ;=

«2000 @z = 25

3.00000

4, 0000000 1 (@OOon)

5.00000002

6. 0000O0ODOO 3

7.00000 OO0 Cforran 0O 0O O0O0O0O0O0O0O0OOO OO)

fermisurfer 000000000 FermiOOOOOO 0.0000000.000,000 Shift Fermi
Energy 0000000 Fermi OO OOOO 0.0000000000C000OOOOO.

§. 000 (UUDOO Cforran OO O DOODOOOOOOOO ODO)(@OODDOO)

000030000000,0000000000000000.0000000O0O.

6 O 40 Input file
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4.2 BXSFO O

XCrysDenOOOOOOOOD fermisurferJO000000OO0O0.00000000000DOOOOOOODO
goboooboobooo

43 CHortran 0000000 O0OOOOO

fortran
real (4) bvecl (3), bvec2(3), bvec3(3) /ODO0D0O00OMO
INTEGER :: nkl, nk2, nk3 /OD0000000O0OOO0OO0O
integer ishift /0000000O0O0O0OO (=1)00 (=0)
integer nbnd /0000
real (4) eig(nk3,nk2,nkl,nbnd) 00000
real (4) x (nk3,nk2,nkl,nbnd) 0000
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,ik1l,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,ik1l, ibnd))
end do
end do
end do
end do
close (fo)
coa
42. BXSFO O 7




Fermisurfer Documentation, 00O O 2.1.0

float bvecl[3], bvec2[3], bvec3[3]; /0000000 %/
int nkl, nk2, nk3; /A000000000000000 %/

int ishift; /000000000000 (=1)00 (=0)=*/

int nbnd; /«0000 +/

float eig[nbnd] [nkl] [nk2] [nk3]; /«00000 %/

float x[nbnd] [nkl] [nk2] [nk3]; /000 %/

FILE+~ fo;
int ibnd, ik1, ik2, 1ik3;

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[1l], bvec3[2]);

for (ibnd = 0; ibnd < nbnd; ++ibnd) {
for (ikl = 0; ikl < nkl; ++ik1l) {
for (ik2 = 0; ik2 < nk2; ++ik2) {
for (ik3 = 0; 1ik3 < nk3; ++ik3) {
ierr = fprintf(fo, "%e\n", eiglibnd] [ik1l][ik2][1k3]);

}
for (ibnd = 0; ibnd < nbnd; ++ibnd) {
for (ikl = 0; ikl < nkl; ++ik1l) {
for (ik2 = 0; ik2 < nk2; ++1ik2) {
for (ik3 = 0; ik3 < nk3; ++ik3) {
ierr = fprintf (fo, "%e\n", x[ibnd] [ik1] [ik2][ik3]);

}

fclose (fo);

44 20 000000000000000

fortran

real (4) :: bvecl(3), bvec2(3), bvec3(3) /ODOOOOMOMN
INTEGER :: nkl, nk2, nk3 /0000000000 00O00OO0
integer :: ishift /000000000 O0OO0O (=1)00 (=0)
integer :: nbnd /0000

real (4) :: eig(nk3,nk2,nkl,nbnd) 00000

(ooooooo)

8 O 40 Input file
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(ooooooooon)

write

real(4) :: x(nk3,nk2,nkl,nbnd,2) 000 (2000000000 )
integer :: ik1l, ik2, ik3, ibnd, fo, ii
open (fo, file = "sample.frmsf")
write (fo, ) nkl, nk2, nk3
write (fo, ) ishift
write (fo, ») nbnd
write (fo, ) real (bvecl (1:3))
(
(

write , %) 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,ik2,1ikl,ibnd))
end do
end do
end do
end do
do ii =1, 2
do ibnd = 1, nbnd
do ikl = 1, nkl
do ik2 = 1, nk2
do ik3 = 1, nk3
write (fo, ) real (x(ik3,ik2,ik1l,ibnd,ii))
end do

)

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

1

end do
end do
end do
close (fo)

45 000D0O0ODOODOODOOOOO0OOO0O0OO

fortran

real (4) :: bvecl(3), bvec2(3), bvec3(3) /0000000
INTEGER :: nkl, nk2, nk3 /0000000000 0OCO0O0O
integer :: ishift !00000000O00OOO (=1)00 (=0)

integer :: nbnd /0000

real(4) :: eig(nk3,nk2,nkl,nbnd) 00000
integer :: ikl1l, ik2, ik3, ibnd, fo, ii
open (fo, file = "sample.frmsf")

(ooooooo)

45. J000D0OU0OODOOUDOOOOUODOO 9
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(ooooooooon)

do ikl = 1, nkl

do ik3 = 1,

end do
end do
end do
end do

do ik2 = 1, nk2

nk3

real (bvecl (1:3))

real (bvec3(1:3))

write (fo, *) nkl, nk2,

write (fo, x) ishift

write (fo, ) nbnd

write (fo, *)

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

do ibnd = 1, nbnd

nk3

write (fo, ) real(eig(ik3,ik2,1ik1l,ibnd))

10

O 40 Input file
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050

HREENEN

51 00

5.1.1 LinuxOUnixOMac O O O

000000000000 fermisurfer0O0OUOOO0OOOO0OO0OO

$ fermisurfer mgb2_vfz.frmsf

00000,0000,00000000000000. (00000000000 MgB,0 FermiOOO 200
oooo.)

