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What is mVMC?

1.1 mVMC & (&7

BTZRR OB O SRS AR AT X SRR - &7 A VIBIRICARER T NS A& T HO FEBIE & R 5
SATCEHEELREGENZRZTIEPNMRTEET, £z, BEOWE 2R T 5 A 2 IERERIVICE T 5 Fik
EHEFEFEL TH O [ImadaMiyake |, £ OENEB O GSHEEMNT 2175 2 &1, FEYMEOYINE % JERRERIN 12 fig
LT, E5ICHIEIICORITES A TEERAT Y T RoTWET, ANERENT CREEHET S 5 T HITE
BRNAAETHE2HOD, TOMHATEZ YA XIZIEBOHIRERH 200K ELRMETU R, BENMALEEE
ZT2Y AT LY A RN U CEMERESIEMTIZZ5AFEDO DL LT, BHEVTANVBELD D £ [Gros
lo #ERDEREYTANTIETIE, AT SESEHBEBORNHRIC L S HEEDRTAMEL > TWE L
P, IEEOHRFERVHEEORBIZE > T, Z0E VT HVDETHET 2 IREIBEKOHIE 2 K IZEN$
LZENHBEIZR > TH Y, BHE YT ANBEOHERE ZEIMIZH E L TWEJ [Tahara2008, Misawa2014,
Morita2015 ],

ZOBROE Y, £EHES T VT AN ik (many-variable variational Monte Carlo method [mVMCY)) 1 f&{# 7>
FRIE A=Y — - A VR T 2= AL & HITABEMNFNHISE L2V 7 by = T2 UCHRINE Lz, NAN— RN
B NA R OV TR - SRR 7T e & D BRI S ERLIZ R LTI, 2= =X 10 7RED—2D 7 7 1)L
EHABT ORI THRBITEIRZEGT T LI LN TEET, £/, H—D 774NV EHWT, H® [HPhi ] I & B8
B AMEOHBLEFTTELZ NS, - —IINSBRVAT LY A ACTEHBEREEZMR L 2N S, BENA
ETIHEETERVWY AT LAY A XD GHREZITRS 22N TEET, mVMC % EERIIZEH P & L¥E D54 75
ED BEHEBR AN —DHIZZTHHETNIEFNTT,

1.1.1 70705 L8E

ZO7us I LERHT S I TCUTNOHENFAEMETT,

s SR ONZSAHEDHM T/ IV b =T > OHIFHEA RN (M) il %2 KD & 5 72280 BB 2 BUE
ANZAERL £ 9. BFRTOEIS N EHEICREL CEHRT L Z L BT,

s RONENEEBIZE T 2 { YR MHBEREEL &) OHfFHEZEH IS I e TEET,


http://journals.jps.jp/doi/abs/10.1143/JPSJ.79.112001
https://www.sciencedirect.com/science/article/pii/0003491689900778
http://dx.doi.org/10.1143/JPSJ.77.114701
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.90.115137
http://journals.jps.jp/doi/abs/10.7566/JPSJ.84.024720
http://ma.cms-initiative.jp/ja/listapps/hphi
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mVMC TIEBATFOIRNTEHHEEZITVWE T,
1. AJ7 7 AV (*.def) DFEA
2. (H) ZBUMET B X5 I0EH 85 A —& & % kil
3. —{K - Z4K Green B DF A
4. BN A= - MfHED S

AT THEEMRE |2) OEERP SV YT V7 ETEAS L TITV., MHEZFET BRI -2tz eH 3]
VD B RNSE AR T > TWET, KEIEY 7 A X —THEDTHi 12t > T, WMiFIEEIEE T NIE MPI &
AW FEIRE2 BRI Tbh ETH, W2 17b7\WEE (single core) & MPI 2RO H 3728, MPI ¥ a 7%
HIEUT A8 WM system B O 70 Y T Y RRE) TRV T ILETTHI LN TEERA, BB, AT
0275 LT T7 47 ORBEIZH - D PFAPACK 2R L 7558 %247 > T\ £ 9 [PFAPACK ],

112 214V R

AKY 7N z27070d S 3y r—IUB LY — & 32— F—Al% GNU General Public License version 3 (GPL
v3) IZHEUTIRAEINTVWET,

mVMC %53 5FZiE. BUTFD URL ZEE# L TL ZE W (mVMC 2B T 2 RE&EGmCERIZ. 5 5~05]
FIZEET2FETT),
URL: https://github.com/issp-center-dev/mVMC

1.1.3 OE—Z14 b

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

AV 7 MU T 2016 HE FEKREYMEMAETRY 7 b 2 T EEATEY 27 POIEREZITHES N TY
ES I

1.1.4 FAXEEME

AV 7 bD 2T IEANTORBEERBRFICL DS NTVET,
¢ ver.1.1.0 (2019/11/15 Y U — X)
* ver.1.0.3 (2018/7/23 U V) — X)

* ver.1.0.2 (2017/8/25 V V) — X)
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https://dl.acm.org/citation.cfm?doid=2331130.2331138
https://github.com/issp-center-dev/mVMC
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ver.1.0.1 (2017/6/8 ) Y — )

* ver.1.0.0 (2017/5/23 V) ) —R)

ver.0.2.0 (2017/3/16 V) YV — )
ver.0.1.1 (2016/12/16 V) V) —R)

ver.0.1.0 (2016/10/26 V) V) —R)

- FARHE

*k

*

= R CRAECRZ: WIVEWToERT)
ARE MBS CREURE: YItERTSET)
R e CRAUR T K2R LR 5ERh
HF FER (REUREE KZBE TR IF5ERH
A H IER CREURE: KFEBE TR IT5ERD
A — RECRT: YIMERRSERT)
TR ekt CREURE: WItERTSeRT)

R B CRAEURZ WIVETAE )

- 7uvz/ba—-T4x—&—

*

TN 4 CREURE: YItEaToerT)

1.2 BFRIR

DTROEBETEHFET S Z 2R LTVWET,

HE RIS A—N— a2 Y Pa—&X—3Y A5 L B [sekirei |

e HAVKEa1—&X—

* OpenMPI + Intel Compiler + MKL

e MPICH + Intel Compiler + MKL

MPICH + GNU Compiler + MKL

1.2, #BFR

Sk
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How to use mVMC?

2.1 E

mVMC D3 231 )b - fFHRIZIZIRDE DDRBRETT,
e CaVNRA T (A VTN, B, GNU &)

*MPL 175

LAPACK 51 75 (1 > 7)) MKL, &1, ATLAS 7 &)

e X 7Y 3y : ScalLAPACK 74 75V

SEFR: intel A/ S—TORBRE
intel 281 S RGHTAESICIE,. IV L TIIHBOZRERAZY) T N2 {EHT 52DHfEETT,

64 ¥’ b OS T bash Zffi> TWaEEHIZIE

$ source /opt/intel/bin/compilervars.sh intel64

F-ik

$ source /opt/intel/bin/iccvars.sh intelé64
$ source /opt/intel/mkl/bin/mklvars.sh

H%& ~/.bashrc ICFEHML T EZI WV, FLLRBFRLDAVALT, SA4T753VDY=aT IV EBHALE
W,
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22 A1 VR MN—=ILAE

mVMC IZIRDEGAi 5 XY v a— K TEF 9, hitps:/github.com/issp-center-dev/mVMC/releases

Ry —=RUETZ7AVERDESIEBLUTIZI W,

$ tar xzvf mVMC-xxx.tar.gz

mVMC [ZIXD 2580 D HIETA VA=V TEET,

2.2.1 mVMCconfig.sh %= #5 Ai%

BELZT 4L 2 M) DRDIZH S mVMCconfig.sh AZ U T M ERDIDICEFLTLEET W, WY A
J . B” sekirei” DIFE)

$ bash mVMCconfig.sh sekirei

ZHUZ XD 3 VS O)VIREERE T 7 1 )V make.sys D sre/ T4 LI MVIZESNET, mVMCconfig.sh @
FIEUFIRDE DIZHGE L TWE T,

» sekirei : YHEMZEATS 27 I B "sekirei”

e kei: HAVEa—X—8LOYEMSER S 25 A C "maki"(FX10)
¢ intel-openmpi : Intel 22731 J + OpenMPI

e intel-mpich: Intel 2 > /31 Z + MPICH2

e intel-intelmpi : Intel I > /31 Z + IntelMPI

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

* gcc-openmpi : GCC + OpenMPI

make.sys OHEIFRD & 512> TWET WY AT 4 B "sekirei" DiFE),

CC = mpicc

F90 = mpif90

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

FFLAGS = -03 —-implicitnone -xHost

LIBS = -L $(MKLROOT)/lib/intel64 —-1mkl_scalapack_1lp64 —-lmkl_intel_1p64 \
—lmkl_intel_thread -1lmkl_core -1lmkl_blacs_sgimpt_lp64 -lpthread -1m

SEFMTFLAGS = -no—-ansi-alias —-DHAVE_SSE2

ERDEY, EAEFNDOY IO () OFHIFRDEED T,

e CC:C VN1 T — (mpicc,mpifccpx &)

6 % 2 = How to use mVMC?
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e F90 : fortran I3 >N T — (ifort, frtpx R &)
e LIBS: VY h—FT¥av,

CFLAGS:Ca v NXA VAT ayv,

e FFLAGS : fortran I VXA VAT 3 v,

INTaAVRLNDI-DDUEMFIENE T, TDHE

$ make mvmc

ETBIETEITFHAHETY 7 1)V vme.out . vmedry.out B sre/RIC ERINEZDT, TDF 1 L7 b VITN
AZETH, NADBES> TWBGAIZY VYR w7 VIR ESTLI I,

FITT7 7 AN AR BIRFZIE, IROKDIZUET, $ export PATH=S${PATH}: /src/ I DiE%EHITH
FIZiE, HlziEa 1 vy vh bash DEEIZIE~/ . bashre 7 7 A MIZ EFEO I Y RE2FTHL £,

2.2.2 cmake %15 A%

mVMC 2B L7571 L7 b)Y DA %$PathTomvme, ¥V K5 1 L2 ~ Y Z$SHOME/build/mvme ({EE D5k
ZIRETHRE) & LA,

cd SHOME/build/mvmc
cmake —-DCONFIG=gcc SPathTomvmc

make

TAVUNANTEIENTEET, TN 1)L#E, SHOME/build/mvme B FIZ src 7 A VEDEK S ., £
774V TH5B vmc.out BNFDT A IVEANIZERINET,

B, EOFITIE gee UL T ERFIHRE L2 VXA U8 o TOWE T D,
o sekirei : YEMZERTS 2T I B "sekirei”
o fujitsu: B @I VAL T
e intel :intel 2 >34 7 + Linux PC

¢ gcc : GCC + Linux PC

DATY a vBHEINTWET, BAF, mVMC 2B L7ZT 1 L2 b TEL RS SH60%- L £9 (intel 2>

N1 T DGE),

mkdir ./build
cd ./build
cmake —-DCONFIG=intel ../

make

22. 1 VA M—ILEE 7
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EIF%. build/ 7 AINVKETIC sre/ 7ANVEPMEE I, vme.out 2¥ src/ 7 A VX NITERINET,
F7-. LAPACK IZfi b ScaLAPACK # G5 (FHHT 5 Z A A[RETT, TDHEITIL,

—~DUSE_SCALAPACK=ON -DSCALAPACK_LIBRARIES="xxx"

% cmake 2 T ABICAITIMA TL & W (xxx 121% ScaLAPACK 2R T 5720071770 —REHEL ),
BB, AVNRALTEBEELIVSA IV LUELZWEGEIZIEZ, # build 7 A VA Z e HIBRZfT - 72 BT, HC L
AMEEAETOI I A2BEDLET,

SEFR: sekirei T cmake ZFIH T 521X

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

EHoPLOFEITTLILENDD £,

72 ScaLAPACK % FIH$ %1213

cmake -DCONFIG=sekirei ../ -DUSE_SCALAPACK=ON

fF5 2, TT7AIVDNT

-DSCALAPACK_LIBRARIES="\$S /1lib/intel64 -1lmkl_scalapack_1lp64
—1lmkl_intel_1p64 -1lmkl_intel_ thread -1lmkl_core
—1lmkl_blacs_sgimpt_lp64"

PIREXINET, 54T T VADNRANELLGEI1ZIE. -DSCALAPACK _LIBRARIES 2 HZELTL X
X,

23 T4 LU MUK

mVMC-xxx.gz % BRI N DT« L7 DU Z L FIZRULE T,
—— COPYING
——mVMCconfig.sh
——doc/
| F——bib/
\ | |—— elsart-num_mod.bst
N
\ —— figs/
\ | F——*.pdf

‘ | L——* xbb

userguide.bib

8 % 2 = How to use mVMC?
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| —— fourier/

\ | ——-en/

\ | —— figs/
\ | —ja/

I ip/

| | L——* tex
\ L——en/

| L—— tex

—— sample/

\ L—— Standard/

| F—— Hubbard/

\ \ — square/

| | | —— StdFace.def

| \ | L—— reference/

| o % dat

\ | — triangular/

| | ..

| —— Kondo/

\ | L— chain/

| | I

| L—— Spin/

| — HeisenbergChain/

| [

\ — HeisenbergSquare/
| R

\ L— Kagome/
| .
F—— src/

| F—— mVMC/

\ | F—#*c

| \ —— include/

| | Lk

| —— ComplexUHF/

\ \ F— %

| | —— include/

23. T4 LU MY
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‘ '***.h

—— StdFace/
\ ——**c

|——— pfapack/

\

\

\

\

\

\ | —— makefile_pfapack
| | L kg
\

\

\

\

L—— sfmt/

F—— makefkie_sfmt
——**c

Ly

F——*%.f90

L—— makefile_tool

2.4 EARBEWNT

mVMC ZRDZ2DWITNHDE— RTEEL 9,
¢ TXFAN—FE—F

mVMC TIE—BB T 7 2 VI A VA VRIZHIGLTE D, &Y 1 MEIZhy ¥ 7 %2R 2 IZH8E
THZEDWHEET, THIZXDHBENFROZRAABEN AR ETH, AZTEIAN7 71 VIE%
., DXy b7 v FITiRE Iz 2 b 9,

¢« AR VA —NE—F

BRI 72 TV (IEJi#F LD Heisenberg €7 IL72 &) Tk, FET 2L DY 1 X L@ DM EEMED
REIREDPBDNTA—R—DHAEANLTZFAN— b E—RHDOANT7 7 V2 HBERL, HEE
THZEWHEET, FFENRIFTF AN NE—NIZERTRONETH, LRWESIZHEZEY b
TV TTHEIENHEKET, £/2, TFANR=PNE-FRHDANT 71V EHABERL -, §HH 2T 50
CENSEFETHREL TCLVAHAETIVIIHISIEEZ L EARETT,

INSDE—RFEHVWTIROHIZEHEZITVWET,
L GHHEAT 1 L2 N OfEK
RV F VA ETH LT L2 MY RERLET,
2. ARV X —=RE—RNDANT 71 VDIEK

HoNLOHABI NIV DHDE T IV (Heisenberg € 7 /L% Hubbard € 7 V) R+ (IEHHEF2E) 215

10 % 2 = How to use mVMC?
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EL, TNSHIZHT BNV DDRDNT A —R— (Bl - OEHA Y VG A VYA b7 —a VSR Y)
EHELVET, K77 ANERAIVIT—RE—RAAADT 7AILER ITRHVEH L TLEI W,

3. FT

ER U2 ATI 7 7 A NVEESIEE LT vmc.out 2T LET, ZOLEANT 71 VEZDRNICA TV 2 v
-s 2 ET,

$ mpiexec -np Z7OVRE /XX /vmc.out -s AAT7AI)

J— AT —avRANRTVETFa—A VIV ATLARZFHALTWAGS I Tu A2y a 7 A
SURDFEELUTEZBEENRHD ET, FLLEBHVWOVATLADOY = a7 VE ISBELIZI N,

4. &

+
=)
i

FHEEFORBIZOVWTHL Y MF o L7 PUVETD output/ T4 L2 b)) ETNIZESNS) ica s
TrANPHEIEINET, HAOXNE7 7 A VOFMICELTE HATZ7 740 22ZITUTL I,

5. Bkt R

HEWEFEKT UGE, FEE—FIZWV output/ T4 L2 M IZHEMRE Y v VI x T,
HAHEINE 7 7AVOEMIZELTIZ HAOT 74 2BFIZLTLEX N,

6. TFAN—=FME—RDAN T 7 1 IVOLER & FE1T

LEOBITIETFANR—PE—RO T 7 A NVEEHIMAER LU ZBZTOE EHEZLLTHE T, TF 28—
NE—FRDT7 74 NVDEFDAZITIHEIZIE vmedry..out 2ETF LU ET, MPLIEHL A,

$ /NR/vmedry.out ABRZ7 74

ZDEEERINZT 7 AN EBBIG U TFHTRELZDEL, —e LWHI A TV 3 VDKIZ namelist/
def WS 774N %5[ & LT vmed.out 2FETLET,

$ mpiexec -np FAERE /XA /vmc.out -e namelist.def

DBIIAZ v A= RE—REFEKETT,
OpenMP Z L v REDIEE

F47HED OpenMP D AL v R IEET 2541, vmc.out ZETTHANILATORKIZLTLFE W (16 AL Y
R DHE).

export OMP_NUM_THREADS=16

24, ERMREVNE 11
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241 N—2 3 VEEDWHESR

WD LS —v AT ar%EDIFT vme.out, vmedry.out 2FET T, N—Va VESEEEN L 2HK
TLET,

$ /XA /vmedry.out -v

$ /XA /vmc.out -v

12 % 2 = How to use mVMC?




