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1

What is mVMC?

1.1 mVMC&IE?

BT RR QMR O SRS RT3 S iRE(RE - BT AY VIRIRIZRE TN D
AR FHOFREEMEZ M 25 A CHERZH 2R -T2 e PETEET,
E7-. HEOYEZR T 2 AR %2 IERRERIICEN T 5 FREEFERRLTE
b ], TOBEMERIOEREMRN 2175 2 ik, BEEYE OWINE: % JERERIN I fiR B
LT, ESITHIENCDRITE S A TEERATY ThoTWET, ARIEEENT
BHLEHTE 2 FEIIHMENAMETHZ2EDD, ZOMHTE 5V A4 ZITIF@EN
HIRA D 5 DWKREZRMET U 72, BMERAMMEZBA Y AT LY A XITH LT
EREERHENTASHEFEDO DL LT, ZREVTALVEELRD D T 2,
PEkDZESyE Y T ANBIETIE, FHHT 2E BB ORNHIBRIC & 28 E 0K
TRHBEE 2o TWE LD, EFEOHGmTFERVEERORRIZL T, £24F
VT AV E TS 2 BRI O HIR 2 KIFICENT 2 Z B afEEIC > THE D,
ZAYE VT ANV EDFEREE BN ELTWE T B4,

ZOBERDS L, ZEKESE VT A1)V EE (many-variable variational Monte
Carlo method [mVMOQ)]) IZfHEPDORR AL —F— - A VR T2 —RAL L HITKRHE
BEAFNITIR L2V 7 =7 E U I NE Lz, ~N— REEL N )L
R < SRR T 7 & OFEARI AN U TR, 2= =X 10/7RED—D
DI 7ANEHETEEITEGICHAZEGTTLIENTEEXT, £/ H—D
77 ANVEHNT, HO 6] 12 &2 HEBENAMEOREDFITTE LI L6, 21—
P3N RV AT LY A XCEHHEMEZ MR LR S, BENAILTIXEETE
BWY AT LY A ADHERITRS 2N TEET, mVMC 2 FEEBRIF5EE PR T
FOWRE R E DI R B A ZRA N —F —DHICTRAHET NIEFENT T,

1.1.1 70475 L8E
TOTUTS LAERET S CUTOHENEARETT,
o HRONEENHEEDFF TN I N7 Y OHIRHMEAE/N (/M) il % 5
D& S BN 2 BUEINCAER L 3. B TBCHE X N7 s 22l
RS LUTCEHET 2 Z 2 b WRET T,

o FONT/ZNIEREICH T 2 &MY E (HERKZ L) OMfHEZFE S
HZEMTEET,

mVMC TIEA FDORN THEZITVWE T,

1. ASIT7 7 4L (*.def) DFBA
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2. (H) 2F/MET B EDIED T A —X a &l
3. —AK « K Green B DETH
4. BHNT A =R - HiFEOH T

FHRTTIE THEEMEE o) OERP SV > T V7 ETEIUS LTIV, HRHEZ
ARETHIBRIC—DIcEed D] WS Bl efTo TWEY, KitH&s 7
AR —THEDFH ST/ > T, WMiHEEFRE T IEX MPI 2 H\W 7235518 % B
FIfTbNETH, W2 IT0RVEE (single core) B MPT Z O 3728, MPI
Va7 EBIEUTREE (WM system B D70 Y TV RNRY) TIETRS S
LFTTHIENTEERA, BB, KRTUTITLTREINT 4 T VOFFEIZHTZD
PFAPACK 2z MM U 7z3tH 217> TWE 7 1],

1.1.2 214tV X

KV 7 b7 75 L0 r—=IBL0Y —A 32— R —AlX GNU General
Public License version 3 (GPL v3) [Z¥EU CEHMAEINTWVWET,

mVMC Z 5[ 52, AFD URL Z5d# L T 7Z3 W (mVMC 29 5
REFEFCHERIE, THLOANDFIHIZEETLFETT),
URL: https://github.com/issp-center-dev/mVMC

1.1.3 3aE—S14 bk
(©2016- The University of Tokyo. All rights reserved.

AV T 1Y 7 2016 R FERPEIMERSET Y 7 by = T EERTI Y22 b
DEEEZIRHENTOET,

1.1.4 FXE®RE
AKY 7 U7 ZEAFORFBEBEICL VHEBIN TV,
e ver.1.0.3 (2018/7/23 V) U — A)
e ver.1.0.2 (2017/8/25 ) U — )
e ver.1.0.1 (2017/6/8 VU V) — R)

(
(
(
e ver.1.0.0 (2017/5/23 V) U — )
e ver.0.2.0 (2017/3/16 Y Y — R)

e ver.0.1.1 (2016/12/16 V) V) — &)
e ver.0.1.0 (2016/10/26 Y Y — R)

— BAFEH
« Z¥ HR (KT YIMEwrstT)



1.2 EhEERIE

TR el (B WIMERTZER)
W B (GHEUR WM
L FOVzsha—Fa k—k—

« DR L (B YIRS

x FRH PSR CGRECKEE WIMERRSEAT)

x KB ZETE CGRERY: R¥B T2 R 050R
x K CGREKY REB L5 R5ER
x S H ER CREKRY: K55 TER5R)
x AR B— CREKZE YIERZEAT)

*

1.2 ENMEIRIE
UTOBETHFET A L Z2MALTWET,
o HEI KM A—R—a Y ¥ a—&X—Y AT A B lsekirei]

e HaAVVFEa—X—

OpenMPI + Intel Compiler + MKL

MPICH + Intel Compiler + MKL

MPICH + GNU Compiler + MKL
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How to use mVMC?

2.1 EH
mVMC @ 3 2 XA )b - fHIZIFIRD H DIPBE T,
e CaAVNRAT (A VT, B, GNURY)
e MPI 177
e LAPACK 54 75V (1> 7))V MKL, &+, ATLAS 72 &)

e A7 a Y :ScaLAPACK 4 73V

. N
Tips

51/ intel A /84 S —TODRE

intel 3 NA T ERMHTHGEIZIE, 30N TINBEOREHAZY T %
T2 DA[BETT,

64 € ; OS T bash 2> TW\WA5EI1Z1E

source /opt/intel/bin/compilervars.sh intel64
EAA S

source /opt/intel/bin/iccvars.sh intel64
source /opt/intel/mkl/bin/mklvars.sh

%%~/ . bashrc IZE#H L TL 23XV, HLLLEBETF/RHBOa V15, 947
FJVDIY=aTIVEBGHALTEI N,

%

22 AVRAM=IVEE

mVMC [ZIRDGfr 6 X7 va— R TEET,
https://github.com/issp-center-dev/mVMC/releases

Ay oa—RU77AVEBRDESICEMLUTZI W,

$ tar xzvf mVMC-xxx.tar.gz

mVMC (ZIRD 238D D JTIETA Y A b=V TEET,

4


https://github.com/issp-center-dev/mVMC/releases

22 A VA N—IEIE 5

2.2.1 mVMCconfig.sh Zf#D /A%

BEALZT 14 L2 M) DEDIZH % mVMCconfig.sh A7V T M E2IRD & 5125
FLUTLEX N, (WIMRFS AT L B sekirel” D E4)

$ bash mVMCconfig.sh sekirei

ZHUZE D TV NRAINVERBERE 7 7 1 )b make.sys D src/T 14 L7 MVIES N E
3, mVMCconfig.sh DFIEITIXDELDIZHIELTWET,

o sekirei : WIMEMISERT > A T L B "sekirei”

e kei: FA YV a—X—BXOWMHEMENS AT A C "maki” (FX10)

intel-openmpi : Intel I > /N1 J + OpenMPI

intel-mpich : Intel 3 /31 J + MPICH2

intel-intelmpi : Intel 3 > N1 J + IntelMPI

e gcc-mpich-mkl : GCC + MPICH + MKL

e gcc-openmpi : GCC + OpenMPI

make.sys DHFIFIRD X 51270 >TWES (WHE S AT L B "sekirei” D5H).,

CC = mpicc

FO0 = mpif90

CFLAGS = -03 -no-prec-div -xHost -qopenmp -Wno-unknown-pragmas

FFLAGS = -03 -implicitnone -xHost

LIBS = -L $(MKLROOT)/1lib/intel64 -1mkl_scalapack_lp64 -1lmkl_intel_lp64 \
-1mkl_intel_thread -1lmkl_core -1lmkl_blacs_sgimpt_lp64 -lpthread -1m

SFMTFLAGS = -no-ansi-alias -DHAVE_SSE2

ERVDET, TNThOY 0 (ZR) ORPIZIRO L B H TT,
e CC:C a2 /8( 7 — (mpicc, mpifccpx 78 ¥)
e F90 : fortran I > /34 7 — (ifort, fripx 72 &)
e LIBS: YV h—FT>ay,
e CFLAGS : C IV NA I AT ay,
e FFLAGS : fortran I Y XA VA T a v,
INTIAVRANDI-ODEfIENE T, FDHKk

$ make mvmc
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95 L TEITARET 7 1 )V vme.out, vmcdry.out A src/WIZERI NS D
T, ZDOT A VI MVICAREET N, NADFE>TWBHFNIZY VYR v o) v
7% fEo TLTZEW,

(s

Tips

FTT7 7 AN AZ BRI, ROESIZLET,

$ export PATH=${PATH}:mVMC DT 1 L 7 bV /src/

ZDOFER TR 1T, Hlz o 71 Y )V bash DIFEITIL™/  bashre
K774»K£ﬁ@:va%%ﬁbiTo

~

%

2.2.2 cmake Z={ED A&

mVMC ZER L7771 L 27 bV DX ZA%Z$PathTomvme, IV KT L 27 b %
$HOME /build/mvme (fEE DG 2 fEE W EE) & L7254 12,

cd $HOME/build/mvmc
cmake -DCONFIG=gcc $PathTomvmc
make

TaAVRANTEHIENTEET, T3 )V, $SHOME/build/mvme [E T sre
T ANVEPEREZ N, FAT7 74 )V TdH S vmc.out LD 7 AIVANIZER I N E T,
RB. EOHITIE gee NS T &AHRE ULz VS )T > TWE S,

sekirei : WIVEWIZEA Y A 7 4 B "sekirei”

fujitsu: EL@I N1 5

e intel : intel 2 /N1 J + Linux PC
e gcc: GCC + Linux PC

DATVavHPHEINTVET, N, mVMCZEMUZT« L2 M) TELR
THHZRLU T (intel I 281 T DEH),

mkdir ./build

cd ./build

cmake -DCONFIG=intel ../
make

E47#4. build 7 ANV XE FIZ sre 7 A IV X DBIMERR X 1. vime.out DS sre 7 # L X HIZ
X9, £72. LAPACK 2 D ScaLAPACK % FHEIZfHiH T 25 Z & A3 Hf
BETY, TOHEITIX.

-DUSE_SCALAPACK=0N -DSCALAPACK_LIBRARIES="xxx"

% cmake % 9 B BTATITIIA TL ZE W (xxx 121& ScaLAPACK ZFIH T 572D
FAT7I7V—REHELET), BB, IVNAFELEELIVAAIVUELZWY



~J

23 F4 L7 MUK

ElZIE, B build 7 A NVKX T HIBRZ T > 72 BT, HHBIC EEEEERITO O %
PEDOLET,

-

. I
Tips
sekirei T cmake ZF|H 3 5121E

source /home/issp/materiapps/tool/env.sh

EHONPUDETTHILELDD T,
¥ 72 ScaLAPACK Z M d 512X

cmake -DCONFIG=sekirei ../ -DUSE_SCALAPACK=0N
2i1H5&, T7A4NKT

-DSCALAPACK_LIBRARIES="\${MKLROOT}/1ib/intel64 -lmkl_scalapack_lp64
-1mkl_intel_1p64 -1mkl_intel_thread -1mkl_core
-1mkl_blacs_sgimpt_1p64"

NEEINETT, 9497 73 VANDODNANEL LGS ITIT.
-DSCALAPACK_LIBRARIES ZHM'HAHE L TL &\,

/

2.3 T4L UMK

mVMC-xxx.gz % fEHBIZHER I NS T 1 L2 UK ZL IR LU ET,

——COPYING
— mVMCconfig.sh
——doc/

——nhib/

| F——elsart-num_mod.bst
| o userguide.bib
——figs/

| ——*pdf

| L——* xbb

F—— fourier /

| ——en/

| ——figs/

——sample /

L—— Standard/
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——Hubbard /

| — square/

| | ——— StdFace.def

| | ——reference/

| | L——** dat
|

"— triangular/
| R

|

|

|

|

|

|

|

| ——Kondo/

| | L— chain /

| | I

| —— Spin /

| —— HeisenbergChain/
| —— HeisenbergSquare/
| | I

| — Kagome/

| I

——src/
——mVMC/

| — **.c

| ——include/

’ l—**.h

—— ComplexUHF/

| — **.c

|

|

——include/

|

|

|

|

|

|

|

| l—**.h
| —— StdFace/

| | F——**¢
| | L——**p
| —— pfapack /

|

|

|

|

|

|

| F—— makefile_pfapack
’ L % * f

———sfmt/
—— makefkie_sfmt
—**c

L% )
——tool/

"% f90

L—— makefile_tool



2.4 FHARZRHNT 9

2.4 HEAXMBREWA
mVMC FIRD DD\ TNhDE— NTEIEL £7°,

e TXFAN—FE—FK

mVMC Tl — 72 E 77 2V I AV /A VRICHIGLTE D, &Y 1 N
AR TR W 2 IZHBET 2 Z ek E 4, 2T X EERROFER
IRENAREE AR D £ I, HETA AN T 71 VIdE L, BHEDRY b Ty
T RERE 2 72 D £,

e ARXVR—RE—F

BRI 72 7OV (IE iK1 £ @ Heisenberg € 7)V72 ) Tl BRI 521D
YA ZRIBOMANEFAHDO K E S REDRD AT A—X—DAEASLT
IXFAN—FE—NHOANZ7 7 NVEHBIERL, FHHEEZ T2 2 eV RE
T, AENRIEZTF A= M E— NIZHRTERSNF TH, IRNESICFHE
ey b7y TTEIENHKET, £/, XA E—NHOAN T 7
ANEHBER UL, SEE2THRICENS 2 FECREL TL D AFIRE
TR B Z L EARETT,

NEDOE—RZHAWTIROHIZEHEZITWET,

(v

L BT« L2 Y OFER
BV F VAL ERLBLUZT 4 L7 MY 2ERL £7,

2. ARV R —=FE—RNDANT7 71 IVOE
HODUOHEINZWL DD DE TV (Heisenberg € 7 VX Hubbard €7
V) T (BT L) Z2HEL. TNHITHTEHNWLDPDNT A=K —
(s - VOEHAE VRGP A VYA Mo —n VAR E) 2R ELET, &
7 7 A V& Sec. EIIZREWVELHEK L TL 7220,

3. FEiT
TERU7ZATI 7 74 V%R E UTymc.out ZEITLET, TDEEATN
T7ANVHDENIA TV 3y -s 2RIT X7,
$ mpiexec -np YU A /XA /vmc.out -s AJI T 7 1)

= AF—ayRANRAVETCFa— A VI VAT LARRALTWAES
7O 2 E Y aTEATIT Y RO E L THEZEERHD T, L
LIEBHFEVDYATFLADIY =T I)VE THIBLIEI W,

4. @R

FHAETOREEIZOVWT ALY T4 L7 MUBETFD output/ 74 L2 bV
(INXESNnB) a7 7 hanEd, HHhxhsd 7 74 IVDG
MIZBIL Tl Sec. B3 2 SF 1T L T2,
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5. EAHER

FHREMNEFEK T U2BE, FHHEE— IV output/ 7« L 27 b VIZEHEAS
RyvandrHhangd, HHIN27 74 IVOFMIZEI L Tl Sec. B3 %
ZEIZLTLEI W,

6. TXFAN=FME—=RDANT7 714 IVDIERK & FELT

EDOBITIETZF AN E-FDT7 7 V2 HEEK L BRZDO X LFHHEZ
L TWE S, TFAN—PE—FDT 7 A IVDERDAZITIHEITIE
vmedry.out ZFETL X9, MPLIZEAL €A,

$ /YA /vmcdry.out A7 7 A

DL EERINTT 7 AN REIG U TTFHTHEL DL, —e L5
A 7Y a v DRIZ namelist/def E\WD 7 7 A IV EF[#HE LT vmed. out %
TUEY,

$ mpiexec -np Y HE A /NZ/vmc.out -e namelist.def
PABEIZAZ v X — RE— N EFAKTY,

. )
Tips

OpenMP 2 L v RHEDIEE

FEITHRFD OpenMP DA Ly REZIEET 25615, vme.out ZFEITT HETIZEA

TORRIZLTLZZI W (16 AL vy ROEHE),

export OMP_NUM_THREADS=16

2.4.1 N—T 3 VBSOS

XD ESZ-v AT a %D} T vmc.out, vmedry.out ZFEITT 2L, N—T=
VERSEBEREL L BETLUET,

$ /NA/vmcdry.out -v
$ /NA/vmc.out -v



3

Fa—HMD) TV

31 YT I7714I—&
mVMC Tl sample/Standard/JA FIZIRDOY TV EHEL TWE T,

o 2IRJLIEit%F Hubbard €7 )V
(sample/Standard/Hubbard/square/)

o 2 RJG=HE T Hubbard €7V
(sample/Standard/Hubbard/triangular/)

o 1 IRILIEREEIEFET IV
(sample/Standard/Kondo/chain/)

o 1 YRyt MR HE MY Heisenberg € 7 )L
(sample/Standard/Spin/HeisenbergChain/)

o 2 IRILIE ik T I iR MERY Heisenberg € 7 )V
(sample/Standard/Spin/HeisenbergSquare/)

o 2RIGH T A KK T K& MERY Heisenberg € 7 )V
(sample/Standard/Spin/Kagome/)

INS5DFa— M) TNOEFHEIETRIUFIETEITT LI AT,
PAR Cld Heisenberg BHIZ DWTEIH L £ 97,
3.2 Heisenberg tZ1!