5.1.2 Windows [ 0 00
000000 @CUD0O00 mogb2_viz.frmsf) 00000 OO,00000000O0O00DO0O0CODOODOO,
UOobDO00dbD fermisurfer.exeUUODOOUODODOOO.
OO00DOoO00D00O0O0,Fermi 00000000 (O 1).
e JO000OO0ODOODODODODOD.
- J00000OD00ODUODODODOUObODbOOOD.

0J000O0CO0ODOOODOOOODOOO.

OD00000 (Windows OO wasd) 0000000000000 0O0OOOOOOO.
e JbbOo0ObO0ObLbOOoOobOoODbDO.

ooooooooooobooooooon.
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band # of equator
o an

#2 How to handle ###

cursorkey or wa,sd:

Text area

Line width :

Section-v :

3.464102 On Gamma

Equator-v:
Interpol ratio: | ¢
Fermi energy:|

Min of Scale :

Max of Scale :

Color scale mode
@ Input (1D)
O Input (2D)
O Input (3D)

O Fermi Velocity

Brillouin zone

@ First Brillouin zone

O Primitive Brillouin zone

Stereogran Mouse Drag
l:‘Bandlndex ®None ®Rotate
:‘Inpu(HD Gray Scale) O Poralle Oscale
O Fermi Velocity (Gray Scale) O Cross O Translate

BZ number: [ 1 1 1
Background (RGB): [ o 0 0
Line color (RGB) : [ 1 1 1
Rotate 0 0
Band 0 Position: [ o 0
Band 1 Color bar Scale: [ 0.866025
Band 2 [J Equator Lighting Bar Colo
[JNodal line _ _
[ section et 2l
Section file O Unoccupy Oamy
O Occupy Omcy

Panel

01 Fermisurfer OO0 00 O00O000O0O.

OO: O0ODO0OC0COOO0O00000000O0Updateb 000000000 O0OOODOOCOCO.O000O0O0O0OOO
00000 UpdateD OO O OOOQ.

52 000

ooooRGBOOOODO.

5.3 Line width

goboobboobooboboooboobobooobooboag.

12

0500000
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Fermi energy :| o @1 02 O3 O4
Min of Scale: | .22 283419 Os Os O7 Os
Max of Scale:| 22283419 Q9 O10wOnOn2
Color scale mode 0101015016
@ Input (1D) Brillouin zone
O lInput (2D) (@ First Brillouin zone
O lnput (3D) O Primitive Brillouin zone
O Fermi Velocity Stereogran Mouse Drag
OBand Index @ None @ Rotate
O Input (1D, Gray Scale) O Parallel O Scale
O Fermi Velocity (Gray Scale) Do O T
BZ number: [ 1 1
Background (RGB) :[ 0.5 05 0s |
In€ color (RGBJ ¢ | 1 1 1
Rotate 294,989990 14686461 290.576080
Band 0 Position : 0
Band 2 [ Equator Lighting Bar Colo
E s ®8oth @BGR
Section file O Unoccupy Ocamy
O Occupy Omey
.
5.4 Line color
00O RGBOOOOO.
™I of dcale U Ue U Ub

Max of Scale :
Color scale mode
@ Input (1D)
O Input (2D)
O Input (3D)
O Fermi Velocity
(O Band Index

BZ number:

Background (RG

MBand 0
[Band 1
[M1Band 2

55 00 00000DbODOooOooDon

O000O000on/off00ODOOOO (O 2).

5.6 Brillouin zone O 0 O (O Update)

-22.283419

O Input (1D, Gray Scale)
O Fermi Velocity (Gray Scale)

O9 O1wO1n1Or
O130140108
Brillouin zone

@) First Brillouin zone

O Primitive Brillouin zone

S el
(® None (@ Rotate

O Parallel (O Scale

(O Cross (O Translate

[1

T R C——
Rotate

[ Color bar
[ Equator

Scale:| 1107260

Lighting Bar Colo

00000 First Brillouin Zone/Primitive Brillouin Zone D 00000000000 (O 3).

Fisrst Brillouin Zone T'O0OO0OODO0O00 BraggeOOODOOOOO

Primitive Brillouine Zone OOO0OO000O0O00O0OCOO0OO0 60000

5.4. Line color

13
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Min of Scale:

Max of Scale: | 27 283419
Color scale mode -
(®) Input (1D)
(O Input (2D)
O Input (3D)
(O Fermi Velocity
(O Band Index
(O Input (1D, Gray Scale)
_) Fermi Velocity (Gray Scale)
BZ number:
Background (RGB) : | g
Line color (RGB) :

Position : |
Color bar

[]Equator
[INodal line
[[] Section

02 "Band"O0O00O0O03000000000/000000000.

