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1. XL &I

BAND_SYMM I3, PHASE/O [1[\i2 X W 3HE L7k R %, Bz AW THT L. £ OIRREN
BT DR MBRBRZFEST 270 77 AT, o, ANy r— VORI IC B
T, ZEEBED T v 77 5T D TSPACE 2] N TWE T, Rv == 7 /LTIl 2 ®iZk
WTARNR =V %M AT 5 ETOWERIZHOWT, § 3 TICBWTEEOHEIZHOWT,
54 KO 5 EICBW TEEDFERIZ DWW T, REZICE 6 WKW T, ZIK/\(*‘//T“*“/“@{%
MBEOFHAEZ LEST, ANy r—V 2T 285X, @HE O UNIX REIZB W TIMEE
¥ a2 —/)LCoh % PHASE/O, Fortran =2 /31 7 Perl, Gnuplot &} LaTeX 731 A k—
NENTND Z EARMEE LET, sEMEHBRE OB 7.1 fHi2 M < 7230,

2. i

KBTI, Ay I — SO KOFECOWDTHAETOET,

2.1. f&;

FT. YT 4L FUCLFA— M EES)EER L, £DOT 4 L7 MUIZBWTANR Y
=P WANSTeT = AAT T 7 ANERRLET L, LTFOXIICT77A0ET 4 LT |
UDBERIINET,

[mineo@azuma band_symm]$ tar xf band_symm. tar

[mineo@azuma band symm]$ Is
make. inc makefile

KRy —=DIMET D7 7 ANVBEOT 4 L7 VIR TO@Y T,

1. make.inc

band_symm % {Ep%T 572 ® makefile 2531 > 7 V— K357 7 A /L7, Fortran
AUNRATONRABEOA TV a VPREBE SN TNLOT, BEISSCTEET H4
ERdHY £,

2. makefile
band_symm Z{ERd %720 @ makefile T, ZH 51 make.inec DL HIZEFET 5
BT 8 A

3. src
band_symm O Y —A7 7 A Mt GTeT 4 L7 N TT,

4. tspace
TSPACE (ZfHE3 571277 A8 L OV TSPACE % £ /v K9 % _ETO makefile &1

T4 L7 MY TY,
5. perl




N REEEERIF A 27 U 7 k band_symm.pl Z#&e7 4 L7 h U T,

6. sample
KR =22 FANWS ECOREY I T AV EET 4 L7 BT,

7. readme.docx
RN — D~ =27 )L T,

2.2. 17774 )L band symm DEJL K

JL— kT make =~ FEFEFTTHIL, makefile ODNFIZHE- TR r—OET s
Z X band_symm Z bt/ KT 52 ERTEET, L FOXIZ GNUFortran % AT

band_symm % E/V R 25550F %2R L ET,

[mineo®azuma band_symm]$ make

akefile:6: #MI4l: ;™—1 DL ‘glean’ ¢ & MM NLAUHD MU EK I 1o

ake. inc:44: fido: ™—L DL ‘glean’ ¢ SHIS MY NLHEERUL o
cd tspace; make al |l

ake[1]: b D&L> “/home/mineo/bin/band_symm/tspace’ U=t
gfortran -¢ -02 -fbacktrace -ffree-1|ine-length-none tsp%8.f

tsp98. f:1788. 20:

COMMON/ATT  /ISITR (LMNATM, 48), KION (LMNKAT), VATOM (3, LMNATM)
1

-cpp
—02 —fbacktrace -ffree-1ine-length-none -cpp compatlblllty Fa0
-02 -fbacktrace -ffree-Iline-length-none -cpp c¢lassification. F30
-02 -fbacktrace -ffree-line-length-none -cpp main. F90
gfortran -o main main.o -I. commons. o phase_commons. o tspace_defines. o tspace_co
mmons. o container_commons. o container_lattice. o container_psicoef. o degenheracy. o
transd_vector. o character_table. o reduce_band o compatibility.o classification.
o ../tspace/tsp98. o
cp main .. //band_symm
make[1]: ik~ 2L " /home/mineo/bin/band_symm/sr¢’ &0 H bt
[mineolazuma band symm]3 s
make. inc
makefile