UROFa—-N)TNETaL 27 ™Y

sample/Standard/Spin/HeisenbergChain/

NTITWET, 2TOT 4 L7 MZIEMUTOT7 7 A0H 0 £7.
Heisenberg BAIZ B 1} B > TV A S 7 7 1 )L: StdFace.def
ZHEHAE T« V2 bV reference/

11
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Z DRFITIX 1IRICD Heisenberg $H (a9 [ D SORBEMER A ¥ Vi & D A
ERDO)ZERUET,

L
i=1

ATy NI 7ANDHHIFROES D T,

\
/rL = 16

Lsub=4

model = "Spin"

lattice = "chain lattice"
J=1.0

2S5z = 0

NMPtrans=1

J
ZOHITRAE VG J=1FERERA) U, 1 P16 2 LE L7,

STREET

KITATY FIRRDEEH T,

$ mpiexec -np Y H & A /NZ/vmc.out -s StdFace.def

HoTWVWB Y AT LIZE > Tl mpiexec 37 Y R TIX7 < mpirun ¥ mpijob,
poe LR ALELH D £,

ZDEFIZEBEFEEL IO LB D T,

###### Standard Intarface Mode STARTS ######

Open Standard-Mode Inputfile StdFace.def

KEYWORD : 1 | VALUE : 16
KEYWORD : lsub | VALUE : 4
KEYWORD : model | VALUE : spin
KEYWORD : lattice | VALUE : chain
KEYWORD : j | VALUE : 1.0
KEYWORD : nmptrans | VALUE : 1

####### Parameter Summary #######

@ Lattice Size & Shape

L =16
Lsub = 4
L =16
W=1
phase0 = 0.00000 ###### DEFAULT VALUE IS USED ######

@ Hamiltonian



3.2 Heisenberg 157

25 =1 ###### DEFAULT
h = 0.00000 ###### DEFAULT
Gamma = 0.00000 ###### DEFAULT
D = 0.00000 ###### DEFAULT
JOox = 1.00000
JOy = 1.00000
JOz = 1.00000

@ Numerical conditions

Lsub = 4
Wsub
ioutputmode

######  DEFAULT
###### Print Expert input files ######

gptransidx.def is written.

filehead = zvo ###### DEFAULT
filehead = zqp ###### DEFAULT
NVMCCalMode = 0O ###### DEFAULT
NLanczosMode = 0O ####4## DEFAULT
NDataIdxStart = 1 ####4## DEFAULT
NDataQtySmp = 1 ###### DEFAULT
NSPGaussLeg = 8 ####4## DEFAULT
NMPTrans = 1
NSROptItrStep = 1000 ####4## DEFAULT
NSROptItrSmp = 100 ###### DEFAULT
NVMCWarmUp = 10 ####4## DEFAULT
NVMCInterval = 1 ###### DEFAULT
NVMCSample = 1000 #i##### DEFAULT

NExUpdatePath = 2

RndSeed = 123456789  ###### DEFAULT
NSplitSize =1 ###### DEFAULT
NStore = 0 ###### DEFAULT
DSROptRedCut = 0.00100 ###### DEFAULT
DSROptStaDel = 0.02000 ###### DEFAULT
DSROptStepDt = 0.02000 ###### DEFAULT
NSPStot = 0 ###### DEFAULT
ComplexType = 0 ###### DEFAULT

locspn.def is written.
trans.def is written.
interall.def is written.
jastrowidx.def is written.
coulombintra.def is written.
coulombinter.def is written.
hund.def is written.
exchange.def is written.

VALUE
VALUE
VALUE
VALUE

VALUE

VALUE
VALUE
VALUE
VALUE
VALUE
VALUE
VALUE

VALUE
VALUE
VALUE
VALUE
VALUE

VALUE
VALUE
VALUE
VALUE
VALUE
VALUE
VALUE
VALUE

IS
IS
IS
IS

IS

IS
IS
IS
IS
IS
IS
IS

IS
IS
IS
IS
IS

IS
IS
IS
IS
IS
IS
IS
IS

USED
USED
USED
USED

USED

USED
USED
USED
USED
USED
USED
USED

USED
USED
USED
USED
USED

USED
USED
USED
USED
USED
USED
USED
USED

HE#HHH
H##HHH
HE#HHH
HH#HHHH

H#HHHH

HEHHHH
HHHHHH
HE#HHH
HE#HHH
H##HHH
HE#HHH
H#HHHH

HH#HHHH
HE#HHH
HHHHHH
HE#HHH
HHHHHH

HEHHHH
H##HHH
HEHHHH
H#HHHH
HE#HHH
HH#HHHH
HEHHHH
HH#HHHH
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orbitalidx.def is written.
gutzwilleridx.def is written.
namelist.def is written.
modpara.def is written.
greenone.def is written.
greentwo.def is written.

###### Input files are generated. #H#####

Start: Read *def files.
Read File namelist.def
Read File ’modpara.def’ for ModPara.
Read File ’locspn.def’ for LocSpin.
Read File ’trans.def’ for Trams.
Read File ’coulombintra.def’ for CoulombIntra.
Read File ’coulombinter.def’ for CoulombInter.
Read File ’hund.def’ for Hund.
Read File ’exchange.def’ for Exchange.
Read File ’gutzwilleridx.def’ for Gutzwiller.
Read File ’jastrowidx.def’ for Jastrow.
Read File ’orbitalidx.def’ for Orbital.
Read File ’qgptransidx.def’ for TransSym.
Read File ’greenone.def’ for OneBodyG.
Read File ’greentwo.def’ for TwoBodyG.
End : Read *def files.
Start: Read parameters from *def files.

End : Read parameters from *def files.

Start: Set memories.

End : Set memories.

Start: Initialize parameters.

End : Initialize parameters.

Start: Initialize variables for quantum projection.
End : Initialize variables for quantum projection.

Start: Optimize VMC parameters.
End : Optimize VMC parameters.

COEFTIHIFUDIZZFAN—PFE—RAOAN 774 ILE LT, NIV b=
7 VDM EER ST E 7 7 AL

e locspin.def
e trans.def
e coulombinter.def

e coulombintra.def
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e cxchange.def
e hund.def
e namelist.def
e modpara.def
. BRNRIA—REREST DT 7 A
e gutzwilleridx.def
e jastrowidx.def
e orbitalidx.def
e gptransidx.def
MR UTHOT 2 MBS OERZR/EST ST 71V
e greenone.def

e greentwo.def

DEREINET, 87 7 A NVOFHMIZDONWTIESec. B2% TEL FX W,
ZTOHBEBIZEHEN TON, UTD7 74 V2EHRE U T output/ 714 L2k
DiIZHhEINnEd,

zvo_SRinfo.dat
zvo_out_001.dat
zvo_time_001.dat
zvo_var_001.dat
zvo_CalcTimer.dat

786, zvo_out_001.dat 2. B UHEOFHEEHRE LT,

(H), (H?),

MIEICH DI ETOT, WHMEOHZE LTHHT S Z LD HEETT, gnuplot %
HW25GEICE, MO ESICUTHRRT DI EVNHEKRET (H) DEH).

plot "zvo_out_001l.dat" u 1

BT 7AIVDEMIZDOWTIX Sec. B3 Z2 TEL F X\,
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STEREREN

HEMNEFRTTEE, TRIILF—, TRXILE—OPH. BHNFA—XB X
OB ETHR 23 U727 71 VD output/ T4 L7 MV I Ed, BF
W2, 2OV INVTOH N7 v A VEEEL £,

gutzwiller_opt.dat
jastrow_opt.dat
orbital_opt.dat
zqp_opt.dat
ClacTimer.dat

BT 7 AINDEMIZONVWTILSec. B % TEL X\,

Green E#DEE

modpara.def 7 7 -1 JLH1D NVMCCalMode % 0 2° 5 1 IZAHED E, IFDa< v
RZ2EITUET, FEDLDIZETROaIAY Y NI 1 VE[8E U T "namelist.dat"
DA "zqp_opt.dat"ZfHITINZ S Z & T, —DHIDFETREIL S NZEHN
TA=REMALZHENTONE T,

$ /YA /vmc.out -e namelist.def output/zqp_opt.dat
FEPERTTEELLRD T 74D output/ 74 L2 MVICH 1IN E T,

zvo_cisajs_001.dat
zvo_cisajscktalt_001.dat

BT 7 AINDFEMIIDONWTIZSec. B3 % ZTEL 72X\,

3.3 IFAN—ba—H—m@Als
mVMC Tl&, BAFRD 6 DIZHEIND AN T 7 A )V adiAils, ftHRFETZITVET,
(1) List: FFMIAL 7 7 A VO E ZAT2EET D7 7 1V
(2) Basic parameters: KW T XA —REFET ST 71
(3) Set Hamiltonian: NIV h=7 VAIFEET L7 7 1)L

(4) Set condition of variational parameters : fx#E/LT 5253 /NF XA — X Zf{ET S
77

(5) Initial variational parameters: Z453/X7 A — X OYMHfEZfRET 27 7 1)L
(6) Output: 115k K7V —VEBOHAZBETE7 71

FRTOEIND 7 7 ANV EEEER - fEET 58T, K0 EMLEERIT I Z N
THETT, 77 A INVDFEMIZOVWTIL Sec. B2 %2 TEL Z 3\,
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3.4 (EEEHOT—) LT

ZDNRYIr—=oiiE, LokROMEEEHE 7 - AL, Yoy b Fsa2—-FT 1Y
TA—IPIELTWEYT, 202—F1 VT4 —ICfIBv=a7 i
doc/fourier/ja/_build/html/index.html
doc/fourier/ja/_build/latex/fourier.pdf

doc/fourier/en/_build/html/index.html
doc/fourier/en/_build/latex/fourier.pdf

ZHHETDT, THbHZ2ZRLTIEIN,
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7 7 A IV

4.1 RYVY—RE—RBAADZ74)

AR VE—=RE—RHANITZ 74 IMIIIRD X 5 5f&iF 2 LTV E T,

-~
W=2 )

L=4
model = "spin"

lattice = "triangular lattice"
//mu = 1.0

// t =-1.0

// t’ = -0.5

// U =8.0

//V = 4.0

//V°=2.0

J=-1.0

J’=-0.5

// nelec = 8

\_
KENPBRIL—ILIFROEB D TT,

o BITITIXO LT OF—T— K (=0f) /85 A =X — (=0%) WE LN TH O HIX=
TR SN TWET,

o HX—U—FNRIEARIZELETE XTI,
o ZEHAT. F7IE//THEZT (IAY T Y M) FiEHARITINET,

o BF—T— R NIA—R—DRXF NLFREHSNEEA, ZTNVIA—F, %
FIdE ST,

o BMTHELATNENVITRWAT A== BELBRWEET 74V MEEDNS
RS A= R = (D5 A — & —DHABDEIT &> TIE) bR IT A — X —
PEIELET, OB WAIRA =R =PREINLHEITETe T I LFHT L,
ANT7ANEF v 7T EHEIINTLEVIAY I PEETRRINET,

KIZEF—T— FOFHZ L X9,

J

4.1.1 SEOEFICEATEIHNE/INTA—FH—
e model

3« XFF ("Fermion Hubbard", "Spin", "Kondo Lattice" ,"Fermion HubbardGC",
"SpinGC", "Kondo LatticeGC" D\§ #17h?)

18
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SRER : EAENSROERZIEEL £9, XFF|"Fermion Hubbard"lx., 71/ =/
[ 7 =)L 3 ki Hubbard 5%

H=—u Z c;.racw Z twcwcjg + Z Unipng + Z Vijning, (4.1)
io i#jo i#]
XFFN"Spin" 17 ) = AINVERDO A VR ({01,002} = 2,9, 2)

H = —hZSZZ—FZSm"‘DZSzzSzz

+ Z Jijolsiol Sjol + Z Jijcrlogsiol Sjoga (42)

ij,01 17,01#£02
XFH]"Kondo Lattice"ldH / = I)VEFM DM A (Hubbard #5 & [FRRIZ U
& JEANDZ L HAHE)

H=—u Z CiyCic — Z CinCio + = Z { uclT + 5, ITCu + Siz(nit — nu)}

+ ZUnzan + ZV”nZn], (4.3)
i#]

WU 9, 7z, "Fermion HubbardGC". "SpinGC". "Kondo LatticeGC"IX%
nzN S, FRFTOD 7 o)V IR 7 Hubbard F5 [3X (BD)), AV UER (X (12)], &
R TR [ (@) i U E 9, HO EOHEHMENS GC(=7F v RA /=)L)
ENVTVETA, RFBIIRFEL TVWETOTIERLEZI W,

e lattice

B : X541 ("Chain Lattice", "Square Lattice", "Triangular Lattice", "Honeycomb Lattice
"Kagome", "Ladder" D\ F 12?)

SRR FORREREL £, ERXXFAIEEN TN 1RO (Fig. B(a)). 2RI
ESAit&T (Fig. B0(b)). 2 Rt =Mt& 1 (Fig. BI(c)). 2 IRILH D BIE T (Fig.
B2), A TAKT (Fig. B3), #iFi& 7 (Fig. B2) TG L X9,

4.1.2 HBFICBTBRSXx—4—
1 R7e8H [Fig. @1(a)]
o L
B« HRE
HEA: ORI EHELET.

BF1&F (Fig. 22)
o L
B« BRE
FREA: MiroRI2HEELET.
o W
B« BRE
R MroARBERELET.
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(a) (b) @ ......... .o. ......... ? ......... @. ......... ()
S S VP S

[() SO | S - W— (1) : :
I [/ - @ ......... (; Y— @ (4]

Figure 4.1: (a)1{RKJ#H. (b)2 IRITIESGTHE T (¢)2 KL =M FORAR. Ky B
R, AT7HA M —u VRS, AV VRS, FIEEY A M (R 2 0E
fR) Tkt V, J L0, YGEEEY 1 M (BROBAR) TldzhzThte Vv J L
w0 E9,
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Figure 4.2: 2R TR AFNED B FORERX. wy 7o, #7894 o —n
VRS, A VEISIR. AV ROAAICE o TELEDET, £ EHEOERY Y
VIRED ATV A N —a U iES. A USSR L TWERA,

t07 V07 jO
tl? V17 Jl
t27 ‘/27 J2
AVl j/

Figure 4.3: 77 I A M+ DX
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e ——O—O———O—— -

K N\, - \,
‘ 9 _ 4 4
- 7 / @ 10, e W
\ jA\\ '.4
\ ,*' i \ -
N i \(
N - ’
«" \\ : 'f AN '
R4 S N
\/
. / / /
> 1 Jo, to, Vo mmmmeee- > 1o, ta, Vo
/ / /
o I =7 Jl,tl,vl i > Jz,tQ,VQ

Figure 4.4: #i1#FDRAX.

Figure 4.5: ZfAKTIZEWVWT, ag = (6,2),a; = (2,4) & L7=HED IR, ao(¥
Yra)ELWa (7 =) THENLERD (A MU 20) 2SRRIV 705,
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ESHKF [Fig. E1(b). =AIETF [Fig. EI(c)]. BOEKTF (Fig. E2). 7T X
BF (Fig. B3)

INSOF T, EHEDQRALN (MO ROIRE ZIR) 2 HW TR FIRIREHEET 2
FiEe, 2NS L3O HANE TN PIVEI S FIEMNERTE £, £/, MAZHEE
ULGaIcid7u s s 6287 UET,

o W L

B« BRE
FEA : HEQRAJOWN O S 2 REL £

e alOW, aOL, alW, all
B BREK

iBA : T EBET D 2RO M (ag,a1) 2FEELET (Fig. B3), o0
NI MVIFEEHED W E R 7 ML %2 B & U 72 S (Fractional coordinate) THiE X 41
9,

ARV E—RE—RTHIIIN5 lattice.gp(1 IXJtHH, B AT TR INEEA)
EWVDSTTANEMS &, HODOERK U@ DMTFD LD FIZR> TN\ E D b 2D
OEENPHRKET, TOT7 71K IRD K SIZL T gnuplot IZHARFEE S Z LA HK
9,

$ gnuplot lattice.gp

4.1.3 EIBF
BARIST A =R Z WD & 23BN D < 7§ o BT o Ft 2 Fi-8 5 2
e aOWsub, aOLsub, alWsub, allLsub, Wsub, Lsub

= : B, T 7 4V b Tld aOWsub=a0W, aOLsub=aOL, alWsub=alW, alLsub=alL,
Wsub=W, Lsub=L £ 725, TROLLEIKTFZ2HVT, ZEoWEBEBOTRTDONT A —
R =PI EALT B,

A INODNTRA—X—DIFEDL S a0W, a0L, alW, all, W, L & [FAKTT,
72720, JTDEIER VBRI ICBELRWEEIZIETe s I 62T LET,

4.1.4 NI PMZT7UVORIBBORE

F7 3V MEIFEIZHHE I N TV RVWEDIZDOWTIZ0IZHELTH O £3, MAEE
BDRT A —&0E THE, B (B <) OATEE L., EROLEICIE 1555 e
MWHRETT,

FRFrIR
® mu

R EH
ZRBA : Hubbard 8 & TR AR CTOERT Vo vy L2 BEL £,
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o U
R« EH
5iBE : Hubbard 8 X OTHEE FERICOA VY1 by —a VD 2EELE T,

e Jx, Jy, Jz, Jxy, Jyx, Jxz, Jzx, Jyz, Jzy
o« EH
SRAR R TR T O, REE T EEFEETFOAY UG RREL £, EAIE
IZDWTC, Jx, Jy, JzZ2fEETEIROVIZ, NIRA—XJEEETHLIx = Jy = Jz = J
PRAINET, JREE L ETIx, Jy, Iz 248ELEBEIE 70T I 0%2&T L
9,

e h, Gamma, D

i W =

SREA « AV VR T Mt . Wi, RGN A - EZEBEL T,
TREDIEFFATEIK, BT OHE LTS (1 0w, KT, A7, BOR

Mt ATAKT) OBETREDMLANRRD T, 72, KK T TIHETRRRNT A —
X —7% Table EDIZR LU 9,

(FHEMRR | 100 | BT | AT | BORKT | A3 AKT | BIGT |
J, t, V(BAIRIE) o o o o o -
J,t, v o o o o o -

