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Chapter 1

L] [

0000 ISSPMath Library OO 0O, KrylovOOOUOOOOOOOO0OO0OO0O0O0O0OO0O0OO0ODODOO0 KwOOOO
GreenOUOOOOODOOOOOOOO0OOOODO.O000000O0ODOOOO0O0O0O0ODO,”KwDODODOOO”O

gooooao.

11 00000000

Oo0oooooo0oO00,Greend0O
Gi(z) = (ilz = H) ) = o} - (= = H)

00o0ooo0oo.000 |9oO0000,HOOOODOOOD,z000000000000.
ocoHOO0OO0OO,

* HO MarixMarket 0 0 00000000000 0ODOOO

e Heisenberg 100 HOOODOOOODOO
000000.0000000000000,H000000000000000,

« HO 000000000 : Shifted Bi-Conjugate Gradient(BiCG) O

« HOODOO 20000000 : Shifted Conjugate Orthogonal Conjugate Gradient(COCG) O
coooooogoooo.

(1.1)
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HRERERERE

© 2016- The University of Tokyo. All rights reserved.

This software is developed under the support of
“Project for advancement of software usability in materials science” by The
Institute for Solid State Physics, The University of Tokyo.

This library is free software; you can redistribute it and/or

modify it under the terms of the GNU Lesser General Public

License as published by the Free Software Foundation; either

version 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
Lesser General Public License for more details.

You should have received a copy of the GNU Lesser General Public
License along with this library; if not, write to the Free Software

Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

For more details, See’ COPYING.LESSER ' in the root directory of this library.
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e fortran 00O 0O0O0O

« KwODOOODO

* BLAS, LAPACK

« MPIO OO OO (Optional)
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oooooooono
1. 000boooooaon
2. (00oob)oboooooobob @Wobooooo,ooooono)
3. @oboo)yooooobooboooobobo@o,oooobooo)
4. O0O0O0O0oOO0bOOoOooooon
5. 000o0obo0ooooD(@Oo,boooooD,000obob0000)

goooooooooob @ 4.).0oooboooobooooooooobooo,uoooo ,ooobooog
gboboobooboobooaboan.

41 000D 0O0O

42 (DO0DODOOOOO)ODODOO

421 00000000O0OOO

gboboobOobooooobooooobooboooobooooobooobooon.
gboooboooobobooog.

&filename
inham = ""
invec = ""

/

&ham

nsite = 4

Jx = 1d0

Jy = 1d0

Jz = 1d0

Dz = 0dO

/

&Cg
maxloops = 100
convfactor = 6

/
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&dyn
calctype = "normal"
nomega = 100
omegamin = (-2d0, 0.1d0)
omegamax = ( 140, 0.1d0)
outrestart = .TRUE.

/

O00 InHamO MatrixMarket 0 OO0 000000000 0ODO0O00O0ODO0OOOOO0O0OO, InvecOOOOd
ob0ooo0oo0o0obo0o0o0ooD0.Db0,0megaMinl z2000,0megaMax U 2000 O0OOO00OO. “0O
O,00)y000000000000.Nomega 000000000000 OOOOOOO

wy, = OmegaMin + L(OmegaMax — OmegalMin), “.1)
NOmega — 1

(n=1---Nomega) U0 OODOOO0O0O0O00DO.00,MaxLoops 00 000O00OO0OOOOOODO.O0000OC
oooooooboooDoo0,0000bo0ogboogng See. Do ooooooobooono obod
ugbooaboo.googoboboob rboob ~ogboobaao.

422 (DO0O0O0O)oo0OO0OO0O000O

MatrixMarket 0 000 00000000000000000000000000000000O00O00O0OO
ooooo.

00000000000000000000.

256

0.01 0.0
0.05 0.0
0.1 0.0
(continue ...)

gbooobood mHemODOODO,mVec OO0 ODOOOOODOOO.

423 0000

oboooooooooooobobobobooboooooobo.bObobobobOoboobobooboo.on,
U000000 shiftkK.out,OOOO00O0OO0OO000DO00O namelist.def00000000O0O0OOOOO.