' Update ' Line width : | 4 473777 On Gamma

ey I 0 ‘ 1
Equator-v:| g 0 ‘ 1
Interpol ratio : [T | Tetrahedron
Fermienergy:[0 | @1 O2 O3 O4
Min of Scale: [ 22283419 | Q5 Q6 O7 Qs
Max of Scale: Q9 Q1w OO
Color scale mode 013014015016
@ Input (1D) Brillouin zone
O Input (2D) (® First Brillouin zone
O Input (3D) (O Primitive Brillouin zone

Primitive Brillouin zone

O Fermi Velocity

(O Band Index = =
=~ (® None (®) Rotate

O Input (1D, Grev Scole tene e First Brillouin zone

ouse Drag

0 3 "Brillouinzone" OO OO0 Brillowin OO OOOOO0OOO0OO.

5.7 Brillouin zone 0 O

ooooooooooobooooboooobooooon.

14 0500000
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cquawr-vi| g [0 [

Interpol ratio : | 4 Tetrahedron

Fermi energy :| o ®1 O2 O3 O4

Min of Scale: | _27,783 Os Os O7 Os
Max of Scale:| 22283418 |09 O10On O
Color scale mode O1010O15016
@ Input (1D) Brillouin zone
O Input (2D) (® First Brillouin zone
O lInput (3D) O Primitive Brillouin zone
(E' Fermi Velocity Stereogran Mouse Drag
(fl LI (® None (® Rotate
O Input (1D, Gray Scale) O Parallel O scale

(O Fermi Velocity (Gray Scale) ‘;) Cross O Translate

BZ number:| » 2 2 '
Back 4

Line color (RGB) : | ¢ 1 1

Rotate 306.424408 -10.191331 265.179749

MBand o Position :| _g,661317 0.102910
Band 1 Color bar Scale:| o,588443

M Band 2 [] Equator Lighting Bar Colo

Nodal l _ ~
E sl @ Both @ BGR

5.8 Color bar

0000000o0/0000000000d (@ 4).

X L
Rotate 294,989990 -1
Band 0 il

Band 1

| EqQuUate
[] Nodal line
[[] Section

Section file

04 "ColorbarOn/Off"0000000O0O0DOOOO/OO0ODOOOOOO.

59 0000000000000 (O Update)

Fermi 00 0000000000000 (O 9).
Input (1D)(COOOOOOOOCOO1000000000D0): 0 -0 -0000000000000O0O.

Input(2D) (DD OO0OO00DOO0O0 20000000000): O00D0DO0O0OO0 (@MOO)ODDODOODODOOOO
gogd.

Input (3D) (00D 0OUDOO0O0D30000000000): D0D0DUDODUDUDDDODOOOOOOO. OO0
OD0O0O0OCOO0OBandIndex0 OO OO OO,

Fermi Velocity (00 0000000000000 0000O0O0O0OOO0OO): O0DOOOO0OO0OO Fermi O
Ovp=Vie, OOOO,0000000000O0ODOODOO.

5.8. Color bar 15
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Band Index :

Input (1D, Gray), Fermi Velocity (Gray)

O0,00000000000003D000000000O00OMinofScaled JOO OMaxofScaleD 0000
gbobooooooobooboboobo.

Section-v: | g

Line width : | 5

Equator-v:| o )

Interpol ratio: |
Fermi energy: | o
Min of Scale :| 550084

Max of Scale: | 5o

Color scale mode

() Input (1D
O Input (2D}
@ Input (2D}

() Fermi Velocity

(O Band Index

On Gamma

Tetrahedron

@1 02 O3 O4
Os Os O7 Qs

D9 OO O

Brillouin zone

(@) First Brillouin zone

(O Primitive Brillouin zone

Stereogran Mouse Drag

- ®) None @) Rotate
O Input (1D, Gray Scale) O Parallel ) Scale
() Fermi Velocity (Gray Scale) . S Bt

BZ number:| |

Background (RGB) : | o P

Line color (RGB) : | ¢ .

Rotate 34.019562 18.165663
[1Band 0 Position : | 0341726
EABand 1 £ Color bar Scale: | 0,967645
Band 2 ] Equator Lighting
Hiessioe  guo
Section file O Unoc cupy
O Oceupy

510 000O0O0O0oood

coooooooooooo 3oooboooooooo. "BGRO -0 -0 -0 —-00"CMY"0 —0 —

os

00o00o0o0o0oo,00000000d FermiOOOO.

goooocoooocooo.

Input (1D)

Fermi velocity

0 -0 —-00"MCY"DO -0 —0 —0 —0O.

Input (2D)

Band Index

"Color scale mode" 0 0O 0O .