B3E

Fa—MY I

31 4> INT774I—&

mVMC Tl sample/Standard/ BAFIZIROY > TV EABRLTVWET,

* 2 IXoTIE/i#%F Hubbard € 7 )V
(sample/Standard/Hubbard/square/)

* 2 {RJL=f41%F Hubbard € 7 )V
(sample/Standard/Hubbard/triangular/)

o 1 IRITERERS T E TV
(sample/Standard/Kondo/chain/)

o 1 ROt K ERAEVER Heisenberg € 7 )V
(sample/Standard/Spin/HeisenbergChain/)

o 2 RoTIE ik 1 KikE M ) Heisenberg € 7 )V
(sample/Standard/Spin/HeisenbergSquare/)

o 2 RILH I A KT KRG Heisenberg € 7V

(sample/Standard/Spin/Kagome/)

13

INoDFa—br ) TVOEFHEZERTHEUFIETHEITT S Z EAHEETY, BT T Heisenberg FALIZ D\

TEAIL X9,

3.2 Heisenberg &Y

DRDFa—rIT7VETAL2 MY
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sample/Standard/Spin/HeisenbergChain/

NTITWES, ZDT1 L7 MIBUTFO7 71V HH D 7.
Heisenberg #ELIZ B 2% TIVAT 7 74 )b: StdFace.def

ZBHAE T4 V2 M) reference/

M

Z OHITIE 1 R7ED Heisenberg 8 (Bt MH O KEEMEMN ALY VIEGDAZFRFD) 2EFE UL ET,

L
H=J3 5 8,
=1

AT RNTFANDHEZRDEED T,

L =16

Lsub=4

model = "Spin"

lattice = "chain lattice"
J = 1.0

28z = 0

NMPtrans=1

ZOBITEAY UG J=1({EEHRA) &L, ¥1 bPEUX16 & LE L,

3.2.1 G EFET

FFaxvy N3O EEH TY,
$ mpiexec -np "FOERE" "/RA"/vmc.out -s StdFace.def
FoTWVWBE Y AT LIZL > Tidmpiexec IV Y RTIE% < mpirun ® mpijob . poe R 2FEEHEHD T,

ZDORITIZEBEHEHIJITIRD & B D T,

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

Open Standard-Mode Inputfile StdFace.def

KEYWORD : 1 | VALUE : 16
KEYWORD : lsub | VALUE : 4
KEYWORD : model | VALUE : spin

(continues on next page)

14 EBIEFa—rYTI
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FDR— T 5 D)

KEYWORD lattice | VALUE
KEYWORD : | VALUE
KEYWORD nmptrans | VALUE
######+ Parameter Summary H######
@ Lattice Size & Shape
L = 16
Lsub = 4
L = 16
w =1
phase0 = 0.00000 FHAHHH
@ Hamiltonian
28 =1 #HHHHH
h = 0.00000 FHHEHHH
Gamma = 0.00000 #H#HHH
D = 0.00000 FHHEHHH
J0x = 1.00000
JOy = 1.00000
J0z = 1.00000
@ Numerical conditions
Lsub =
Wsub =
ioutputmode = HHEH4#
#####+ Print Expert input files ######
gptransidx.def is written.
filehead = zvo FH#HHEH
filehead = zqgp FHEH#H
NVMCCalMode = 0 FhHEHHH
NLanczosMode = 0 FhHEHHH
NDataIdxStart = 1 FhHEHHH
NDataQtySmp = 1 FHdHH#
NSPGaussLeg = 8 FHHEHHH
NMPTrans = 1
NSROptItrStep = 1000 FHAHHH
NSROptItrSmp = 100 FHHHHH
NVMCWarmUp = 10 #H#HHH
NVMCInterval = 1 #HAHHH
NVMCSample = 1000 FHHEHHH
NExUpdatePath = 2
RndSeed = 123456789 #H#HHH

chain
1.0
1

DEFAULT

DEFAULT
DEFAULT
DEFAULT
DEFAULT

DEFAULT

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

DEFAULT

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

USED

USED
USED
USED
USED

USED

USED
USED
USED
USED
USED
USED
USED

USED
USED
USED
USED
USED

USED

FHEHHH

EEE S
iEEE S
#HEHHH
#HEHAH

#HEHHH

#HERHH
#HERHH
#HERHH
#HERHH
FHEHHH
FHEHHH
FhEHHH

HHEHEH
HHEHEH
i E S
iEEE S
iEEE S

FHEHAH

(continues on next page)

3.2. Heisenberg {=2!
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FDR— T 5 D)

NSplitSize = 1 #HEH A
NStore = 0 #H#HH#
DSROptRedCut = 0.00100 FHHHHH
DSROptStabel = 0.02000 FHHHHH
DSROptStepDt = 0.02000 FH#HHH
NSPStot = 0 #HEHHH
ComplexType = 0 FhHHHH

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.
orbitalidx.def is written.
gutzwilleridx.def is written.
namelist.def is written.
modpara.def is written.
greenone.def is written.

greentwo.def is written.

DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT
DEFAULT

###4## Input files are generated. ######

Start: Read xdef files.
Read File namelist.def
Read File 'modpara.def' for ModPara.
Read File 'locspn.def' for LocSpin.

Read File 'trans.def' for Trans.

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 'Jjastrowidx.def' for Jastrow.
Read File 'orbitalidx.def' for Orbital.

Read File 'gptransidx.def' for TransSym.

Read File 'greenone.def' for OneBodyG.
Read File 'greentwo.def' for TwoBodyG.

End : Read xdef files.

Start: Read parameters from *def files.
End : Read parameters from xdef files.
Start: Set memories.

End : Set memories.

Start: Initialize parameters.

End : Initialize parameters.

VALUE
VALUE
VALUE
VALUE
VALUE
VALUE
VALUE

Start: Initialize variables for quantum projection.

IS
IS
IS
IS
IS
IS
IS

USED
USED
USED
USED
USED
USED
USED

#HEHHH
#HEHHH
#HEHHH
#HEHHH
#HEHHH
#HERHH
#HERHH

(continues on next page)
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(HID =I5 D E)

End : Initialize variables for quantum projection.
Start: Optimize VMC parameters.
End : Optimize VMC parameters.

ZDFGFTRELDIZTF AN E-RNHDANTZ 71V E LT, NIV =T VOiMzid T 257 71V
e locspin.def
e trans.def
* coulombinter.def
* coulombintra.def
* exchange.def
e hund.def
* namelist.def
* modpara.def
L BRNRIA—RERETDT 71N
e gutzwilleridx.def
* jastrowidx.def
* orbitalidx.def
* gptransidx.def
fig e LT 2 MHBEBEBOERZ2HEET L7 7 1L
* greenone.def
* greentwo.def
PERINET, &7 7 ANVOFMIIOVWTIE TF RN FE—RFADT 7 1ILERX 2 TR T,

ZOHRFEBIEHEMTDN, BUFD 7 7 1 VHMEHRE LT output/ 74 L7 b ICH I NET,

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

zvo_CalcTimer.dat

3.2. Heisenberg &% 17
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B, zvo_out_001.dat 1Zl%, ¥ UHOHERKRE LT,
(H?) — (H)?
(H)?
MIEZHENnETOT, PEEREOHZ L UTHMT 2 Z L A A[FET T, gnuplot Z WA IHAIZIZ, RO XS I
LTHRRT B ZEAHRET ((H) DBH).

(H), (H?),

plot "zvo_out_001.dat" u 1

BT T7ANVDEMIOVWTIE EAT7 740 2 ZELEE W,

3.2.2 FtEMEREHT

FHEBIEEKRTT 2L, TALVY— TXAVX DN, BRI A—2B L OHEETRMEZTERLZ7 71
MNoutput/ T4 L7 bVIicHENET, UFIZ, 2OV TVTOHRIT7 71 VvEEHKELET.

gutzwiller_opt.dat
jastrow_opt.dat
orbital_opt.dat
zgp_opt .dat
ClacTimer.dat

BT T7ANDEMIOVWTIE HAT 7ML 2TELZEWN,

3.2.3 Green B#DEtE

modpara.def 7 7 1 JVH®D NVMCCalMode % 0 225 1 IZEED L, UTFOaAX Y R2FEFLET, T kD
WEIFROIT Y R I V5[ E U T namelist.dat™ D% AIZ "zgp_opt .dat" 2 MA B2 LT, —
DO OFHETRE(ILINIZEN T A =X EFALZHEN TONET,

$ "/XA"/vmc.out -e namelist.def output/zgp_opt.dat

G TTZLUTDOT7 7 A D output/ 714 L7 VI EhEd,

zvo_cisajs_001.dat

zvo_cisajscktalt_001.dat

18 EBIEFa—rYTI




mVMC Documentation, ) ') —X 1.1.0

BT T7ANDEMIOWTIE HAT 7ML 2TELZE N,

3.3 TXR/N—ba—H—mIiF

mVMC Tid, BAFD 6 DIZAIND AT 7 AV ediddd, dHEFETEZ2ITVET,

(1) List: FEMASI 7 7 1 VO ZRi2BET E 7 71V

(2) Basic parameters: HAMR LT A —RZBETE T 71V

(3) Set Hamiltonian: NIV b=7 Vv 2¥EETET 71V

(4) Set condition of variational parameters : m#EH{L T LR NTA—REZB/ET DT 7 A
(5) Initial variational parameters: Z73 /37 XA — X OHJEEfEET D7 7 1)L

(6) Output: HH5 2k ZfkZ7 V) —VEBORSE2IRETE7 71V

LRTHEIND 7 7 A VEEEER - BET B LT, K0EMLHEZITO Z D HEETT, 7 7 1 VOFEH
WZOWTIE TFAN—=FE—RAADT7AMIER 2 TELIZX W0,

3.4 HERHO 7 —) T E#

ZONRYy =iz, ETRO-MABEEKE V-V AL, Juy b TE3I-FT 1 VT —=BMELTVET,
FU X HBERED Fourier BH1—F 1 ) 74— 2SR ULTLZE W,

33. TFRNA—h1—H—m@ESF 19
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AR VR —=RE—FRHANTZ 71 VIFRD &S 5 MiF2 L TWET,

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

RKEDPZIL—IUIROE B Y TT,

o BATTIFXVEHMT OF—TU =N (= DF) &3F A =X — (= D) BHEPNTEOMIZ = TRYUSHTY
£9

o BF¥—U— NRIHEARICEKARTEXT,
o BHAT. £ // THEZT(AAVINTY M) FGAREEINET,
e BEF—T—F, NIA—RX—DKRXF  NMXFREMINELFA, KTV F— b, ZARBEHEINET,

e BTHWELRTNIZNTRVWAT A=~ BELUBRWEGET 7 4V MEDELN ST A =X — (1D
NIA=Z—DfABEDLR-IZE TR DNV ARTA—X=REEL T, bR nATA—x—n
HBEINZGEAEETO I LT U, A7 7402 F v I T5E510L 0D Ay —UNEETR
RINET,

WIZ&F—T7— ROBHEZL £,
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4.1

STEOEHAICEHTZ2RRNITX -4 —

model

X+ XFH ( "Fermion Hubbard", "Spin", "Kondo Lattice" , "Fermion HubbardGC",
"SpinGC", "Kondo LatticeGC"™ D\WT i)

SRR HPREAROBEM ZIBEL £9, XFH "Fermion Hubbard" ik, &/ =ANVEMAD 7 =)V I K+
Hubbard &%
H = —u Z ngcio — Z tijCIUCjU + Z U’I’LZ‘T’NJN + Z Vijninj, .1
i itjo i i#]
XFH "Spin" & A = ANVEHADAY VR (01,00 = 2,y,2)

+ ) JijorSios Sior + >, JijoresSior S
ij,Ul ij,Ul;lfO’Q
XFH| "Kondo Lattice" l&A ./ = IVER O T8 (Hubbard B [FRRIZ U & J 2 ANE Z
x & i

J _
H=-pY chen—t) cleo+ 3 > {Sfchcm + S el + Siz(nig — ’m)}

io (ij)o i
+ Z Uniyngy + Z Vijning,
i i#j
WXL 9, 7z, "Fermion HubbardGC". "SpinGC". "Kondo LatticeGC" IEENZTN S,
JEEETD 7 o)V 3 ki F Hubbard S84 [R (4.1) ], A VR [R (4.2) | BB FHER (R (4.2) ] I2H/S
LEd, HO L OFEHMELS GC=Z IV KA AN VT WETA, HFHRFIEELTWETOT
THRELEI W,

lattice

R : XFF ("Chain Lattice", "Square Lattice", "Triangular Lattice", "Honeycomb
Lattice", "Kagome", "Ladder" OW§ D)

FRER : T ORREREL T, ERXFIIEENTH 1R (Fig. 1 (). 2 ¥RITIE ST (Fig. 1 (b)),
2 XTE =K T (Fig. 1 (c). 2 IR AMNBED BT (Fig. 2). 7 T AT (Fig. 3). BT T (Fig. 4) 12
mUET,

4.2 BFICEATB/NIA -4 —

4.21 1 RusH

Fig. 1 (a)

22
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1 Figure 2: (a)l ¥X7ufd. (b)2 WoTIEAK T, (©2 IRTL=MAKTOMAR. ry v IRy, A 7941 o —
OV, A URESIR. BEEEY A M (FE Y XOER) TRENEN LV, J &30, OEEY 1 M (%

DR TlkENTh V', J i 7,

° L
T s AREK
BB ORI E2HELET.

4.2.2 BFHET

Fig. 4
° L

B BRE

42. BFICEAT B/INTA—4—

23
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q{]‘! ]

1'{]

B2 Figure 3: 2 IRIGRAMNEDO R T OBRAN. Ky Y /By, A7V 4 br—u VB, A UG
RY FOAMIZE > THRZD 7,

BB B roRIEBELET.
o W
B B

AR BT OARR R FREL £7.

423 EAHRF. ZABRF. BORBF. HIARTF

EF#&T [Fig. 1 ()], =T [Fig. 1 (0)]. BOHEKT (Fig. 2). 5 I A#T (Fig. 3)

ZhoDF T, BREDBAN (Mh o RO e 2) 2 HWTKRFIBIREfRET 5 ke, Tho LidHlo )i
FHZAE TR FILVES HENERTE XY, £/, MAZEELEZGEITE 707028 TLET,

W, L
R . B
SRR BEDQ RO O A2 fEE L £9,

* a0W, a0L, alw,allL

24 FA4EZERIYVY—RE—RBAAHT7 7M1 ILER
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ol 0 0 ov

3 Figure 4: /1 I A KT DR,

e W

SJL V]
ta e, Vo
>yt VS

4 Figure 5: Bi1H& 1 DA,

42. BFICEATHNIX—4— 25
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apw

5 Figure 6: =K TIZBWVWT, do = (6,2),d1 = (2,4) L LEGEADBIVIBIK, d (REVR)BLTa@
(7)) — ) THENEZIHS (V1 ML 20) RT3,

B B

FRER T ERIEET D 2 RDRT MV (dy,dy) ZEEL ET (Fig. 5)e TNHDRT MVIIEHEDUWHEN Y
MV %& K & U 72 B2 (Fractional coordinate) THRE I N E T,

ARVE—RE—RNTHIEINS lattice.gp (1 IRTH. BT T TIRHEIINETA) LWVWSI T 71V EHES
. HADORKUZZE O OO LD [IZIRoTWENEIDREENDDZHENURET, 207 710, RO &
512U T gnuplot IZFHARERT ST LAHKET,

$ gnuplot lattice.gp

4.3 BItgF

URNRT A =R ZHWDS EEREHEBORT7HER AT ORI 2 R85 Z e BdkET,
e a0Wsub, a0Lsub, alWsub, alLsub, Wsub, Lsub

MR : BRE, 74 b TlE a0Wsub=a0W, a0Lsub=a0L, alWsub=alW, alLsub=all, Wsub=W,
Lsub=L &% %, TROLEKFEZHVT, EHWEEHBEBOTRTONRT A=K =PI E4T 5,

A TNSDIT A =R —DIEDHSIE a0W, a0L, alW, all, W, L LR T, =7~L. tDHE®
AR TIZEE LR WESIZIE TS L2 TUET,

26 FAZERYVY—RE—RBAAAT7 71 LER
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4.4 NI FZTVOEBEDRE

T 7 )V MEFFRHZER I N TORVWEDIZDOWTIZ 0 ICHELTH D £3, BAEERD /T A — X [FEH,
REER) (P ) ) DIERTHREL, ERDOLE I 158 CHRENTETT,

4.4.1 BRI

R EH

548A : Hubbard $ & L& TR TOZERT Vo v V2 BEL £ 7,
U

R EH

55tBA : Hubbard 5 & O TR TOA V¥4 by —o VD 2EEL X T,
e Jx, Jy, Jz, Ixy, JyX, Xz, JzX, Jyz, Jzy

B

SHBA LR TEAITO, REETLEEETFOAC VEEGE2EELET, EAAMEIZOVWT, Jx, Jy,
Jz ZEETHRODIZ, NS RA—X J2EETHE Ix = Jy = Jz = IBRAINET, J2ECL
72 BT Jx, 0y, Jz 28 ULEHBERX TR I 02K T LET,

* h, Gamma, D
o« ZH
FRER ¢ A UERITOMtEY. WS, BRI A-XEEBELET,

TROFERBATEIZ, TR TOBE L TN (1 R, BT, AT, BORK T, hIAKT) 056
TREDMLANPELY T3, /-, EHTFTREAEELR /YT X — X — % Table [table_interactions] IZF L £7,

44, "I hZTUVDOEEDRE 27
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MEER 1R | BTART | =BT | BORKT | AT AKTF | BFHKTF
J, t, V(B OK OK OK OK OK NG
J0, t0, V0 OK OK OK OK OK OK
Jl,tl, vl NG OK OK OK OK OK
J2,t2,V2 NG NG OK OK OK OK
J',t', V' (B OK OK OK OK OK NG
Jo',t0',vo' OK OK OK OK OK NG
Jl',tl', vl NG OK OK OK OK OK
J2',t2',v2"' NG NG OK OK OK OK
J', e, v (B | OK OK OK OK NG NG
Jo'',t0'",vo""’ OK OK OK OK NG NG
Jli', el v NG OK OK OK NG NG
J2'', g2, v NG NG OK OK NG NG