EVRIMRET LIz, b— MIEF 227 F A band_symm BEREINTND T & &fERL
TL7Z&V, F7=, band_symm & band_symm.pl ZfHT 5720, NAZ@BLTLEE
U,

GNUFortran LIS TEL KT 25581F, AN —JIXMET 57 74 /L O, make.inc
HEEXWZ DMENH Y T, makeinc DNEZ TRlilR LETA, a1 7 —KONY
YH—DEFEIL, ATRICBIT L3 A TDONRRE BITRHIZRB T 2304 T4 7 =
CaEBIBALILICEIVITVET, BEVWORRKIN L TEELTIZS Y, LUITIZ
make.inc DNED— & | Intel Fortran (2317 % make.inc DL F |2/~ LE T, (T
MNZBITHFEZIL, 22T EZ T2 ETIRS7ATE S THY . EEO T 7 A WZITFRLER
INTEBYETA, )




1. make.inc D—I

FC = gfortran
FFLAG = -ffree-line-length-none

@ 3 & Ot W N

2. Intel Fortran /1 ® make.inc O Z5 ¥ {5

4 FC =ifort
5 FFLAG=

3. FXDHE
W=, (EEOWMELE b7 a—F vy —FERLET,

ETNENOIEEDOFEMIZ, LTOHIZMHE S 7230,
(a) PHASE/0 SCF & — 4.1 i

(b) PHASE/Q /3> Rt - 4.2 i
(¢ band_symm — 5.1 i
(d band_symm.pl — 5.2 Hii

ANVEEZAT O BROIER

- EREMITER VT, N> REHEIL PHASE/O % W TITV, ekeal XA L EH A,

« EF(D®D band_symm.pl (X, T FE TSN TE = band.pl & idFE—HEiETH->TH
I a COREDHET N RR>TOBHERHY £3 (5.2 €M),




character.tex

band sym_in
put.data

reduce.data

20 L LEABL IR band symm band symm.pl
SCFste NUFEHE . e

band_re
duce.eps

X 1 {E%n7u—Fx%—F

4. PHASE/QO IZ&K A BEFIREDETE

RIZ PHASE/O & W T da DB FIRBEA FHA L. band_symm CHERAEIT 21T 5 72O DA
> 7y 877 A/Toh 5D kpoint.data & band_sym_input.data = HE L £,

4.1. SCFst&

ERIED H OEREFEOCLT SCF #HR)Z1TH &, A VT h 77 A4 0DH b, i
EED AN OE % TR X Hicitih UE 3, LLUFIEm O iE&EFCC) &2 b St O FHE
WCHWS A 7y FOBITY,

1 structure{

2 unit_cell_type = bravais
3 unit_cell{

4 a=10.26

5 b =10.26




6 c=10.26

7 alpha =90

8 beta =90

9 gamma = 90

10 }

11 symmetry{

12 method = automatic

13 tspacet

14 lattice_system = facecentered
15 b

16 }

17 atom_list{

18 atoms{

19 #default weight = 1, mobile =0
20 #tag element rx ry rz
21 S10.1250.125 0.125
22 Si1-0.125-0.125-0.125
23 b

24 }

25 element_list{

26 #tag element atomicnumber
27 Sil4

28 }

29 }

EETRERUILLTD 4 >TT,

21THIZBW T2 =y b EAET TS FICRETHZ &

AMHITTHDE I, 2=y FEADRIA—=ZILT THEF DL DERET D&
12ATRICERWT, Pt BB EEZ AT 2 2 &

14 fTBEIZB W T, lattice_system ZfET 5 Z &

I

- W o=

ZOBNEIFCCHRERD LD EHNTWATED, 141THDIREN FCC &> TWE 3, FCC
PIADIEEHRIT D H41E PHASE/O O~==o27 /L% 25 E X0, FOENCBE LT
PHASE/Q O~ =27 WIZHE> Tt L TL 72 &y,




N ~ si =
4.2. 1N FBEDETE
SCF #E D%, PHASE/O ZFHOVHW Ty REFEEZITWET (N2 REFET ekeal Z
9 PHASE/Q 21> TITWET), 1L HIZ, kpoint.data &5 7 7 A /L& 1ERL L., k-path
IZho7- k ROEREEZIALET, 207 7 A NVOEMIEIT PHASE/O O~ =27 v
EEEL 0,