Max of Scale: | 22 283419
Color scale mode

@ Input (1D)

O Input (2D)

O Input (3D)

01301 C

Input (3D)

Gray scale

Q9 OwOnOnr

)15 O 16

Brillouin zone

(@ First Brillouin zone

O Primitive Brillouin zone

O sl Stereogran Mouse Drag
Ol @ None @® Rotate
O Input (1D, Gray Scale) e .
A G S O Cross O Translate
BZ number:| .
Background (RGB):| o 5 5
Line color (RGB) : [ 7 ;
Rotate 294.989990 -14.686461 290.576080
Band 0 Position: o o
Band 1 [ Color bar Scale:| 1107260
nd 2 [JEquator Lighting Bar Colo
% Nodal line @Both OBGR
Section file O Unoceupy @auy
O Occupy Omoy

16

0500000
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5.11 Equator (O Update)

OO0 kOOOO,ve-k=00000 (Equator:0 00,0000 Extremalorbit)y 000 ,0000. (O 6).0 Equator(
OO00000000oooo00oooOouno.0ob00Updatel 00000000, OEquator-v:000000O
00000 kODOOO0.kOOO0OOOODODOOODOOOOOOOOO.

Equator-v:1 00

Update Line width : [ 3141042 On Gamma
Section-v:| 1 IE 1
( Equator-v: | 1 - 0 )
Interpol ratio: | 4 ‘letrahedron
Fermi energy: | g ®1 O2 O3 Q4
Min of Scale: | g,163095 Os Os O7 Os
Max of Scale: | g,256061 Q9 Q1w OO
OO 0O1s0O16
Color scale mode Brillouin zone
O Input (1D) (®) First Brillouin zone
O Input (2D) (O Primitive Brillouin zone
O lnput (3D) Stereogran Mouse Drag
@ Fermi Velocity (® None (® Rotate
O Band Index O Parallel O Scale
O Input (1D, Gray Scale) (O Cross (O Translate
(O Fermi Velocity (Gray Scale)

Rotate | 299.183624 | 1220718 28.416000
Band 0 Position :| -0,059396 0.142908
Band 1 Color bar Scale:| 1,308358
M Band 2 Lighting . Background colc

Ciaon'ne @ Both @) Black
(U Unoccupy () White
O Occupy

Equator-v:1 10

06 "Equator"ODOOOO Fermi OO O OO (Equator) DO0OOO.

512 0000 OO0 (O Update)

gcooooooooooooooo@7.ooooooooooooooooooooooooooon.

5.11. Equator (O Update) 17
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Update Line width : [ 4 4 0n Gamma

Section-v:| o 0 H

t Interpol ratio : 1
Interpol ratio : | 4

Fermi energy :| 0

Min of Scale:| g.921616

Max of Scale : [ 16.480536 =
Color scale mode
QO Input (1D)
O Input (2D) zon
O Input (3D) Mouse Drag
(® Fermi Velocity @ Rotate
(O Band Index O Scale
O Input (1D, Gray Scale) @i
O Fermi Velocity (Gray Scale)
Rotate 309.276184 -70.846390 I 291.730133
MBand 0 Position:[ o 0
Band 1 Color bar Scale:| 0.g49414
Band2  [JEquator Lighting Background cok
E ’;‘;‘:il:“e @ Both @ Black
O Unoccupy O White
O Occupy

O 7 "Interpolate"'0 0000 OOOO0 100 40000.

513 Fermi 0000000000 OoonO

oooooooooooo @ 8).
Both: Fermi DO O OO0D0OOOODOO.
Unoccupy: O0O0OO0OOO0OOOOOOOOO.

Occupy: OODOODOOOOODOOOO.

54 00000000 OODOODODOOO

gboboooobooboboboboooooooboon.
Rotate(COOOU0O) ODUOOOODOUODODUODODOOO.

Scale D00O00O0OO0DO0OOOOOOO,000000000O0O0O0O0O0OOO0O.

Translate DOO0O0O00O0O0O0O0OOOOOOO.

515 0000000

o000 o000ooOo0o0oo@OoooooOo)oon/oOffon00Onnoo (@ 9.

Interpol ratio : 4
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Update
Section-v

Equator-v

Interpol ratio

Fermi energy :

Min of Scale:

Max of Scale

Line width : On Gamma

:[o o I'

:[o 0 Il

4 Tetrahedron

|0 @1 Q2 O3 O4

| 6.921616 Os Os O7 Qs

=;1a430535 Q08 OQwOnQOr
OBOuO108.

Color scale mode

Brillouin zone

Olnput (1D) @) First Brillouin zone
O Input (2D) O Primitive Brillouin zone
Olnput (30) Stereogran Mouse Drag
(® Fermi Velocity @ None @ Rotate
O Band Index O Parallel O Scale
(O lnput (1D, Gray Scale) o — O Translate;
(O Fermi Velocity (Gray Scale)

Rotate | 309275184 [ -70.846390 [ 291.1301’
[1Band 0 Posiliun:l 0 [o I

MBand 1 [ Color bar

MBand 2 [JEquator
[ Nodal line
[ section

Lighting
@ Both wmeet

(O Unoccupy
(O Occupy

08 '"Lighting"'DDODOOOOOOO FermiDOOOOO.