S ShiftK.out namelist.def

424 000000

O0000000 output 0OOOOOODOOODO.

TriDiagComp.dat, ResVec.dat, dynamicalG.dat

000, TribiagComp.dat 000000000000 0DO0O0O0DO0O0O0O0O0O0O0O0OO0DO0O, ResVec.dat U
gboboobooboobooooboooooooooogn,dynamicalG.dat 0000000000 O0O0OO
gboboobooooooobooboobobob.ocobooooobooboooobooooooooog -go0dg
gooooooooooooboooo.

6 Chapter4. 00O 00D
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43 D0000DOODOODOOODOOOOd

ubgbooodgbobdobdoboioid TribiagComp.dat OO0 ResVec.dat U0OO, 0000000
oboocooOooooooboooooboooooobooobo.

431 00000000000
namelist.def 00 calctype 0000000 "normal" OO "recalc"OOOOOO, OmegaMin 00O

gbooobooboobobboobooboobobob. InHam, Invec UOODOOODOOODOOODOODOO
goooooooboo.

432 0000
ooooooOOOo0ooooobooooooobbOb0O00000. output/ 0000000 TriDiagComp.dat

00 ResvVec.dat U0 O0OO0O0OO0O0OO0O0O.0000000000000000.00, cutput/ 000
U000 dynamicalG.dat OO0OO0OO00OO0O0O0OO0O0OO0O0DOOOOOOO.

ub,d0000000 shiftK.out , U0 0O0OOOOO0O0O0O000 namelist.def000O0OOO0OOO0OO
ooo.

S ShiftK.out namelist.def

433 000000

output/ 00000000 dynamicalG.dat 00O (DOOO0ODOOO0ODOOODOOOOOOOD)OODOO.

44 D000 O0ODOO0ODOODOO

441 O0000O0OODOOO

namelist.def U0 calctype 0000000 "restart"OUODOOO0OOD0OO0. 00000000000
oooooo.

442 0000

gboooooooooooboobobobobobooooooo.bobobobOoboboboooboo.on,
U0b00000 shiftK.out, 0000000000000 namelist.def000000O000OO0O0OO0OO.

S ShiftK.out namelist.def

443 000000

oooooooo output/0000000000O.

TriDiagComp.dat, ResVec.dat, dynamicalG.dat

43. 00000000 OOOOOOOOO 7
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U000, TribiagComp.dat 000000000000 0DO0O0O0O0O0O0O00O0O0O0O00O00O0, ResVec.dat U
goboobbooboooboobbooobogbO,dynanicalG.dat U0 00O0D0OOOO0OOO0OO
gbogbobbooboobobooboob.ooboobooboboob,bboobogboobo -ooon
goboooooooooooboooo.
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Jooooobobon

51 000000

511 000000000 0ODOODO0ODOOO

4 0 0 namelist (filename, ham, cg,dyn)J0000000. namelist 000000000 fortran OO0 00O
00oo0oOd webOOGQOOOoooooooO.

&filename
inham = ""
invec = ""

/

&ham

nsite = 4

Jx = 1d0

Jy = 1d0

Jz = 1d0

Dz = 0dO0

/

&Cg
maxloops = 100
convfactor = 6

/

&dyn
calctype = "normal"
nomega = 100
omegamin = (-2d0, 0.1d0)
omegamax = ( 140, 0.1d0)
outrestart = .TRUE.

/

"filename" OO OUOOOODOOOOOOOO0OODDOODODOOOOOODDDODODOOOOOOODODO.
e ITnHam
00 :string O (default: "™)

OO0 :MatrixMarket 000000000000 0O0ODO@OOOOO0O0OOO0O0O0)0O0O0ODODODO.0O0OO
uoboobooobo0,ramdbooobooobOOoobOOoO0ObO 100000000000 0O00O00O0O0
ooogoo.

e InVec
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00 : string O (default: "")

oo:000000000o0oobbbbbooooo.booooooooooooob,bbbbo
Ooo0oOoO0ooO0ooooOo,b00 S, @o010000math:z 000000)O0O00DOOODO
obooobOoooobo@oob 1ob0booooboobocooobooooobooooon).