JO, t0, VO o o o o o o
J1,t1, V1 - o o o o o
J2, t2, V2 - - o o o o
J1’,t1’, v1’ - - - - - o
J2’ £2’, V2’ - - - - - o

Table 4.1: {MFCEBWRBLMHEEN —5, 72720, AEVHEEIZDOWTIXTS
EULTHZRBIZEWAHEE

FEBFFIER [BFBF (Fig. 232)]
e t0, t1, t1’, t2, t2°
B« HEK
SR : BT TTORY VS (Fig EA2R) 2L T,

e VO, V1, V1’, V2, V2’
W
S8 : BT T TOA 7Y A b —u VS (Fig. B33 23828 L £9,

e JOx, JOy, JOz, JOxy, JOyx, JOxz, JOzx, JOyz, JOzy
o Jlx, Jly, J1z, Jixy, Jlyx, Jixz, Jlzx, Jlyz, Jizy

o J1’x, J1’y, J1°z, J1’xy, J1’yx, J1’xz, J1’zx, J1’yz, J1’zy
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e J2x, J2y, J2z, J2xy, J2yx, J2xz, J2zx, J2yz, J2zy

e J2°x,J2°y, J2°z, J2°xy, J2°yx, J2°xz, J2’2zx, J2’yz, J2’zy
B« 5
REA : MTRE T CTOAYUMEMER (Fig. EAZM) 28BELET., F-0MIE
IZDWT, #IZIE Jox, JOoy, Joz ZIEET HMRDODICNTA—X J0 2IEETH L
Jox = JOy = JOz = JOMRAINET, JO Z4EE Lz LT Jox, Joy, Joz%&EH 4
EUGEIETa s I 52T UET, J1, J17, J2, J2° IZDOWVWTHEKTT,

JERATR [BBFHEFLS (Figs. @, @2, A3)]
e t0, tl1, t2

B EEK

$%BA : Hubbard 3 & EHE& 7RI T D, Bofd 1 MEOKHHDFy ¥ v 72
ELE9, Figs. B0, BRI DZTNTNDORY N (BAZMETRINTWET) ioxf
BT ARy UL T2 OEEES & 512k5 Z L RalgeTd, T2, Bl
Ry ¥V (10, t1, t2) LT, RY NARKRENE (L IZEAE) B2 0nGaik
t0, t1, t2 2RI X IHRET 2RO D IZ/NT A=K t T—HEHE (t0 = t1 = t2 = t)
BT ZERHRET, t L t0FOM ARSNGB ETX T I L0 EKT L
E N

e VO, V1, V2
B EK
5B : Hubbard & & M FIRAIT D, HoEHEY 1 MO Coulomb 7 28 L
9, 7z, LY~ FMEO Coulomb B4 (VO, Vi, V2) IZBIL T, R ¥ N K
PE (B U IFEFME) BRWBEIZ V0, Vi, V2 2l % IZHET 2Rb D ITT A =&
VC—HEBE (VO = VI = V2 = V) 2175 2 WK E T, V& VOFEDM HH1EE X
NEGEIZZ T 028 T LET,

e JOx, JOy, JOz, JOxy, JOyx, JOxz, JOzx, JOyz, JOzy
e Jix, Jly, Jiz, Jixy, Jlyx, Jixz, Jizx, Jlyz, Jizy

e J2x, J2y, J2z, J2xy, J2yx, J2xz, J2zx, J2yz, J2zy
B«
FREA . A UEIEITO, RobEY A MNUOAC VHEERAEREL T, E26A
HIZDWT, BIZIX Jox, JOy, Joz 4R T 5D DITNTA =X J0 2HET D &
Jox = JOy = JOoz = JOMRAINFET, Jo Z2HELZ ETIox, Joy, Joz5H I
ELUEGEIITa 770287 0ET, J1, I2IZOWTHFAKTT,
B A Y VEMEBEAER O R Y R AR RN GE I, Ix, Ty, Jz, Jxy, Jyx,
Jxz, Jzx, Jyz, Jzy ZfRETH &, Jox = Jix = J2x = Jx DL D ITTRTDHRYV R
FHADOAY VEMEERIZFACMEERAT S Z EPHERET, Ix~Izy RHID &
& J0x~J2zy RIID N R SGIEE L GEICIETa 7 62K T LET, T
ROl B A ¥ VM EAEH QR HIEOH 22T £ 7,

— Ry RATAMAEE, A i, fEEROH A (T F) A7
Ry
J Z4RE
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— R NAMMEEE, MEEHROIERAED D70 AV HAREEDRH 556
Jx, Jy, JzD5H 0 TRVWEDEIFE

— R NAMBEFED R <0 AV Akt HEEROIEN A 2 H 556
Jx, Jy, Jz, Jxy, Jyz, Jxz, Jyx, Jzy, JzxD>5H 0 THRVWEDZIETE

— AV VM, MEEROIENAB D D72 Ry N AL H 5546
JO, J1, J2M5H 0 THRVWEDZIEE

— AV VARG R L, Ry RARKEE, HEEROIES AR D H 255
Jox, JOy, JOz, Jix, Jly, Jiz, J2x, J2y, J2zD 55 0 CRWVWEDZEIEE

— RV NARMEENE, AV Ak, MEEROIERMED 1 d 556
JOx~J2zy DFTRTDHHE 0 THRVWDHDEIFE

t)

B« HEK

5B : Hubbard & & NI FHEEICO, LY 1 NEOEZAHD Ry ¥ 7%
fRELET,

VJ

R

5288 : Hubbard & & ONEBEM 7RI TO, LY 1 ME O Coulomb 4 & $57E L
E S

J’x, J’y, Iz, I’xy, J’yx, I’xz, J’zx, J’yz, J’zy

R £

EAF . AV URBRRITO, YOREY A MEDOAY VHEFAZIEE L £, FNAEIZ
DWC, I’x, Vy, JzE2EETEIRODICNATIA—RD 2IFETHL I’x = I’y =
PRAINET, I 2BELEZ ETIx, Iy, VzbBELEZESIET0 S I0%
MTLET,

phaseO, phasel

B EHR (T 74NV bTIX0.0)

SRER : BRI AN DERE - WERy BV ZTHIM K RFOMMHEREET S Z 2
DHEFE T (BALE), ag A, a; HAZTNZENIOMMKN T2 HNS Z LB HkF
T, 1IXILHR Tl phase0 DAMHHTE £9, HIZIX, i V1 Mo j 91 bADTY
Yoo T, EDQABICERE £ WEISEITIZRD X 512720 £3,

exp(i x phase0 x 7/180) x tél, ¢y + exp(—i x phase0 x 7/180) x t*¢l,¢jo  (4.4)

4.1.5 EFEFREDNSA—45—

nelec
R int B (1A B, 2H)
SREA : (EEEFOR, 1EFE | BLFOMEBERLEZ DR ANLTLEI Y,

3z = I
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NVMCCalMode

R :int B (T 74V ME =0)

FREA ¢ [0] 24N T A — RO k. [1] 14K - 2 kD7) — VB DEEL,
NDataIdxStart

R int B (T 740 ME = 1)

5RBA : T 7 A L OMINFE S, NVMCCalMode= 0 D54 Id NDataldxStart A3 H 1
I, NVMCCalMode = 1 D551k, NDataldxStart #* 5 # & T NDataQtySmp 1 D
774NV EHAIUET,

NDataQtySmp

BR:int B (F7 40 ME =1)

AR W7 7y A vDE Y N, NVMCCalMode = 1 DFEITHAL £
NSPGaussLeg

R int B (1 BLE, 7740 Ml S, fR17R T 28z=0 DIFlL 8)

FRER : A VE TSRO 6 T3 (SY [HlE) D Gauss-Legendre SRETED 73 i, S,
RAFRT 282=0 TIERWEEL S, EEFRTIRMbNE A,

NSPStot

B int B (0LALE, T7 4 M =0)

SR AV VE T

2S5z

B :int B (0LLE, 774V ME = 0)

SiBA : A VETFRS.,

NMPTrans

B int B (1BAE. F7 40 MEIZ )

SRBA « EENE - A D & BUR R DAL TransSym 77 A WTHELULEA
T.LEA 5 NMPTrans £ THAT 5, W E2ITORWEEIF1IIHET 5,
NSROptItrStep

B :int B (1BAE. 774V ME = 1000)

R : SR ETHEILT 2 5EDRAT v T, NVMCCalMode=0 D56 D AfHiH &
NnNxd,

NSROptItrSmp

B ¢ int B (1 A E$. 7 7 4V ME = NSROptItrStep/10)

F%BA : NSROptItrStep AT v /i, HfZ®D NSROptItrSmp AT v S TDEKLEF/NT
A — R DFEYIfE % Il L § 5, NVMCCalMode=0 DGEDAMH I NE T,
DSROptRedCut

F=X : double B (77 4V ME = 0.001)

PR : SR IRZEMH . TR [B] D ewr IZH I
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DSROptStaDel

= : double B (77 4V Mi = 0.02)

B ¢ SR IRZEALH ¥, TR [B] D e RIS,

DSROptStepDt

B : double B (77 4V M = 0.02)

5988 SRIETTHHT B %08, TR [3] O At RS,

NVMCWarmUp

B :int B (1 BAE. 7740 ME=10)

SEEA L3 TG D 2 [E U [,

NVMCInterval

B int B (1 BLE, 77400 Mi=1)

SRAR : YU O ATy TR, O — A IVEH & Nsite x NVMCInterval [EIf7\
EQr

NVMCSample

B int B (1 Bk, T 740 ME=1000)

SR s HIFHERHEIC B 29 TV

RndSeed

B int B (57 4 )L Ml = 123456789)

FRBA : ELB DI seed, MPI W41 Tl & EHRHIC RndSeed+my rank+1 THIHH seed
nEZoNnxd,

NSplitSize

B int B (1AE, 7740 Mi=1)

StEA : MPI NERNES 217 5 856 DAL,

NStore

B int® 0B LIEL 774 ME=1)

BB« I (040)) % 3T B & SHAITAIRUC LTEMILT 54 7v 3> (1T
BEREOn, BV T AL OH Y T U IBUZIELTAEY) OMEEAR AL £9EH),
NSRCG

B int B (05 LKL, 774 ME=0)

FRBA : SRIETHEN —IRARN S =g 2 L &2, S 2BICBEETTICM Z L
TAEY Z2HIET 524 7> 3 v [R](1 THEE On, NStore & 1 IZEEI NET),
ComplexType

B ntB (0bLLIEL, T74NMERS, RERTIH O, FRERTIZ L)
B 0D L EENNTA—RDEHDAZE, 1 D& EHEH/EH 2 HELL £,

A E DR, O(N2) 905 O(N2) 4+ O(NpNycs) 1270 £9,
“2ffifH A €Y &Ik, O(N,) + O(NpyNpcs) T
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e (OutputMode

= : "none", "correlation", "full"®\W I NA: (T 7 4 )b M correlation)
FRER : MR ZAT O tHEEBI M R L £ 9, "none"DHG IFHHEAMKZEIRA L EE A,
"correlation"ZH4EE L7255 &IZid. MEDIL—F 1Y T « fourier THR— KT 2
H DI U MBS ZEH R L £ 9, §fL <Ilddoc/fourier/ND~Y =27 )L %%
BUTLK7ZI W, "full"2HE LA, 1LIERPBMIETRTD i, j,0,0 1IZDWT
<Czo-cj0'/> %\ 2 ’fZ'K%Bﬁj\aij—/\"C@ ila i27 i37 i47 01,02,03,04 IZDOWT <C:'[‘10-1 Cisoy 62‘3030i404>
ZEHE LU £9, A VRDOHEE T Bogoliubov RELZ & 0 ERIEEEA T TRI
TVWET, FFL<IESec. B2 %2 ZELZEX W,

e CDataFileHead
B @ string B (77 4 )L M "zvo")
BB TUNTY R T ANDAY X, FIZIE, —ARD Green I OH T 7 AV
#4M3 xxx_cisajs.dat & UTHI I N E T (xxx I CDataFileHead THE L 72 3 F M
AU,

e CParaFileHead
B : string B (577 4V MB"zqp")
SEA : LI NIZERNATA—ROE T T 7 A NHD~NY X, BE{bE F=ZE55 8
T A =& IPxxx_opt.dat 77 A& UTHHNINE T (xxx IZ CParaFileHead T
R U T U7 DSELH).
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4.2 IFXxRAN—FE—KAHZZ774)L

ZZTIEmVMC THEAT 25 ATT 7 71V (*def) D7 4 —~< v MIBEUTHAL £
T ANT 7 AVOFERNIZPARD 6 DOTHEINET, BB, F—T7— NOKRIZH SHEHINA
IR ENT WA 7 7 1 V41 vinedry.out IZX DERENE 7 v A V%KL ET,

(1) VR K:
F—7—FEEAL (namelist.def): {HH 9 % input file DHFTDY A b E2FEE E
T, BB, T AINVHRBERIBET S I ENTEXT,

(2) EXNSX—%4:
ModPara (modpara.def): HRRHZBELILAR NI A =2 — (1 bR, &
TR E) ZREL 9,
LocSpin (locspn.def): R{EAY v DAEZFE L £7,

B) NIIbh=T
BT ROKATHHKINEININ =TV

H = Hr+Hu+Hv+Hy+Heg +Hp +Hy, (4.5)

Hr = — Z Z tijﬂlﬂzc;ralcjﬂm (4.6)
4,J 01,02

Ho = Z Uiniyngy, (4.7)
Hy = Z Vijning, (4.8)
Huo = j£:<7Hund7%¢”jT-*7%¢n¢O, (4.9)
He = Z ZTCJTC Gl T CLCNCTTCZT) (4.10)
Hp = ZJPalr f CJTCWCN, (4.11)
HI - Z Z Iijklola'gogcm‘cj‘-o—l Ciogy 6110—3610'47 (412)

1,7,k,0 01,02,03,04

WZOWTHELET, ZIZT. njg = c oCic BAY Y 0 ROV A b i DFEFEHEH
BfZE. ni=ng+n 391 b 0)@?—?%5&%2?—%%%%%%‘% ¥d9, &I
=T YDNRITA=RFUTOT 74V THEL X9,

Trans (trans.def): Hy WD tijq,0, ZFEL £ 95

CoulomblIntra (coulombintra.def): Hy N U; Z$5E L £ 7,

CoulomblInter (coulombinter.def): Hy NHD V;; Z4EEL £7,

Hund (hund.def): Hy WO JH" 2 2L %9

Exchange (exchange.def): Hg ND ng ZHEL £,
PairHop: Hp WO JEAT 2#E L £7

InterAll: H; ND ko) op0s0, ZIREL ET,

(4) BBILHREH /S A —5:
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B LT 2R N NT A =R eifHEL X9, BB

W) = PaPsPE P LILE LY |Gpair), (4.13)
Pc = exp ngnnu]? (4.14)
1
P; = exp QZvij(nin(njl)], (4.15)
| i#
) B 2
Pc(l—)h = €&Xp ZZ(agntzg%nt—i_algnththnt)]7 (416)
L t n=0 7 7
r 4
S zz<azngsam+azngﬁm>], (a17)
L t n=0 7 A
Ly = 2@ 1 / dOP, (cos B)R(Q), (4.18)
T
1 . ~
LK::RZZkMRﬁb (4.19)
R
Lp = Y pala, (4.20)

THEZLNET, TIT. Q= (o,6,7) 34 15—, RQ) XEEHE T, Ps(x)
FSIDILY v v RVEIHA, K IZ2E#E, Th ZYENZ bV RIZHIST 53
HEHE T, G BB FOEBEET. po BNV T 2ZNFNELET, X 70y -
A HBERFIZ B 2 EANESCHER 3] @B EZ ST EE W, £/, —KED
IZEZEE DR T B

N N/2
|¢pair> = Z Z fio'le'QC:li‘o-lc;o'Q} |O>a (421)

i,j=101,02

ERWREERTRINES, ZITNIIREFR N, 32Y 1 METY, Kl
LT BERNTA=RFUTDT7 7 ANV EHWTHEEL £ (Ls |& ModPara 7 7
AIWVTNRIA=RDIEEELET),

Gutzwiller (gutzwilleridx.def): Pg D55, HEIDNRE T EHLEHF/INT A —X
g HEEL X,

Jastrow (jastrowidx.def): P; D55, HE{LDONRETEERNT A —R v, &
fBEL X9,

DH2: P\Y), T£I N2 291 bOXTBY - hu U HBEKRTEEEL£T.