[ vpsee | Line width: | 3.464102 F On Gamma
Section-v:| o 0 |1
Equator-v:| o 0 |1

Interpol ratio: | 1 Tetrahedron

Fermi energy: o @1 O2 O3 O4

Min of Scale:| 25283419 Os Os O7 Os

Max of Scale : [ 22283419 09 O10ONnO”
OB 01015018

Color scale mode

@ Input (1D) (@ First Brillouin zone
O Input (2D) O Primitive Brillouin zone
Olnput (30) Stereogran
O Fermi Velocity ® None
O Band Index O Parallel
O lnput (1D, Gray Scale) O Cross O Translate
O Fermi Velocity (Gray Scale)
Rotate | O [o 0
MBand 0 Position : ‘ 0 0
[4Band 1 [ Color bar Scale:| 0,866025
[MBand 2 [ Equator Lighting Background colc
[Nodal line
[l Section @ Both @ Black
O Unoccupy O White
O Occupy

Brillouin zone
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Min of Scale
Max of Scale

Color scale mode
@ Input (1D)
QO Input (2D)

Csi0eO70s
O O1wOnOn
O1B3010O150116

Brillouin zone

(@ First Brillouin zone

O Primitive Brillouin zone

09 "Nodalline"OODOOO nodallined 0 O0/000000000O0.

516 00000000000 (O Update)

Brillovin 00000000000 0O0,2000 FermiO (0)00000O (O ??).

O Input (30) Stereogran
O Fermi Velocity @ None
(O Band Index O Parallel
O Input (1D, Gray Scale) O Cross
(O Fermi Velocity (Gray Scale)
R 114.690300 | 16.922037
MBand 0 Position : [ 0,000000
nd 1 Color bar
= Lighting
¥
dal line ®8Both
O Unoccupy
® T

Mouse Drag
(® Rotate
O Scale

O Translate

[ 225873383

0

Scale:| 1.220875

Background ¢

@® Black
O White

OSectionD 000000000 DOOOO0000ODOCOOO0OO (OUOOO0DOUpdate D0 OO0OO). 000
O0OO00O0OQOSection-v:0 0000000000 00. 000000000000 OOOOOOOOOO

O0,00nGammal 000 0000000000000 0OD0ODOO0ODODOO0Trooon.

Update Line width :| 4 Iv]On Gamma
Section-v:[ o 0 . ) Section-v : 0.0 0.0 0.1
Equator-v:| o 0 1

Interpol ratio : | 4 Tetrahedron

Fermienergy:[0 | @1 O2 O3 Q4

Min of Scale: [ 6.921616 |05 O6 Q7 Qs

Max of Scale: [ 16480536 | Q2 O10 01 O

O130O10O15016

Color scale mode Brillouin zone

QO Input (1D) (@ First Brillouin zone
O Input (2D) O Primitive Brillouin zone
O Input (3D) Stereogran Mouse Drag
(® Fermi Velocity @ None (@ Rotate
O Band Index O Parallel O Scale
O Input (1D, Gray Scale) (@i (O ,
O Fermi Velocity (Gray Scale) R
Rotate || 309.276184 -70.846390 I 291.730133 -
Band 0 Position :| o 0 A 4
Band 1 Color bar Scale:| 0849414
Band 2 [ Equator Lighting Background colc
[_1Nodal line P =
@ Both @® Black . .
. : Section-v : 1.0 0.0 0.0 (On Gamma)
O Unoceupy O White

O Occupy

& 9
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517 0000000000 DOODODOOO

O00000000,0000000000000C0000C00D0DOO Gnuplotd IgolODOODOOOODOOODO
O 0 ("fermi_line.dat"0] "bz_line.dat") 00 OO 0O.

[ Band 2 [J Equator Ligh
[ Nodal line -
- -

Section file

3 1140
band # of Fermi-line

1 204
2 1452
3

3 0
band # of equator
1 472

2 848

fermi_line.dat was written.)
bz_line.dat was written

egnuplot 000 O00O0O0OOCOODOOOOO.

plot "fermi_line.dat" w 1, "bz_line.dat" w 1

5.18 Fermi D0 OO0 00O (O Update)

Fermi 00000 (COO0O0O0O00 0)0000000000O. (@ 10).