"ham" OOO0OO0OO0OO0OOO0OOOOO0OOOOOO0OOOOOOOOOOODOOOO,b000000000D000O
1000000 (Fig. 5.1)yoooooooooooooobooooobooooo.

J. D. 0\ (5
(Sl;r Sly Slz) _Dz qu 0 '?21;
0 0 J.) \S..

N

- -
h‘-------_'“ ﬁ

Figure 5.1: 10 00000000O0O.

J. D, 0
ﬁ:Z(gw giy giZ) _ODZ {)y }) (Si+lei+1ySi+1z) (GA))

nsite

00 : 00 (default: 4)
O0:100000000000000D0D0DD.
JIx

00 : 00 (default: 1.0)

OO0 :Heisenberg D OO J,000000.

Jy

00 : 00 (default: 1.0)

00 : Heisenberg OO J, 000000,

Jz

10

Chapter5. 00 0OO0O0OOOOOO
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00 : 00 (default: 1.0)

00 :Heisenberg OO J, O0000O0O0O.
e Dz

00 : 00 (default: 0.0)

00 : Dzyaloshinskii-Moriya 0 D0 OO 0OOO00OOO D, 000O00OO.

cgUUOO0OOO0O0O@)UDbOODbUObODbOUObODUOObDUOUObDOoUObUOObOn.

¢ MaxLoops

OO0 :00 (defal: DO OODOODOOO)

00 :000000000000d.
e Convfactor

00 : 00 (default: 8)

00 :00000000000000000000000,10°Cacter QOO0 00000000O0
gboooooooboo.

dyn 0000000000 ODODDODOOOO0OODODODODOOOOOOODODO.
* OmegaMin

00 :000 (default: invec 0O ODOOO0OOOOOODO (DOOOOODOODOODO,00 -0000
ooo0 x0.0), 000000000 (0.0, 0.01))

o0 :00000b00boooog.
* OmegaMax

00 :000 (default: invec 0O ODOOO0OOOOOODO (DOOOOODOOOODO,00 -0000
oo0O x0.0), 000000000 (1.0, 0.01))

o0 :00000b00boooog.
* NOmega

00 : 00 (default: 10)

o0 :0000b0b00oboooog.
* outrestart

00 : 000 (default: .FALSE.)

00 :0000000000000b000 (.TRUE.)ODO (.FALSE.)OD0ODOOODO.
* calctype

OO0 :String 0. "normal", "recalc", "restart" OO0 0O0O0O. (default: "normal")

OO0 :"normal" 0000000000 KeylovOODOGOODOOODODOODOODOO. "recalc"ODOODO
000o00oooooooodooooooooodoDooooooooOoooooooooooooan
J00oooo.0boboboo0ggdg. "restart" O O0OOoOoOoOoOoOO0ODOODOO0O0O0O0OOOOOO
0o0o0dooOo,000b000000D0DbOO00bOO00bOO00bO0o0o0o0oOooDoO,0b00b0O00oDooOon
(MaxLoops)UOOOOOOoooooon.

51. 000000 11
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5.1.2 InHamQO OO QO

MatrixMarket U OO0 0, 00000000000000000O.
InHamOOOO4dO

%$%MatrixMarket matrix coordinate complex hermitian

16 16 20

11 1.000000 0.000000
3 2 0.500000 0.000000
5 3 0.500000 0.000000
6 4 0.500000 0.000000
6 6 -1.000000 0.000000
7 6 0.500000 0.000000
9 2 0.500000 0.000000
9 5 0.500000 0.000000

10 6 0.500000 0.000000
11 4 0.500000 0.000000
11 7 0.500000 0.000000
11 10 0.500000 0.000000
11 11 -1.000000 0.000000
12 8 0.500000 0.000000
13 6 0.500000 0.000000
13 11 0.500000 0.000000
14 12 0.500000 0.000000
15 8 0.500000 0.000000
15 14 0.500000 0.000000
16 16 1.000000 0.000000

100: 000000 @uooobo)boooo.