DH4: P, THENZ 494 bOXT Oy - Ko VBT 2HEEL £T.
Orbital/OrbitalAntiParallel (orbitalidx.def): AY VD EATDRT i |ppair)
EREL X,

OrbitalParallel: 2 Y Y HEATD R T HIGE |dpair) ZaXE L £

OrbitalGeneral: X7 W8 |pair) Z X E L £

TransSym (gptransidx.def): B EH Y L & FNIMERE Lp IZBT €
ZITVWET,

(5) 43185 4 — & WA
BHRTA— RIS HOMIEE 5RET, F—7— FIEESARVNEAITIE 0 5]
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e U TREINET,

InGutzwiller: Pg NDZ 53 /XF A —X g, DWRMEZREL £,

InJastrow: Py NDZEZ/NT A —R v;; DFIIHEZZZEL £,

InDH2: PP, WD 2%+ bo&7Tay - wo VR T ol o RE L %
ER

InDH4: PV, WO 4%+ bo& Ty - wovERET o oM #E L %
ER

InOrbital /InOrbitalAntiParallel: X7 W38 |ppair) D firsy (BT D HIHME 2 3 RE
LEY,

InOrbitalParallel: X7 38 |ppair) P fiojo (BT DHIMEEZRT L X9,
InOrbitalGeneral: X7 58 |ppair) D fiojo, (ZBHT DHMHEZZRE L 9

(6) H7:

OneBodyG (greenone.def):{i /19 % —{K Green B Z € L £ 9,
TwoBodyG (greentwo.def):H1/19 % —{K Green B2 f5E L £
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421 ANT77ANEERT 7 1)l (namelist.def)

SR THATEAN 7 7 AV —AZBELET, 77 MVERITEL TR BAFD &S
7 =<y bELTWEXT,

~

ModPara modpara.def

LocSpin zlocspn.def

Trans ztransfer.def
InterAll zinterall.def
Orbital orbitalidx.def
OneBodyG zcisajs.def
TwoBodyG zcisajscktaltdc.def

771 IER
[string01] [string02]
INTGAX—%4
o [string01]

B : string B ([E5E)
BREA : ¥F—TU—RFZHEELET,
o [string02]
X : string B
BB F—TU—-RNIZOBMIFoNE 77 A VAHEEBEL £T ((EE).

fEREIL—I
KT 7AINEGEHTHIZHTZ>TDOL—IVIFLLTO@ED T,

o F—U—Faild#ift, FA%E (EEW) 2 RIZT 7V EeEESET, 774
VAIFHBIZRETE £,

o 77 AINEIAHF—T7 — N TableB2IZ X DIEEL £,

o KNI HELRITNIXWVIT R WF —7 — Nk ModPara, LocSpin, Orbital, TransSym T
T, ZTNPSDF =T — FIZOWTIE, HENZRWGEIFT 7 4V MEPERHI N E
T (EPNTA—RIZOVWTIREL S NS, HETEHEL 20 £9), FMIs 77
TNVDFHHZZHLU T LI W,

o BF—U—NIMEARIZELETE X,
o FHELLF—T—RK T77AUDPFLELBVGHEREITI —KRTLET,
# TIHE B ITIIHARIESTNE T,
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| Keywords MInd b7 714 IV
ModPara* FEHDNTA—XE2REL 7,
LocSpin* JAAE - BRERAYVZEELET,
Trans — 2 — K B 2B E L £ 9,
InterAll — M7 AR EAEH ZBE L £,
Coulomblntra W7 —ua VMEEAZEEL £,
CoulombInter Y4 MNEZ—a U MHEEHZEEL £7,
Hund TV MNEGERBELET,
PairHop RY Ry EVITHAEREZREL T,
Exchange RYHEEAZREL £,
Gutzwiller ik d 5 Gutzwiller N+ 2% €L 9,
Jastrow it b3 B8 Jastrow A+ 2 EEL £,
DH2 REflT5 290 v ET7uy - Ao UHBERTEEELET,
DH4 RElT54H940 vEx 7oy - s UHBRFEEELET,
Orbital* RVATDAE Y 2R ORTHGER T 2EE LT,

OrbitalAntiParallel KPEATDAY V2 ORTHERF2fHEL £,

OrbitalParallel VATOAE V2R DORTHER 2R EL £7°,
OrbitalGeneral R7WERNTFZEELUE T,

TransSym* Wi - A& FIFNEA -2 3% € L £ 95

InGutzwiller Gutzwiller [N DO#JHHEZ 3 E L £ 9

InJastrow BA7 Jastrow (AT OFJHAMEZBRE L £ 7,

InDH2 2¥ A bx 7oy - Au HER O AR E L £,
InDH4 44 b xTay - Ru UHBERTOWIMEEZ S E L E 7,
InOrbital RYHGENR T firy OVIMEZZZE L £

InOrbitalAntiParallel R 7 #ERF fir;, OAHUEZEFE L X7,

InOrbitalParallel RYWER T figjo DIIMEZFEEL £7,
InOrbitalGeneral RYWER T figjor DOIAEZFEL £7,
OneBodyG T2k —VEHBEZREL T,
TwoBodyG HAd 2K — VR EELET,

Table 4.2: *def 77 A NVD—&E, * PN TWB 7 7 A IVITETRIZBR T RE L &
D x93,
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4.2.2 ModPara 7 7 1)U (modpara.def)

SETHAT ST AR ZHELET, UTOE5WT74r—vy b2 LTWET,
. I

CDataFileHead 2zvo
CParaFileHead 2zqp
NVMCCalMode 0
NLanczosMode 0

NDataIdxStart 1
NDataQtySmp 1

Nsite 16
Nelectron 8
NSPGaussLeg 1
NSPStot 0
NMPTrans 1

NSROptItrStep 1200
NSROptItrSmp 100

DSROptRedCut  0.001
DSROptStaDel  0.02
DSROptStepDt  0.02

NVMCWarmUp 10
NVMCInterval 1
NVMCSample 1000
NExUpdatePath O
RndSeed 11272
NSplitSize 1
NStore 1

774X
UTFDEITTBICIG U R B EAE2 L D X7,
o 1-517: A"y X (fIREINTHMED D FHA),
e 647: [string01] [string02]
o 717: [string03] [string04]
o 811 NV X (fINRELPNTHHED D THA)
o 91TLAR%: [string05] [int01] (H U < i [double01])
FIHH O IGBRIELA N D@D T,
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o [string01]
B« string B (ZZEAH])
BB TONTY DT T ANDANY ReRTODF—T— N, [ZHELTHME
HoEEA
o [string02]
X : string B (ZZEHAT])
BB TURTY T T ANDAY X, FIZIE, —RD Green BFED 17 7 A V4
M xxx_cisajs.dat & UCTHIIINE T (xxx IZHE L 72 XFH5EHK).
o [string03]
F : string B (ZEEHAT)
A REINIERNRTIA—RDHI T 7 ANKEDANY KE RS TDDF—T —
R, MzfEE L THRED L A,
o [string04]
B ¢ string B (ZEEHAH)
A mE LI NZERNRNTA RO T 7 ANHD AN R, TS 2558
T A =R P xxx_opt.dat 77 1V UL THNINET (xxx [THRE L 72 XFAELHE).
o [string05]
3« string B ([EE)
B ¥F—TU— NOREZTVET,
e [int01] ([double01] )
3 @ int (double) B (22 ANH])
itBA : F—TU— R TOBMITONBENTA-REREL £,

aul

fEREIL—IL
KI7ANEMEHTIIZHZ>TDOL—IVIZLLTO@ED T,

o OITHLBETIRF — 7 — F&aiife, A% (BET) & B 7 0 8000 % 2 &
£7,

e VITHLUBETIR " THE 2T RHARENEEA,

F—7—FK
e NVMCCalMode
X :int B (T 7 4V ME = 0)
AR ¢ [0] BN T A — 2 OiEAL, [1] 14K - 2 (kD277 — VBIDEIE,
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NLanczosMode

R :int B (T 74V ME =0)

%88« [0] fTE L7\, [1] Single Lanczos Step TT A I)L¥— % THPHL. [2] Single Lanc-
z0s Step TITRLF — 14K 2/KD ) — VBB E TFHE (ZfF: 1, 2 13 NVMCCalMode
= 1 DAMAHRE, )

NDataIdxStart

B int# (F7 4V ME = 0)

A 2 7 7 A VDN IIE S, NVMCCalMode= 0 D% i NDataIdxStart A3
4. NVMCCalMode = 1 D& 1%, NDataldxStart 7* 5 # T NDataQtySmp {l§ D
77 ANVERIILES,

NDataQtySmp

BR:int B (F7 40 ME =1)

FEA : T 7 AV DE Y b, NVMCCalMode = 1 DHAITMAL £7,

Nsite

B« int B (1 2L L, ZH)

FEA : A MR B EEL

Nelectron

Bt ¢ int B (104 b, A67)

FRER : BT DORTE (B FEIL 2 Nelectron TH A 6N D),

NCond

B« int B (0 BAL)

FEA : (REE T DR

28z

B3 ¢ int B

SRR 2 25, D, BFARRT 2720, 25, JMEBTHRET 2 HENDH 5,
NSPGaussLeg

B int# (1BAE, 7740 Mé = 8)

FREA : AV VETBUNRE O BB (SY [HER) O Gauss-Legendre SKFETE D 73 s
NSPStot

B int B (0B E, T74)0ME =0)

AR« AV VR,

NMPTrans

X int B (T 740 ME = 1)

%BA : NMPTrans OHIUE T - K& W FED & F BN OB EfRES 5, ADY
BIEKEARER G %2 5 2 5, TransSym 7 7 1 )L THRE L 72EHA T EA 5 NMPTrans
AECMAT 5, HEETOREVEGIF1IZRETILENH £7,
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NSROptItrStep

B int B (1 BAE. 7740 ME = 1000)

FHEA : SR TR T 2 5ED AT v 7#, NVMCCalMode=0 D& D AfHH X
nNx9,

NSROptItrSmp

B ¢ int B (1 BAEEL, 7 7 4 )L MA = NSROptItrStep/10)

5%E8 : NSROptItrStep AT v 7Hi, Ef%®D NSROptItrSmp AT v 7 TDEKEH/INT
A — R DN % B HE L § 5, NVMCCalMode=0 DHEDAMEHAINE T,
DSROptRedCut

B : double B (7 7 4V ME = 0.001)

2R @ SR RLZEAK T, FIKIRSC [B] D ewr (25,

DSROptStaDel

B : double B (77 4L Ml = 0.02)

iR @ SR R AN F, FIEIRS [B] D e IZX It

DSROptStepDt

F= : double %Y

St : SRILTHEA T 2 X AR, FIEwSC 8] D At I,

NSROptCGMaxIter

X :int B (T 7 4V ME = 0)

28 : SR-CGIATD, CGIED#EVRUEIED LR, 0LATNZEELGE. &K
T S ATHIDOY A XDOEZITFEITT D L1270 £9, NSRCG!=0 DHEAEDAFHI N
9,

DSROptCGTol

= : double B (7 7 #+ )V M = 1.0e-10)

2R : SR-CGIEATD, CGIEDPHRNIESM:, FKANT FILVOERD H I E TR
NI DELATIZAR 57256 CG 2K T LUE T, NSRCG!I=0 DGHEDOAMFHINET,
NVMCWarmUp

B int B (1 BAE. 7740 MME=10)

FRER L O 7 HgHDZE A U [AEK,

NVMCInterval

B int B (1BAE. 7740 ME=1)

AR YU TUVED ATy THbE, 10— )VEHi % Nsite x NVMCInterval [H[f7\)
EJ R

NVMCSample

B it B (1AL, 7740 MME=1000)

SRR« WIRMEGT R T 2 Y v TVEL
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e NExUpdatePath
B : int 84 (0 BAL)
S s BTRTH—AVERT2E T KM% 0] DRV, (1] BHd03EE L&
T, ACVROLGEICIF2ITHET ZHENDHD £7,
e RndSeed
F3 ¢ int B
FRBA @ ELE DO WA seed, MPT W% Tl & FHHHIC RndSeed+my rank+1 THIHH seed
NEZOLNET,
e NSplitSize
B int B (1AL 7740 ME=1)
FtEA : MPI NERGA 24T S 556 DU FIEL,

e NStore
B it B (0bLLIFL, 774V ME=1)
SEA : WIFHME (0,0)) ZFHRY 5 & STFATHIMIC L CaEkd 647> a vy (1T
BREOn, EV T AL O YT U IBITIEUTAEY OFEEN AL £9E),
e NSRCG
BR it B (0B LLIE 1, 774 Mi=0)

FiBA : SRIETHN, —IRARN Sz =g 2 L E1IT, S ZBITHEE I Z &
TAEY ZHIET 284 7Y 3 > [§](1 THRE On, NStore X 1ICEIE I N ET),

SHHAEYED, O(N2) B5 O(N2) + O(NpNucs) 1270 7.
*fgiH A €Y &Ik, O(N,) + O(NpyNycs) T
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4.2.3 LocSpin{§E 7 7 1 )L (locspn.def)

FIEAC Y ZETELET, UTDES5R 74— v b2 L TWET,
e ™

NlocalSpin 6

= O © 00 NO Ol WN = O
Orr OroOoORromkFroOoOkFr ok

=

N J

774 IR
UTFDESITTBICIG U R B2 L D X7,
o 117 AV X (IAEIPNTHIED D THA),
o 217: [string01] [int01]
o 3511 ANV X (fIRFEPNTHRED D EHA),
o 64TLAKE: [int02] [int03]

NG A —%4
e [string01]

B« string B (ZEEH AT
R REA Y VOB E RTF—7 — F (fE&).

aun

e [int01]
B« int B (ZEE A
FREA : REAY Y OMREUEIEE T 2B
e [int02]
B+ int B (ZEEART)
B A MESEEET OB, 0L Nsite RIMTHEL X,
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e [int03]
X int B (ZEEHAT)
FiEA : BREETHPREAE D2 IEES DR (0: BEET, 1: RIEAYY),

fERIL—IL
KT 7ANEHHTHIIHIZ>TOIL—IVIZEITO@ED TT,

o fTHUEE CHARBELTD K. ~Ny XDEMIZTTE A,

e [int01] & [int03] CTHE SN2 FIEE FHOBBD RL2H5GET I —KTLET,
o [int02] DN B 1 ML RRLIGHERFTI—KTLET,

o [int02] Y1 MU LS L IZADHEE L 25AIFTT KT LET,
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(4.22)

4.2.4 Trans#g8E 7 7 1)U (trans.def)
— MR — AN EAERZ NIV =T NI IA, NIV =T VR OMEEHRAN T
A =R tiigor ZIRELE T, MTMABZHIIUTTERZONET,
Hr = — Z tijala2C;'rUle02
ijo1o2
A2 7 74 WVl Z5e& U £ 9,
4 N
NTransfer 24
========j_j_s_tijs======
0 0 2 0 1.000000 0.000000
2 0 0 0 1.000000 0.000000
0 1 2 1 1.000000 0.000000
2 1 0 1 1.000000 0.000000
2 0 4 0 1.000000 0.000000
4 0 2 0 1.000000 0.000000
2 1 4 1 1.000000 0.000000
4 1 2 1 1.000000 0.000000
4 0 6 0 1.000000 0.000000
6 0 4 0 1.000000 0.000000
4 1 6 1 1.000000 0.000000
6 1 4 1 1.000000 0.000000
6 0 8 0 1.000000 0.000000
8 0 6 0 1.000000 0.000000
_ J
774 ILER
UTFOISIZHFBIZIG U R IR E2 D £,
o 111 Ny X (fINREPNTHRED D THEA),
e 217: [string01] [int01]
o 3511 ANy X (INRELNTHMED D THA),
o 6 fTLARE: [int02] [int03] [int04] [int05] [double01] [double02]
NG A=Y
o [string01]

B« string B (ZEEHAH)
FREA : REBTEINIA—XOMBDOF—7 — N4 ZHEEL £T ((EX),
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[int01]

X ¢ int B (ZEEA)

FRER : ERTENTA—XOMBBERREL £7,
[int02], [int04]

B3 ¢ int B (ZEEAH)

AR VA MRS EBRET S, 0Ll Nsite RIGTHEL £7,
[int03], [int05]

B ¢ int B (ZEEAH)

FREA : AV U ERBRET HEH

0: Ty 7AEY

L XYV A Y

ZIERT DI EWHRET,

[double01]

F3 ¢ double B (Z2FHAH)

SR i tijoo, DEMBEIREL X7,

[double02]

3 : double B (ZE AT

SR i tijor0, DREERZFRE L 9,

FEARIL—IL
RKI7ANEMEHTAIIHZ>TDOL—IIZLLTITO@ED T,

ITEBUEE CHARAZITD By, Ny XDEBRIZTE XA,
IR INEE A,

[int01] & EFE I N TV D Trasfer DB R LLERFT I —KTLXT,
[int02]-[int05] Z FEE T BB, FFHAN DB 2 HEL - HAITT I KT LET,
DERE 72T BED D

Hamiltonian 3TV 3 — b 2 W S HIRD S tijoroy = thig,o,
DEY,

43
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4.2.5 InterANlEET7 71 Il
— R 7 AR EAEREZ NIV N =T IR, NIV =T U OMBER NS
A—RE2EELET, HIMABEIIL N TCEZONT T,

Hr = Z Z IijkldwzdstmcgolCj020203clﬂ4 (4.23)

i,5,k,l 01,02,03,04

DRIz 7 7 AVl Z2ad# U £9,

(e N

NInterAll 36

========z]InterAll=====

0 0 0 1 1 1 1 0 0.50 0.0
0 1 0 0 1 0 1 1 0.50 0.0
0 0 0 0 1 0 1 0 0.25 0.0
0 0 0 0 1 1 1 1 -0.25 0.0
0 1 0 1 1 0 1 0 -0.25 0.0
0 1 0 1 1 1 1 1 0.25 0.0
2 0 2 1 3 1 3 0 0.50 0.0
2 1 2 0 3 0 3 1 0.50 0.0
2 0 2 0 3 0 3 0 0.25 0.0
2 0 2 0 3 1 3 1 -0.25 0.0
2 1 2 1 3 0 3 0 -0.25 0.0
2 1 2 1 3 1 3 1 0.25 0.0
4 0 4 1 5 1 5 0 0.50 0.0
4 1 4 0 5 0 5 1 0.50 0.0
4 0 4 0 5 0 5 0 0.25 0.0
4 0 4 0 5 1 5 1 -0.256 0.0
4 1 4 1 5 0 5 0 -0.25 0.0
4 1 4 1 5 1 5 1 0.25 0.0