1 Controlt

2 cpumax = 2 hour

3 condition = fixed_charge

4

5 accuracyl

6 ksampling{

7 method = file

8 }

9 cutoff_wf = 25.00 Rydberg
10 cutoff_cd = 225.00 Rydberg
11 xctype = ggapbe

12 num_bands = 12

13 ek_convergencel

14 num_max_iteration = 500
15 sw_eval_eig_diff = on

16 delta_eigenvalue = 1.e-5
17 succession = 2

18 num_extra_bands = 2
19 H

20 }

21 Postprocessingl

22 sw_band_symmetry_analysis = ON
23 }

TN REHEEZTTY ECoA 7y FoflzRrLET, HEET DHIIELTFD3-25TT,

1. 3ATHIZBWTEMEELABE LI HEEIT) L 2HETHZ L

2. TATHIZEBWT kpoint.data (ZFCiR L7z k a2 AT HEEICHEET S Z &

3. 224THIZBWTHE DK T#£IZ band_symm D AS) 7 7 A )V L 702 Z2MEE R OFE
REEDT — 4 band_sym_input.data ZH )9+ 54 7 a9 % ONIZT5HZ L




Fo, ZZTHRELEUSNDA Ty FRDO AT, BlZIE0 ROERLEmEDO T~ A
TR EIZONWTIIEFIZHIERNH Y T8 A D T, PHASE/Q O~ = o 7 )WZHt-> Ttk L TL
72X,

5. EfaTRRIET/ A\ FRIDOER

4 FCHH] L728kIZ PHASE/0 O E 1T o 7%, BERORHREREL (UL TEBEREL L IFES) %
KR LAY RKZEMRLET, FITHIIC, 2.2 #HiTiLiR L7z L 912 band_symm &
band_symm.pl Z{FEHT 5720, NAZEBL T 7ZEV,

5.1. ¥7045 35 4 band_symm DE1T

228 TIERR L7=E 7' 1 7 F A band_symm #HW\WE9, ZD7 v 7T AOMHFIEITULT
DX I £9, 4.2 #iTHER L7- kpoint.data 3 X % band_sym_input.data 73&% 55
AV RUICBEL, UTOavry FEFETLEY, . 2074127 M EZLTY—
T4 v NY EFERNET,

band_symm kpoint.data band_sym_input.data > spacegroup.data

band_symm %F{TL7-t%, V—27 4 L7 K VUIZ reduce.data & character.tex 31X
spacegroup.data NAEMRINTZZ EZMHR L TLZIW, 2077 7 A THHAT LT VA
UZXMIELTIE, T2 HiZ2ME< 7ZE0,

5.2. band_symm.pl # UL\~ EPS 7 7 1 LDk
band_symm.pl % H W TEERIZR B HGE S 7z 30 RS &2 i U £ 9, gz B8V TS
L7277 F7 v DWW, reduce.data #E L LET, V—2T 4 L7 FVIZBWTLLTFOD

MAEFEITTLHE, BMOUERBO I X URFER I NN FHERE T 57200
Encapsulated Post Sript(EPS)Z:.~7 7 1 /L band_reduce.eps 23 /) S F 9,

band_symm.pl reduce.data

band_symm.pl i% Perl => 2> D, SEEET = —/L & LT Gnuplot ZfH L T\ EFT D




‘(\\\

Gnuplot 754 ¥ A b —/L STV L IEFIZ EPS 7 7 A VAR 5 Z LTS &

NEAVVS

PLIFIZ band_symm.pl THEHATE 247 aroN, I<HFEHEN bOZRLET, &
T AR, BT NRTG A= LR DTN ENBELETHHDENEL LRNED
WIFELET, BIEDA T v a VBT LK RN TA—RIUTEDOL T a v O%AIZ, 1
OLLEDANR—=ZEFTTCANLET, EDOXIRTFENNEANTIZL O DEIE AT
a OMBICBWTHREBLET, £/, UFoF 7 v a v 2EEOIEECTHRE L TH A
U7 MIMERLSFE TSN E T, ZHPSMNMEET 247 2 a 2o TE 0 Hiz i<
ZEN,

1.

6.