200: 00,00,0000000000DOO0.OD00O0O0DO00DOOOODOOODODOOOOOOODOO
ooogoo.

jooo0. 0oo,00o0,00000,00000000O0D.2000000,000000000D0 @©O
gooooO)ooobooog.

5.1.3 InVecO O OO
000000000000 000000000000.000000000000000000000000
0.000000000000000000.

8192

0.02 0.01
0.02 0.001
(continue...)

e 1 00: [int01 ]
00 :int0O

ub:0000000D00O00CO0CO0OO0OODOO.0000OO0ODODODODOOOOOOOOODODOO
oo.

e 20 0-: [ doubleO1 ] [ double02 ]
00O : double O
00 :00000D00000000O0.[double0]1 ]OO0O,[double02 | DO0O0OO0OO0O.

12 Chapter5. 0000000000
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514 O000000OOO

obooooobooobOooooboooboob0o0ob0o0.000000 TribiagComp.datOO.000
gbooooOoboooooboon.

1
1.
0.
0.
(
2.
3.
(

continue...)

« 1 00: [int01 ]

00 :int0

00 :,p000000000000.0000000D00D000O0O0O0O0DOOODO.
e 20 0: [ doubleO1 ] [ double02 ]

00 : double O

O00:000000 20 0000000, [double0l ] 0 2geeq I 0 0, [double02 ] 0 2zeeeq 000000
oo.

¢ 300-2+[int01 1O O : [ double03 ] [ double04 ] [ double05 ] [ double06 ]
00O : double O

00 :a,0000000. [double03]0 a0 D00, [doubledd ] 0 000, [doubled5 10 AOODO,[
double06 ] 0 fOOOOOOOD.

e 3+[int01 ]O0-2+2 x [int01 ] O O : [ double07 ] [ double08 ]

00O : double O
00 :00000000000000000000000000. [double07]1 000, [ double08 ] 0O
ogooooo.

515 00000D00OOOO
gbooboboooboobooboobOoboobOobooob.000000 ResVec.datOO. 00000
gbooooobooooog.

8192

0.02 0.01

0.02 0.001

(continue...)

0.02 0.01

0.02 0.001

(continue... Only for BiCG)

« 100: [int01 ]
00 :int0
OO0 :0000000000DOO000O0DCOOOO.
e 200-1+[int01 ] O O : [ doubleO1 ] [ double02 ]
OO : double O

51. 000000 13
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00 :0000000000000.[double01 ]O00,[double02 10 O0000O00ONO.
*300-1+2x [int01 ] OO : [ double03 ] [ double04 ]
00O : double O

OO0 :.(@0000bb000obo0oo0o0D)00oDbo00DO0o000O000D0. [double03 1000, [
double04 |00 0ODO0OOOO.

52000000

521 00000000

Sec. O OOODOOO ODOOOODOODO.

522 0000O0OO0OOOO

Sec. O OOOOOODOOOOOOOODOOOO.

523 000000000000

gobooooobooooooooboooooobooooooboobooOoo.Obbooboboooooooooooon.

-10 0.001 0.001 -0.0001
-9.8 0.001 0.0012 -0.0002
-9.6 0.001 0.0014 -0.0003
(continue...)

e 1 00-: [ doubleO1 ] [ double02 ] [ double03 ] [ double04 ]
— [ doubleO1 ], [ double02 ]
OO : double O
OO0 :0000000 [doubleO1 ]O 00O [double02 ] 0 O0O0D0O0O0.
— [ double03 ], [ double04 ]
OO : double O
U0 :000000000000000.[double01 OO0, [double02]0000OOOMO.

14 Chapter5. 0000000000
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Contact

obooooOobooooobooo,00b,000bo0oboocobooboooooboobooooboon
oood

mkawamura_at_issp.u-tokyo.ac. jp

_at_ 0 eO00DOO0OOO0.
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