- J

771N
UTFDEIITATBITIG U R B2 LD X7,
o 117t ANy X (MINEANTHIED D £HA).
e 217: [string01] [int01]
o 3547 Ay & ({ANEINTELIED L TEA),
e 6 17LAF%: [int02] [int03] [int04] [int05] [int06] [int07] [int08] [int09] [double01] [dou-
ble02]
INTA=F
o [string01]
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B« string B (ZEEHAT)

FREA . “MAMEEHOBBOF— 7 - N4 2RBEL £9 ((ER).
e [int01]

X ¢ int B (ZEEA)

SHEA . “AMEFEHORBEEEL £7,
e [int02], [int04], [int06], [int0§]

B3 ¢ int B (EEAH)

B . A MBS ZEET OB, 0 LA L Nsite RIMTHEL X,
o [int03], [int05], [int07], [int09]

B3 ¢ int B (EEAH)

FREA : AV EEET HEHL
0: 7Y TAL Y

1. ROV A Y
BEIRT A ek ET,

e [double01]
3 : double B (22 AH)
EHEH : Iijkl01020’304 ®£%B%%gibij—o

e [double02]
B : double B! (Z2HANH)
gﬁ,ﬁﬁ : Iijk;lo'lg'2o'3g4 O)E%B%j:gibij—o

FEARIL—IL
KT 7AINEGEHTHIZHTZ>TDOL—IVIFLLTO@ED T,

o THEE THARAZITI f. Ny XDEMIITE LA,

e NINP=TURTNI—h WS HlRRS Lijkioyo20300 = IlTkj’L'U40302crl
=IBENRHD £,

o [int01] LEZEINT WS InterAll DR E R BGHIEFTT KT LET,
e [int02]-[int09] ZHET 28, HPHA DR EZIBE L ZGEIE LTI KT LET,

DR % i
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4.2.6 CoulombIntra$§E 7 7 1 ) (coulombintra.def)

YA N —a VHEERENINV =T IHTMAET, FTIMXZEITZLLTT
HEZonEd,
HU = Z Umﬁnw (4.24)

BARIZ7 7 A Vil dddi L £ 95
- N

NCoulombIntra 6

.000000
.000000
.000000
.000000
.000000

.000000
N J

aOd W RO
N N NN N

771N
UTFO &S ITHBUG U R ERE L 0 £7.
o 117 Ny X (fIRHEPNTHHED D THA),
e 247F: [string01] [int01]
o 3541 ANV X (fIRFEPNTHRHED D EHA),
o 64TLAB%: [int02] [double01]

NSA=%
e [string01]
F : string B (ZEEHAH)
AR A VYA MO UHAEEHORBOX -7 - FEE2BEL T ((EE).
e [int01]
B ¢ int B (ZEEAH)
A AVY A b —u UHEEHORBEREL X9,
e [int02]
B ¢ int B (Z2EHAT)
SRR VA MERSEBET S, 0Ll L Nsite RIGTHEL 7,
e [double01]
F3 : double B (ZEEAH)
PR U =HEEL X
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fEREIL—I
KI7ANEMEHTAIZHZoTDOL—IVIZBLTO@ED T,

o 1THUEE CHARAZITD B, Ny XDEIITE A,

47

o [int0l] LEHINTWBA VYA b7 —0 VI EEHORBMNELRZ5E51FT T K

TUZET,
o [int02] 2IGET D, WEHH OB EEE L BAETS — KT LT,
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4.2.7 Coulomblnter #§%E 7 7 1 )l (coulombiter.def)
YA M7 —a VHEFERZANIV ST I MA T, MIFMASEHIZLANTE
ZoNEx 9,
i
BINIC7 7 A VPl & Gl U £ 95
s N

NCoulombInter 12

========CoulombInter ======
0 1 1.500000000000000
0 3 1.500000000000000
1 2 1.500000000000000
1 4 1.500000000000000
2 0 1.500000000000000
2 5 1.500000000000000
3 4 1.500000000000000
3 0 1.500000000000000
4 5 1.500000000000000
4 1 1.500000000000000
5 3 1.500000000000000
5 2 1.500000000000000

- J

7714 IER
UTFDES TS U EZ DA E L D £,
o 117 ANy X (fIRFEPNTHHED D THA),
e 217 [string01] [int01]
o 3517 ~Av & ([ANBEHANTHEES D FHA),
e 6 1TLARE: [int02] [int03] [double01]

NS AX—%
o [string01]

B ¢ string B (ZEEHAT)

A VA MEZ v VMEEHORBDOF—T — A zEEL £T ((EX),
e [int01]

B int B (ZBEAW)

FRER : YA M —u VMAEEHOBREEIREL £7,
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e [int02], [int03]

X ¢ int B (ZEEA)

AR VA MERSEBET O, 0Ll ENsite RIGTHEL 7,
e [double01]

= : double B (ZEHAH)

ARV 2fEREL XY

fEEIL—I
KI7ANEMEHTEIZHZ>TOL—IVIZLLTO@ED T,

o fTHUEE THARAELTD Ry Ny XDEMIZTE LA,

49

o [int0l] LEHRINTWBA TV A b7 —0 VI EMEHORBMNELR D GE1ZT T —K

TUET,
o [int02]-[int03] ZHEE T HEE. HFANDEMEZIHEL LA IFTI—KTLET,
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4.2.8 Hund#EE 7 7 1)U (hund.def)

Hund 7y 7V Y ZZNINPZT VIIHIMA S, FIFMASHEHIZTTE A 60
i‘;—o

Hyg =— Z Jgund (niTan + nwnﬂ) (4.26)
2%
UNIZ7 7AWVl &8 LU £ 9,
[ N
NHund 6
Hund
0 1 -0.250000
1 2 -0.250000
2 3 -0.250000
3 4 -0.250000
4 5 -0.250000
5 0 -0.250000
\ J

7714 IER
UTFOISIHFBIZIG UL IERE2 D £9,
147 ANy X (REIPNTHMED D £HA),

2 17: [string01] [intO01]
3517 ANy X (fAIEIPNTHMED D FHA),
6 17 PAF%: [int02] [int03] [double01]

NSA=%
o [string01]
B : string B (ZEEHAH)
FHBA : Hund 7y 7Y Y 7 ORBOF—7— R Z2HEL £ ().
e [int01]
B ¢ int B (ZEEAT])
B : Hund 7y 7)) v 7 OB ERREL £7,
o [int02], [int03]
B ¢ int B (Z2EH AT
SRR VA MERSEBET O, 0Ll Nsite RIGTHEL 7,
e [double01]
X : double B (ZEHAH)
REA : Jmd REREL XY
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fEREIL—I
KI7ANEMEHTAIZHZoTDOL—IVIZBLTO@ED T,

o 1THUEE CHARAZITD B, Ny XDEIITE A,

51

o [int01] LEFRINT VWS Hund 7y 7Y ¥V T ORBMPELRLG5E5ET I KT LET,

o [int02]-[int03] & T BB, HEESOBREIE LB G IRT T — & T LET,
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4.2.9 PairHopiEE7 71l

PairHop 77 ) Y 7% NIV =T M MAET, FTMAZHILFTER S
nNx g,

P 1 T
Hp = Z JEr( ZTCJTCWCJJ, + ¢ CiyCppcit) (4.27)

DRI 7 v A Vil Z2 sl U £ 9,

- N
NPairhop 6
========Pairhop ======
0 1 0.50000
1 2 0.50000
2 3 0.50000
3 4 0.50000
4 5 0.50000
5 0 0.50000
\_ )

7714 IER
UTFOISIHFBIZIG UL IERE2 D £9,
147 ANy X (REIPNTHMED D £HA),

2 17: [string01] [intO01]
3517 ANy X (fAIEIPNTHMED D FHA),
6 17 PAF%: [int02] [int03] [double01]

NI X—=%
o [string01]
B : string B (ZEEHAH)
#5288 : PairHop 77 v 7'V Y T OMBOF—7 — FE2#HEL £ ((EH).
e [int01]
B ¢ int B (ZEEAT])
5%B8 : PairHop v 7'V v 7 DB EEEL £,
o [int02], [int03]
B ¢ int B (Z2EH AT
SRR VA MERSEBET O, 0Ll Nsite RIGTHEL 7,
e [double01]
X : double B (ZEHAH)
AR - Jgair ZREL £,



42 THXFANR—FME—RAHNT7 71V 53

fEREIL—I
KI7ANEMEHTAIZHZoTDOL—IVIZBLTO@ED T,

o 1THUEE CHARAZITD B, Ny XDEIITE A,

o [int01] LEHZKINTWD PairHop v 7)) V7 OMBIPRLDLEIFT T KT L
E

o [int02]-[int03] ZIEE T 8. HFAS DR ZIEE L -GEIFXTI—KTLET,
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4.2.10 Exchange$§E 7 7 1 )l (exchange.def)
Exchange 7y 7'V U 72 NIN =T VIINTIMZAET, ETROLGAEICIE

Ex
He = Z Ji; (CITCJ‘TCLCN + CLCJ'J,CI.TC“)
i7j

BTz S, A YRDESIZIE

M= JE(SHS; +S;S))

i7j
PRIz NES, UFIZT7 71Vl ZF#E L £9,
~ 2
NExchange 6
========Exchange ======
0 1 0.50000
1 2 0.50000
2 3 0.50000
3 4 0.50000
4 5 0.50000
5 0 0.50000
= )

774X
UTFD X ITTBICIG U R BEAE2 LD X7,
o 117 Ay & (MIBEIPNTEMED D £EA),
e 247: [string01] [int01]
o 3511 ANV X (AIRFEPNTHRED D FHA),
o 647LARE: [int02] [int03] [double01]

NS A—%
o [string01]
X : string B (ZZEHAT])
FHBA : Exchange 7y 7'V VY 7T OMBOF—7 - R 2HEL £ (EE).
e [int01]
B ¢ int B (ZEEAT])
£tBA : Exchange 77y 7V v 7 Ok EREL £,
o [int02], [int03]
B ¢ int B (ZEEAT])
AR VA MESERET S 0Ll Nsite RIGTHREL £7,

(4.28)

(4.29)
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e [double01]
3 : double B (ZEEAH)
REA: S ERMELET.

fEEIL—IL
KI7ANEMHTAIZHZ>TOL—IIZLLTO@ED T,
o THUEE CTHARAZITD B, Ny XDEKIITE EHA,

o [int01] EEZEI N TS Exchange 7y 7'V ¥ OMBEMPERE5H5IFT I KT L
9,

o [int02)-[int03] Z 4T BB, M OB EIEE L BAET T —KT LET,
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4.2.11 Gutzwiller ¥ 7 7 1 )L (gutzwiller.def)
Gutzwiller K1

Po = exp [Z gin”nu] (4.30)

DHREEITVET, HETENRNTA—REY A FNFEFi & g DEDNRTA—=RXDEFEFTT,
UFIZ7 7AWVl Z 3l U £ 9
4 N

NGutzwillerIdx 2
ComplexType O
0 0
1 0
2 0
3 1
(continue...)
12 1
13 0
14 0
15 0
1
b y

7714 IER

PURD &S IS DR R BB E L 0 T (N, 391 ML N, BEH AT A — &
DREEIOH),

o 11T: "y X (fINEPNTEMED D FHA),
e 217: [string01] [int01]
e 317: [string02] [int02]

4547 ANy X (fAIDREIPNTHMED D FHA),

e 6- (5+N,)17: [int03] [int04]

e (6+N;) - (5+Ns+N,) 17 : [int05] [int06]
NS A—4

o [string01]

B : string B (ZEEAT])
R g, DER NI A —ROFEIHOBEDOF —7 — NAZEEL £T ((£E).
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e [int01]

X int B (ZEEHAT)

AR 2 g DEFNT A — X OB EREL £,
o [string02]

X : string B (ZZEHAT])

FRER ¢ g DERNTA—RDORIZIRET H57-0DF -7 — FH{EEEL £ ((ER),
e [int02]

X ¢ int B (ZEEAT])

FRER : BT A—RDREIEIRET 2R, 0 PEB 1 PWEFEBTHISL ET,
e [int03]

X« int B (ZEEAT])

FREA : VA MERSEHEET SN, 0L L Nsite R THEL £7,
e [int04]

B ¢ int B (ZEEAT])

R g, DER NI A—ROFIHAERL £9, 0LAE [int01] K CTHEL £~
e [int05]

B int B (ZEEAT)

FRBR g DER NI A—ROFHHERL £ (BolbAE O EMH), 0 2L L [int01] £

HCHEL X7,
o [int06]

X ¢ int B (ZEEAT)

HBE ¢ [int05] THIE L7 i DEH /8T A — R OBSLE A BEL T, SEis
BHAIE L B LAVEAI0 & LET,

FAREIL—IL
RKI7ANEMEHTAIIHZo>TOL—IVIZLLFO@ED T,

o [THUIEE THARAELTD fe Ny XDEMIZTE A,

o [int01] LEHXNTVBER/T A — X ORADREN B BHAIET T —KT L
£,

o [int02]-[int06] & T BB, HEEIS ORI A FEE LB G IR T T — KT LET,
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4.2.12 Jastrow f§8E 7 7 1 )l (jastrow.def)
Jastrow K+

1
Py = exp {2 Z%(ni —1)(n;j — 1)] (4.31)
i#£]
DHEZRITVET, FBET DN TA—REY A NEFi,j & v DERNRNTA—RDEFFT
T, WRic7 7 A Ahlzid#k L £9,
e N

NJastrowlIdx 5
ComplexType O
0 1 0
0 2 1
0 3 0
(continue...)
0 1
1 1
2 1
3 1
_* y,

72714 ILFER

RO ES IS LR R BHRE L D T (N, B¥ 1 ML N, BEH AT A — X
DREDH),

o 11T Ay R ([IBEIPNTEHIED D EA),

e 217: [string01] [int01]

e 317: [string02] [int02]

o 4517 ANy X (AINEPNTEMED D THA).

e 6- (5+N,; x (Ng— 1)) 47: [int03] [int04] [int05]

e (6+Ng x (Ns—1)) - (54N, x (Ng — 1)4+N;) 47 : [int06] [int07]
INTA—=%

e [string01]

F : string B (22 EHAH)

SRR v DEDGNTA—ZDFEBHOMBDOF -7 — FH42HEL £ ((EE).
e [int01]

3 ¢ int B (ZEEAT])

B ¢ v DENNT A —ROFHOMRBEREL £7,
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o [string02]
F : string B (ZEEHAT)
SRR : vy DEDNTA—ROMEIEET 5720DF -7 — K 2HEEL £3 ((EE).
e [int02]
Ryt int B (%91 T)
SRR vy DEDNTA—XORIAZBEL £, 0 VEH. 1 EREBUTHIEL £7,
e [int03], [int04]
B : int 8 (R T)
BEA : VA MBS ERET OB, 0k Nsite RIETHREL X7,
e [int05]
Bk« it B (% ERT)
SRR 2 v DEDFNTA—ZOFEEHERL 9, 0L [int0]] RiGTHREL £7,
e [int06]
Bk« it B (ZERT)
SRR ;v DEDNTA—XOFEFERL £ (A ROREM). 024 [int01]
A CHEL £,
e [int07]
B ¢ int B (ZEEA)

B ¢ [int06] THE L7 vy OB ST A — X DREAREE BEL £ 3, BEld
AL 1. B LAV A0 & LET,

FARIL—IL
KI7ANEMEHTHIHZo>TOL—IIZLLFO@ED T,

o [THUIEE THARAELTD Ry Ny XDEMIZTE LA,

o [int0l] LEHEINTVWEIENNT A —XDOFHORBN R HBE5 XTI KT L
EJ

o [int02]-[int07] % 55T BB, RFS OBEE H5E L 2B B2 T 5 — KT L E T,
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4.2.13 DH2I¥EE7 71

2
,PéQ_)h = €xp Z Z(agnt Z ggnt + agnt Z g'LhQnt) (432)
t n=0 7 7

THRIND 2P D doublon-holon MHEAK T DREZITWE T, FBETH/NNT A —XITY
1 ES I EZORAM2YA b, oSl DBEHNSTA—ZDFEET, BHNTA—REFEYA
MEZtRERELET, £ TA—&, HETICET2FMIIGHR 3] 2 2B ZE 0, M
TIZT7 7 A VHl Rl # L X9,

e N

NDoublonHolon2sitelIdx 2
ComplexType O
0 5 15 0
0 13 7 1
1 6 12 0
1 14 4 1
(continue...)
15 0 0 0
15 8 1
0 1
1 1
2 1
(continue...)
10 1
11 1

/

7714 IWFERK

PR &S RIS U RS THRE £ D £ (N, 91 ML Nypo 1ZEH /85 A —
2 OFEDOH),

o 117: Ny X (INEIPNTHIED D THA).

e 217: [string01] [int01]

e 317: [string02] [int02]

o 4517 ANy X (MIREPNTHRED D £EA),

6 - (54N, x Nayo) 17: [int03] [int04] [int05] [int06]

(64Ng X Nana) - (5+(Ny + 6) x Nang) 47 : [int07] [int08]

NS AX—%4
o [string01]
F3 : string B (ZEEHAH)
FREA : BN TA—RDEY MABOF—T - FHEREL 9 ((ER),
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e [int01]

B ¢ int B (ZEEA)

FRER : BT A—XDEy MREEBELET,
o [string02]

F : string B (ZEEHAT)

FRER BN NTA—ROBMEIRET 5-0DF—T - FHEHFEL T ((FER),
e [int02]

X« int B (ZEEAT])

SRR BN A—ZOMEIRE L £, 0 PVFER 1 PEREBUITHIGL £7,
o [int03], [int04], [int05]

X ¢ int B (ZEEAT])

B A MESEEET OB, 0 LA L Nsite RIMTHEL £,
e [int06]

B @ int B (ZEEAT)

FREA : BN TA—ROMEEERL £, 0LLE [int0l] R THEL £7°
e [int07]

B« int B (ZEEHAT)

FRER : AN TA—ROMEEERL 7 (LA ROREM), HIX

— n: JAF D doublon(holon) £ (0, 1, 2)

— s: #uLDY doublon M4 0, HULA holon DIGE 1

— t BRNRITA—=ZDE Yy FEE (0, --- [intl]-1)

EUT, (2n+ s)x[int01]+t Z3&E L £ 7

o [int0g]
B ¢ int B (22T
FRBA @ [int07] THREULZZEN NI A -2 OmEltEREZREL £7, m#bd 256
T 1, BB LR WEAIZ 02 LE T,

ERIL—IL
K77 ANWVEMHAT BIZHTZ>TOL—IVIILLFO@ED T,
o THEE THARAEITD K. ~y XDEMITTE LA,

o [int0l] LEHEINTVEEN NI A —RXDOHHORBN R L HGE5 XTI KT L
E

o [int02)-[int08] % H 3 B BE. RS OBEEFEE LB aIE T 5 — T LE T,
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4.2.14 DH4iEE7 71l

4
,Pgi)h = €xp Z Z(aZnt Z §;14nt + O‘Znt Z gﬁlnt) (433)
t n=0 A 7

TRINSD 4 %1 b D doublon-holon HBAR T DFE 2TV E T, fHET 58T A —XIIY
A MBS LTOFAMAYA N ol DBEHASTA—RDFEBT, BHNRT A —REESA
MBIt REERE L £, BNT A= HEFICBT 2RI B] 2 TRV, B
NIZT7 7 AVBIERIE L £ 9,

a N

NDoublonHolondsiteIdx 1
ComplexType O
0 1 3 4 12 0
1 2 0 5 13 0
2 3 1 6 14 0
3 0 2 7 15 0
(continue...)
14 15 13 2 10 0
15 12 14 3 11 0
0 1
1 1
(continue...)
8 1
2 J

771N

RO &S ITAFBICIS U R ZBRE & 0 £ (N, EH 1 ML Nana 1ZZEH S5 A —
R DRSO,

o 11T: ANy X (AIRFEIPNTEIED D FHEA).
e 217: [string01] [int01]

e 347 [string02] [int02]

o 4517 ANy X (INFEIPNTHMED D TEA).