—erange MINMAX N RZRRTLHLZRXAF—HiHZ 27 YV v 7 LET, MIN &
MAX (3EET D= F—DR/MEL HREZR L, eV I TREL 4, 2O
TV a Y ERE LR ORI EAEORKE & e/ MED b ER#EIPH 2R E L E T

—with_fermi FILE 7 =/V I EL T, LTI 23X —0HEHEL LET,

Flo. TRAX—0 ONLEIZ, KERBHR AR L 7, Efi/X7 A—% “FILE”
IZ PHASE/O MO Sz, 7o VI ORI NTZT7 7 ANVG (T 740 D7
7 A W4 nfefermi.data) ZFEE L TSN, ZOF 7Y a U EIBE LRWGAIL,
BAMEOT — &% OIMEREDEE N RUTOREAEL 2D F4, o, IS0
FHA

h ZOARZ VTS NEETTAHETO~NNTRNHHENET, ZOFF > a 0335

A—=F L LEEA,

E1741

KRN — BT AT TN T A AT, 4.1, 4.2, 5.1 FTON5.2 HiOITEE R
THERL L 72, Si2(FCO)HB L O GaAs(FCONZEB T BRI DI L £ k HOfeESE

& i

ARk ERLET,

4.1 8OITRTHWS SCFEHEDOA 7y MIZENZENLLTFICH Y £,
Si2 : sample/Si2/SCF/nfinp.data

GaAs : sample/GaAs/SCF/mfinp.data

42O THND AN FREOA 7y METFRICH Y £

Si2 : sample/Si2/band/nfinp.data




GaAs : sample/GaAs/band/nfinp.data
3. 5.2HIOITREIZEIT D band_symm.pl ®DFEITTIX, TreafEEL TCWET,
band_symm.pl -linecolor red —erange -14,5 —with_fermi nfefermi.data —imrfont

Helvetica,20 —ticsfont Helvetica,16  reduce.data
AT a v OFEMIL 5.2 ROV 0 Hi K < 72 &,

6.1. Si2(FCC)

S
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Energy (eV)
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6.2. GaAs(FCC)

Energy (eV)

Dag
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1 Character table

X (D, —42m) | E | C2X | 202V | 2IC2D | 2IC4X+
1 1 1 —i 1 —i
2 1 1 —i —1 i
3 1 1 7 1 i
4 1 1 i -1 —i
5 2 —2 0 0 0

Class Operator
E E
2X C2X
202Y C2Y,C2Z
21C2D IC2D,IC2F
2IC4X+ | IC4X+,1C4X-

A(Cop,mm2) | E | C2X | IC2D | IC2F || Class | Operator
1(A7) T 1 1 1 E E
2(4) T 1 1 -1 |[C2X | o
3(By) T -1 1 —1 |[TC2D | 1C2D
4(B3) 1 -1 -1 1 1C2F 1C2F

T(Tz,—43m) | £ | 302X | 8C31+ | 6IC2A | 61C1X+
1(A7) 1 1 1 1 1
2(A,) 1] 1 1 —1 )
3(TY) 3| -1 0 1 1
1(Th) 3] -1 0 1 —1
5(E) 2 2 —1 0 0

Class Operator
E E
302X C2X,C2Y,C27
8C31+ C314,C334,C34+,C324,C32-,C31-,C34-,C33-
61C2A 1C2A,IC2B,IC2D,IC2F,IC2C,IC2E
6ICIX+ | ICAX+ ICAX ICAY+,1CAY_ ICAZ+,1CAZ-

# 4 GaAs(FCOIZBIT 2% k mROBENRFDIRIESR

2 Compatibility table

(X[ A J[I] A [ t] A |
X A T, A ] A L L[AJAJL]
X2 AZ F2 Az F2 A2 Ll Al Al Ll
X3 Ay I3 | Ao+ A3+ Ay || T3 | Ae+Ag || Lo | Aa || Aa | L2
Xy Az Iy | A1+ A3+ Ay || Ty | Av+Ag || La | Az || A | L3
X | Ag+Ay || Ty A+ Az I's As
IJ} | j((;: | U | XY XY | U S U U S
Ll XYI O Xy |[Xv [0 |[S TG [0 ]S