Update Line width =" 2.646270 On Gamma
Section-v:| ¢ I 0 l 0
Equator-v:| g 0 [ ]
Interpol ratio:| ¢ Tetrahedron
Fermi energy : | .1 @1 02 O3 O4
N Of Scale Os O O71 Os

Max of Scale :| 24.9 Q9 OwOnOr

OB 010150118

Color scale mode Brillouin zone

@ Input (1D) (@ First Brillouin zone

O Input (2D) O Primitive Brillouin zone

O Input (30) Stereogran Mouse Drag
O Fermi Velocity @ None @® Rotate
L O Parallel O scale

O Input (1D, Groy Scale) O Cross O Translate
O Fermi Velocity (Gray Scale)

Rotate 121.395660 I 8411821 [ 26051445
Band 0 Position =‘ -0.081932 0.024389
MBand 1 [ Color bar Scale:| 1.217986
Band 2 [JEquator Lighting Background colc

gg:[f‘aol’:me @ Both @ Black
Q Unoccupy () White

O Ocetipy

0O 10 "Shift Fermi energy"0 0000 Fermi 000000 OORyOO 0.1 RyOOOO.
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519 000

O0o0o0ooOooooo/oooooooooo @ ?22).

None (0ODDODO): DOOOODOOOO.

Parallel: OOOOO0OOO0OOOODOO.

coooooooocoon.

Cross :

520 0000000 (O Update)

Line width :

Section-v:| 1

On Gamma

Equator-v:| o
Interpol ratio: | 4
Fermi energy :

Min of Scal

Max of Scale :

Color scale mode
@ Input (1D)

QO Input (2D)

O Input (3D)
O Fermi Velocity

O Band Index

O Input (1D, Gray Scale)

O Fermi Velocity (Gray Scale)

O Parallel

0

Iu lo
E

Tetrahedron

Brillouin zone

(@ First Brillouin zone

O Primitive Brillouin zone
Stereogran Mouse Drag
(@ Rotate

Oscale

O None

O Translate

Rotate
nd 0 Position :| _q,0
nd 1 Color bar
nd 2 [ Equator Lighting
E ?eiff;,:'"e @Both @ 8Black
) Unoccupy O White
O Occupy

cooooboooooboobo.boooooboooooboooooo,bo0ob0obOoOoboOobOoOoboOoDbOoOoboOn

goad.

Section-v:| g

Line width :

3.464102 On Gamma

E [

Equator-v:[ g

e [

Interpol ratio | 1
Fermi energy :| o
Min of Scale:
Max of Scale

Color scale mode
@ Input (1D)
O Input (2D)
O Input (3D)
O Fermi Velocity

) Band Index

(

put (1D, Gray Scale)

O Fermi Velocity (Gray Scale)

Rotate 0
Band 0
Band 1 Color bar
Band 2 [ Equator
[INodal line
[ Section

Position :

(Tetrahedron

®1 02 O3

O4

Os Os O7 Os

O9 O10 011 (

)12

Q13010150186

Brillouin zone
@ First Brillouin zone
O Primitive Brillouin zone

Stereogran Mouse Drag

@ None
O Parallel
O Cross O Translate
0 [ 0
0 0
Scale: | 0.866025
Lighting Background colc
@ Both @ Black
O Unoccupy O White
O Occupy
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521 0000000000 O0O0OO0o0OOO

oooooooo @ 1.

Scale: DO0ODOOOOODOOOO.
Position: 0 O00OO0OOO0O0O0OOOODOO.
Rotate: x,yzOOOOOOOODOOO,"Roate" 000000000 OO.00000 zO-yO-xOOOOOO
goao.
Update Line width : |:E On Gamma
Section-v:| g 0 1
Equator-v:| o 0 1
Interpol ratio: | 4 Tetrahedron
Fermi energy : | o ®1 O2 O3 O4
Min of Scale:| g.921616 Os Os Q7 Os
Max of Scale:| 15480536 OQ O!ﬂ Ol‘l 012
O13010O1s016

Color scale mode Brillouin zone

O Input (1D) (®) First Brillouin zone
O Input (2D) O Primitive Brillouin zone
Olnput (3D) Stereogran Mouse Drag
@ Fermi Velocity ® None (®) Rotate
O Band Index O Parallel (O Scale
O Input (1D, Gray Scale) Can @
(O Fermi Velocity (Gray Scale)
( Rotate | 309276184 -70.846390 291730133 )
[“1Band 0 (Positinn o 0 )
[ABand 1 [A Color bar (Scale 1| 0.849414 )
[Band 2 [ Equator Lighting Background colc
E gl @® Both @ Black
(O Unoccupy O White
(O Occupy
O 11 "Viewpoint'ODOOOOO OOOOOODO.

522 DOOOOOO

fermisurfer 0000000000000 0000000D0.0000PCOOOOOOOOOOOOOOODO
00000 (Printscreen0000000)00000000 gmpO0O0000O0O0O0DODOOOODODO.

5.21. J00O0O0O0O0OOODOOOOOOO 23



24

060

oot

000000000000 FermiSurfer 100000000 (PNG)OOOOOOOOO,00000000O000O
oooooOo.o0o0o0oobboooooooooooooboooboboooboOoooooog.

00000 example/ 00000000

$ fermisurfer mgb2_vfz.frmsf frmsf.in 500 500

ooooo0o,00bobg frmsf.in.png000000. 00000D0O0OO0OO00O0OODOOOOODOOOODO
U.frmsf.ind0000000000O00O00O00OO0O,OD000000000A0.