Table: H4& T CEBRIRELMHEEH—%, 72720, A UVEGIZODVWTIHTHIE LTE R 5 Z LA AlHE,

4.4.2 FRFTE [BFEF]

Fig. 4
e t0,tl,tl',t2,t2"’
B EHRE
BEE : BT TOR Yy BV S (Fig. 4 28) 2HEL £ 9,
* VO,V1,V1',V2,V2"'
B EH
BB TR T TOA 7Y A Ny —u VS (Fig. 4 28) 2EL £,
e J0x,J0y, J0z, J0xy, J0yx, J0xz, J0zx, J0yz, J0zy
e Jlx,Jly,J1lz,J1lxy,Jlyx, J1lxz, Jlzx,Jlyz,Jlzy
e J1'x,J1'y,J1"'z,J1l"'xy,J1"'yx,J1l"'xz,J1"zx,J1l"'yz,J1l"'zy
e J2x,J2y,J2z,J2xy, J2yx, J2xz, J22x,J2yz,J22y
e J2'x,J2'y,J2"'2,J2"'xy,J2"'yx,J2"'x2,J2"2zx,J2"'yz,J2"'zy

B E

28 FAZERYVY—RE—RBAAAT7 71 LER
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B TS T COAY UMEMEM (Fig. 4 2M8) 2#f8E L9, F26AEHIZ>WT, #lXIE Jox, J0y,
J0z 2IEETHRODIZNTA—R J0 2BET S & J0x = J0y = J0z = JOBRRAINZET, J0 %
fBE Lz ET J0x, J0y, JOozEHELEZEAR 0S50 2KTLEY, J1,J1', 302,02 220
THRMKTY,

4.4.3 EFAE (BFHEFLN)

Figs. 1,2,3
e £,t0,tl,t2
o R

£5PA : Hubbard B & OSEREM FREIITO, BEHEY 1 MEOE FHORY Yo 7 2BELET, £/, Ky
Yy 7 ORY REEREERZWIGEIZ 0,1, t2 2R ZIZBET 2ROV IINNTA—-X t 2IEET S &,
t0 = tl = t2 = t PMRAZINET, t L L0 DM APIEBESINEEEITR TS 02KTLET,

e t',t0',tl",t2"
= R

5%BA : Hubbard & & OO PRI TO, YOEEY 1 MNEDOEAHO Ry ¥V 72 IGELET, 72, Fy
Yy I ORY NAMBEER R VEEIZ 0, t1", 2" 2R L ICIHETERODICANTA—-X £ 218%E
THL, £0' = £1' = t2' = ' BRAINET, t' & t0' FOWAMREINGETIE TS
TLEMTUET,

e LTV L0, 1, E2"
s R

5%AA : Hubbard 8 & ML FREAITO, H=008Y 1 MUK AAORYy Y 72 BELET., Tz,
RYEYTORY R AAKRFERRWVEAEIX 0, 1, t2" " 2R 4 IZHBET 2ROV IZNRTA—X
' EREETHE, L0 = £l = 2" = £ BRAINHNET, £ 20 FomABEEE
NEGEIETa s I L BT UET,

° V,V0,V1,V2
R« E

AR : Hubbard 3 & OSEBEMR FHEITO, HoEEY A MO Coulomb B2 8E L £, /2. Y1 MY
Coulomb B DRV K A AMKIEMED 2 \WGEIX VO, V1, V2 Z R4 IZHET 2ROV IZNTA—& v ZI8E
TBHL, V0 =Vl = V2 = VHARAZINET, vEVOEDOMAMNIEEINEEEIZIEZTu s 5 LeKk
TUET,

e V', VO',V1', V2"

44, "I hZTUVDOEEDRE 29
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55%Bf : Hubbard & & TS FRHAI T, RIS 1 b D Coulomb BN 2L L ET, /2, ¥ MM
Coulomb T DR > RN ABMKFESR LR WEEIE VO, V1, v2' ZHl4IZEBET2RHODIZNATA—& V!
ERETDHE, VO' = V1! = v2' = V' BMRAIHET, v' & V0 FOWANREINGEEITIE
TR LERTLUET,

vll’vov l,vlll’v2ll
i

5%BA : Hubbard & TG THAIC O, 0L Y 4 NE O Coulomb A 2EELE T, F72, ¥ b
[l Coulomb F&4r D AR > R S HAUKAFED NG A X VO ', vi ', v2' ' R4 IHET R0 DIZNRT A —
AV EBETEE, VO = V1 = V2" = V' BRAINRET, v V0 HOWSELBEE
ENEGBEITII TR I L ERTLUET,

J0x, J0y, J0z, J0xy, J0yx, J0xz, J0zx, J0yz, J0zy
Jlx,Jly,Jlz,J1lxy, Jlyx,Jlxz, Jlzx,Jlyz, Jlzy
J2x,J2y,J22,32xy, J2yxX, J2x2,J22%x, J2yZ,J22ZY
B EK

FER : AV VHEEITO, BoiEY A MNEHOA Y UMHEEHEREL £, EAAEIZOWT, flZIE
JOx, J0y, J0z 2 ETHRDLVITNTIA—R J0 2IEET DL Jox = JOy = J0z = JOBRAZ
NET, J0EEFELZET IO, J0y, JozFBLHEELAHEEXTuI L6287 UET, J1,0212D
WTEFERRTT,

BOLEAY VEMEEROR Y R AEEREERZWIEEIZIE,. Jx, Iy, Iz, Ixy, Jyx, Jxz, Jzx, Jyz, Jzy
EIRETAHEL, J0x = Jlx = J2x = Ix DLDIZTARTORY NAHD A VRMHAEERIZE UE%Z
RATEZEDRHRET, Ix~ Jzy RANDENLE J0x ~ J2zy RID END 2T HHEEL EEIIE
Tar I LEETUET, UNICREEMA Y VHEEHOEE HEOH 221F£7,

- RY FAMERENE, A HEEREE. HEEROIEN AT (Jy 35) aniGa
J ZIRE
- R NAMEENE, HEEHOIENARD P00 AV HKRENEDH 556
Jx, Jy, JzD>5H 0 TR\VWHDEEE
- RY NAFREED L <O AV YR, HEEAOIEN KD 2 H 256
Jx, Jy, Jz, Jxy, Jyz, Jxz, Jyx, Jzy, JzxD>5H 0 THRVWEDZIE
- AC VRN, MEEROIEN RN e < Ry RARKEEDH 556
Jo, Jl, J2®D5H 0 THRVLDZEE

- AEVHEMREED R S AR Y NG, MR OIEN AR 2D 2856

30
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4.5

Jox, JO0y, J0z, Jlx, Jly, Jlz, J2x, J2y, J2z DS5H 0 THRWVWEDEIEE
- RV FAMKENE, AV A MEEROIN RS HH 2856

JOx ~ J2z2y DITARTDSH 0 THRVWEDEIRE

e J'x,J'y,J"'z,I"'xy,J'yx,J"'xz,J"'zx,J'"'yz,J'zy
e J0'x,J0'y,J0'2z,J0"'xy,J0"'yx,J0"'xz,J0"'zx,J0"'yz,J0"'zy
e J1'x,J1'y,J1"'z,J1l"'xy,J1"'yx,J1l"'xz,J1l"zx,J1l"'yz,J1l"'zy

¢ J2'x,J2'y,J2"'2,J2"'xy,J2'yx,J2"'xz,J2"'2x,J2"'yz,J2"'zy

s SR

FRE s AV VEREITO, YOREY A MNEOAY UHEEAZEELE T, HAEIECODWT, J'x, J'y,
J'z BIEETAHRODIINTIA—R I 2BET DB J'x = J'y = J'z = J' PRAINZET, J' %
fBELZETI %, J'y, J'zbHELEZESE TSI LEKTLET,

e J'"'x, J"'y,J"'2z,J"'xy,J"'yx,J""'xz,J"'"'zx,J"'yz,J"'"'zy
e J0"'x,J0"'y,J0"'"'2,J0" "'xy,J0"'yx,J0" "xz,J0"''zx,J0"'yz,J0""zy
e J1"'x,J1"'y,J1"'"'2,J1" "xy,J1"'yx,J1 " "xz,J1"'"zx,J1l" 'yz,J1l" 'zy

e J2'"'x,J2"'y,J2"'"'2,J2""'xy,J2"'yx,J2" "xz,J2" 'zx,J2"'yz,J2" " zy

o E

AR AV UEEITO, BEEmEY A MEHOAY UHEAAEZEELET, HAAEIZOWT, J' 'k,
J'"'y, J"'z 2 BETEIRDLVIZNRNTIA—R I 2EETSL J"''x = J'"'y = J"'z = J'"' B
AENFET, I 2EEELEZETI 'x, J''y, J"'"zbBELEGAII TSI L02KTLET,

* phase0, phasel

BR:E R (T 74V TIE0.0)

A EMET 2 VDB E £ WKy BV I K W T O ZET 5 2 ek (RALE),
dp AilMl, d@ AMENENHOAME T Z2HWS Z AR E T, 1KIGCRTIE phase0 DAFHTE £
T, PIZE, i VA 25 j YA bADKRYE YT T, EQOAMICEREZ £ 0WEHEITIFRO L5124
ES

exp(i x phase0 x m/180) x té}déw + exp(—i x phase0 x 7/180) x t*é;raéjo_

SRERGEDNTA -4 —

nelec

4.5.
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B ¢ int B (1 BA B, 262H)

A REETOR, 1 ETL | ETOMBEERLZHDEATILTLEZI N,
NVMCCalMode

s int B (F 7 AL ME =0)

FEBA ¢ [0] 2N T A — 2 D, [1] 14K - 24k 7)) — VBB DEE,
NDataldxStart

R :intB (F7 1)V ME=1)

HREA s A7 74 VDM MFES, NVMCCalMode = 0 @& 1% NDataIdxStart 71 & h,
NVMCCalMode = 1 D54 1%, NDataIdxStart # 5#FE T NDataQtySmp D7 7 1 V%2 H L
9,

NDataQtySmp

X :int B (F7 40 Ma=1)

BEA: 7 7 AV y ML, NVMCCalMode =1 DEEIZHAL £,
NSPGaussLeg

B sint B (1 BA L, 77 4V MAlXmath:S_z fR7FR T 25z=0 DKfIX 8)

SHEA . AV VETFHEEO B FED (SY [HEE) O Gauss-Legendre SREVED 9 18, S, MFR T 252=0 Ti&
mWEE e S, ERERTIRAbhERA,

NSPStot

ERX:int B OPLE, T74)VMA=0)
BB BRAVY VE TR

25z

X :int B OLAE. T7 4 ME=0)

FREA: A VE TS, .

* NMPTrans

R :int 8 (1 AL, T7 40 ME 1)

FREA : EHENE - RO BT BUN R O, TransSym 7 7 4 L THEE L/ZEAT LM S NMPTrans
£ CHHT 2, FEE2ITDRVEGEIX 1 ITRET 5,

* NSROptItrStep

FRX s int B (1 LR, 77 40 ME = 1000)

32
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FiBA : SRIETHREA T LA DRAT v 78, NVMCCalMode =0 DILEDAMHEINE T,
NSROptItrSmp

TR s int B (1 BAEE, 57 4V Ml = NSROpt ItrStep/10)

ZHEH : NSROptItrStep AT v 7, BED NSROptItrSmp AT Y T TOREN/NT A —XDFHE%

BB & 9%, NVMCCalMode =0 DHEDAMHINE T,
DSROptRedCut

F = : double £ (F 7 4 )L MME = 0.001)

FiBA ¢ SR IRZEALIH T Tk [Tahara2008 | D ey (ZX I,
DSROptStaDel

3\ ¢ double B (7 7 4+ )V ME = 0.02)

B « SR IKZEALIN T FIKFX [Tahara2008 | D e 12X,
DSROptStepDt

= : double B (7 7 A+ )L MMl = 0.02)

FtEA : SR ILTHIT S 2 2 AME, FIEFH L [Tahara2008 ] D At 12K,
NVMCWarmUp

B cint 8 (1 UL, T 7 %)L Mi=10)

SREA ¢ <L 3 T D 2 U EEL,

NVMCInterval

B sint B (1 LA E, 57 4L MMi=1)

A Uy IO Ty TR, B — A VEH % Nsite x NVMCInterval HfFWET,
NVMCSample

B sint B (1 BLE. 77 4V ME=1000)

SREA « MIFHEE I IR T B Y v TVEL

RndSeed

¥ ¢ int B (F 7 AV Ml = 123456789)

SHBA : AL DI seed, MPI 51 TIEKFIHBEIZ RndSeed +my rank+1 THIHA seed BEZ 65N E T,
NSplitSize

R :int B (1 LR, 77 4V Mé=1)

4.5.

HEE L ONEP LA
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FRER « MPI N6 % 47 S 6 DA HIEL,
* NStore
X :int B 0 HLLIE 1, 774 ME=1)

488 WIAHIE (0,0)) 3T 3 & SFAI4TAIRNC LCiifbd 24 7> 3 > (1 CHEE On. £ > 7 7L
0%y 7)Y IBITIEUT AT Y OFEHHARL £3),

* NSRCG
BX:intB OHLLIE 1, F7 4 ME=0)

5%BA : SRIETHN — R AN Sx = g 2 L &2, S 2BRICHERTTICM< e TAE Y 2HIET 572
A 7Y a ¥ [NeuscammanUmrigarChan J(1 TH4BE On, NStore & 1 ICEE I N E 9),

e ComplexType

B :int (0B LT 1, T74)0 MEK S, AERTIZ 0. HERFERTIE D)

B 0 DEERENNTA—RDOEILOAZ, 1 O & EFHE/ERM T 2 BoE bl £9,
* OQutputMode

X : "none", "correlation", "full" OWITNH (F 7 4 b “correlation‘®)

SRAR : FHE AT O MK EEE L ET ., "none" DEAIIMHBEBEBEHEL £¥ A, "correlation”
ERELZGEGICE. NEDOI—F 1) T« fourier THR—MF 23 DITHIG L7 HBIBBEZ L
9, #U<IE doc/fourier/ HOXY = a7 2B MU TS ZI W, "full" Z2HELGEICIE |
HEHETRTD i, j,0,0" 1ZDWT (¢l cjor) & 2 HWEINET RTD iy, dg, i3, 14, 01,09, 03,04 1ZDNT
(€] 5 CinosCl g Ciror) ZRFEL T, 2KV ROBFIT 1L Bogoliubov BT & b MM F ORI N
TWET, ##U & Bogoliubov RIF % ZEL 7ZE 0,

e ChDataFileHead
B : string B (77 A )V ME "zvo")

HEA: TNy N T rANDAY X, FIZIEX, —RD Green BIBDHF17 7 1 V4H xxx_cisajs.dat & L
THHENFT (xxx IZ CDataFileHead THE L7 XFD ).,

e CParaFileHead
B : string B (F 7 A4 )V ME "zgp")

RBA: MELSINZERN RN IA—RDOH N T 7 ANEZLDAY X, BRELSINEZES T A—XN
xxx_opt.dat 7 7 )L ULCTHAINET (xxx IZ CParaFileHead THE L 72 XFEDEHK).

AT VD, O(N2) 25 O(NZ) + O(NpNycs) 127 h £,
2 ATV RIE. O(Ny) + O(NpNucs) TY.

34 FAZERYVY—RE—RBAAAT7 71 LER
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ZZTIE mVMC THATAEMAN 7 7 A (ddef) D7 —< v MZBEUTHMAL 9, AS7 7 AL
UFD 6 2THEINET, BB, F—U—FNORIZHIFEIMNIZEHHEINT VWS 7 7 1V 41E vmedry.out (2 &
DERENE 77 V&R UET,

(1) VA

F—7— RIEER L (namelist.def): {3 2 input file DLFTDOV A M Z2EEE T, BB, 77 1 IVLIXME
BILIBETHZLeNTEET,

(2) HASS A —2&:
ModPara (modpara.def): FHHERFIZBEREARNRNT A =R — (1 bO, BEFELREY) 2H[/ELET,
LocSpin (locspn.def): FEAY v OAiEEHEL £7,

B) NINPZT

EBETRORATEHKINEININ =TV
H=Hr+Hu+Hv+Hy +Hg+Hp+Hy,

= _Z Z tij0102czalcj02a
%,] 01,02
Hy = Z Uinipniy,
i
Hy = Z Vijning,
Z T (nipngs + nigngy),
He = Z zTCJTC ¢y + cucuc}cm)

P
Hp = Z Jhrel el e,

_ - T T
= E E Iz]klalazﬂsfmciol Cjo2CloyCloss

i,5,k,l 01,02,03,04
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WOWTHELEY, ZIZT. niy :cT Cig BAY Y 0 ZFOH A b+ i OB FEEHETZ. n; = nip+n4y
BYA i OBFEEHETZ2ZNENRLUET, ENINIZT VDRI A—RIFILTDT 7 1)V THE
bij—o

Trans (trans.def): Hy WD t;j,,,, ZHEL £7,
CoulomblIntra (coulombintra.def): Hy RO U; 2 EL £7,
CoulombInter (coulombinter.def): , ND V;; Z#EL 7,
Hund (hund.def): Hy A® JIm 2H5E L £,
Exchange (exchange.def): Hp MO J5* Zi5E L £,
PairHop: Hp WO J*" ZH#E L £ 7.
InterAll: H; D ki, op050, ZHREL £
(4) BB RED ST A =&
BT 2ENNTA—REREL £T, EoBIREKIZ
[0) = PaPyPy, P, LI L LT Gpair),

Pa = exp Zginnnu ,
i

Py =exp %va(nl —1)(n; — 1)] ,

i

Ptgi)h = exp Z Z a2nt Z §z2nt + agnt Z fthnt)] )

L t n=0
Pd h — = exp Z Z a4nt Z£z4nt + a4nt Zf%nt ‘| ’
L t n=0
2 1
J- ks / 4P, (cos B)R(S),
82
1 . ~
LK == M ZelK.RTRv
R
Lp= Zpaéom