6 - (5+Ns X Ngns) 17 [int03] [int04] [int05] [int06] [int07] [int08]

(6+Ns X Nang) - (5+(Ns 4+ 10) X Ngng) 17 : [int09] [int10]

NS A—%4
o [string01]
3 ¢ string B (ZEEAH)
FREA : BN TA—RDEY MABOF—T - FHEREL 9 ((ER),
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e [int01]

B ¢ int B (ZEEA)

FRE : BRI A—RDOE Y MAKEREL X7,
o [string02]

F : string B (ZEEHAT)

BB : ZERNTIA—RDBERETH7-0DF—T7—N{EHEL £T ((£X).
e [int02]

X« int B (ZEEAT])

SRR BN A—ZOMEIRE L £, 0 PVFER 1 PEREBUITHIGL £7,
o [int03], [int04], [int05], [int06], [int07]

X ¢ int B (ZEEAT])

B A MESEEET OB, 0 LA L Nsite RIMTHEL £,
e [int08]

B @ int B (ZEEAT)

FREA : BN TA—ROMEEERL £, 0LLE [int0l] R THEL £7°
e [int09]

B« int B (ZEEHAT)

FRER : AN TA—ROMEEERL 7 (LA ROREM), HIX

— n: JAP D doublon(holon) £ (0, 1, 2, 3, 4)

— s: #uLDY doublon M4 0, HULA holon DIGE 1

— t BRNRITA—=ZDE Yy FEE (0, --- [intl]-1)

EUT, (2n+ s)x[int01]+t Z3&E L £ 7

e [int10)]
B ¢ int B (22T
FHBA @ [int09] THRE ULZEN NI A -2 Ot EEzREL £, m#bd 256
T 1, BB LR WEAIZ 02 LE T,

ERIL—IL
K77 ANWVEMHAT BIZHTZ>TOL—IVIILLFO@ED T,
o [THIEE THARAZITD K, Ny XDEMITTE XA,

o [int0l] LEHEINTVEEN NI A —RXDOHHORBN R L HGE5 XTI KT L
E

o [int02-[int10] % HE T B BE. RS OBIEFE LB aIET 5 —# T LET,
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4.2.15 Orbital/OrbitalAntiParallel#§%E 7 7 1 JL (orbitalidx.def)

N N/2
|Ppair) = [Z figelel | 10) (4.34)
TRINDRTHEDOHREZITVWET, HETEINRNTA—XIEIYA NEFi,j EEDNT
A—ROFMEEHRELET, ATFIZ7 7Bz &HL 7,

4 N

NOrbitalldx 64
ComplexType O
0 0 0
0 1 1
0 2 2
0 3 3
(continue...)
15 9 62
15 10 63
0 1
1 1
(continue...)
62 1
63 1
\ )

7714 IER

RO ESITAFBUITIS U R EAZ & 0 X9 (N 3V 1 ML N, BEDRNT A —X
DFEFHDE).

o 11T Ay R ([IHEIPNTELIED D HA),
e 217: [string01] [int01]
e 31T [string02] [int02]
o 457 Ay X (MIAREPNTEHIES D FEA),
e 6- (5+N2)47: [int03] [int04] [int05] [int06]
e (6+N2) - (5+N2 + N,) 17 : [int07] [int08]
A%
o [string01]

3 ¢ string B (ZEEAH)
SR BN TA—2DEY MRBOF—TU - FEAEBEL T ((EE).
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e [int01]
B« int B (ZEEAT)
A AR NRNTA—RORY M EEEL £,
o [string02]
B ¢ string B (ZEEHAT)
FRER : AN TA—RDBEIEEST 27-20DF -V - FHZBEL £7T ((£X).
e [int02]
B int B (BEAW)
SRR BN TA—ZOMEIRE L ET, 0 PVFER 1 PERBUITHIGL £7,
o [int03], [int04]
B @ int B (ZEE AT
A . A MESEEET 2B, 0L Nsite RIMTHEL X,
e [int05]
X« int B (ZEEAT])
FRER : AT A—ROFEEERL £, 0L E [int0l] RiETHEL £7,
e [int06]
= ¢ int 8
FRER . KEHABE AR SAEE — R ON(ModPara 7 7 A JL"C NMPTrans DA EDH & IZH
W) DYE. BRI AR fi; DFSOMIIN S Z KT 20 a0 2 EEEET 5,
[int06]==+1 12 & VRS2 HEET 5, KAMEREME— N2 OFF 05 & I3E M #E,
e [int07]
B« int B (EEA)
B BN TA—XOMEEHERL X9 (BoBbAMOFKEH). 0L [int01] K
THEL XTI,
e [int08]
B ¢ int B (ZEEAT])

B ¢ [int06] THIE L2285 A — X ORGELARES BEL £ 3, Blld 254
X 1. &AL LURWESEIZ0 &2 LET,

fERIL—I
KI7ANEHHTHIIHIZ>TOIL—IVIZEITO@ED TT,

o fTHUEE THARAELTD My Ny XDEMIZTE LA,

o [int0l] ELEJRINTWVWBENNT A —XOFEEHDOMBMELRDLHIFTT KT L
£

o [int02]-[int08] ZIEE T R, HPASDEER ZIEE L -GEIFTI—KTLET,
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4.2.16 OrbitalParallel3§ &7 7 1 )L

|¢pair> —

ij=1

N N/2
> fiajaCfaC;U} 10) (4.35)

TRINDIARTHPEDOREZTVWET, FHETDINTA—REYA M ETi,j LEFNT
A—ZOMEMEHEL LT, U7 71Vl zad#l £9,
4 N

NOrbitalldx 120
ComplexType O

0 1 0
0 2 1
0 3 2

(continue...)
15 13 118
15 14 119

0 1

1 1
(continue...)

118 1

119 1

774 IFR

DFDESITAFBUIIS U RR L EAZ & 0 X (N 3V A1 FBL N, BED/NTA—X
DFEFH D),

o 117 ANy X (AINEIPNTEHIED D THA).

e 217: [string01] [int01]

e 317 [string02] [int02]

o 4517 ANy X ([MIBFEIPNTHMED D TEA).

e 6- (5+N,* (Ns—1)/2)47: [int03] [int04] [int05] [int06]

e (6+Ns* (Ns—1)/2) - (5+Ns* (Ns—1)/2 + No) 47 : [int07] [int08]
NIA=%

o [string01]

B @ string B (EEHAH])
BEA : BRI RA =Dy MEEOF -7 — FEAEEEL £T ((ER),
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e [int01]
B« int B (ZEEAT)
A AR NRNTA—RORY M EEEL £,
o [string02]
B ¢ string B (ZEEHAT)
FRER : AN TA—RDBEIEEST 27-20DF -V - FHZBEL £7T ((£X).
e [int02]
B int B (BEAW)
SRR BN TA—ZOMEIRE L ET, 0 PVFER 1 PERBUITHIGL £7,
o [int03], [int04]
B @ int B (ZEE AT
A . A MESEEET 2B, 0L Nsite RIMTHEL X,
e [int05]
X« int B (ZEEAT])
FRER : AT A—ROFEEERL £, 0L E [int0l] RiETHEL £7,
e [int06]
= ¢ int 8
FRER . KEHABE AR SAEE — R ON(ModPara 7 7 A JL"C NMPTrans DA EDH & IZH
W) DYE. BRI AR fi; DFSOMIIN S Z KT 20 a0 2 EEEET 5,
[int06]==+1 12 & VRS2 HEET 5, KAMEREME— N2 OFF 05 & I3E M #E,
e [int07]
B« int B (EEA)
B BN TA—XOMEEHERL X9 (BoBbAMOFKEH). 0L [int01] K
THEL XTI,
e [int08]
B ¢ int B (ZEEAT])

B ¢ [int06] THIE L2285 A — X ORGELARES BEL £ 3, Blld 254
X 1. &AL LURWESEIZ0 &2 LET,

fERIL—I
KI7ANEHHTHIIHIZ>TOIL—IVIZEITO@ED TT,

o fTHUEE THARAELTD My Ny XDEMIZTE LA,

o [int0l] ELEJRINTWVWBENNT A —XOFEEHDOMBMELRDLHIFTT KT L
£

o [int02]-[int08] ZIEE T R, HPASDEER ZIEE L -GEIFTI—KTLET,



68 4 77 AR

4.2.17 OrbitalGeneralf§8E7 7 1 JL

N/2

10) (4.36)

N
)~ {z 3

1,j=101,02

TRINDIRTYEOREZITVWET, HETEINITA—REY A b EFi,j, AV 01,09
CERNTA—ROEHEERELE T, i+ 01N, < j+0oN, (0 =0,1) &= &5 I12HE
TEHEBERDHY £, UFIZ7 7 A WVHIZREHL £,

- )

NOrbitalldx 255
ComplexType O

0 0 0 1 O
0 0 1 1 1

(continue...)

14 0 15 1 253
15 0 15 1 254

0 1
1 1
(continue...)
253 1
254 1
NS J

7714 IUBR
DFDESITAFBUZIS U RS DR Z & D £F (N 3T A1 ML N, BEDRT A=A
DFEFDE), ZI3/8T7 XA =R DB N, 1di+01Ns < j+02Ns(o =0,1) Ziii7= 9 X7 D
BUZHIE L. S, =0 DBEIEX N, = N2, S, IREDZEIX N, =2N? — N L7320 £7,
o LiT: Ny X (INFEIPNTEMED D FHA),
e 217: [string01] [int01]
e 317: [string02] [int02]
o 4547 ANy X (MIREPNTHRED D £EA),
e G- (5+Np) 17: [int03] [int04] [int05] [int06] [int07] [int08]
e (6+N,) - (5+N, + No) 17 : [int09] [int10]
INTGAX—%4
o [string01]
B : string B (ZZEAT])
B BN TA—ZDEY MRBOF—TU - FHEREL £T ((EE).
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° [intOl]
X int B (ZEEHAT)
SHER « NI A —RDE Y MNEBEREL £,

o [string02]
B« string B (ZEEAH)
FRER : AN TA—RDEEEET2720DF -V - FHZEBEL £7T ((£XK).

e [int02]
B ¢ int B (ZEEAT])
B AN TA—XORZEELET, 0D3EE 1 1AEEBRIZHIEL £,

o [int03], [int05)
B int B (ZBEAT)
SRR : A MEEERETETAEE, 0L ENsite R THRELE T,

e [int04], [int06]
B ¢ int B (42 AT
ERER : AV VERIBETIEE, 0BT AV, IR | AV IZHIGL T,

e [int07]
B ¢ int B (Z2EART)
B BT A—XOEEERL 9, 0L [int01] RIGTHEL 7,

e [int08]
= ¢ int 8
REA . KSR SAEE — R4 ON(ModPara 7 7 A JL"C NMPTrans DA EDH & IZH
W) DYe. BT AR fi; DFSOMIN S % KT 20 a0 2 EEEET 5,
[Int08]=x1 12 & W5 & fET 5, KAMERSMAE— 2 OFF 054 XA AT6E,
e [int09]
R @ int B (EEHAT)
FRER : NI A—R O ERL E Y (R LAREORKEM), 0L L [int01] K
THREL X,
e [int10]
B ¢ int B (Z2EAT])

FiPA ¢ [int06] THRE LZEN NI A —ROREAEEEZREL £9, ol T 2545
1, REELRWESIZ0 & U ET,
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fEREIL—I
KI7ANEMEHTAIZHZoTDOL—IVIZBLTO@ED T,

o 1THUEE CHARAZITD B, Ny XDEIITE A,

o [int0l] EEJRINTWVWBENNT A —XDOEEHDOMBMELRDLGHEIFTT KT L
£

o [int02]-[int10] ZIEE T 8. HFAS DR ZIEE L -GEIFTI—KTLET,
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4.2.18 TransSym$§%E 7 7 1 )L (gqptransidx.def)
HEENEP L = N% SR B BT EFMFMERY Lp = 3, paGa 2 WT, EAE
YA MNESICHETIREERZITVWET, T8 —2id (o, R) THREINET, HgziT
DREWGEHEA L0 T HEEEHR " 2HEL T IV, BINIZ7 7 1Vl ZE#E L £9,
a N
NQPTrans 4

== TrIdx_TrWeight_and_TrIdx_i_xi ==

1.000000
1.000000
1.000000
1.000000
0 0
ntinue...)
12 1

13 2
N J

(c

W W o O wN = O

7714 IWFERK

DRDESITATBUCIG U R 2R Z £ D £ (N, 13V 1 ML Npg (3R 1O

o 1 ~y & (IHEPNTEMED D EHA),

e 217 [string01] [int01]

o 351F: Ay & ([ANEBANTHRBES D FHA),

e 6- (5+Nrg) 17 [int02] [double01]

e (64+Ng) - (54+(Ns + 1) x Npg) 17 : [int03] [int04] [int05] [int06]
NS A—4

e [string01]

B3« string B (ZZEAH])
FREA : PN X -V ORBIZET 2 F -7 — N ZHEEL T ((EX),
e [int01]
B @ int B (ZEEAT)
BE : N — v ORBEIREL £7,
e [int02]
R @ int B (ZEEAT)
FREA : PN — (o, R) ZHEE T 28K 0 LA L [int01] Kl CTHE L £ 9,



72 4 77 AR

e [double01]

= : double B (ZEHAH)

FRER : BN X —V (a, R) DEA p,cos(K - R) ZHHEL £7
e [int03]

B ¢ int B (ZEEAT])

R BN R = (o, R) 2T 2, 0 LLL [int01] R THEL £
o [int04], [int05)

X ¢ int B (ZEEAT])

FRBA . VA MERESERBET A, 0LLENsite R CHREL £9, [int03] THRE
U7z - iR % Y1 M &S [int0d] (IT/EH S B 5E8 07 &L, 1 &5
[int05] &£ 722 KD ITHEL 7,

° [int()ﬁ]
B2+ int B (2R )

FRER . MEMIBERSAMEE — R A ON(ModPara 7 7 JUC NMPTrans 2 E D512
B8 O8a. W HE CERBEREAE FON SR RIET 2 a2 2 EEEE T 5,
[int06]==+1 12 & VP52 HEET 5, KAHETREMEE— N2 OFF 05 & XA e,

fEEIL—I
KT 7ANEMEHTAIZHZ>TDOL—IVIZLLTO@ED T,

o FHIEECHARAEITD . ~y XOBRKIZTE A,
o [int01] XEEXNTVBHESL— > OREARRBHEET T — KT LET,
o [int02]-[int06] & H8ET 2B, MEFSOBREHE L BAIRT T — KT LET,
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4.2.19 ZEDNSA—YHEERET 7 1)L
BBRNTA—=ROAMEZFRET 5 Z DA HETT,
ZEG3 8T A — X OFEFII AT T 7 A IWABEH 7 7 1 )V (Sec. BZZ) IZHWT

InGutzwiller, InJastrow, InDH2, InDH4, InOrbital, InOrbitalAntiParallel, InOrbitalParallel,
InOrbitalGeneral

EX—TU—RELUTHEETAILETKILET, BB, 774NV 74— v MIRTH@ET

3, AN, InJastrow 7 7 A I)VOH|%EFEEHL 7,

4 N
NJastrowIdx 28

== i_j_Jastrowldx ===

0 -8.909963465082626488e-02 0.000000000000000000e+00
1 5.521681211878626955e-02 0.000000000000000000e+00
(continue...)