# background black
band 0 0 1
#brillouinzone primitive
colorbar 1
colorscale fermivelocity
minmax -22 22
# equator 1.0 0.0 0.0
interpol 4
linewidth 3.0
lighting both
nodalline 0
# section 1.0 0.0 0.0
acrossgamma 1
position 0.0 0.0 0.0
scale 1.0
rotation 120.0 40.0 0.0
fermienergy 0.0
stereogram none

tetrahedron 1

gooooooooobobobobobbooo,ogooooooooobobbbbbbooobbboobbbobobboon
oboboooooooobobooboo.
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O O |0D0ooooooooo oooooo oo
ggd
backgroundblack, white black ooagd
band 1000 oooooogon 1111.. ooooooo()oooog
O (0)
brillouinzonirst, primitive first ooooooooooo
colorbar | 0,1 1 gooooooo(()oooo
oo (o)
colorscale| inputld, input2d, input3d, | inputld O00ooooooo
fermivelocity, bandindex,
inputgray, fermivelocitygray
minmax | 00O OO0 gooobooooooo,dod gooooooogog
O
equator | 00O OO OO goooooooOopoDoOOO |DO0o0poOoUOOOoOo (@ooo
goad oooono)
interpol | OO0 1 oooood
linewidth | OO 3.0 oo
lighting | both, unoccupied, occupied both Oo0oooooooog
nodalline | 0, 1 0 oooooooooo (oo
oooo (o)
section oooooo goooooooOoOoDOOO |DO00DOoUOO0oOo (@ooo
ad oooono)
acrossgamnty 1 1 oooroogoo ()oo
(0)
position | 00O OO 0.0,0.0 oooooon
scale oo 1.0 oooooo
rotation oooooa 0.0, 0.0, 0.0 ooox-,y-,z-0OOOOOO
fermienergyld O 0.0 Fermi OO 0O OO
stereogram none, parallel, cross none ooag
tetrahedron0 0 0O 15000 0 ooooooo

OO0: 00000 ImageMagicO0OOOOOOO0OOO0O0OO0O0O0DOO0OOmpoertD000O00O00.00000000O
00000 ImageMagicO O OO0 000000 0ooooooooo.
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0 70

Quantum ESPRESSO D000 oooon
00

Quantum ESPRESSO version 6.2 00O, FermiSurfer 0 0 0000000000000 DOOOOOOODODOOOOO
O00ooOo.FermiSurfer 00000000000 0O0OOOO.

e Fermi 000000 |vp| (fermi_velocity.x)

000000000 |{Pnim|Vnk)|? (fermi_proi.x)

7.1 PostProcess Q00

00000 FermiSurfer 000000000, 0000000 QuantumESPRESSO OO0 PostProcess 000
(0o0o00oU0U0UUUUUoUoUoUooooUo)oopoooDoooODOO.

$ make pp

7.2 SCFO O

0000b000O0o0oDbO0000.00b000 pw.xOOODOOOOODOOOODODOODDODO.MgB,OOODO
gbob.obooboobobobobooo.

scf.in
&CONTROL
calculation = 'scf',
pseudo_dir = './"',
prefix = 'mgb2' ,
outdir = './'

(ooooooo)
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(ooooooooon)

&SYSTEM
ibrav = 4,
celldm(l) = 5.808563789,
celldm(3) = 1.145173082,
nat = 3,
ntyp = 2,

ecutwfc = 50.0 ,
ecutrho = 500.0 ,

occupations = 'tetrahedra_opt',

/

&ELECTRONS

/

ATOMIC_SPECIES

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

B 10.811 B.pbe-n-kijpaw_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 O

000000000000 00000D0D00000 PSLibrary 000000000000, 00000000000
gpooboooog.

* 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

ooboooooooooboooboooobooooooooooo,bo00boo00D pw.xOooo.

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

O00000,k0000 (npool)000.0000,000 k00000 Non-scfOOOOODOOOO.

73 FermioOoOooooQg

fermi_velocity.xOOOOOOODOODO.0000000 pw.xOOOOODOODOO.

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

O000,k0000 (npeol)d (000D DOOOOO)OODOOOOOO.O0DO0OO,Fermi0OO0000O0O0O
viermi.frmsf O0OD0O0O000O,000 FermiSurfer0O0O000.

73. FermiODOO0OO0OOO 27
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$ fermisurfer vfermi.frmsf

00,000000000000000D00000000 vfermil.frmsf,vfermi2.frmsf 0 200000
gbooboooo.

74 000000000000

gogobbooobobo,obbooubboo0oobboourn projwfe.xdgoo.goooboogon
opooooo.

proj.in

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

PROJWFCOOODOOOOODOO (/)OO0 projwfec.x000000,00 fermi_proj.x0000000O0
00000.projwfe.x000000000000O0,Ak0000 (npool)JO0OD0 pw.xOOODOOOOODO
ogoooooooaa.