THEALNET, TIT. Q= (o, 8,7) FFA 7 —f. R(Q) FEEEAET. Ps(z) 13 SIKOLY v ¥ R
21K, K ;@Jjﬂg\ Tr FWHERZ MV RICHIST B WMEBE T, Gy 13T O BBEHE . po 1303
VF4EENENRLET, X7 0y - o BB 2 3583000 [Tahara2008 | DEiHH % 2R L
TLEI W, oo — KD IEEER O X7 B

N N/2
‘¢pair> = Z Z fioljag C;‘rgl C}L‘gQ |O>a
i,j=101,02
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ERVIZEBBEBTRINET, ZITNRBEEFH N E2Y A1 MITT, Rlbd 24037 A —-%&
BUATDT7 74 NVEHWTHEL XY (Ls Id ModPara 7 7 1 VTHRI A —-XDIEZ LX),

Gutzwiller (gutzwilleridx.def): Pg D55, m#bONKETEIERNTA—R g, #FHELET,
Jastrow (jastrowidx.def): P; D55, BHADONR L TEENNRTA—X v ZIFELET,
DH2: PP, THI N2 291 DX TuY - Fu VBN TEEEL£T,
DH4: PV, cRENB 491 bOXT Uy - ko UHBERFEEEL £ 7.
Orbital/OrbitalAntiParallel (orbitalidx.def): A Y > HEOEATD R T #IE |dpair) ZREL T,
OrbitalParallel: A Y > ASEATD R T WGE |Gpair) ZHE L ET,
OrbitalGeneral: X7 #l |ppair) ZHEL £7
TransSym (qptransidx.def): BB EH Y L S FAFRERNY Lp BT 2EER2ITVWET,

(5) 2438 F A — X YIHALH:

BRNTA—RIZHTHMEE2 52T, F—U - FEESNLZVESITZ 0P WMEL LTHRETh
£,

InGutzwiller: Pg NDOZEFNT A =& g, OFMEZZREL £7,
InJastrow: Py NDZEZ /T A — X v;; OYIEMEEZEL £,
InDH2: P, WO 2 %4 bD&7THY - Ao VHBEET of) omiEEREL 7.
InDH4: P\, Wo 4 %14 boxTay - woHBET o) ommiEze el £,
InOrbital/InOrbitalAntiParallel: X7 HE |ppair) D firj (BT DHIMEZEL 9,
InOrbitalParallel: <7 #8 |ppair) D fivjo (BT 2 HIHMEZ FE L 7,
InOrbitalGeneral: X7 #38 |¢pair) D fivjo, (BT DHHEEZREL £,

(6) H5J7:
OneBodyG (greenone.def): 1113 % —1{k Green B Zf8E L £,

TwoBodyG (greentwo.def): 1779 % —{K Green BBz faE L £,

51 AA7 74 IIBEMR7 7 1)L (namelist.def)

HETHATAAN I 7AL—RNE2HELET, 770 RCELTIE,. UFTOLS5 75—y b2 LTV
7,

51. AA7 74 IBER7Z 7 1)L (hamelist.def) 37
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ModPara modpara.def

LocSpin =zlocspn.def

Trans ztransfer.def

InterAll zinterall.def

Orbital orbitalidx.def

OneBodyG zcisajs.def

TwoBodyG zcisajscktaltdc.def

511 7714 )LERX

[string01] [string02]

512 RS A—%

e [ string01 ]

T3 ¢ string 4 (&)

FEA: XF—U—-REEELET,
o [ string02 ]

3 ¢ string B

BB F—TU—FIZOBNITONE T 7 A NHEREL £ (R,

5.1.3 FEAHIL—I

KI7ANEBMEHTRIZHZ>TOIL—IVIELLTO@ED TY,

o F—U— NZEREE, FAZEH @) 2RI 7 A VHEEES LT, 77 A VAIRBREHBIZEET

g/ij_o

o 77 A IVHIAF ¥ —17 — KX Table[Table:Defs] IZ L W 8L £,

o BTHE LA E W T2\ F — 7 — KX ModPara, LocSpin, Orbital, TransSym T3, ZNUNDF—7 —
RiZ2WnWTid, BEPBRWEESIZT 74V MEPRHAINET (BRI A—RIZODVWTIERELI T,
FETAHHRELRDET), dFIZE 7 7 A VOHIHZSRLTLZI W,

o ¥ —U— NREARICEERTE X7,

s FBELAEF—T—F, 77 AVPHFELBVGAERT I - TLET,

o # THEDTRBARITINET,

38
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Keywords WiHe 27 71 ILOME

ModPara * FHEMADNTA =2 2BELET,

LocSpin * JAE - BREAY Y Z2IBELET,

Trans — M — M EEHEZREL £7,

InterAll — M AR EEHEZRREL £7

Coulomblntra Wi —o VHHEFHZEEL £,

Coulomblnter YA MH o —v VMHEEHZREL £,

Hund 7 v MEAERELET,

PairHop R7 Ry Vv IMHAEEAZRELET,

Exchange XYM EEHEZRRELET,

Gutzwiller B b3 % Gutzwiller 728 EL 7,

Jastrow Bf{b 9 % EAT Jastrow A F%2EEL T,

DH2 RELT 5294 b&x 7oy - Ao UHBRTEEEL T,
DH4 RE LT 5491 bx 7oy - Ao UHBRTFEEELE T,
Orbital * RVPAZ DAY Y 2RO R T BN F2HEL £,

Orbital AntiParallel ROEATDAY v 2R DR THER T2 HEE L 7,
OrbitalParallel EATDAY Y Z2FEDORTHER T 2T L £7,
OrbitalGeneral RYYER 2B EL 9,

TransSym * A - AEF R 2R EL £9,

InGutzwiller Gutzwiller K¥DHIHIHZFE L £ 9,

InJastrow AT Jastrow KT OYIAMEZREL £ 9,

InDH2 29 A MxTaY - A BT OIEEREL £,
InDH4 4% hxTuy - hu UMHBERTOEERE LT,
InOrbital XY WIERT fir;, OHMMEZBEL £7,
InOrbitalAntiParallel | 7 HUBER T fip,;, OHHMEZ L L £,
InOrbitalParallel RTYWERF fiojo PDHMEZREL £,
InOrbitalGeneral RTYWERT fiojor OPIMEZFHEL 9,

OneBodyG T a—k7) —vEKERELET,

TwoBodyG e 5 k) — VBBEIREL £ 9

5.2 ModPara 7 7 1 )L (modpara.def)

FHETCHAT SN IA R Z2HRELET, UTDLI 27 4—vy b2 LTVET,

(continues on next page)

5.2. ModPara 7 7 1 JL (modpara.def) 39
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(HI D=V 5 D E)

VMC_Cal_Parameters

CDataFileHead zvo
CParaFileHead zgp

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

5.21 774 IR

DRDES I8 U2 & 0 £,

e 1-541: Ay X (IDEPNTHIED D THA),

* 6 17: [string01] [string02]

o 7 17: [string03] [string04]

o 81T AV X (IBEPNTEIED D £HA)

* 9 f7PAB#: [string05] [int01] (% U < i& [double01])
HIHH O IGBERIZA T D@D TY,

e [ string01 ]

T3 ¢« string B (22 ASH])

40
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HREA: T U RNTY RN T ANDAY X ERTHZODOF—T7—F, MZ2HEELTEHED L A,
e [ string02 ]
= ¢ string B (22 ASH])

FEA: T NSV N T AN DAy X, HIZIE, — (KD Green BIBD T 7 7 1 V4 D% xxx_cisajs.dat & L
THAHEINFT (xxx I[ZHEE U7 XCFED ).,

e [ string03 ]
3 ¢ string B (ZEE AT])

B BEALENSZEDNRTA—RDOHE N T 7 ANZLDANY RERTODF—T7— R, ME2EELTHM
EhH o EHA,

e [ string04 ]
3\ ¢ string B (ZEEAH])

B MBELEINZEDPRIA—ZROHEA T 7 ANEDAY X, MBILEINFZERNRNT A =D
xxx_optdat 7 7 1)L UTHIINET (xxx IZIBE U 72 X FHEEH).

o [ string05 |

F=R : string B ([E 7€)

BEA: ¥— U — ROIBEERITVET,
« [int01 ] ([ double01 1)

T3 ¢ int (double) B (22 A W)

BB F—T—FTOENITONDENTA—REHEELET,

5.2.2 EAIL—I

ARKIZ7ANBEHTZIIHZ>TOL—IVIZLLTDOED T,

¢ OFTHUBETIZF — U — F2dd#iik, FAaZEa (EEW) 2D 2RICEBEZ2ES X7,

* OFTHBBETIZ “7 THEZITRHALAENEEA,

523 ¥F—7TU—FK

* NVMCCalMode

X :int B (F7 40 ME =0)

5.2. ModPara 7 7 1 JL (modpara.def) 41
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SRR ¢ [0] 28T A =X DigE L, [1] 14K - 2 A0 7)) — VBB DE R,
* NLanczosMode
R :intH (F7 4 ME =0)

5HBH ¢ [0] fTH L Ze\, [1] Single Lanczos Step T &)V ¥ — £ T, [2] Single Lanczos Step T T &)L
F—, 1A - 2407 — VB E THE (G 1,2 I NVMCCalMode = | O AHHATTEE, )

* NDataIdxStart
R :int B (F 7 4 )L M = 0)

B H A T7 74 VDM IMFES, NVMCCalMode = 0 @ ¥4 1% NDataIdxStart M H 71 & h,
NVMCCalMode = 1 O &1k, NDataldxStart #* 5 #%E T NDataQtySmp D 7 7 A Vv Z2H 1L
£75

* NDataQtySmp

X :int B (F7 40 ME=1)

BB 7 7 A DE Y MY, NVMCCalMode =1 DHAITHEHL £,
s Nsite

B ¢ int B (1 LA B, 267H)

AR s U A MR TRET 2 BEL
e Nelectron

B ¢ int B (1 LA B, 67H)

REA: EFORTEH (BEFHIL 2 Nelectron THA 5N 3),
* NCond

= int B (0 BAE)

SREA : (REE T D,
* 25z

= ¢ int B

FREA : 2.5, Dffi, BYBRT 2ME720,2 S, IXMEHTIEET 2HENDH 5,
* NSPGaussLeg

R :int B (1 BLE, 774V M =28)

FRER : A VBB O B 5 (SY [EiE) O Gauss-Legendre sREGIED 73 58K

42
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e NSPStot
X int B OLAE, T74)ME=0)
B A VETFH.

e NMPTrans
ER:intfB (F7 1)V Mi=1)

5%BR : NMPTrans OiffixH i TIiLE - #& 7R FRMED & B OB 2B ES 5, ADLE XA %
%52 %, TransSym 7 7 TV THRE UL /ZEAT LS NMPTrans M E CHEMAT 5, HEE2THRVE
A TITRETI2HENDHD £7,

¢ NSROptItrStep

B int B (1 AL, 57 4L M# = 1000)

%8R : SR EETHIELT 2HEDEAT v 7, NVMCCalMode =0 DHEDOAHHINE T,
* NSROptItrSmp

B it B (1 LEBL T 7 4 )L MMl = NSROpt It rStep/10)

E%EH : NSROptItrStep AT v 7, HED NSROptItrSmp AT v T TDEEHN/NT A — XD W%
WiE& 3§ 5, NVMCCalMode =0 DHFEDAFHINET,

* DSROptRedCut

3\ : double % (7 7 4 )L ME = 0.001)

5BA ¢ SR IEEEALN T, T [Tahara2008 | D gy X,
* DSROptStaDel

= : double #! (7 7 )V M = 0.02)

B49A ¢ SR ML T, FHEH [Tahara2008 ] @ & (2555,
+ DSROpt StepDt

2= : double £

ZRBA : SR LT AT A% AlR, FiEFwSC [Tahara2008 1 D At 124 it.
* NSROptCGMaxIter

R :int B (57 4 )V ME =0)

SRBA : SR-CGHETD, CGEDHEV R UMD ER, 0 L RZEE LG4, AT STH0Y 1 X077
FETTBEDITHRD £T, NSRCG!I=0 DEEOAFHINET,

5.2. ModPara 7 7 1 JL (modpara.def) 43
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* DSROptCGTol
3 : double B (57 4 )L MMl = 1.0e-10)

5BA : SR-CG HETD., CG HEDINKHIESM, BERT MIVOEEDO HITEYFEHIREZ OMEATIZR -7
5 CGHEEZKTUET, NSRCG!=0DGEDOAMIFHINET,

* NVMCWarmUp
s int B (1 A E, 57 4 )L Mi=10)
SRBA ¢ vV a T O ZE M U L,
* NVMCInterval
R :int B (1 BLE, 77 40 Mé=1)
BRI T Y TR, B — A VEHi% Nsite x NVMCInterval HfFWET,
* NVMCSample
FRX s int B (1 LR, 77 4V MME=1000)
FREA : WIRHERI SIS T 29 > TV,
* NExUpdatePath
B3 ¢ int B (0 A E)

AR ETRTH—AVEHT2ETFLIHE [0] ROV, [1]BOLZDHREEZLET, AL VROGEIZ
B2 IIRETHDHENDY 7,

* RndSeed

F= ¢ int 1

SHBA ¢ ELEL DI seed, MPI 51 TIE&KFIHHBEIZ RndSeed +my rank+1 THIH seed BE5Z 5N E T,
* NSplitSize

R :int B (1 LR, 77 4V Mé=1)

FRBA : MPI PNEBNGS %2 17 5 556 D51 EL,
* NStore

BRX:intBOBLLIEL, F7 1) ME=1)

SR ¢ WIFHIE (0xO)) ZFHRT % & ETHITHIRIC L TEELT 247 3> (1 THEEOn, €V T AL
oY > ) BTG U T AE ) OHEE AL 3,

B AT VRS, O(NZ) 25 O(NZ) + O(NpNuics) K7D £3,
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* NSRCG
B cint T OB UL L, 7740V Mi=0)

SHBA : SR IETHAL —IRGER S =g 2 L 12, S 2BBICHBERTITM Z 2 TAE Y 2HIET 5
A 7Y a ¥ [NeuscammanUmrigarChan [(1 TH4BE On, NStore & 1 ICEE I N E 7).

5.3 LocSpin 5% 7 7 1 )L (locspn.def)

JAIEAY VEELET, UTDL5% 74—y b2 LTWVWET,

P O W 0 J o U b W NN - O
O B O P O Fr O Fr O F O

=

531 771X

DPFROES i bR %2 2 0 £,
o 117 Ay X (AIBEPNTEIED D £EA),
* 2 7: [string01] [int01]
¢ 3541 Ay X (MIAREPNTHMED D £HA),

* 6 17LARE: [int02] [int03]

“ ATV RIE. O(Ny) + O(NpNucs) TY.

5.3. LocSpin #£%E 7 7 1 )L (locspn.def) 45
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532 NS AX—%

o [ string01 ]
B ¢ string B4 (ZE A
BB RIEA Y Y OREERT X — 7 — F (fER),
e [intO1 ]
B ¢ int BL (ZEE A
SR : REA Y Y ORMBUEIEE T 5 BH,
e [int02 ]
B3 ¢ int B (22 A
B VA P RS EEE T O 0Lk Nsite RIMTHEL XY,
e [int03 ]

= ¢ int B (EEHAH)

FREA . EEEFRIEA Y 2 EE T 58 (0: EEET, 1: RIEAE YY),

5.3.3 FEAIL—I

ARI7ANEMEHTDIZHZ>TOL—)VIELFO@ED TT,
o TTBUEE CHARARELTD By ~y XOBKIEITEEEA,
e [int01 ] & [int03 | THRE SN2 REE T HORBD»RLZHEIIT I KT LET,
o [int02 | DIRED Y 1 MR B2 GHIE 7 KT LET,

o [int02 ] eV A MBLED LS IZADMEEZ L 558137 —KTLXT,

5.4 Trans {5 7 7 1 ) (trans.def)

— e — AR EAER 2 NIV b =T AT INA . NIV E =T VHOHEEMNN T A =X tije,00 ZFEEL X
T, MITMAZHEEEIUTTEASNET,
Hr =— Z tij0102czolcj02
ijo109

A7 74 V238 L £7,
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NTransfer 24

W ooy oy NS NN O N O
O O P O O Fr P O O Fr B O O
o O oYY O N O N
O O P O O Fr P OO RF B O O
e i i i e e e e

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

O O O O O O O O O O O o o O

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

541 7714 EX

PRDES I U RSS2 & 0 £,

o i Ay X (DS NTH D D £EA),

e 2 47: [string01] [int01]

¢ 3541 Ay X (MIAREPNTHMED D FHA),

* 6 17 BAF%: [int02] [int03] [int04] [int05] [double01] [double02]

542 K A—%

e [ string01 ]

B ¢ string B (ZZEAAH])

B ERTDHNTA-XDOBBDOF—T — FHZ2HEL X ().

e [intO1 ]

B ¢ int B (2 AR

N

A EHT BT A — X DR

BMefREL X,

5.4. Trans 8% 7 7 1 JL (trans.def)
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o [int02 ], [ int04 ]

B ¢ int B (ZFEARH)

B VA RS EEET HEM, 0L ENsite RICHEL X,
* [int03 ], [ int05 ]

Fo= : int B (% TR )

FiBE : AV ERIRE T DL
0: 7y A Y
I: XU VA Y
EEIRT D ek ET,

¢ [ doubleO1 ]

= : double #Y (42 5 ARH)

BA ¢ b0, DEMEIEEL £,
e [ double02 ]

= : double #Y (42 5 AH)

BA : b0, DEMEIEEL £,

5.4.3 FEAHIL—I

K77 ANEFHATEIIHzoTOL—IVIFBLFD@ED TT,

o ITRERE TRARAEITD By Ny XDEKITTE EEA,

o HITREFFINEEA,

o [int01 ] LEFEI N TV D Trasfer DRBVRRLZHHITT I KT LET,

e [int02 ]-[ int05 | ZF5E T HBE. HPHA DB EREEL -GG I —KTLET,
DRRZEN =T BEVDH D 7,

¢ Hamiltonian 23T)L I — b LW HIBRD S tij0,0, = tj-wwl
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5.5 InterAll {57 7 1 )L