2 2

I, | XV, 1 XV, Us | XY5 XY | Us So | Us Us | S

# 5 GaAs(FCO)IZR1) 5 k-path DEEDE A B
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7. 8%
7.1. ﬁﬁiﬁiﬁméﬁm

Koy i — O ICITE D 32bit AL —3 3 AT A FICEIT5 UNIX B To
ﬁ%%ﬁmhf%@iﬁ}G%HﬁAV%VE/VXTAT IBWTHER LSS, Sy 7
—TVDOEN REOFHENE LA ATONSRFEEH L rRET, £/o, LTFOIMNBEY 2 —
AWML 72D FF, 22 CTEHETEY 22— LOEIZ SOV TOLBBAAITONET, £

2= VDA ANV FEIZOWTEZ 2 TIEFERWZ LEFAD T, BE Y 2 — /W
BTia—H —X~v=2 7 LEHELS TS0,

1. PHASE/0
fEmlCBIT o —EFRELY, FHHEHREOFEZHWGEHRETHSEY 2— 1T,
OESVETY el /N band_symm BIATTDH ECHEEL e D5 OE IR & 22/
MAERE LA 7>y FTHD band_sym_input.data Z1EkT 220N TEx 4, +
7oy BT ORtEO LT, oV a—IEEND DY —2Aa— KEFIHL
TBhET,

2. TSPACE
KR Ir— P ORERINTICIB W, FHEFIC k FEOBERNIRBLOFEIE & i PR fES 2 B
Bt AEDICVEREY 22— /L TT, ZOFY 2 — /LT T TITE NNy 7 — I IG9A

FNTVETOT, JIEA A =T H0EIH YD £ A,

3. Fortran =22 /34 5

KR r—iZgEns7u 277 5E TSPACE (X9 XT Fortran77 & " Fortran90
FHON R ENTEBYET, LER-T, THEHO Y AT A2 Fortran77 K
Fortran90 {ZxH S L7222 XA TRA VA R— L SN TWALENRH Y 7,

4. Perl
NV RHEEVE A 7 ) 7 S Toh 5 band_symm.pl (% Perl IZ X ViR &N TEY £,
L7z oT, ZHEHAOVAT AT Perl 2 VU BA VA M=V ST DLERDH Y
£75

5. Gnuplot
band_symm.pl ®NHEETIX, AT Zi7-30 RO k-path & EARRED [EA il & OBE
RIS ER B (L FBEIERBD 2 . BERNRB A TR L2 FHEZ(EX 3 % Gnuplot
HOAZ V)7 RaER L, £ % Gnuplot (25 & JET LWV o 2R 21T > TV ET,
DT, THEHDO VAT AIZ Gnuplot 231 VA R — /LI TWDHIMERH D 7,

6. LaTeX

13




band_symm #3179 5 & k-path O& k SIS HEEIERILOIEE L. & k SR 1
DA MR A FLIR L7z charactertex 5T 52 ENTEET, ZDT7 7 A /1iT
LaTeX OFEIE-> TR L THY £+ 0T, THRICARONIBEIEZEA D7 7
AN%E LaTeX # N Tar (35 Z LT, MEBERRERIBEERZDOT — % ZEKT 5
TEBRTEET,

7.2. band_symm T1T2 BFRERBREGTEDT
JL31) XL

FERRICBI A EAIREIL, WREEER O MAKIZNMZ AN RA T v 7 211280 XH
é j/l/ i ‘g_o
HYF () = )

B RBREYNTI G Z SN2 E K SIS T D kBEO W TR OBENERIUCBE L £, &
DOEERIRBUCET 2 00%, BEORE LIS+ 2 1A FPl 2 AV TR ETE £,

1 1 l *
Pl= = xh(RYR
R
n

Zf dr k@) P ) = 5,

i

Z 2T, RIZKEEICI T DRI FMRIEE T 1T xkR)IIKEEICH T 2 BERORBUO RS, hid#t
OfFTY, Fio, ik WEEEORE T SRR T, BT BB O k¥
—2 n BICHEHIEL CWAHEZBEL TWVET,