\\27 -9.017586139930480749e-02 0.000000000000000000e+00 )

774 IBR
DFDESITATBITIG U R BB E & 0 £ (N, ZED/NT X — X OFEEHDOKE).,
o LiT: "Ny X (IRFEIPNTEMED D FHEA).
e 217: [string01] [int01]
o 3517 ANV X (MIAEPNTHRED D £EA),
e 6- (5+N,) 17: [int02] [double01] [double02]

NI X=%
o [string01]
X : string B (ZZEHAT])
FREA BN NI A =X DOF—T - NE2REL T ((ER),
e [int01]
B3« int B (FEEAH)
ERER : BT A X EREL XY,
e [int02]
B3 ¢ int B (EEAH)
SR BN T A — X O ERE T S, 0LAL [int0l] THEL 9.
e [double01]
F3 : double B (Z2 AT
SRR BT A= X OYIMEDE 25X £,
e [double02] 4= : double ! (22 ANH])
AR B NT A= X OYEHEDEHR 2 5 A 9,
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fEREIL—I
KI7ANEMEHTAIZHZoTDOL—IVIZBLTO@ED T,

o TTHEIEIE CHAAAZIT D fo. Ny XDEMIITE EEA,
o [int01] LEHZRINTWVWIENNNT A —ROBBMPERDGEIEITI—KTLUET,
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4.2.20 OneBodyG f§E 7 7 1 )L (greenone.def)

75

B T B KT — VB (] cjo,) BIRELET, MTFICT7 74 MBI R L

9,
- N
NCisAjs 24
======== (Green functions ======
0 0 0 0
0 1 0 1
1 0 1 0
1 1 1 1
2 0 2 0
2 1 2 1
3 0 3 0
3 1 3 1
4 0 4 0
4 1 4 1
5 0 5 0
5 1 5 1
6 0 6 0
6 1 6 1
7 0 7 0
7 1 7 1
8 0 8 0
8 1 8 1
9 0 9 0]
9 1 9 1
10 0 10 0
10 1 10 1
11 0 11 0
g 11 1 11 1 D

77 AR
UTFDEITTBITIG U R DA 2 LD X7,
o 117 ~y R ([IBEIPNTEIED VD EA),
e 217 [string01] [int01]
o 3517 ANy X (AINEPNTEMED D TEA).
o 61TLAB%: [int02] [int03] [int04] [int05]

NS AX—%
o [string01]
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B« string B (ZEEHAT)

FRER . — K7 — VBB DX — T — N ERREL 7 ((EX).
e [int01]

X ¢ int B (ZEEA)

A : —RT ) — VBB OB AR L 7
e [int02], [int04]

B3 ¢ int B (EEAH)
R . U A P RSZHRET SEH. 0L L Nsite R THREL £
o [int03], [int05

B3 ¢ int B (EEAH)

FREA . AV U ERRET HEH

0: Ty 7AEY

L XYV A Y

ZIENT 2 Z AR ET,

aun

fERIL—I
KI7ANEHHTEIIHIZ>TOIL—IVIZEITO@ED TT,

o [THUEE THARAELTD Fye ~y XDEMIZTE A,

o [Int0l] EEFEINTWVWD KTV — VEBH T OB RZLDEH5ETT - T L
E

o [int02]-[int05] & T BB, B OBREFEE LB G IR T T — KT LET,
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4.2.21 TwoBodyGEE 7 7 1 )L (greentwo.def)
A T2 RS — VBB (], cjoyel, o)) BRIFEL ST, UIFIC7 7 1 LHIE

L X9,
s A
NCisAjsCktAltDC 576
======== (Green functions for Sq AND Nq ======
0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 1
0 0 0 0 1 0 1 0
0 0 0 0 1 1 1 1
0 0 0 0 2 0 2 0
0 0 0 0 2 1 2 1
0 0 0 0 3 0 3 0
0 0 0 0 3 1 3 1
0 0 0 0 4 0 4 0
0 0 0 0 4 1 4 1
0 0 0 0 5 0 5 0
0 0 0 0 5 1 5 1
0 0 0 0 6 0 6 0
0 0 0 0 6 1 6 1
0 0 0 0 7 0 7 0
0 0 0 0 7 1 7 1
0 0 0 0 8 0 8 0
0 0 0 0 8 1 8 1
0 0 0 0 9 0 9 0
0 0 0 0 9 1 9 1
0 0 0 0 10 0 10 0
0 0 0 0 10 1 10 1
0 0 0 0 11 0 11 0
0 0 0 0 11 1 11 1
0 1 0 1 0 0 0 0
N J

77 AIER
RO &SI U R Z DB 2 2 0 £,
o 147: ANy X (IBEPNTEHMED D FHA),
o 217: [string01] [int01]
o 351F: ~y X ([INEFNTHED D FHA),

e 61TLAR%: [int02] [int03] [int04] [int05] [int06] [int07]

int08] [int09]

77
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NI X=%
o [string01]
3 ¢ string B (ZEEAH)
FRER . R — VBB DX — T — N ERREL 7 ((ER).
e [int01]
B3 ¢ int B (FEEAH)
FEA . RS — VBB OB R FRE L £9
e [int02], [int04], [int06], [int0§]
B3 ¢ int B (EEAH)
B A MBS EEET 2, 0L L Nsite R THEL X,
o [int03], [int05], [int07], [int09]
B3 ¢ int B (ZEEAH)

BA . AV VR IRET A,
0: 7Y TALY

1. XV ALY
BEIRT A2 ek ET,

FAREIL—IL
RKI7ANEMEHTAIIHZoTOL—IVIZLLFO@ED T,

o [THUEE THARAEATD fye Ny XDEMIZTE A,

o [Int0l] EEFEINTWVWD KTV — VEBH D OMBAPRLDEH5ELTT - T L
EJ

o [int02]-[int09] & T BB, HEEISOBREFEE LB AT T — & T LET,
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4.3 WAT77AN

HH7 74V O—EIX TR TT, ***IZlX ModPara 7 7 1 LD CParaFileHead T
EINDANY XM, xxx 121k CDataFileHead THREI NVD Y XM, yyy 2k ModPara 7 71
)LD NDataldxStart, NDataQtySmp (Zff\ > NDataIdxStart- - - NDataIldxStart+NDataQtySmp
DNEIZFEHEH I N E T, £72. 22z 121X ModPara 7 7 1 )LD NDataldxStart DSElf I NV E 7,

[ 77 A% Mg 2771 VO |
**_opt.dat REfE I N2 ENT A=K,
¥ _gutzwiller_opt.dat mE b X V72 Gutzwiller [K 1.
*_jastrow_opt.dat Bobfb X 7z Jastrow K 1.
% _doublonHolon2site_opt.dat &b X7z 2 ¥ X 70 vk UAHBERE T
% _doublonHolon4site_opt.dat &b X7z 4 ¥4 M X7 0 vk AHER T
**_orbital_opt.dat Bl X 72 R T HER A
xxx_out_yyy.dat IHRNF—ZDHE
xxx_var_yyy.dat INT A — & EE bR O G
xxx_CalcTimer.dat K7 B AT 2 RN 5 1F .
xxx_time_zzz.dat TYTFANAY VT VT OEFEIZET B IER.
xxx_cisajs_yyy.dat —R ) — VR
xxx_cisajscktalt_yyy.dat R — VR

Table 4.3: List of the output files.

4.3.1 ERNZA=FHAT 74 (***_opt.dat)

SRIETHEEILINEZEDPNNTA—RE IRV —N—FHhEIhEd, BH/RT A —
AM—FIZRAAD D720, BRI A —REELBEOYMEDHEZTIESICHAL F
3, HhInsdsr—xlx

(H), (H?), gi, vij, a0, a4 fi;

T, TNENDONEIGME L BRI XN E T CEEMEIEFEE. B DIEIC, R 21X
BOAEN), B, 27— 173N, FMHEOMIXEAEHTRY SN E T, ***
IZ1% ModPara 7 7 1 )@ CParaFileHead CIREINA Ay XA W I N T T,

4.3.2 RTYTREDNZA—=FHAT 7 1)L (xxx_var_yyy.dat)

SRIEOEAT Y TIZBIFBERNT A =R E T XIF = zqp opt dat AT “E
HUARNS” HhEhFd (BEHERFE2IEY D) A I NET, xxx 21 CDataFileHead T
fBEINDE~Y XD, yyy iZIX ModPara 7 7 A LD NDataldxStart, NDataQtySmp (ZHEW
NDataIdxStart---NDataldxStart+NDataQtySmp DJIEIZFLHE X 41 % '3—

4.3.3 Gutzwiller BFHA7 7 1 )L (***_gutzwiller opt.dat)

SR E TRl L X 17z Gutzwiller K23 v E 97, HiERIZ Sec. 2219 D InGutzwiller
BEZ7 74NV ERERILTT,
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4.3.4 Jastrow RFHAT 7 1)L (¥**_jastrow opt.dat)

SR L THgEAL S 7= Jastrow RF23 v 3, A RIT Sec. 2219 D InJastrow
BEZ7ANERULUTT,

4.35 2H¥A NS TOVKROVEBRFHAZ 74V
(***_doublonHolon2site opt.dat)

SR iETHEE L X N7z 2 31 b D doublon-holon #HEIR W H HX 3., HHFERIZ
Sec. 219 O InDH2 8 7 7 A )WL A U T,

4.3.6 4YA S TOVKROVEBRFHAZ 74
(***_doublonHolon4site opt.dat)

SR iE T L X N7z 4 1 b D doublon-holon #HEIR R H HXI N3, HHFERIZ
Sec. B219 O InDH4 f8E 7 7 A WV L A U T,

4.3.7 RTEEHA T 7 1)L (¥**_orbital opt.dat)

SRETHEE[IINAZRTHEDENNNT A—=RREhEnE T, HHERIX Sec. 211
D InOrbital EE 7 7 1V EF L T,

4.3.8 xxx_out_yyy.dat
v EORFERE LT,

H2 o H2
(H), (H), <2H>§> (57, (5°)?).

PIHIZHE I NET, (H) IZDOWTEERE ERPENENL TSN, TNLIMNIFEELD A
HIIENFE T, xxxZiX CDataFileHead THREIND Y XA, yyy iZiZ ModPara 7 7 1 )b
D NDataldxStart, NDataQtySmp (Zfi\ > NDataldxStart- - - NDataIdxStart+NDataQtySmp
DNFIZE#S TN E T, UNICH 23U £,

- N
.151983765704212992e+01 .124622418360909482e-01  \
.619082955438887268e+02 .019905203939084959e-01

8
2
.288482613817423150e+01 5.006903733262847433e-01 \
1
5
2

.972000325276957824e+02 .824505193695792893e-01
.308897206011880421e+01 .701244886956570168e-01 \
.072610167083121837e+02 .029162857569105916e-01

PN R R R e

- %

4.3.9 xxx_CalcTimer.dat

R T RRIZ, UV ORI LRI 2B A JLERIZE] D T S iR S, AT
MEOIRIZH TN s, HAGIIEATID@ED TY,
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81

s
All (0] 15.90724
Initialization [1] 0.04357

read options [10] 0.00012
ReadDefFile [11] 0.00082
SetMemory [12] 0.00002
InitParameter [13] 0.03026
VMCParaOpt [2] 15.86367
VMCMakeSample [3] 12.85650
makeInitialSample [30] 0.20219
make candidate [31] 0.02553
hopping update [32] 12.51967
UpdateProjCnt [60] 7.41864
CalculateNewPfM2 [61] 3.67098
CalculateLogIP [62] 0.07599
UpdateMAll [63] 1.27466
exchange update [33] 0.00000
UpdateProjCnt [65] 0.00000
CalculateNewPfMTwo2 [66] 0.00000
CalculateLogIP [67] 0.00000
UpdateMAllTwo [68] 0.00000
recal PfM and InvM [34] 0.08294
save electron config  [35] 0.00232
VMCMainCal [4] 2.45481
CalculateMAll [40] 0.47556
LocEnergyCal [41] 0.79754
CalHamiltonianO [70] 0.00259
CalHamiltonianl [71] 0.18765
CalHamiltonian?2 [72] 0.00107
ReturnSlaterElmDiff [42] 0.40035
calculate 00 and HO [43] 0.68045
StochasticOpt (5] 0.30489
preprocess [50] 0.02587
stcOptMain [51] 0.25471
initBLACS [55] 0.06564
calculate S and g [56] 0.05603
DPOSV [57] 0.09833
gatherParaChange [58] 0.02774
postprocess [52] 0.02372
UpdateSlaterElm [20] 0.02556
WeightAverage [21] 0.06676
outputData [22] 0.10554
SyncModifiedParameter [23] 0.02151
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4.3.10 xxx_time_zzz.dat

FHEEHE LTIz Y 7Y V78 hopping 3 & U exchange D7 v 77— MIX9

% acceptance ratio(acc_hopp, acc_ex), TNENDT v 77— b DiRATEIZL (n_hopp, n_ex)

BXUOEFTULZBOEMZIEIZH U 9, xxx 121X CDataFileHead THEINEHAY X

h3, zzz 1Z1E ModPara 7 7 1 LD NDataldxStart etk N E 3, HAHNILLTD®ED T,

/fOOOOO acc_hop acc_ex mn_hop n_ex : Mon Jul 25 14:03:29 2016 )
00001 0.59688 0.00000 320 0 : Mon Jul 25 14:03:30 2016
00002 0.47727 0.00000 176 0 : Mon Jul 25 14:03:30 2016
00003 0.50000 0.00000 176 0 : Mon Jul 25 14:03:30 2016
00004 0.49432 0.00000 176 0 : Mon Jul 25 14:03:30 2016
00005 0.57386 0.00000 176 0 : Mon Jul 25 14:03:30 2016
00006 0.55114 0.00000 176 0 : Mon Jul 25 14:03:30 2016
N J

4.3.11 xxx_cisajs_yyy.dat

OneBodyG f8E 7 7 1 W THREI Nz —KZ ) — VEE (c;-rglcjg2> DEFHERER %2 )
L £, xxx |2l CDataFileHead THEE I ND Y XD, yyy (2% ModPara 7 7 1 )LD
NDataIdxStart, NDataQtySmp (Zf€\> NDataIdxStart- - - NDataldxStart+NDataQtySmp D
EIZElE S N E T, ANIC7 7 A WPl 25 L £ 9

/
0 0 0 0 0.4452776740 0.0000000000 h
0 1 0 1 0.4452776740 0.0000000000
1 0 1 0 0.5000000000 0.0000000000
1 1 1 1 0.5000000000 0.0000000000
2 0 2 0 0.4452776740 0.0000000000
2 1 2 1 0.4452776740 0.0000000000
3 0 3 0 0.5000000000 0.0000000000
3 1 3 1 0.5000000000 0.0000000000
N J
774 IER
e [int01] [int02] [int03] [int04] [double0l] [double02]
T A—=4

[int01], [int03]
= ¢ int B
BB o R EBEIEET AL [int01] 25 F 1 b [int03] A5 ¥ b ERLET

aul

[int02], [int04]
X ¢ int B

FREE : AU ERIRET A [int02] 2% o1 [int03] H¥ o IZXIR L T
0: Ty TAE Y
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1. XU VALY
ZRLUET,

e [double01], [double02]
F= : double #Y

AR - (cjalcj@) DiEERL £,
[double01] 23EE, [double02] A EHZEK L 9,

4.3.12 xxx_cisajscktalt_yyy.dat

TwoBodyG i€ 7 7 1 L CHE & vz ~ k) — VB (c], cjoy )y, Cloy) DM
U E9, xxx 2% CDataFileHead THHEI NN Y XM, yyy (21X ModPara 7 7 1 )V
D NDataIdxStart, NDataQtySmp (Zf\> NDataIdxStart- - - NDataIdxStart+NDataQtySmp
DIFIZFH SN ET, ANIZT7 7 A VBl 2L £7

4 0 0 0 0 0 0 0 0 0.4452776740 0.0000000000
0 0 0 0 0 1 0 1 0.1843355815 0.0000000000
0 0 0 0 1 0 1 0 0.1812412105 0.0000000000
0 0 0 0 1 1 1 1 0.2640364635 0.0000000000
0 0 0 0 2 0 2 0 0.0279690007 0.0000000000
0 0 0 0 2 1 2 1 0.2009271524 0.0000000000
0 0 0 0 3 0 3 0 0.2512810778 0.0000000000
0 0 0 0 3 1 3 1 0.1939965962 0.0000000000

\_

7714 IER
e [int01] [int02] [int03] [int04] [int05] [int06] [int07] [int08] [double0l] [double02]

INTA—4
e [int01], [int03],[int05], [int07]
F3 ¢ int BY
S : VA PRESEIETT AL, [int01] A3 B b, [int03] S5 H A b, [int05] A
kYA b, [int07] 231 ¥ 1 bERLET,
e [int02], [int04],[int06], [int08]
F3§ ¢ int BY

FREA : AV U ERIEET HEEL [int02] Y oy, [int04] BY oo, [int06] 2% o3, [int08] A
oy WIZRB U £9,

0: 7y TAE Y

L X VALY

ZRUET,

e [double01], [double02]
®=R : double B!
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B (] cj@c;rwgcl(M) DiEEZFRL £,

01

[double01] 23EER, [double02] A EHZEK L 9,

4.3.13 xxx_ls_out_yyy.dat

Power Lanczos 512 & 0 3R 7z (H), (H?) B T OEGEHAL/ ST A =R o DIEIZHE S E
3§, ModPara f§7E 7 7 -1 L' C NVMCCalMode=1, NLanczosmode=1, 2 IZ&HET 5 Z & TilH
INFT, xxxZiX CDataFileHead TIREI N DAY XD, yyy iZlk ModPara 7 7 1 )LD
NDataIdxStart, NDataQtySmp (Zfi\ > NDataIdxStart- - - NDataldxStart+NDataQtySmp D
EIZ Rl T N E 3,