—HRE 7 AR EAEE NIV N T AT INA. NIV T UHFOMHEBEAERANST A =R ERBELE T, (1)

MZZHFLU T TERAONET,

UEDNDS

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

DRIz 71 Vil 230 L 3,

B oot
I’L]klo’10’20’30’4ci0‘1 Cjoy ckcrgclmk

NInterAll 36

========zInterAll=====

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

O O O O O O O O O O O O o o o o o o

O O O O O O O O O O O O o o o o o o

55.1 771 IILFR

PDRDES I U RS & 0 £,
o 14T A X ([AIBEPNTHHIED D $HA),

* 2 7: [string01] [int01]

¢ 3547 AV X (MIPEPNTHHED D FEA),

o 6 77 BAK: [int02] [int03] [int04] [int05] [int06] [int07] [int08] [int09] [double01] [double02]

5.5. InterAlliIEET7 71 )L
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55.2 XS A—%

e [ string01 ]

3 ¢ string T (22 A W)

SRR AR EEHOMBOF —T - FAZBEL 7T ((ER).

e [int01 ]

B3 s int B (ZEEA)

SRR« AR EMEFH OMBEREL £,
e [int02 ], [ int04 ], [ int06 ], [ int08 ]

B ¢ int B (EEA)

BEA: VA MRS EEETOEM 0 ENsite RITHEL XY,

e [int03 ], [ int05 ], [ int07 ], [ int09 ]
= ¢ int B (22 4R H)
B : AV VR S RAL
0: 7y FAE Y
L ATV AE Y
BEINT DD HkET,
¢ [ doubleO1 ]
3\ : double %Y (78 4 A H)
SR 2 Lijkioyoaosos DERZEEL £,
e [ double02 ]
= : double #Y (42 5 ARH)

E;EEH H Iijk101020354 @Eeugﬁ’é*gﬁb ij_o

5.5.3 ERIL—I

KI7ANEBMEHTAIZHZ>TOIL—VIELLTO@ED TI,
o THIEE CHAAAREITD A, ~NY ZDEBKIITEEEA,

e NINP=ZTUDBINI =P EWSHIRD®S Ljkie,oros0s

— It

DERERT-TRERH D 7,

lkjiocsoz0201
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o [int01 ] ¥ EHEZNTWS InterAll DRBNELZGEIFT I KT LET,

o [int02 ]-[ int09 | ZFEE S HBE. HHADBEHEZHBEL GRRITI - TLET,

5.6 Coulombintra 5% 7 7 1 /U (coulombintra.def)

YA b7 —a UHEEAZ NIV =T VITNIMAES, NIMAZEIU T TSR oNET,

Hy = Z Uinipngy
i

AR 7 7 A VBl 2R L &9,

.000000
.000000
.000000
.000000
.000000
.000000

5.6.1 771X

DR &S i bRz & 0 £,
e 11 Ay X (AR EPNTERMED D £HA),
* 2 17: [string01] [int01]
¢ 3541 ANy X (MIAEPNTHRMED D FHA),

* 6 17LAR%: [int02] [double01]

5.6.2 NS A—%

e [ string01 ]

3\ ¢ string B (ZEEAH])

BB AT A b —n VHEEHOREDOF—7 - N 2HEEL £ ((ER).

e [intO1 ]

5.6. Coulombintra {57 7 7 1 JL (coulombintra.def)
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R int B (FEEH AT

BB AT A b —n UHAEEHOREZHREL £7,
e [int02 ]

B ¢ int B (ZEEAH)

B VA RS EREET S, 0LAENsite RITHEL X,
* [ doubleOl ]

= : double B (%2 AH)

B U; ZHREL XY,

5.6.3 HEAH/IL—I

KI7ANEBMEHTREIIHZ>TOIL—VIELLTO@ED TI,
o THEIE CHAABREITD A, ~NY ZDEBKIITEEEA,
e [int0] ] EEBINTWVWABA VYA b —0 VHEEHORBDRELLGE5IFT I —KTLET,

o [int02] 25T DB, HPASNDOBEEZE LG EIIT I —KTLET,

5.7 Coulombinter {57 7 7 4 JL (coulombiter.def)

YA b —0 VHEFHZNAINV T VMR ET, FTMABHEIMUFTEXSNET,

Hy = Z Vigning

.3

UFRIZ7 71Vl Z2# L 9,

.500000000000000
.500000000000000
.500000000000000
.500000000000000
.500000000000000
.500000000000000
.500000000000000
.500000000000000

w w NN R R o o
o N~ 1O BN W P
e =t

(continues on next page)
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(HI D=V 5 D E)

4 5 1.500000000000000
4 1 1.500000000000000
5 3 1.500000000000000
5 2 1.500000000000000

571 771X

DFRO &S i U2 2 0 £,
o 117 ANy X (AIBRELNTEIED D £EA),
* 2 17: [string01] [int01]
¢ 3541 Ay X (MNREPNTHMED D £HA),

* 6 17LAR%: [int02] [int03] [double01]

572 XS A —%

e [ string01 ]

3 ¢ string B (ZEE AT])

AR A MHEZ -0 VHEEROREOF -7 — N 2HEEL X (ER).

e [int01 ]
B ¢ int B (22 AR
AR VA MHZ —o VAR ORBEREL 9.
e [int02 ], [ int03 ]
B ¢ int B (22 E A
FEA: VA RS ERET ORI 0Lk Nsite RITHREL XY,
« [ doubleOl ]
F= : double Y (225K 7)

BBV, AIEELET

5.7.3 FEAIL—I

K77 ANBEHTEIIHZ>TOL—IVIZLLTDOED T,

5.7. Coulomblinter 5%& 7 7 1 JL (coulombiter.def)
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o ATEUEE CTRARAELTD By Ny XDEBRIZTE EEA,

e [int0l ] EEFZINTVWEIA TV A M —0 VHEMFEHORENRZ25E6ETI KT ULET,

e [int02 ]-[int03 ] Z5E T B X, HPHN OB EHBEL 25EIFT 7 —KTLET,

5.8 Hund {57 7 4 JL (hund.def)

Hund 7y 7V V7% NIV =7 VNI MAE T, HITMAZHIUFTHEAONET,

Hu ==Y J5" (nagnge +nayny,)

2%

P N e 2 it A O S S

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

5.8.1 771X

DRDES I8 U RSB E & 0 £,
e 117 Ay X (AIBEPNTEIED D £EA),
o 2 7: [string01] [int01]
¢ 3541 Ay X (MNREPNTHMED D £HA),

o 6 f7BAKE: [int02] [int03] [double01]

5.8.2 XS A—%

e [ string01 ]

= ¢ string B (2 AH])

B : Hund 7y 70 VI OMBOF—7 — FHEBEL £9 ().
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e [int01 ]

B ¢ int B (FEEH AW

F2BA : Hund v 7Y v 7 OB A HEEL £7,
e [int02 ], [ int03 ]

R : int B (FEARA)

B VA MRS EBET S, 0Lk Nsite R THREL £,
* [ doubleO1 ]

3 @ double Y (22 4 A H)

BB : JHund R R L ¥

5.8.3 HEAIL—I

RKI7ANEBMEHTHIIHZ>TOL—IVIZLLTDO@EY TI,
o [THEIE CHAAAET D A, Ny ZOERIITEEEA,
o [int0l ] EEHEINTWS Hund v 7V ¥ OMRBMRGLBIGEEITS—KTULET,

* [int02 ]-[int03 | Z5E 2B, HPENDBEEREL 2HEIET I —KTLET,

5.9 PairHop €7 7 1 )L

PaitHop 7y 7'V V7% NIV N7 VITMITNAET, MIIMABHIFUFTHEAONET,

Pai
Hp = E Jijalr(CITCjTC;riCji + chciic;?cm)
,J

Fiz7 7 VBl Z230# L £9,

5.9. PairHop #8777 7 1 /L 55
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5.9.1 771X

DR &S i bR %2 & 0 £,
o 117 Ay X (AIBRELPNTEIED D £EA),
* 2 {7: [string01] [int01]
¢ 3541 Ay X (MNREPNTHMED D £HA),

6 17LARE: [int02] [int03] [double01]

5.9.2 /XS X —%

e [ string01 ]

B ¢ string B (ZE A

5888 : PairHop 71 v 7 ) ¥ OMBOF — 7 — R4 EHE L T (EX).
* [int01 ]

W= ¢ int B (28 (4R T)

B8 : PairHop 77 v 7' ) ¥ 7 DKE fRE L £ 7,
e [int02 ], [ int03 ]

B« int B (219 R )

B VA MRS EBET S, 0L L Nsite RITHEL £,
« [ double01 ]

= : double B! (% 1 R )

BB : D AHELET,

5.9.3 FEAHIL—I

ARKIZ7ANEFHEHTEIHZ>TOIL—IVIZLATFOED T,
o [FHEIE CHMAAAZIT DA, ~NY ZOEBBIITEEHA,
e [int01 ] X EFZINT WS PairtHop vy 7V V7 ORBP R GH5IETTI—KTLUET,

o [int02 ]-[ int03 ] Z5E T HBE. HPHA DB EZHBEL 5B IFT 7 —KTLET,
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5.10 Exchange 5% 7 7 1 JL (exchange.def)

Exchange 7y 7)Y 7R NINV =T VIMHIMAET, BFROGAEIZK
He =y T (chejel e + el yejieliein)
i
BTz 51, A VROEGEITIE

Hep = JE(SHS; +575))
1.7

PRTMASNET, BAFIZ7 7AWl Zal# L 9,

5.10.1 7 71 ILER

RO &SI BUCIR U R 2R %2 & 0 £7,
e 1 Ay X (R EPNTERMED D £HA),
* 2 47: [string01] [int01]
e 3541 Ay X (fAIEPNTHRED D £HA),

o 6 17 LAF%: [int02] [int03] [double01]

5102 NS A —%

e [ string01 ]

¥ ¢ string B (ZEEAT)

5%EA : Exchange 7y 7'V Y T OMRBOF—7 — RE&%2BEL £T (EE).
e [int01 ]

B ¢ int B (ZFE AR

5.10. Exchange 5% 7 7 1 JL (exchange.def) 57
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5B : Exchange 7y 7V v 7O EREEL £ 7,
e [int02 ], [ int03 ]

B : int B (EEARTA)

B VA MRS EBET S, 0Lk Nsite RITHEL £,
¢ [ doubleO1 ]

F= : double Y (22 4K 7)

BB : T RHEEL X T

5.10.3 EH/IL—IL

KI7ANEBFEHTEIIHI>TOL—IVIZLATDOED T,
o [THEIE THARAAZITI A, Ny ZOERIITEEEA,
e [int01 ] ¥ EHEXN TS Exchange v 7V v 7 OMRBMPRRZ G5 KT LET,

o [int02 ]-[ int03 | ZFRE S HBE, HHADBEHEZHEL GRRITI - TLET,

5.11 Gutzwiller 5% 7 7 1 )L (gutzwiller.def)
Gutzwiller [X+

Pa = exp lz gmnnu]
i

DEREETVET, HETEINTA—REIY A NEFi & g DERFNRNITA—ZDEFTY, U771 VH#l%
AL £9,

NGutzwillerIdx 2
ComplexType 0

0 0

1 0

2 0

3 1

(continue...)

12 1
13
14 0

(continues on next page)
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(HID =I5 D E)

15 0
0 1
1 0

5111 771 )ILER

PFOESITATBICIR U R 2R E LD T (N, 1EV 1 ML N, 3£53 37 A — X OFEHEOE),
e 117 Ay X (IREPNTERED D £EA),
* 2 17: [string01] [int01]
* 3 17: [string02] [int02]

¢ 4517 ANy X (MIBEPNTHHED D FEA),

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

(6+ Ny) - (5+ N, + N,) 17 : [int05] [int06]

511.2 XS X—%

e [ string01 ]
3 ¢ string B (Z2EHAH)
BB 2 g AT A — X OFBORBMO ¥ —7 — FHEFEL £ 3 (R,
e [int01 ]
B ¢ int B (ZEE A
HEA: g DEH T A — X OHORBMAEEL £,
e [ string02 ]
B ¢ string B4 (2 AT
BB g DENNTA—ROMAEIET 57-0DF -7 — R4 %2IEEL T (1),
e [int02 ]
=X+ int B (22 A )
B A5 A —ZOMEITET HHE, 0 BER. 1 BEEBUTHISL 7,

e [int03 ]

5.11. Gutzwiller 5% 7 7 1 JU (gutzwiller.def) 59
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B ¢ int B (ZEEA)

BUEA: A DRSS EHET HBM. 0Lk Nsite RiTHEL X,
e [int04 ]

Foat ¢ int B (R )

BB : g; DL /ST A= 2 OMEERLET, 0B E [int01] R THEL £ T,
o [int05 ]

Fo= : int B (219

BB 1 gi DR /ST A~ ROFHERL £ T BOELAROBIER), 0 BLE [int01] KW THEL X5,
* [ int06 ]

Fo=t : int B (211

FEEA @ [int05] THE L7z g DED NI A - X OEEMAEZREL £, BT 2541 1. Ba#Elkl
BWGAEIFZ0ELET,

5.11.3 ®EA/L—I

AKIZ7ANBEHTBIIHZ>TOL—IVIZLLTDOED T,
o [THEIE CTHMAAAEIT DI A, ~NY ZDOEBIITEEZHA,
o [int0l | EEHEZINTWVWEIEDNT A —XDFEHEORBNELRIGEITIT I KT LET,

o [int02 ]-[int06 | Z 552 DX, PN DBBMZIREL GG IET 7 - TLE T,

5.12 Jastrow {57 7 7 1 /L (jastrow.def)

Jastrow [XF

Pj = exp [; Zvij(ni —1)(n; — 1)]

i#]
DEEZITVET, FEETENITA—ZBEIA MET,) & v; DERNTA—ZDHFSTT, ATFIZT7 7 AV
ZRl#k L £,

NJastrowIdx 5
ComplexType O

(continues on next page)
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(HID =I5 D E)

0 1 0
0 2 1
0 3 0
(continue...)
0 1
1 1
2 1
3 1
4 1

5,121 7 71 IR

PRDES AT U R LD 2 LD £ (N, 1391 ML N, BED /8T A — X DFEEHDE),
e 1T ANy X (IAEPNTHRMED D £HA).
* 2 17: [string01] [int01]
e 3 47: [string02] [int02]
o 4547 ANy X (fAIBEIPNTEED D FHA),
¢ 6-(5+ N, x (N, — 1)) 47: [int03] [int04] [int05]

« (6+ Ny x (Ny —1)) - (5+ N, x (N, — 1) + N;) 17 : [int06] [int07]

5122 XS X—%

e [ string01 ]

3 ¢ string B (22 ASH])

B vy DEDNT A= X OFEHOMBDOF—7 — FHZ2HEEL T (ER).
e [intO1 ]

F= ¢ int B (254 R H)

SRR vy DEDNT A — X OFEBDOMBEREL £7,
e [ string02 ]

F= ¢ string B (22 A H])

B v DEDPNTA—RZDMELRET 520D F—T— N 2HEEL £ (R,

5.12. Jastrow i5%E 7 7 1 JL (jastrow.def) 61
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e [int02 ]
B ¢ int B (FEEH AW
FREA vy DED AT A—RXDORIZIREL £9, 0 28FEH | PERBITHIEL £,
e [int03 ], [ int04 ]
B ¢ int B (FEEAH)
B VA MRS EBET S, 0Lk Nsite R THREL £,
e [ int05 ]
FR : int B (EFEARA)
At v DEDNT A —XOFEEHERL 3, 0L [int0]] K THEL £7,
e [int06 ]

B ¢ int B (EEA)

B vy DEDNTA— RO ERL T (RELAEOHEM). 0L L [int0l] R THEL X9,

e [int07 ]

R int B (EE AT

FEEA ¢ [int06] THRE L7z vy DED/NT A - X Ol AREZREL £, w2561 1, Bl

BWEEIF0ELET,

5.12.3 FEHIL—IL

RKI7ANEBMEHTIIIHZ>TOIL—IVIELLTO@ED TT,
o THEIE CHAAAREITD A, ~NY ZDEBKIITEEEA,
e [int0] ] EEBINTWVIBEN NI A —XDEHORBPRLIGHEIITI—KTLET,

o [int02 ]-[ int07 ] Z5E T HBR. HPANOEBEZHREL GEIEFT I —KTLET,

5,13 DH2 87 71 )L

2
,Péi)h = exp Z Z(agnt Z E’LdQ’ﬂt + agnt Z gzh2nt)
t i %

n=0 [
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TEINB 2 Y1 D doublon-holon #HER T DEREEZITVWET, BETEINTA—XRIIY A MNEE EZDFAM
2H A b, ol DERRTA—ROBET, BHRTA—RIEEY A MEIC t FERELET, &5 A&,
2B 2 FEMI3 R [Tahara2008 | 2 ZEBL &\, UTFIZ7 71 Wl 2 &# L £ 9,

NDoublonHolon2siteIdx 2
ComplexType 0

0 5 15 0

0 13 7 1

1 6 12 0

1 14 4 1
(continue...)

15 0 10 0

15 8 2 1

0 1

1 1

2 1
(continue. . .)

10 1

11 1

5.13.1 771 IR

MUFRDESIATHICIGURRBIERE L D T (N TV NI Nane FE5H /37 X — X OFEEDE),
e 1T Ay X (IAEPNTHEMED D £HA),
e 2 47: [string01] [int01]
* 3 47: [string02] [int02]
¢ 4541 Ay X (MAEPNTHMED D £HA),
* 6-(5+ Ng X Ngno) 17: [int03] [int04] [int05] [int06]

o (6+ Ny X Nana) - (5+ (N + 6) x Napo) 47 : [int07] [int08]

5.13.2 NS A —%

e [ string01 ]
2 ¢ string B (ZEEAT)

B BNNTRA—XDE Y MEBOF -7 - FHZ2REL X3 ((ER).