3. spacegroup.data DA

5.1 HilZ\\ T, band_symm D FEITIZ L Y HJ) S47- spacegroup.data (21X, FH5H L7722
MREC I 1T D 2R ED Jones HHLML OMIET D IHE~ Y MWz, 4% k RICBIT D
AHtE . TO k FEORBEOAFIC =— > 7 V) — A5 5 K OEREL )RR L TH Y 77,
ZDOT7 7 AVIEANKIIT band_symm EATRFIZZ Y — LI INNET O T,
spacegroup.data ZEUfF L72WGEIE U XA L7 FLTL 723, BLTFIZ FCC fimic B
% spacegroup.data OflZ R~ LET, FITOLHICH D KTIX, AXEIZEBWT,
spacegroup.data DEATOT — X OEMZTIAT 72O L2 D TH D | AKIFH T
SINFEE A,
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LATTICE CONSTANTS ARE SET AS

WELCOME TO TSPACE V4.1 1995/09/06 ———-TSPACE A>i> EEBIRIICH S h 53X F5I

A= 10.26000 B= 10.26000 C= 10.26000 TS5 REFD/IS5A*—%4 (a,b,o0)
CA= 0.00000 CB= 0.00000 CC= 0.00000 7 5 R & F ® /X T * — 4

#START OF SPACE GROUP
FACE CENTERED LATTICE
GROUP ELEMENTS

T 1

Gl W N

2
3
4
5
R
47 47

48 48
#END OF

E XY Z

c2Xx X -Y
c2y -X Y
62z -X -Y
C31+ Z X Y

-Z
-Z
Z

1C4Y- 7 -Y X
1C4Z- -Y X -Z
SPACE GROUP

#START OF K-POINTS

11X 82

Ll

0 0 82 D4h

117 X 0 224 0 224 D4h

#END OF

K-POINTS

0/1

0/1
0/1
0/1
0/1

0/1
0/1

0/1

0/1
0/1
0/1
0/1

0/1
0/1

0/1

0/1
0/1
0/1
0/1

0/1
0/1

(cos (alpha), cos (beta), cos (gamma) )
TRBOBERICETHHEEY DT
TSRETFORRDATH

HNHBREDA TV IR (ENG 1, 2FEBEDT
—#%) & TSPACE D% (3 &FE) . Jones RE
(4,5,6 #FB), AT HAESS V(7,89
#H)

EZHBHOBRICE TH58HY DT
HkROBRIZHETHIBFEY DOFT

4/mmm 2

k RDA VT O R(En 1 BEDT—% (1)) & TSPACE DD IH1-2M2 BFEEDT—
20). BREER RSN ERFEHOEEG 4,56 BEHDT—%(82,0,0,82), CDOA
3,45 ZBEEMEEDSF x,v,z. 6 EELNBEOHRBESF N £455, K ROEEX
xNy/MNzNELTEREND, ). KEOEWH(,8FHOT—4%2, CORNTHEAMN T
—> 27 —RFE5E (D4h) . 8 HBHAEMRAES (4/mmm) [Tk 5% TF) . kK ROEOH (9 FEE
DT—E, COEN1DEEF, COKRIEFE—TVa7oJ—2 (T 1stB2) HIZ 1
DULHIFELT., IstBZONBICHEETIRTHICEETT. 2LLEDEER,. 2O
k REFMBGRIT 1stBZ NIZERHFEL . ERICFETSIRTHAHICEETRLTLNS,)

4 /mmm 2

HFk ROBRICHE T H8DHY D17

15



7.4. band_symm.pl CHERATES4A 7320
EES

5.2 Hi CalH % L7e - 72, band_symm.pl D& A7 2 a SNZHOW Tt L £97,

1. —einc VAL: FRTHZRALF—DHKY Z3%E L E7, VAL IZ eV HL D= R /¥ —
EREL, ZOTXAF—TLICHRYRSONET, ZOF T a VERELRND
Gald, =3 X -0 KR/MENS B BRESNET,

2. -imrfont TYPE,SIZE: BEKI RO 7 4+ VA R EBELET, 2D 75 F KO
4 X% Gnuplot THEHATE 2L ODHAAETT, TYPEIZ 7 + > b4 A, SIZE
274> hOYA XERELET, T 740 b TYPE (I Helvetica, SIZE /% 10 T
7

3. —ticsfont TYPE,SIZE: fitdilds L OO 7 + > FZFEEL £, 7 7 4/L O TYPE
% Helvetica, SIZE (%10 T9,