4.3.14 xxx_ls_cisajs_yyy.dat

Power Lanczos #£1Z & D 3K 7z, OneBodyG fEE 7 7 1 W THRE I Wz —K 7Y — VB
b4 <c;rglcj@> DFtFEAERZMB NI L ET, 7 74 NMERIE xxx_cisajs_yyy.dat 7 7 1)L EFA U
T3, ModPara f§iE 7 7 1 JL"C NVMCCalMode=1, NLanczosmode=2 IZiXEJ 5 Z & TitH
INET,

4.3.15 xxx_ls_cisajscktalt_yyy.dat

Power Lanczos (2 & D 3k 72, TwoBodyG $8E 7 7 1 )V THRESI Nz 4k 7V — V4
£ <Cjalcj026,t303 Cloy) DETEAERZ ML E T, 7 7 M IV xxx_cisajscktalt_yyy.dat 7 7
A& U TY, ModPara 5% 7 7 -1 )L C NVMCCalMode = 1, NLanczosmode = 2 IZ3XE T
5L TRIAESINE Y,
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y) 2= )N

5.1 ZTHEVTFHIIOE

e VT ANIIETIE, SATHKEBEREHEL T, TORTKBEBDREL NI A —
R % BRI > TRoB L § 5 2 & TR TFEACROEEIRIE (£ 72 13T 2oL £ —1k
&) DOIREBIEUE TRk 97, AATIREIBIEU N 9 2 BB O IAHE 2 FH R 4 558
T, XNVaATZHEBEE T ANVOEEZMHAL, RLSCEAMES Y T VT2 T0ET,

KNy r =TI, BT U TITHWS SRR E UTETOEEMEE {|2)} &> T
WE 9

N/2 N/2

@) =TI eh.. T ¢k, 10) (5.1)
n=1 n=1

ZIT, e En BHOBET (ALY o) DAE, o, 3ZOMBTOET (R o) DAEK
HETZRLUET, ZOHEHEZHWS &, HET A OARHEIX

(A @Al al)
=T =2 ) (5:2)
LBk, A TEPEDEAE
el o
p(r) = ) >0, gp( )=1 (5.3)
EEFELT,
(A) = 3 play YA (5.4

CESEULE, o BT MEZ IV T7EEE T ANV IRIZE DFHEL TWE Y, Local

Green’s function G0 () 1

(Wlelyciorlt)
(¥]z)
LEHBINETH, INBHEETF A% c; 822 Z0T, ALAKICEDEANEY VT

VU T RITHSZENTEZT, b, Vo) VAT EEBERIZOWTIE, ALt
VEAVA AR —FEEMHLTWE T [[],

Gijaa’ (x) = (55)

5.2 Bogoliubov &g

AV RDEHRIZE T —{KIH (transfer), InterAll X TOMAIEM, HBIEE D 1
YT v 7 ADFEEITIE Bogoliubov REMMEDLDNTWET, —HIZ, A VDB TIZIRD
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86 5 73U XA
KT 2V I A VDR W T cig, o, CE o THEMABZ LN TEET

S
Siz = Z el ci (5.6)

=-S5

Si=> VSS+1)—o(o+1)c,,ci (5.7)

S = Z VS(S+1)—oa(o+ 1)01007;0“ (5.8)

KR Tr—=U T, S=1/20AEVRODAPROF->TEH, EFLOATS=1/2 LEWVWE
LEDOEHWTWVWET,

5.3 NTJ4TFV-AL—49—1THRXDOMHE

ZOHiITIE, NT 4 T V- AL =R —{7HRDE DOWHHEIZOWTHHFICE L O ET, B30
Hie B3 TNR 74 T V- AL =R 75N B~ 2L — 2 — 175 XOM DR Z BT U,
B33 i T fi; DR RMESROERIZOWTHAL £ 9,

5.3.1 fi; & @i DER (REYRETDIGE
SUBENE YT H N O CRIT B O K5 L LTHV SR 37 1 7 V-2
L =& =175

e/
‘ﬁbe ( Z fzg ZTCN)N ’ 0)7 (5'9)

i,7=1

DESITEHRINE T, TIT, NIV M N AFRE T, fij 3BT A—RTT,
¥t D 78, DA fi; FEBEREL T, 72, B—AL =X 75 LT

N /2 Ne/2
0s1.) = (H¢)(H%@m, (5.10)
m=1
_ Z Binocl . (5.11)
=1

EEHBLUET, 2720, QX EHEREETHD, 7032V A—DTIVE 6, 2D
Z (I)inoq)ima — 5nm7 (512)
=1

TRINET, ZOERMEDOEFRL S, L NOBEFRNA

[¢na>¢ma]+ = 5nma (5.13)

(dsLlcl cjo|dst)

(#sLl¢sL)
=) PinoPjno- (5.15)

Gijo = (clycjo) = (5.14)
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BEPNET,
WUz, |psr) EEFL, fij & Bine OENCH D EOBBRER L ET, o, OXHBERE
WS &, [psL) &

Ne/2

|PsL) o H ( mw n)¢)|0 (5.16)

cEEMZONET, 22T, un)lEn=1,2,--- ,N./2DEHEERL £, %ﬁéﬁﬁk
T 570, A—DRT n=puln) %554 %%zib;vo_@a%zﬂ_¢u¢
T, KiKh, = KL K OBE%E W2 Z LT,

Ne/2 Ne/2

os) o TT (whywd, )10y = T &hio) (5.17)
n=1 n=1

% Ne N % Ne/2
o (ZKIL) 2 10) = ( 3 [Z@im@m} chc}Q 10), (5.18)
n=1

i,j=1 n=1
DEFGEHESNET, ThEb fi AL — X —{FHRDOBEIZ LD

fij = Z (DinT(DjnL‘ (519)

LUTESNBZ L0 £F, BB, ZOBARM 2L — X —(HIRTEZ 5N f,
DRAD—DTH Y, ERITEAT MO HHE (X0 u(n) £-ID) BLOT -V O HH
E(T3bB &, OFEOHBE) IKGFELET, TOHMHEDZ XD fi; OILEMEIZ D%
MoTWET,

5.3.2 F; & Qp DR (REVETEL OGS

B CER U N T4 7T V- AL — X —EIEH L B— AL — X —JEIBE O M OB %R
ﬁ\HEXE/®&7UVﬁ%%it%éﬂ%ﬁ?%itﬁ?%iToN747%1V~
X —RENREE E AL — X —REEEE T NTE N

2N

o) = (3 FIJc,cJ)Ne/ l0), (5.20)
I1,J=1
2N
|psL) = (HW)IO vh =3 @l (5.21)
I=1

aﬁﬁbijo::f[Jﬁxﬁzamﬁ%A@tﬁ4b@{y?y&XTTOXEyﬁ$
TOGE I ZIEFABOERZ WD Z & T,

Ne
2

Fry=>)_ <(I)In<an+1 - ‘1>Jn‘1>1n+1)~ (5.22)

n=1

DERZERTZIENTEET, ZNEFAEVRFETORTY V7 IZEZOEFHEHATESD
T, mVMC verl.0 BAETIRZORRZFHL TWE T,



88 5 7TV XL

5.3.3 f,; DREEDRE

A F, &, @), 8 %

(Fij = fij,  (P1)in = Pints  (P))in = Piny, (5.23)
¥ = diag[l,---,1,0,0,0], (5.24)
No/2

EUTEHRLET, BIfiO LS fi;(T0bD F) BHE—A LV —X—{7H L BfRDIIF 5T
W5 & & F OREAE R

F = 0,59]. (5.25)

CRBIEERTIENTEET, ZOFEIK, R F 2RREDMR LIz &, FEED
DFFFRAED N 2 HIFAEL, PO ETD F DI L DREED 1 TH - 72548, fij PHE—A
V=R =S ELRT A (DF 0 EEEELRe LTk TcEsZ ) 2R LTW
9, VW2 5L, RREDOIEL O KD D E ZDMEDL, >V TV AL —RiFHI XD 5 -
T4 T VAL =R —(FHRBED LI SIZULTITNEDD, &\ D EIZDWTE RN IR FLUES
5EZB5Z R UTWET,

5.4 Power-Lanczos &

ZDx ¥ a v TlE, Power-Lanczos £ TORMEL/NT A — & o OPREFIFEIZDWTR
RNET, £/, TZ TRV VY IZIVAT Y 7D Lanczos L% W L 722 OYEEE D FHFEIZ DV
THHAL £,

5.4.1 o DRE

BN, BHEVTFHLBEDOY YT v B UTRBICHIEL 9, WEE A 13
TOFIETHESNET:

A_<¢|Ar¢>_z DF (o A
(gl oAy (alAl)
=" FEA="Ta (5:27)

(AB) = p(x)F(z, AB), (5.28)

(AB) = p(x)F'(x, A)F(z, B). (5.29)
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Y 5 &5 1o, BEDREOSHRIMIIELIEL £ 5. PIIE, T30 ¥ — DM
S0 = (F — (H))2) 2 £ X ThD L, HMKRITO 2380 O HETHITE £,

2
. (5.30)

o —Zp x,(H — (H))? Zp H?) - [Zp(w)F(x H

o :pr Fl(z, H — () F (a:,H—<FI>)

= Zp VFi(z, H)F [Zp ] (5.31)

ZOEHENS, BEDHIETIEEIZIEDME 25 Z MRS NT VWSO LT, §iED
FETRDBEPEDMHIZLE Z BB T LB RIS NRNZ LR £9, RIZ, Y07
VAT TTD power-Lanczos WHIEEK |¢) = (14 o) |[) 1T 5 T 3L F —DOHifHiE &
ZORWEZEAET, TALVF—IUNOXRTEHEINET -

<¢>\I§T\¢>) h1 + a(hgo) + ho(n)) + @ h3(12)

E = = 5.32
Ls(@) (0l9) L+ 2ahy + a?hyy) (5.32)
Z :f, hla h2(11), h2(20), and h3 12) %LJ\‘FODC‘; 9 &:ﬁ%b i L/f:. .
Zp VFH(z, H), (5.33)
ha1) = ZP(@FT(% ﬁ)F(ﬂU’ﬁ)a (5.34)
hao) = D p@)F'(, 11?), (5.35)
h3(12) = ZP(UC)FT@% H)F(z, H?). (5.36)

Qhrs@) — 0 &MEA S o O ZRABRRMPEM I, THEML ZETaMREINET,
SHUZBIL CEABROFIETHET 5 Z LA ARET T,

5.4.2 WPIEE0EE

Bl b ST A —R a2 VWA Z T, HET ADHRHMEZ U FORDP SEHETEZ LA
Hxd .

(BlAlp) Ao+ Aoy + Aror)) + Ay

o _ , 5.37
zs(@) ) 14 2ahy + a®hyy) o0

Z Z T, Ay, Al(lO)a Al(Ol)a and A2(11) S
B Z e N (5.38)
110) = Zp VY (z, H)F (v, A), (5:39)
Ayon) = ZP (@) F(z, AH), (5:40)

2(11) = Zp VFT (2, H)F(x, AH). (5.41)
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CLUTEBINDGER AR LET, 7074 TlE, ZORKTEIE—KT) — VBB
TR — VB OEEIT>TVWET,



6
A

mVMC OFRFIFHERERPEABINZEDEY T AV EOI— R 26 LTV E
UZze = FRZ2BHELTWAEZVWEZHERERIEHLUET, £/-, HERKEKOI—- %
WRLUTWERET, MMEK, (PErK, BEHEK, S FRERKICH DU THE L,
ZDEEED T, TOHZITEHLUET,

mVMC ver.0.1, ver. 0.2, ver. 1.0 X, HEUKZFZYMEMSEAT V7 by 27 EEATBY o
27 b (2016 4EFE) OXEEZIHFAINE U, TO52MEL TR#L X,
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FEHIPR Hartree-Fock rfel 7 &1 27" A

mVMC TR 7075 L8 UT, SLBENE YT HIVEIEDO AT HIE fij OHIME
% FEHIBR Hartree-Fock(UHF) i 5 52 27200 70 75 L AR L TWE T FaBEfFR
IR EZM), b, ATDS I LNIEEETRENRLELTED, AV VR, EHRTIE
EULSEEL £2A,

Al HE
UHFEBITIIES E6A=A— (A) O—IRETERERT 5 LT, ZRHE —KEAL
ERLUETS, 2 zE Y1 M —ua U HEEH

HV: Z Vijnwnjal (Al)

i7j70'70.l

WOWTEZET, ¥ LDz, i=(i,0), j = (j,0)) & T2 LHESEHAOEIZRES ED
“WREEET LT,
mang = () + 8n3) ({ng) + ong) = [(eles) + 8(cley)| [(eles) + o(cen)]
T T T T T

~ (i) + (ny)n; — (clej)elei — (chei)eley — (i) (ny) + (clei)(cle;)  (A2)

EERENET, ZOLSEERT. TOMOMEEHIZOVWTEEMEZITD 22T, —{k
MEIREIEL e TcE Y, #HETI. EIHDORTEHED self-consistent 12725 £ T
HEEITVET,

All VYV—R3d—HK
YV — A 32— F—3Xid src/ComplexUHF/src A FIZA>TWVWET,

A.1.2 VA IEE
T4 IE mVMC D3 281 )V EEREIZ mVMC © 7 # )L XE T
$ make mvmc

EERITTHILTIONET, IVARAIUBKTT DL, src/ComplexUHF/src 54T 7 7
A1)V UHF 2HERE £ T

A13 WMERAADAT7AI

ANT 7AIEBERT 7 1)l (namelsit.def)

UHF CTHEETAE 774 VT FD 7 7 4 )V T9, namelist.def |ZETT CEZEINT
WB7714IILERUERTT,
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e ModPara
e LocSpin
e Trans
e CoulombIntra
e CoulombInter
e Hund
e PairHop
e Exchange
e Orbital/OrbitalAntiParallel
e OrbitalParallel
e OrbitalGeneral
e Initial
EARMIZIE mVMC EH U7 7 AL e 95
e ModPara 7 7 1V THREIND /T A —X
e Initial 7 7 1 VDENN
AmVMC & #2740 £9, T, ZOfMzil#l £,

ModPara 7 7 1 L CTIEET B/NT X —%
UHF THRET 2 /87 A =R EPAFD/INRT A =X TT,
e Nsite
e Ne
e Mix
e EPS

e IterationMax

Nsite, Ne i mVMC &l DT A — X T, LARD =25 UHF MfF D/ A —&XTT,

e Mix
linear mixing % double B THHE L £ 9, mix=1 & 5 & 54 I1ZH L\ Green BIZUZ
BEHAZONET,

e EPS

INERHESM %2 int BICHE L 3, L <FHEI N7 Green BEE —DHTD Green
B DR 107°PS &I, BRI B o NET,

e IterationMax
V—TORKEE int LTHEEL £7,

2B, mVMC THEHT 5 Z DM T A —XWPFIET 255 1E Warning DEHEH I 9
(GHEIXRWETIZFETINET),



94 A FEHIPE Hartree-Fock il 71 25 A

Initial 7 7 1 JL

7“ U — \/Bgii Gijg'lo'Z = <C7‘!-0'1 Cja'2> OD*B/E\H{[EA%%:Z)- i —é_o 7 7 /r }b$§iﬁ£i Trans 7 7 /r }l/
LU, tija, DRIV I oo DI EFIR L £F. 78, (2 L0 — VB
BIZIZONRAD X9,

A2 FERAE
UHF H&IZ mVMC 2[R U & 52
$ UHF namelist.def
THZ XY, FEORNIEZLATO®ED T,
1. 77 AR A
2. NIN =T VOERK
3. 7V — VEEDEH (self-consistent (2725 £ T)
4. fij» BEEZ7 74 NVDHT
FHEBICHNEINE 7 74 VB L OHIIBFNILL R O@E Y T,

e zvoresult.dat: TRV F - FHEIAHHEINET,

energy -15.2265348135
num 36.0000000000

e zvocheck.dat: 1 XL —>avDATy T, 77V — VBB OREZED M ED N,
INFEREDO T RN ¥ —, KFBEIEICHAL £T,

0.004925645652 -544.963484605164 36.000000
0.002481594941 -278.304285708488 36.000000
0.001274395448 -147.247026925130 36.000000
0.000681060599 -82.973664527606 36.000000

w N =, O

ozmﬂHmewhtWﬁbt—WfU~V%ﬁG@mQE@%q@%
BTN DONWT 0,01, §, 02, Re [Gijoros] s I [Gijoy o, ] PIEIZH I T E T,

0 0.5037555283 0.0000000000
1 0.4610257618 0.0003115503
0 0.4610257618 -0.0003115503
1 0.4962444717 0.0000000000

O O O O
~ = O O
O O O O
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zvo_eigen.dat: IR U723V b=7 VOREEHEMET R VF—EHIZHE DI ET,

1 -2.9425069199
2 -2.9425069198
3 -1.5005359205

zvo_gap.dat: BETEE Nyt & UEGEIZ. AE = E(Nyot + 1) — E(Nyot) DI X
nE I,

( 5.2208232631 )

zvo_orbital_opt.dat: AL —Z{FHIAN 5L U7 fij, InOrbital,InOrbitalAntiParallel,
InOrbitalParallel,InOrbitalAntiGeneral 7 7 1)LV EIUIEARD 7 7 1 IV X
NE9, fij 7 0rbital, OrbitalAntiParallel, OrbitalParallel,OrbitalAntiGeneral
T7ANEZBUGHAI N, FEDONT A —=XIZOWTIEL U @RS E T,
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