5.13. DH2E5ET7 7 1)L 63
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e [intO1 ]
B @ int B (BEHAT)
BA AN NTA—RDEy MEBEREL T,
e [ string02 ]
F ¢ string B (ZEEAT)
B BN NI A—ROMAERET 27-0DF - — FL4EEEL T ((TE).
e [int02 ]
F= ¢ int B (229 R H)
SRR AN NTA—ROREREL £, 0 BFEH 1| BWEBBUITHISL £7,
e [int03 ], [ int04 ], [ intO5 ]
FR : int B (EEARTA)
B VA MRS EBET S, 0Lk Nsite RITHEL £,
e [ int06 ]
R int B (EE AT
BB AN NTA—ROFEFEERLET, 0LLE [int0]] KimTHEL £,
e [int07 ]
R int B (FEE AT
FREA : BN NI A — X OEFHERL 9 (RE LA EOREH), HIX
— n: AP ® doublon(holon) %% (0, 1, 2)
— s: HulAY doublon DHE 0, LMY holon D6 1
S BHRTA—RADEY FEE (0, -- - [intl]-1)
EUT, (2n+s)x [int01] +t #FHEL £7,
* [ int08 ]
B : int B (EFEARA)

FREA : [int07] THRE L AZEDNT A - X Ot EEEZREL 9. Rl 25A1 1. &LV
HIF0ELET,
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5.13.3 ERH/IL—IL

KI7ANBMEHATEIIHZ>TONL—IVIZLLTD®@EY TY,
o THEIE THARAAEITD A, Ny ZOERIITEEEA,
o [int0] ] EEHEZINTWEIEDNT A —XDFEHOBRBNELRIGEITIT I KT LET,

o [int02 ]-[int08 | Z 552 B X, HHEHADBBMEZIREL GG IET 7 - TLET,

514 DH4 €771 )L

4
4
Pzgjh = €xp Z Z(O‘Znt Z gid4nt + O‘Znt Z Eﬁlnt)
t i i

n=0
THRI NS 4 YA b doublon-holon MR T DR EZTVET, HHETENTA—XIFVA METi L ZTDEM
44N, ol DBERATA—RDEST, BHATA—RIFETA MEC t FERELET, &85 X —X, H
B2 B #MIE SR [Tahara2008 | 2 ZEL &V, ARIZ7 71 WVl ZE#H L 9,

NDoublonHolondsiteIdx 1
ComplexType 0

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
9 1

5141 7714 ILER

LURD &S ITATHITIS U R R SR %E L 0 T (N, BY A ML Nang RES /S5 A — X OFEEOR).
. 117~y & (D EPNTHEED D £EA),

* 2 47: [string01] [int01]
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* 3 17: [string02] [int02]
e 4547 AN X ([AIREINTHRED D THA),
* 6-(5+ Ny X Ngna) 17: [int03] [int04] [int05] [int06] [int07] [int08]

* (6+ Ny X Ngpa) - 5+ (Ng + 10) x Ngna) 17 : [int09] [int10]

5142 X5 X—%

o [ string01 ]
B ¢ string %I (%21 AT
BB 8T A—RDYy MEROF— T — RHEIREL 5 (L5).
e [intOl ]
B ¢ int BL (2 E A
BB AT A—X Dty MRABERELE T,
o [ string02 |
= ¢ string B (42 AAT)
B BN R A— ROMEET 270D F — 7 — FEEEEL T (),
e [int02 ]
¢ int B (2 R
BB BRI AR DREEEL T, 0 PFEH 1 BEBBUIHIEL 9.
e [int03 ], [ int04 ], [ int05 ], [ int06 ], [ int07 ]
B ¢ int B (ZEEAT)
FER: VA P RS EEE S ORI 0 LAk Nsite RIMTHEL XY,
e [int08 ]
B2 ¢ int B (22 AR H)
B BT A—ROFEEERLE S, 0LLE [int0]] Rl THEL £,
e [int09 ]
B2 ¢ int B (FE AR

A B NTA RO E R L £T (BELAEOREH), i
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— n: JAF ® doublon(holon) ¥ (0, 1,2, 3, 4)
— s: HulHY doublon DG4 0, H0x holon DS 1
— BRI A=ZDEY bEF (O, - [intl]-1)
LT, (2n+8)x [int01] [2] +t 2% EL £,
e [intl0 ]
R int B (EEH AT

FEEA @ [int09] THE L/ZN/NT A - X Ol FEZREL 9. Roltd 2541 1. &l L 2w
BlE0ELET,

5.14.3 FERIL—IL

RKI7ANEBMEHTBIIHZ>TOIL—IVIELTO@ED TI,
o THEIE CHAAAREITD A, Ny ZDEBKIITEEEA,
e [int0] ] EEBINTWVIBENNT A —XDEHORBPELIGHEIIZI—KTLET,

o [int02 ]-[intl0] Z5ET HBR. HPAN OB ZHREL GEIEFT I —KTLET,

5.15 Orbital/OrbitalAntiParallel {57 7 7 1 )L (orbitalidx.def)

N. N/2
|¢Pair> = [Z fijC;rTC;¢] |O>

ij=1

TRINDIRTYHEDFREEZITVWET, HETDHNTA KRBT A MEF 6, LERNANTA—-XOMHEZHEL £
IV N Al g () 01 L= it/ O S

NOrbitalIdx 64
ComplexType 0

0 0 0
0 1 1
0 2 2
0 3 3
(continue. . .)
15 9 62

(continues on next page)
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(HID =I5 D E)

15 10 63

0 1

1 1
(continue. . .)

62 1

63 1

5.151 771 ILFER

UFDEITHITIGEURR IR E LD T (N EY A1 NI N, 3ED T A — X DFEIHDE),

o L~y & (HERNT HIEED D £ A),

* 2 47: [string01] [int01]

* 3 17: [string02] [int02]

5.15.2 XS X—%

e [ string01 ]

3 ¢ string T (Z2E A W)

B AT A—ZDRy MEBOF—T - FEHEREL X3 ((FER).

e [int01 ]

FR : int B (EERA)

B AN NTRA—XDRy MEBEREL X7,

e [ string02 ]

= ¢ string B (224 A H])

B AN NTRA—RDOBERET 5720DF -7 — F4EFEL £T (FER),

e [int02 ]

2 ¢ int B (ZEARH)

4517 ~Ny X ([APEPNTERTED D FHA),
6 - (5+ N2) 17: [int03] [int04] [int05] [int06]

(6+ N2) - (5+ N2 + N,) 17 : [int07] [int08]

68
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FREA: AN NTA—XDOMAERREL £T, 0 PFEL 1 WERBITHIEL 7,
e [int03 ], [ int04 ]

B ¢ int B (ZEEARH)

BB VA MRS EEETHEM 0 A ENsite RIMTHEL XY,
e [int05 ]

R int B (EEH AT

FEA: AN NRTA—XOFEFEAERL T, 0LLE [int0]] RiETHEL £,
* [int06 ]

B ¢ int B

SREA . KRR EME — N2 ON(ModPara 7 7 1 VT NMPTrans DEDIGEIZER) OGE. £B4H/8
TA=R f;; OFFOMIZF S & KEET 20 G &2 EERET 5, [int06 =1 12X VTS5 EEET S,
N EMIBE R M€ — N A% OFF D54 3B K T HE,

o [int07 ]

W2 ¢ int B (AR

BB 48T A — X ORE R L ¥ 9 ELAEOREM). 0 LLE [in01] Rl ciE L £ 3,
e [ int08 ]

M2 ¢ int B (B R )

FREA : [int06] THIE LZD NI A - X Ot EHEEZREL £ 9. Rl 25A1 1. &ElL RS
B0 LET,

5.15.3 AL —I

ARKIZ7ANBEHTZIIHZ>TOL—IVIZLLTDOED T,
o [THEIE CHAAAEIT DI A, ~NY ZDERIITEEZHA,
o [Int0]1 | EEHEINTWVWEIEDNT A —XDFHEORBNELRIGEIFIT I KT LET,

* [int02 ]-[ int08 | ZF5E S H KX, HPHA DB ZREL GBI —KTLET,

5.15. Orbital/OrbitalAntiParallel 5% 7 7 - JL (orbitalidx.def) 69
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5.16 OrbitalParallel {87 7 1 L

N N/2
|¢pair> = [Z fio'jffczdc;a'] |0>

i,7=1

THRINDIRTYPHEDOREEZITVWET, HETHNATA—XEY A MEF,j LERNATA—XOMEHEZHEL £
o UFIZ7 71 VBl ZFER L £9,

NOrbitalIdx 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

5.16.1 7 7 1 LR

PFROE TG URRDZERNE L D £ (N EV A1 ML N, 1FED /8T A — X OFEEDOE).
e 117 Ay X (IREPNTEED D £EA),
e 2 47: [string01] [int01]
* 3 17: [string02] [int02]
¢ 4541 Ay X (MAREPNTHMED D £HA),
« 6-(5+ N, x (N, — 1)/2) 47: [int03] [int04] [int05] [int06]

« (6+ Ny (N, —1)/2) - 5+ Ny = (N, — 1)/2 4+ N,) 47 : [int07] [int08]

5.16.2 /XS X —%

e [ string01 ]
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B ¢ string B (22 AT

BEA: AT A—RZDL Y MEEOF—T - NEEEEL £ (TR,
[intO1 ]

B ¢ int B (EEHAH)

A AR NRTA—X DRy MRBERELXT,

[ string02 ]

=R : string B (B HAT)

Bt BRI A= RDOBIRIEET 2720DF -7 — FHEH/EL £T (FER),
[ int02 ]

B2 ¢ int B (22 AR

FREA: AN NTA—XDOBEREL X T, 0 FEM 1 PWEBRBITHIEL 7,
[ int03 ], [ int04 ]

B ¢ int B (22 A

FEA: VA RS EHET OBE. 0L ENsite RITHREL XY,

[ int05 ]

B ¢ int B (2 E A

R BRI A -2 OREMERL T, 0 LLE [int0]] Rl THEL £9.

[ int06 |

B3 ¢ int B

S48R ;RIS E — R ON( ModPara 7 7 £ LC NMPTrans A DB & ICHR) OBa. 24
TA=LK fi; OBRSOMIITERKET 2 0GP 2 EERET 5. [int06]=+1 12k WS EHEET 2,
S5 41 — R 2¥ OFF Q%54 13818 Al 6,

[ int07 ]
B ¢ int B (ZEEA)

BEE s A 8T A — RO ERL 9 (BUELAORGEM). 0 8L [int01] KRIFTHEL £,
[ int08 |

R ¢ int B (2 AR

5.16.
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FREA ¢ [int06] THE L/ZD/NT A - X Ot EEEZREL 9. RollLtdT 25A1 1. &ElL RS
B0 LET,

5.16.3 FEHE/IL—IL

RKI7ANEBMEHTAIIHZ>TOIL—IVIELLTO@ED TY,
o ITHEIE CHAABREITD A, ~NY ZDERIITEEEA,
e [int0] ] EEBINTWVIBENNT A —XDEHORBPRLIGHEIZIZI—KTLET,

o [int02 ]-[ int08 ] 245 E T B KR, HPHAN DB EZHEL G5B IEFT I —KTLET,

5.17 OrbitalGeneral I5E7 7 1)L

N/2

10)

Ns
E ' E ' TP BN
fw1jd2cinlcj02

i,j=101,02

|¢pair> =

TRINDIRTHEOREEZTVWET, HHETENTA—XBZY A b ESi,j, AEY 01,00 EERNTA—=ZD
HEHEHRELUET, i+0Ny<j+ 02N, (0=0,1) 27T LOCHETIHERH T, ATIZT 7 1L
EHEHLET,

NOrbitalIdx 255
ComplexType O

o o0 1 1 1
(continue...)
14 0 15 1 253
15 0 15 1 254

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

5171 771 1L BX

BFDES IfFRICIS UREBIHREE D £ T (N, B A ML N, REH /S5 A — X OFEHOK). L5357
A — DI N, 1 i+ 0Ny < j + 03N, (0 = 0,1) &7 RT OBRMIHIE L, S. = 0 DHEE N, = N2,
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S, HFFDLEIE N, = 2N2 — N fldle 720 £5,
e 117 Ay X (AIBEPNTEIED D £EA),
e 2 f7: [string01] [int01]
« 3 47F: [string02] [int02]

¢ 4511 ANy X (MAREPNTHMED D FHA),

6 - (5+ N,) 171 [int03] [int04] [int05] [int06] [int07] [int08]

(6+ N,) - (5+ N, + Ny) 47 : [int09] [int10]

517.2 X5 X—%

e [ string01 ]

3 ¢ string B (22 A H])

FREA : BN NRTA—ADEY MREOF—T - FHEZHEEL 3 ((TE),
e [intO1 ]

TR ¢ int B (22 AT

FHBA : BRI A= Dy MEABERELET,
e [ string02 ]

F= ¢ string B (42 A H])

FHBA : BN NRTA—RDOREIRET 572DDFXF -7 — F£4E2EEL T ((TX),
e [int02 ]

R int B (EE AT

SR B NTA—ROBEREL T, 0 VER 1 AERLBIINIEL £,
e [int03 ], [ int05 ]

FR ¢ int B (2R

B VA MRS EEET S, 0L L Nsite RITHEL X,
« [int04 ], [ int06 |

FR ¢ int B (ZBHART)

SREA : AV VEBETAER, 0031 ALYV, 1 | A ITHIEL T,

5.17. OrbitalGeneral 57 7 1 )L 73
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e [int07 ]

B ¢ int B (FEEH AW

BB AN NTA—XOFEEAERL T, 0LLE [int01] RiETHEL 7,
. [int08 ]

3 ¢ int B

SHER ¢ SRS E — KA ON(ModPara 7 7 1 )V C NMPTrans DE D& IZER)) O5E. 248
TA =R fi; OBFZOMIZIF S %2 KIET 2 0G0 2 EEELT 5, [int08 =+l IZXOVFTE2HEET S,
KRR 4 E — R 2% OFF D5 & 13 A fE,

* [int09 ]

=« int BL (2819 KA

FEA: ANNT A - RO ERL X (RECAEDOREM). 0 LAL [int0l] R THEL 7,
e [int10]

B s int B (ZEEA)

FEEA ¢ [int06] THIE L/cZN/NT A - X Ot FHE2ZREL 9. Rt d 2541 1. il 2w
AlF0 LT,

5.17.3 FERIL—IL

RKI7ANEFHTRZIZHZ>TOL—VIZLLTDO®EH TI,
o THEIE CHAAAEITD A, Ny ZDERIITEEEA,
e [int0] ] EEBINTWVIBREN NI A —XDEHORBPRLIGHEIITI—KTLET,

o [int02 ]-[intl0 ] ZFEE T HBE. HHADOBHEZBEL LA I KT LET,
5.18 TransSym #5%E 7 7 1 )L (gptransidx.def)
EBEIY L = 1 S p oK TR LRFHIHENE Lp = ¥, pala OVWT, EHEY A FERHET 54

ERFVET, HHT 28—k (o, R) CHREINET, HEEGLAVEASER 10T “HEHE" 45
FLTLKEEW, UTIZ7 v WHlzzE#HL £7,

(continues on next page)
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(HI D=V 5 D E)

0 1.000000
1 1.000000
2 1.000000
3 1.000000
0 0 0
(continue...)
3 12 1
3 13 2

5.18.1 7 71 /LR

UFDEITHBITIGURR IR E & D 3 (N 13V 1 ME Npg I3 HEE T OREHDRED),
e 1T ANy X (IAEPNTHRMED D £HA).
* 2 17: [string01] [int01]
¢ 3541 Ay X (MIAEPNTHMED D £HA),

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

(6+ Ntg) - (5+ (N5 + 1) x Npg) 17 : [int03] [int04] [int05] [int06]

5.18.2 XS X—%

* [ string01 ]
3 ¢ string B (22 ERT)
SEEA : BTSN R — V ORBUCEIT 2 X — 7 — R&4RIEEL £ T (1),
« [int01 ]
Fo= ¢ int B (2 ER )
BEE B X — L DR R L T
« [int02 ]
B ¢ int BL (ZEE A
BER : BTG N K — Y (o, R) RHRET HEM, 0 LLE [in0] | RIETHEL £ T,

¢ [ doubleO1 ]

5.18. TransSym 1% 7 7 1 JL (qptransidx.def) 75
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X ¢ double B (%2 HANH)

S8 : B Z — 2 (o, R) DE A pycos(K - R) ZHEL £,
« [int03 ]

st ¢ int B (%2 R )

BB : S X — > (o, R) AHEET B, 0 BLE [int0] | REGTHEL £5,
« [int04 ], [ int05 ]

B3t ¢ int B (28 R )

BB VA M ESREET OB, 0Lk Nsite RIWTHEL X9, [int03 ] THE L 72 - [EEEE)
ZYA MES [int0d | ITEH I EZGEDTEEN. T4 MBS [int05 ] £ 72D XS ITREL X7

* [int06 ]
B ¢ int B (EEAH)

SREA . AL E — N2 ON(ModPara 7 7 1 VT NMPTrans MEDIGEIZER) D54, MitiHE
HCAERHEBHETORENPKIET 20802 E#EE TS, [int06 |=+1 ICLOVFEE2BET 5, KA
AR5 %M€ — N % OFF DG4 I3 AT HE,

5.18.3 EREIL—IL

KI7ANVEBMEHTAIZHZ>TOL—VIELLTO@ED TT,
o [THEIE CHAAAZIT I A, ~NY ZOERIITEEZHA,
o [int0l ] EEHBINTVWBEENAX — Y ORBBARLEBEITITS— KT LET,

o [int02 ]-[ int06 | ZHEAE T D HE, HPHADBEBEZHBEL LA T I KT LET,

519 ZHRNSAXA—YWEERET 7 1)L

BERPNIA—ZOYMEZZRET LS EATARTT, BN TA—XROEEIEZ AT 714
IBER 7 7 14 IV (namelist.def) \Z T InGutzwiller, InJastrow, InDH2, InDH4, InOrbital,
InOrbitalAntiParallel, InOrbitalParallel, InOrbitalGeneral 2% —7 — K& L THET 3
ZeTKAMUET, BB, 77407 4—3 v MERTHETY, BUF, InJastrow 7 7 1 VOl %Gl L
ES

(continues on next page)
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FDR— T 5 D)

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

27 =9.017586139930480749e-02 0.000000000000000000e+00

5.19.1 771 ILFER

UFDESITBIZISUE R DA E & D £9 (N, IZED/3T A — X OREFHDKEE,
e 141 ANy X (ARELNTHRIED D TEA),
* 2 47: [string01] [int01]

¢ 3547 A X (MIBEPNTHHED D TEA).