4. —imrcolor COLOR: BRI EH DO T XL OEEZLEE L £+, Al rgb $5E T,
COLOR=red % L <X COLOR=blue 72 ED L HIZHELET, 2 LN 3 DA a
BT 74+ > FERLEL, ZOfE Gnuplot THEHATE 25 0DARAERTT, 77
A/ hiZ COLOR=black T,

5. -linecolor COLOR: N\ FOMOAEIRELET, 7 7 +/b ME COLOR=black T
R

6. —imrtype TYPE: FoRTLURNRBAOL FORHELIEE L 9, TYPE (ZI3BEK)
KHOREOLHENE L E£7, TYPE=Mulliken & L7236, BERNEILSY Mulliken
RBICEVERRENET, (T U 27 2 = NEO k AUk 5B BUE Mulliken
RHFICEVELbINETN, 7V a7y — R TIE, Mulliken i 5 TIEER I
RWGERH Y ET, ZOHAIE, FEBAY FRICGEER SE T, £72. BIE, Bethe
it5. Koster ii5, BSW it 5EIZITfIS L THBY FHA), TOF T a rEfEEL
Rk x| BERRBLI T e T ARNTEIV RS =R FCLFEEERL LD E Y P
Rk LET, BE R EEENRE L OXISNIE band_symm 25 H Xz
character.tex I[ZLVHER L CFEV, ZOA T a U ARELRWEAITT X TO
FIFRBL A 1@ Rl O THEE L £,

7. —nonecross: 7 7 A4 /L N TIL, BARDIBEKNRBAFFONV NILET L LABEL
TRV FRIOEREITWE T, ZOF T a v ZEETHI L1080, ZOMEL K
MMELET, 2O T v a IR TGA—FENEL LERA,

8. —kgrouptype TYPE: x #ilZ R ~7T 5 k fOBOAR L E TE 7,
TYPE=Schoenflies & 4 #UiX Schonflies i %, TYPE=HermannMauguin & 3 UL
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BRALS &2 AW THREDO A AT x BC KL SN E T, 7 7 4 /L b Tld Schonflies fl 12 &
D HE L £,

9. —numimrx: TALND/NY RIS LT AR RBICW S DB RBL A ZR" T 5 0 & +5
ELET, N FROMIEZ 1 & LTHIMR x H720 I 1 >OBRERBREZFR R LET,
7272 LBERIRBUIA RN S 1 Dl FonahE S, 7740 O x1E1.0 T,

LIFIZETHI & . 2D FEATHID HIER LTz Si2(FCCO) D3 R Z 7R LET (K 6,7),

1)

band_symm.pl .reduce.data —erange -10,15 —einc 5 —with_fermi ./nfefermi.data

-imrfont Helvetica,20 —ticsfont Helvetica,12 —imrcolor blue —linecolor red —imrtype

Mulliken —kgrouptype HermannMauguin —nonecross

ZOFFTHNILU T OEKRERLE T, (X6)
® T XX —OFRTHHEZ-10eV 205 15eV & L, ZRLFX—DOHKD % 5eV T &K
ET 5
Tz VIENEREL, 7oV IEMNEIEEE LoV FRIZ BT 2,
o [WHEHRTND 7+ FOfESE% Helvetica, ¥4 X% 20pt (2L, #7107
vk OFfEFE% Helvetica, ¥ X% 12pt IZHET D,
BERRBLOZ LD EdE, N ROBMOOERICIEET 5,
BERZRBLOFL S % Mulliken FiLICIEE L, k ROBEORG ZEHERTICIEET 5.
0 N RRFEHERREDEITIIITDR,

4/mmm 4mm m-3m 3m -3m m mm2 mm2 4/mmm
~

15
24/<‘ B2

N

~

Energy (eV)

X 6 Si2(FCC)D R KX
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il 2)
band_symm.pl reduce.data -erange -13,9 -einc 1.0 -with_fermi nfefermi.data -imrfont

Helvetica,14 -imrcolor blue -linecolor red -imrtype mulliken -numimr 0.15

ZOFRITENILL TOBMZRLE T, (M 7)