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

O00,wf_collect=.true. 0J00O000O0O0DOO0O.

projwfc.x0000000O000O0O0OO0O0O0OO0OO0OO.

Atomic states used for projection

(read from pseudopotential files):

(ooooooo)

28 O 70 Quantum ESPRESSO 00 00O00O0OOODO
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(0o00ooo0ooon)

state # 1: atom 1 (Mg ), wfc 1 (1=0 m= 1)
state # 2: atom 1 (Mg ), wfc 2 (1=1 m= 1)
state # 3: atom 1 (Mg ), wfc 2 (1=1 m= 2)
state # 4: atom 1 (Mg ), wfc 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 ), wfc 1 (1=0 m= 1)
state # 10: atom 3 (B ), wfc 2 (1=1 m= 1)
state # 11: atom 3 (B ), wfc 2 (1=1 m= 2)
state # 12: atom 3 (B ), wfc 2 (1=1 m= 3)

O0000000D000 (state $) 0000 (@IOO0CO QEOOOO INPUT_PROJWEFC.html OOOO)DO
OO00D0OO0.0000 Fermi000O00DOOCO0ODOOCOO0OOOCOODOOOODOOOOODO.OODOOOODO.ODO
U proj.inggnog

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

00000000 FermiSurfer 00000 proj.frmsf 000000,0000 proj.in0O /OO

6 10

oo,00000@oooooooooOoOoOoO00OOC0OoOoO, 0000000000000 OODOODOOO
OO00O00O0O000.00000 1000 BOOO2pz00 ()0 2000 BOODO 2pz00 (10)0O0O0O00OO

(DB, 2p= i) > + (B By2p|tnk) |

gobooon.

$ fermisurfer proj.frmsf

00000,0000 BO0O0O 2px,2py000000000000O0DO0O0O0O0ODOOOODODOOO,

74. 0000D0OOO0OOOOOO 29
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&PROJWEC
outdir = "./'
prefix="mgb2'
Emin=-0.3422,
Emax=10.0578,
DeltakE=0.1

/

4

7 8 11 12

OO0l proj.in000O0O0O0O, fermi_proj

goog.

.xO000000000000. projwfe.xO00O000ODOO

30
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0 80

FermiSurfer for Android

FermiSurfer 0000000 AndroidD0000O0O0ODO.

81 000000

FermiSurfer for Android 0000000000
https://osdn.net/projects/fermisurfer/releases/p16366

OCO,apkO00O0DOOOOOOOO,000000000.

82 J0DOOOO

FermiSurfer for Android 00, 0000000000000 000O0O00OO /Download/frmsf 0000000
goooboo.goooo,obooboobobobobobOobobDobDoboobooooboobooboooboboOob. o
gobooobood

http://fermisurfer.osdn.jp/Nb1_Im-3m_151406/Nb4D.frmsf

oooooo0o0Oo00d0,Ned4D. frmsf 0 frmsf 00 00000O0O0O0O0O0OO0OCOOOOO.

83 0O
FermiSurfer 00 0000000000 0O0DOOOO0OOO0O0OO0OOOO,000000000O00O0.0000000O
gooooo.

e 0000 DbOO0ObbOOobLbOoObOODOD.

0J0000CO0ODOOOOODOOOODOOOODOOOOCOOn.


https://osdn.net/projects/fermisurfer/releases/p16366
http://fermisurfer.osdn.jp/Nb1_Im-3m_151406/Nb4D.frmsf
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ooooboogoo.
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0100

Juoboogdug

101 D0 0000000 FermiSurferO0 OO O

FermiSurfer 0000 MITOOODOO 00000000000 0. 000000000000, 000@O00O00O
oooooooooo)ooooooOoooooOo,0ooooooooooocOooooboooooooOoooon
ooobooooooo,0oboooooooooobooooo0ooDb,0b0bo0ooooo.

10.2 MITOOOOO

Copyright (c) 2014 Mitsuaki Kawamura

gboboboooooo,
gboboboooooooooboboboobobobooboooonm
gbobooooooobooobooba,
oboboooooobooboboboboooooobo.bobo,
gogobooooboooboo,bo,bb,0b,o0,bo,bboob o,
ooo/oooooooog,
goboobbooboobobooboobobooboobbooboobboob.

obobooooooooooobon,
goboobobooboobooobobooboobbooboobobog.

oooooooobooooboooo,ooooooobooooboooon,
ooobooooooooboo.oboooobobooo,oono,
ocooooooooo,cooboooooooooobooooboooon,
ooooooooboooobooooo.obooocooobooo,oooa,
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oooo,0o0o0o0oboooooo,0ooboooooooooobon,
ooooooooooobooboboooobooooooooooooonn,
oo,00b0oocobooboooooOoooobbo0obobooooooon.
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0110

Juoood

ooooOooooOoooobooobooooboooooooon.

http://sourceforge.jp/projects/fermisurfer/forums/
gdddouooooooooooboboboboboobooooo.
ooooooooo

good

mkawamura__at__issp.u-tokyo.ac.jp
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