® T X NF—DRFHFAZ-13eV D 9eV & L, TXALXF—DHED & 1leV Z L ICHRE
T5
TV ERIEE L, 7 2 VI A SEL LTy FRIZERT D,

o REHT DT 4 FOFEE %A Helvetica, ¥4 A% 20pt (2L, #h7 ~)LD 7
v FOFEFE% Helvetica, Y1 X% 14pt IZHEET D,
BERIRBD T NV DEZEF, N FOBROEEZRITHRET S,
BERIERBLOFL S % Mulliken £FCICHEET 5,

0 X->I'—=L->U-XMoES%Z1E&1L7T0.15 ZEICBENERBEZRRT D,

D4h Dyn
9
: i
: i
j i
] i
| i
37 i
| i
| 7 i
- —Ap g
_ _
O / 7
5 2 7
3 BB, 4
w4 .
5 1 7
-6 7
7 Cay A : |
-8 — T RA
By B
9 B |
-10 T 7
-1 - |
42 — |
—Aq— !
-13 ]
X F L | |
A R XY s

7 Si2(FCC)D X RIK

75 REVHBLI=RIZEITS/\2 FRIOERL

AR LUTER (P T A Ty 7 7 A VL sample/becFe (26 V) £9°) 2 PHASE/O
ERHWCHEAEIT - I2856 . FERMEO R & FIFRKIC band_sym_input.data 23 ) SvET,
ZA%& band_symm OFEITICHWD & 7T v T ROF 7 U HuEZ N ENE B & IC—EREL

18



~fERI L. BRE SN TBERRILO U A b % reduce_up.data 2 Of reduce_down.data (/)
LET, TROHT7ANAnb, A0 LT ROBERIRE S N R EERT 512138
TOZEY OFERDY 7,

1.

reduce_up.data & reduce_down.data |ZZ I E4, FEREMEICISIT D reduce.data & A
C74—~y habomd, ZnbD7 7 A NVERI4IZ band_symm.pl DA LT 5
LT, Ty TACUHNEL XU A CHEDORERIR BN R AR 2 RS
DT ENTEET,

band_symm.pl reduce_up.data

band_symm.pl reduce_down.data

2L, ERROa<wr FOLELLDEEIZBNTHINISLD EPS 7 7 A L DA
band_reduce.eps 72V £ DT, ZNHa~vy FEEHFLTIT) &, F 7 ALl
WIZDOWTD EPS 7 7 A VST v A VHEIZOWTO EPS 7 7 A V& & L
TLEWET, ST RAINAT S ZHEICOWTD EPS 77 A DRy 77 v T hEl->
TLIZEW,

ZODEZFR U EPS 7 7 A MIHET 5T TOa~vy FEFTLES, 208
. S5 EPS 7 7 A WE—2721F L7 £,

band_symm.pl reduce_up.data reduce_down.data

7272, ZoMEEEHL THAOINTEAY FRIT 1L.oGE A THMELETO
T, LOGEOHMZHELE L 97,

LU, RO 1L.oJ5iiEa W TER Lz, RLiEEBCC) & &2 Fe O A B 3 L
72N REERLET, L7 band_symm.pl DA 7> 3 0%, 7 v 7 AE U HuE KO
A UAE VA ED L DOLEEIZH” -erange -9,26 -einc 1.0 -imrcolor blue -linecolor red
-with_fermi nfefermi.data -imrtype Mulliken” % IV E L 7=,
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Energy (eV)
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8. #l{E&

ARy —IA BT 57 a2 5 A TSPACE %X, FiELME. EHEA.
PHE, KIBE.Z (LLE&RK) MMERLE LT, £/, A~v~== 7 Vid, &
EZEE, & WA, HHEBINHELE L,

%3 3k

1. PHASE: First-principles Electronic Structure Calculation Program.
(74 2) 2014 4 8 A HI/E. httpsi//azuma.nims.go.jp/software/phase.
2. MIMEEE, ZSWEtO 7 1/ T 4 TSPACE. : ##EfE, 1995,

BHERE
2016 4 10 A
» band_cross M3
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N RORERREAEELE LT,
s numimr 4 7> 3 > OB
k RO EHOMIZW SHNRBZ ST 20 E kD547 3 > (cnumimr x) %
FIELE L, (F740 MT1.0)
2016 4~ 3 A
- N RRFEMRE D UGE
- BERORBADO A TIEOEE
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