6 - (5+ N,) 17: [int02] [double01] [double02]

5.19.2 /XS X—%

« [ string01 |

F= ¢ string B (224 A H])

FRER : BRI A—RBBOF—T - FHZBEL £T ((ER).
e [intO1 ]

R int B (EEARA)

SEBA : BN A — KRB ERELE T,
e [int02 ]

B ¢ int B (22 AR

FREA: AN NT A - X O EE T HBE. 0 AL [int0] ] THEL X,
¢ [ doubleOl ]

= ¢ double BY (72 4R H[)

A D NT A =R OWHIEDOFERE G A £ T,

* [ double02 ] 4= : double 4 (425 AR H)

5.19. ZEH/N\SX—S{HERET 71V
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EA : EDNT A - X DOUMEDEH 25X £,

5.19.3 FEAREIL—IL
RKI7ANBMEHTHIZHZ>TOL—IVIZLLTO®@ED TY,

o THEIE CHAAAEIT D A, ~NY ZOERIITEEEA,

o [int0] ] EEBINTWVWABEN /NG A —XDMBMPRRBGEEIZITS—KRTLUET,
5.20 OneBodyG #5%& 7 7 1 /L (greenone.def)

R T B RS — VIS (c] cjo,) BIRELE T, BUFIZ7 7 A MR FERL £ T,

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
11 1 11 1
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5.20.1 7 71 LR

DR &S i bR %2 & 0 £,
o 117 Ay X (AIBRELPNTEIED D £EA),
* 2 {7: [string01] [int01]
¢ 3541 Ay X (MNREPNTHMED D £HA),

* 6 17 BAK: [int02] [int03] [int04] [int05]

5.20.2 NS A—%

« [ string01 ]

= ¢ string B (%2 A A

FHEA . —KZ ) — VBB ASREOF - - R EREL £T (IEE).
e [int01 ]

3 ¢ int B (ZEEAT)

BB s R — VBB OREE FEE L £ 9
e [int02 ], [ int04 ]

F= ¢ int B (Z2H AT

SREA: VA MEFSEBET OB, 0 L Nsite RIGTHREL £,
« [int03 ], [ int05 ]

B ¢ int B (ZEEAH)

BiBE : AV EIRE T DL
0: 7w TAEY

I: ¥ v Ay
BEINT 5 e ET,

5.20.3 FERIL—IL

KI7ANEBMEHTIIIHZ>TOIL—IVIELLTO@ED TY,

5.20. OneBodyG 5% 7 7 1 /U (greenone.def) 79
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o ATEUEE CTRARAELTD By Ny XDEBRIZTE EEA,
o [int0l ] LEFINT WS KT ) — VBB D ORMBPBR L5 H5E3 T KT UET,
o [int02 ]-[int05 ] Z5E T B X, HPHAN OB EHEL 25EIF LI —KTLET,

5.21 TwoBodyG 5% 7 7 1 /L (greentwo.def)

R - T B RS ) — VB (], cjouch, cloy) BIEELET. TICT 7 1 WPl FRL 27,

NCisAjsCktAltDC 576

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

5211 771 IR

RO &S ITATBUCIS U R BB Z2 & D 7,

80 BEEIFXFRN—FNE—RAADT77M1ILER




mVMC Documentation, ) ') —X 1.1.0

e 117 ANV X (AINELPNTEMED D THA),
e 2 47: [string01] [int01]

¢ 3517 AV X (IBEPNTHIED D £EA),

6 47 BAB#: [int02] [int03] [int04] [int05] [int06] [int07] [int08] [int09]

5.21.2 XS X—%

[ string01 |
B ¢ string A (22 AT
FREA : RS — VEIBUR AR DF — T — N EREL £ (R,
e [intO1 ]

FR :int B (EEARA)

FEEA : AR — VBB OB R FRRE L £,
e [int02 ], [ int04 ], [ int06 ], [ intO8 ]

FR : int B (EEARA)

BEA: VA MRS EHEETHEM 0 A ENsite RIMTHEL XY,
e [int03 ], [ int05 ], [ int07 ], [ int09 ]

R ¢ int B (EEART)

BB AV VR RET S
0: 7y ALY
1: XAy
BERT B HRET,

5.21.3 EH/IL—IL

KI7ANZMEHTIIHZ>TONL—IVIZLLTD@EY TY,
o THEE THARAAZITI A, Ny ZOERIITEEEA,

o [int0] ] LEFEINT WS AR — VBB D OB R L5637 KT ULET,

5.21. TwoBodyG 15 7 7 1 /L (greentwo.def)
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 [int02 ]-[int09 | 25§ 2B, HFENDBEEREL 2HEIET I —#KTLET,

82 BEEIFXFRN—FNE—RAADT77M1ILER



83

BO6E

HAO774I)

MO 774V O—BEIE D@D T, ***2|k ModPara 7 7 1 )LD CParaFileHead THREINLZAY
AN, xxx 121 CDataFileHead TIREINDE ANy XH, yyy iZlk ModPara 7 7 4 )LD NDataIdxStart,
NDataQtySmp IZfE\W NDataIdxStart --- NDataIdxStart + NDataQtySmp DJEIZFEHI N E T, F7-.
777 1Z1¥ ModPara 7 7 1 )V® NDataIdxStart A d#I N FE 7,

T77AILE WHTBT771ILDOHRE
#%%_opt.dat LI NIRRT XA —&.

***_gutzwiller_opt.dat

il X 7z Gutzwiller KK+

*%%*_jastrow_opt.dat

I b X 7z Jastrow AF-.

REfbEnz 291 b&x7ar-ka UHBIKF
wEfbENz 484 v X T voko VAEERE
oAb X N7 T ER T
IXNLF— & ZDHE.

N T A — R A E R O .

£ a AT B EHEREIZ BT 5 1.
EVFAAAY YT VT OBRIZET SR
—{k7Y — B

TR — B

*#%_doublonHolon2site_opt.dat

**%*_doublonHolon4site_opt.dat

**%*_orbital_opt.dat

XXX_out_yyy.dat

XXx_var_yyy.dat

xxx_CalcTimer.dat

XXX_time_zzz.dat

XXX_cisajs_yyy.dat

xxx_cisajscktalt_yyy.dat

6.1 ZRNSX—=4HN7 7414 (**_opt.dat)

SRIETHRBILINIZEN NI A—REIXNF—P—FHNINET, BHNRTA—XP—FITHALRD D0,
L3N T A — R igBE LR OYBLRDFEEZTIGAICHEALET, HhIhsT -2

d(h) _d(h
<H>7 <H2>7gia Vij, azi& 044$n)7 ij

T, TNFNDFYIE & fEHERZAE DRI TSN F T CEEMEIZER. EROIEIC, EHERZITEROAT ), 8, &
F=2N 17 eHhEI N, BEOMIFEAZHTRY SN E T, ***Zld ModPara 7 7 1 VD CParaFileHead
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THEINDI~Y ARSI E T,

6.2 27 v TRER/NNF A =457 71l (xxx_var_yyy.dat)
SRIEDEAT Y FIZBFBERNT A =R T2 )VFX =D zgp_opt.dat L FFRT “BRLLAENS” HhahET
(FEHEfR 213 o) I NE T, xxx IZ1% CDataFileHead THREI NS~y &M, yyy 2l ModPara 7 7

A1 J)V® NDataIdxStart,NDataQtySmp 2\ NDataIdxStart ---NDataldxStart +NDataQtySmp D
EIZ Gl X N E T,

6.3 Gutzwiller KFHD7 7 1)L (***_gutzwiller_opt.dat)

SR I CHEIL X N7z Guizwiller HF2 &z T, BAERNT EHNRNTA—YWEEERE7 7M1l D
InGutzwiller ¥§E€ 7 7 1 WV & [E U T,

6.4 Jastrow RFHA7 7 1)L (***_jastrow_opt.dat)

SR = TR L X 7z Jastrow RFHBHEAOENFE T, HAERNE ED/NRSA - HEERE 7 7 1 )L D InJastrow
BEI77ANVERIULTY,

652 4 by TJOorvHAROVYEBEFEAZ 7 4L (*_doublon-
Holon2site_opt.dat)

SR ECTlE L X 72 2 Y1 - D doublon-holon FHEKN 2 & nE 3, HHERNIE E9/ 5 X -5 HEEE
774 ®DH2 {87 7 1)V ER U T,

664 4 Ny T OrvEROVYHEHERFHEADT 7 14JL (*_doublon-
Holon4site_opt.dat)

SR /ETHREAILE 172 4 Y1 - D doublon-holon MK TR H &N T, HABRNIT EN/NS A —YHHEERTE
774)0 O InDH448E7 7 AV ERUTY,

6.7 RT7EEE AT 7 1)L (***_orbital_opt.dat)

SR IETHRBEI I NIZRTHEDE D NNT A =2 hEINnET, BARRE ZEL NS A -9 DHERE7 71
@D InOrbital fEE 7 7 1V ER LT,
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6.8 xxx_out_yyy.dat

v mOFHRERE LT,

2 <H2> 7 <H>2 z 2\2
MIEC I NET, (H) O2WTEEBEESVBEhENHETEI N, ZNDAEFEBOAH NI NET, xxx I
I CDataFileHead TIHEIND Y ZH, yyy Il ModPara 7 7 1 VD NDatalIdxStart, NDataQtySmp
12\ NDataIdxStart --- NDataIdxStart + NDataQtySmp DJEIZFGE#H I E T, LAFICHAHI%FEH L
ij_o

.151983765704212992e+01
.619082955438887268e+02
.288482613817423150e+01
.972000325276957824e+02
.308897206011880421e+01
.072610167083121837e+02

.124622418360909482e-01 \
.019905203939084959%9e-01
.006903733262847433e-01
.824505193695792893e-01
.701244886956570168e-01 \
.029162857569105916e-01

S N e e
N O g N

6.9 xxx_CalcTimer.dat

PR T RRIT, WP O FHRLEIR AL A BT E D YT o il E S, RO I hE T,
HOBNIEAT D@D T,

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

(continues on next page)
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(HI D=V 5 D E)

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

6.10 xxx_time_zzz.dat

HEMBE LT EIZY > 7Y V78, hopping B & U exchange D7 v 75— M9 % acceptance
ratio(acc_hopp, acc_ex), TNENDT v 77— s ORATFEEL (n_hopp, n_ex) B & UFET L B0 % IHIC B H
UET, xxx IZi& CDataFileHead TREI NS ~NY XM, 72z IZ1E ModPara 7 7 1 )LD NDataldxStart
MRlEE N E T, WAHNIBATD@ED TY,

00000 acc_hop acc_ex n_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

86 BOEHNT7II




mVMC Documentation, ) ') —X 1.1.0

6.11 xxx_cisajs_yyy.dat

OneBodyG #65E 7 7 1 WV THE S e — K27 ) — VI (c]) cjo,) DFFRBEEZ M I L E T, xxx 1
CDataFileHead THEI NS~y XN, yyy iZid ModPara 7 7 1 )LD NDataldxStart, NDataQtySmp IZ
e\ NDataIdxStart ---NDataIdxStart + NDataQtySmp DIEIZFEHEH I NE T, BATIZ T 7 1 Vil % Gl #k

LEd,

0 0 0 0 0.4452776740 0.0000000000
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

6.11.1 771 ILER

* [int01 ] [int02 ] [int03 | [ int04 ] [ doubleO1 | [ double02 |

6.11.2 NS X—%

« [int01 ], [ int03 ]

3 ¢ int B

BB V1 NESARETAMML [int01 | 456 B A b [int03] A F 1 FEELET
« [int02], [ int04 ]

3 ¢ int 1

HER: AV VEEETAEM, [int02] Aoy, [int03] A8 oo IHIEL ET,
0: 7vTAEY

I: ¥ VA Y

ERLUET,

* [ double01 ], [ double02 ]

#2 : double %Y

6.11. xxx_cisajs_yyy.dat 87
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BREA t (cl,, cion) DIEERL X T,
[ double01 | A352EE, [ double02 | AR &KL £ 7,

6.12 xxx_cisajscktalt_yyy.dat

TwoBodyG #§5E 7 7 1 )V T E N k7 ) — VB (cl, Cjoych,, Cloy) DRIFRERZHMNLET, xxx 1213
CDataFileHead THEINA Y XN, yyy iZld ModPara 7 7 1 )LD NDataldxStart, NDataQtySmp iZ
€\ NDataIdxStart --- NDataldxStart + NDataQtySmp DONHIZFEEK I NE T, PATIZ 7 7 1 Wil % Zdi#k
L/ ij_o

15cm

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

6.121 7 71 IR

* [int01 | [int02 ] [int03 | [int04 ] [ int05 | [ int06 ] [ int07 | [ intO8 ] [ doubleO1 | [ double02 ]

6.12.2 /NS X —%

« [int01 ], [int03 ], [ int05 ], [int07 ]
F= ¢ int B

BEE: Y NESRIET AL [int01 ] A5 ¥4 b, [int03] A% ¥4 b, [int0S5] Ak ¥ b, [int07
[ HIYA M ERLET,

« [int02 ], [int04 ], [ int06 ], [ int08 ]

B :int B

BB AV Y AIET A, [int02] Aoy . [int04] Aoy [int06] AT oy, [int08 ] A% oy 1ZHHIE L
ESr N
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0: 7y A Y
1: XAV
RLUET,

* [ double01 ], [ double02 ]

3 : double #4

BB ¢ <cjglcjgzclg3clg4> DEEXRLUET,
[ doubleO1 | 23 HER. [ double02 | A EHZEZRL £7,

6.13 xxx_Is_out_yyy.dat

Power Lanczos {E1Z & W sk 7= (H), (H?) B XTI T A —X o OIEICHE I I E T, ModPara
B®E 7 7 1)L T NVMCCalMode =1, NLanczosmode =1, 2 IZ&HRET A I CHEINF T, xxx 121X
CDataFileHead THEINA~NY XN, yyy iZld ModPara 7 7 1 )LD NDataldxStart, NDataQtySmp iZ
i\ NDataIdxStart ---NDataIdxStart + NDataQtySmp DIEIZFIHK T N E T,

6.14 xxx_Is_cisajs_yyy.dat

Power Lanczos 7512 & D k& 7z, OneBodyG fi7E 7 7 1 W THRE I Wiz —K 7 ) — VI <6101Cj02> DEMEHRZ
HAOLET, 771 VEAIE xxx_cisajs_yyy.dat 7 7 1 V& [A U TY, ModPara $§& 7 7 4 LT NVMCCalMode
=1, NLanczosmode =2 IZFXETHZ & TEHAINET,

6.15 xxx_Is_cisajscktalt_yyy.dat

Power Lanczos 7412 & U K& 7z, TwoBodyG 5% 7 7 1 )V THE S iz k7Y — B <c;folcj0202,,30104> DEk
HiERA2HNLUET, 771 VBRI xxx_cisajscktalt_yyy.dat 7 7 1 L&A UTT, ModPara {7 71T
NVMCCalMode = 1, NLanczosmode =2 IZ&ET D Z & TEtBEINE T,
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BT7TE

73 X A

71 ZHEVTFAHNOE

ZE VT IIVEIETE, AT IREREEEZ AR L T, 2 0FTHEIBBN G0/ X — X 2 ZE 3 FHIZRE > ThosE(t
5L TR TFLRRDEERE (£ 72 I1HEE 3V X —RE8) O BBEEE R RD £9, FARITEBIBIE
XS B YELR D HIFHEZ BT A EO T, vV a THEHE Y T AV aEEFAL, R L KEAMNES T TY S

EITVWET,
RN r =T, Y7 U TITHVSERRE UTETOEREMEE |2) 2L > TWET:

N./2 N./2
@) =TT e, I .10
n=1

n=

-

1
ZITC e BnBHOBT (AEY o) ONLE, ¢f  FZOMETOET (ALY o) OEREHETE2XRLET,

DEEZE WS &, HET A DHFHER

WIAY) _ 5~ (@A) )

W=y =2 W)

LB, v THEBEDOELE

_ L) o

LEHELT,

N (lALR)
() =3 o) s

x

EXHLUZB, 2 CHETANE LI 7HEBETE YT AL EEIZ L DI L TWE T, Local Green” s function
|

(Wlcl,cjor 1)
Gi'aa’ x)= =
7o) =
CEBINETH, CNBEET A% ¢ o LLBZLT, AUAKRICLVEANEY Y TV V7T L

MTEET, Bd, b7V v il TAEBERICOVWTIE, ALY IV A AR —FEE2FHLULTWET

[Mutsuo2008 ].


http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/SFMT
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7.2 Bogoliubov %17

AV VRDFHBEIZBWT —KIE (transfer), Interall WA TOMELEM, HEBEEDO 1 > F v 7 ADEEICIE
Bogoliubov EEAHEONTVWET, — T, AE Y OWHFRBRD & SI7 2)b I 4 VDR - MHEBET ¢,
Cic WL TEEMIBILNTEET:

S
Siz = Z Uc;rgcig

o=—5

S-1

St = Z VS(S+1)—o(o+ l)CL,HCw
o=—5
5-1

Sy = > VS(S+1) —alo+ el cio
o=-—5

AR r—UTlE, S=12DACVROAMOFE->THY, EEHDOATS=1/2 BV ZHDEHAVTVWET,

73 X747 V-2 —4—1T53KXDOHEE

ZOHITIH, N T4 T V-AL—X—THRDOE OMHBIZOWTCHRBIZE LD ET, RE & R4 TR T4 7 -
AL =& —f7HRE B -2V =X —17H XM OBFREZEL L, &% 12 fi; OFRMEDROZERIZDOWTHIL
7,

731 f;; & O, DBEFR (REY RETOHZE
SEBEIE VT ANV IRTRMTIBI B D — K> & LTHWO SN T 4 7 V-A L — X =175
Ns N./2
|ppr) = ( Z fijC;[TCL) 0),
i5=1

DESITERINET, ZIT, Ny E3¥ A1 MY N, BEETE, fi; BEDNT AT, flHRIDD, DI
fij BFEBEAEL T, £/, - AL —2 =175 LT

N./2 N./2

|¢SL> = ( U ¢IL¢>( 1__[ ¢;¢>|0>7

Ns
,(/}’jlo‘ = Z cbinac;ro'
i=1

EEHLVET, 2720, 0 FEREREETHY, 70Xy H—DT VR &,y AV

N

Z PinoPimo = 6nm7

i=1
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TREINET, ZOEREOBGRY S, L TFOBF%RR
[wlgawmahr = 6nm7

oy (sulelcoldst)
Gie = (eigCia) = (psr|Pst)

= Z q)ina(bjna-
NEPNET,

RIZ, [psL) BB, fij & iy DRSO SOBGERERUE T, o, OXHBERERVS 2, [dg) &

N./2

‘¢SL> X H (¢LT¢L(H)¢)|O>,

n=1
cEEHZONET, 22T, un) En=1,2,--- ,N,/2DBEHAERL T, FmzfliHcds2o, H—-0x7
n=pun) LHRBHEEEEAELES, ZOLE K] —q/zww LEUT KK, = KL KD OBfRE w52 T,

N,

\

N./2

(w,tw ,)I0) = 1T xim

|psr) o<

’:1

n

“(2

DEFARONE T, TH&D f; BE—-AL -2 —fFHXDOBREIZ LD

Ne

KT) o) = ( i {i (I)inT‘I)jnl} Cj¢6§¢)Ne/2|0>’

ij=1 n=1

meg -

Il
_

Ne
2
=) Bint Py
n=1

LUTRINBI LD £F, 55, ZOBRIEE—-AL — X —(THIRTHA NG fi; DRAD—DTHY,
SR IE AT E M (X0 u(n) 2ERD) BE O —VOHMHE (T7bb By OFFEO EHHE) ILHRIZL
£, COHBEDSEN f; ORI OB > TWET,

732 F[J & (I)[n @Fﬁ{% (Z L’_°‘/IIZ'T‘_IB§“&D7":1%’S

B CHERE LN T4 T V- AL — R —JEEARE B— AL — X —EEKOMOBEMRIE. AEACYORTY v
TEEZEZBESITHETAZENTEET, X747 V-AL—X—EEEKE AL — X —EEEKE FhENn
2

|pps) = ( Z FIJCICJ) . |0),

I1,J=1

2N,
|psL) = (Hw*)lo Yl = Z@MC;.

CEHELET, ZIZITLJIBACYVHHELED YA MDA VTV I ATT, AEVKETOLEE L IZIZHEE
DEFEwE NS Z & T,

Fry= Z (‘I)I,znqq’J,zn - (I’J,znq@f,zn)

n=1

73. X7 4 F7V-AL—49—T0RXDOHEE 93
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DEBRERTIENTEET, TNIEIACVREFTORTY VZIZEHEFOE EFHHTE 3D T, mVMC verl.0 BL
TIEZOERAZMFHLTVWET,

7.3.3 [, DHREHR

T F, 04,0, 8 %

(F)ij = fijs (®1)in = Pint, (P))in = Ping,
Y= dlagu: Ty 1707070}7
——
N./2
EUTERLEY, BIEIDOX DT fi; (TAaDbmathF) BE—AL—X—{FHLBFEITOnNTWEEE FOD
RE A2 iR 1

F = 3,30,

B ERTIENTEEY, ZOMRIE, —MITF 2REMESELUL L &, LT DORRMEL N, /2 7
FEL, D ETO F OHXuDRRMEN 1 TH o254, fij PR AV —X—HEIBEKEZLLTSIL (DFH T
BELELRE L CHATESZ L) 2RLTVWET, SV 5L, REHDHEY O OE ZOMED, ¥ 7N
AL =BITHAP SR T 4 T VAL =R —fTHRPED L SIZLTTND DD, &\ D mUIZ DWW TERMN R HEAE L
H5XBZEZRLUTVWEY,

7.4 Power-Lanczos =

Z D27 ¥ a T, Power-Lanczos TR/ T A — X o DPREFEIZODWTHRRE T, £/, 22 TRY
VI IWVATw 7D Lanczos & MM U /- OYEEOHEIZOWTHHHL X7,

7.41 o DRE

B, ZEHEYTAMOEOY Y T) v UCHBIZHIEL £ 3, YR A U TFTOFIECHEIhET:

TR, (e A
(gl ? o Ay - (lAle)
@) =gy F@AN =55

HE 7O AB #3834 25812, MFOS@BY O HERH D 5,
(AB) = p(x)F(x,AB),

(AB) = p(x)F'(x, A)F(z, B).
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BRT 2 5510, BEORLOHIBIEIIZREL £, HIRIE TR F—ORIFEO A 02 = (H — (H))?)
BEZTCHDIDE, DEBUIULTD 2B O HETEHETEET,

o = A B (80 = o e ) - | koo

0% =" p(a)F'(z, H — (H))F(z, H — (H))

*Zp VFY(z, H)F lZp

COEHRNS, BEDFETIIHEICEDMEE D I EPRIEINTVWDDIZH LT, #iFE D HETIE DB IED
2B eRNBTUEMIES NN D20 £T, I, ¥ 7 IVAT v 7 TOD power-Lanczos B %K
16) = (1+ a)|Y) IEXT 2 L3 L E— ORI E TONMEEAET, TIAF—BUFORTHEINET -

(8| H|g)  h1 + alhy@o) + ha1)) + a®hg(z)

E = =
LS(a) <¢‘¢> 1+ 20éh1 + 042/12(11) ’
ZZT, hl, h2(11); hg(go), and h3(12) ZUTD LS 0:ﬁ%b FL7~:
Zp FT (z, H

=szphmmp@ﬁ%
ha(20) = Z p(x)FT(z, H?),
hs2) = Z p(x)FT (2, HYF (2, H?).

OPLs(@) — 0 D&M 5 a O IRARAMBHE N, ZHEML I LT aBPRESNET, SHRICHL THRBD

FIETHITT 5 2 L HTRETT,

7.4.2 YEBEEDStE

Bt NI A—R o #FAVEZ LT, HET A OMMEEZL TORPSFHETZZ e HkET -

(¢|Alg) _ Aot a(Aige) + Aion) + 0 Aaay)
(0l9) 1+ 2ahy 4 a2hy(11) ’

Aps(a) =
Z 27T, Ao, A1(10), A1(01), and Ag(iyy
= p(x)F(x, A
A1) = ZP(I)FT(I’»EI)F(% A)v
Aio1) = ZP(@F z, AH
=> p(z)F'(2, H)F(x, AH).

CUTERINDIEHZRLET, TuIFLTHE, ZORRNCEIE—FKTY — VBB LT FKT Y — VB
®§+%:%??O"Cb\ij—o

7.4. Power-Lanczos % 95
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B8E

FE&IBR Hartree-Fock 35l 7’04 5 A

mVMC TR 7 n 25 L2 LT, $EBREREY T HNVDEORTBUE f;; OYIHHE% IR Hartree-
Fock(UHF) L2 55257200707 52 HELTVWET CHGERIE X714 7V-2AL—49—175RXDMHE

ZZWR), mh, A7 AFEBREFRENLLLTEN, AV VR, FERATRELSEELEEA,
8.1 #i=&

UHF SEMCIRIES E A=A — (A) O—ETEEMT 52 LT, HEE —REAZELLET, 72& 213,
Yo ME Y —v VHHEAEH
Hy = Z Vijnianja'
i,7,0,0"

ZOWTHER LT, BHDD, i =(i,0),j = (j,0') £ T2 LMAEFHOHIIES EDREHFL T I LT,

ning = ((ng) + 8n) ((ng) + 0n) = [(ele) + 8(cle)] [(cfen) + o(cfe)]

~ (naynj + (nj)n; — (clej)ele; — (chesyele; — (i) (ny) + (chei)(cley)

LEMEINET, ZDLSHHEAT., FOMOMEEFIZOWTEHELEITS 2T, —KHEIIREIEEZ L
MWTEFET, AT, EFTLOEFEHED self-consistent 12725 £ TEHAZITVWET,

811 Vv—X3d—FK
V—A3—RF—Ald src/ComplexUHF/src A RIZA->TWVWET,

8.1.2 OV /A I EE

a1 )IE mVMC @ 2281 )L L FEREIZ mVMC O 7 # VR E R T
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$ make mvmc

EFETTHILTITONET, IVRA DK T T BL, src/ComplexUHF/src 2547 7 7 A ) UHF DMERK
INET,

813 BELRAAT 7ML

AHT7 71 IIEERZ 7 1)L (namelsit.def)

UHF C{RETA 7 74 IVIELARD 7 7 4 VT, namelist.def & ANT 7 A IVIBERT 7 4 )V (namelist.def)
TEHZHINTWVWBE T 7 ANV ERIUKEATT,

* ModPara
* LocSpin
e Trans
e CoulombIntra
e CoulombInter
¢ Hund
* PairHop
* Exchange
e Orbital/OrbitalAntiParallel
* OrbitalParallel
* OrbitalGeneral
e Initial
FEARKNZIE mVMC ER U7 7 AL 720 95
* ModPara 7 7 A VW THEINE/NRT A —X
e Initial 7 7 A VDB

P mVMC L8740 9, IR, ZTOFEMZ#HL £,

ModPara 7 7 1 L CHEET B/85 X —%4
UHF THRET BT A —=RIFUTDNRT A=K T,

* Nsite

98 2 8 = FEHIRR Hartree-Fock S8l 7B 5 A
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* Ne

e Mix

* EPS

* IterationMax

Nsite, Ne i mVMC & @D /T A =X T, BIRD =25 UHF DT A —X T,
e Mix
linear mixing % double B4 TEE L £ 9, mix=1 £ 9§ 2 L5E2IZH L\ Green BIBICE SR SN ET,

* EPS

IR E M % int BITHE L 3, #H L EHES N7 Green BB & —DRTD Green B DS 10~ SPS
DHBAH T, FEPH LY ONET,

e TterationMax
N—TDRKEE int ICHREL 7,

728, mVMC TifHT 2 2 DMt/ T 2 — XD HFEAET 2554 1% Warning AEEHEL D S E 9 GHEIZREE 9125
TENET),

Initial 7 7 1 JL

IV =V Gijor 0, = <c;rdlcjo—2> DHMEZ 5 X £, 77 AR Trans 7 7 AV EF U T, tijoy 0, PR
DI Gijoro, PIEZFEL £9, 0B, HERELRWS Y — VEBIZIZ0ONPAD £7,

8.2 ERTIE

UHF E&IE mVMC ERU &5

S UHF namelist.def

THEET, FHHEORNIZLATO®ED T,
1. 77 A ViAsh A
2. NIV =T VDR
3. 7'V — VBB DEE (self-consistent 12725 £ T)
4. fij BE7 7V DHN

HEBIZHHINEZ 7 7ANVBEOCHIBIELTOME D ¢,

8.2. mAAE 99
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zvo_result.dat:

IANF - RFBDPEIINET,

energy -15.2265348135
num 36.0000000000

zvo_check.dat:

1R L —=YavDATYy T 7 — VEROBEZE O EO YY), INEAFEO T 2V ¥ —, R FHREIEIZ
HAOULET,

.004925645652 —-544.963484605164 36.000000
.002481594941 -278.304285708488 36.000000
.001274395448 -147.247026925130 36.000000
.000681060599 -82.973664527606 36.000000

w N P O
o O o O

zvo_UHF_cisajs.dat:

R U 72—k 7)) — B Gijoron = <C;‘rglcjag> o BRIZDWT 4,01,5,09,Re [Gijaloz] , Im [Gijﬂldz] D
Izt E x4,

.5037555283 0.0000000000
.4610257618 0.0003115503
.4610257618 -0.0003115503
.4962444717 0.0000000000

o o o o
— - O O
o o o o
= o = o
o o o o

zZvo_eigen.dat:

INRUZZNIN =T VOEAMEMET XV X —EIZH TSI NET,

1 -2.9425069199
2 -2.9425069198
3 -1.5005359205

zvo_gap.dat:

%%%i&% Ntot & bf:i%é\&:\ AFE = E(Ntot + 1) - E(Ntot) 7J§Hjjjé7f’bi“§—o

5.2208232631

zvo_orbital_opt.dat:

AV =175 AN 6 EM U7 fij . InOrbital, InOrbitalAntiParallel, InOrbitalParallel,
InOrbitalAntiGeneral 7 7 AV M UBAD 7 7 A VBRI kT, f; » orbital,

100

2 8 = FEHIRR Hartree-Fock S8l 7B 5 A
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OrbitalAntiParallel, OrbitalParallel, OrbitalAntiGeneral 7 71 V2SR UFHHE I,
FFED /8T A = RIZDODWTIFEEL U -EABRAINE T,

8.2. mAAE 101
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BIOE

MR D Fourier B2 —5 1 )71 —

9.1 =

AEEHE, mVMC B X O HO TEHE SNV 1 bR RADOMHEREE % Fourier 2#:L, B HT521—5 1V 5711284
TEIZaATLTH 5.

9.1.1 £

ARa—7 471 DFEHAEMHFIEZmVMC BEVPHE LHUTH 5.

9.1.2 WIEYBE

AKa—F 1) F 4 1ZLA OB D Fourier Z2#1Zxf L TW5

1 ARFHEE
Ngr 4
(Chartrar) = Y e B ergy) ©.1)
R
Nr 4
<61Tm¢ékm> = Ze_lk‘R@EaiéRm) 9.2)
R
st I
YR
(Prapip) = Nn > e ™ R (poa — (poa) (Prp — (Prs))) ©.3)
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AV V-A¥ B
~ ~ 1 . ~ ~
(SkaSics) = 5= 2 ¢ (550 50) 94)
(SeaSis) = = > ¢ ™ (SH0SRrs) ©.5)

(Ska - Sk/g) = 7R Zeiik‘R<Soa . SR5> 9.6)

9.2 Fa—KUT7I

ZDFa—brUTNTIE, EAEFNAN—FETIV @ YA ) 2hlice DT 5.

9.2.1 HPhi/vmc.out ®Z17

o HO DIE

SERRES K OMHBBI DR ZITS. AT 7 7 A I)VIZIRDIED .

alw = 2
a0l = 2
alw = -2
all = 2

model="Hubbard"
method="CG"
lattice="square"
t=1.0

U=8.0

nelec = 8

25z=0

$ HPhi -s input

* mVMC D&

FITEDWEBEROREAEZITS. AT 7 A IVIZIRODED .

alw = 2
all = 2
alw = -2
all = 2

model="Hubbard"
lattice="square"
t=1.0

(continues on next page)

104 %5 9 = tAEARE% @ Fourier £#ft2—5 4 )5 4 —
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FDR— T 5 D)

U=8.0
nelec = 8
25z=0

$ vmc.out -s input

TR A HE T 572012, A7 71V D204 5.

NVMCCalMode = 1

MBI 25 R T 5.

$ vmc.out -s input output/zgp_opt.dat

ZHZED, ALY b T4 L7 MYUD output/ BATFIZ 1 (kB L O 2 ADMHBEBELAH I 5.
HEd 57 7 A

* StdFace.def (mVMC/H® O~ = 27 IV ZH)

* zqp_opt.dat (mVMC DO~ =2 7 IV ER)

* greenone.def (FtE I 2HEEEK D1 » 7 v 7 ADIETE)

o greentwo.def (FtH ¢ 2 HEARKD A ~ T v ¥ ZDIEE)

9.2.2 {HEAREHM D 7 — ) T L&

I—F4 VT 170775 h greenr2k 2o T, HEBEEZ 77—V 2 £HT 5.

$ echo "4 20

G 00O

X 0.500

M 0.5 0.50

G 00O

16 16 1" >> geometry.dat

$ greenr2k namelist.def geometry.dat

ZHZED, ALY b T4 L7 MUD output/ UTFIZT7 =) TEBI N MHBEBEBP H 1SN 5.
B4 %7 7 A

* output/zvo_cisajs_001.dat (V1 FRRD [ S & O 2 FEEREHOFERER)

* output/zvo_cisajs.dat (V4 FERD [ kS & U 2 (FEEREHM O EFR)

* output/zvo_cisajscktalt_001.dat (V1 FRZIRD | hd LU 2 HRERBRHOEERR)

9.2. Fa—htUTN 105
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* output/zvo_cisajscktalt.dat (t/ 4 MFRRD [ &H & O 2 (FEEEHOFHERER)

o geometry.dat (1 FDOEEHEDA VT v IR,k R)

* output/zvo_corr*.dat (k /S 2 £ T DIEEIEIEN)

9.2.3 #HEREKD IO Y b

gnuplot % - C, fHEAMBK % Lk EHT 7oy M1 5.

load "kpath.gp"
plot "output/zvo_corr_eigenO.dat" u 1:12 w 1

0.35 T

03

0.25

02f

Correlation function
[}
%3]
L]

01

"output/zvo_corr_eigenQ.dat"uw 1:12 ———

.05
Q
-0.05 . .
G ® M G
1 Figure 1: FHBIRIEL (Sk - Sk) (12%1H) % 7w v b U7X
B#gT 5771

* kpath.gp (gnuplot 27 ') 7' 1)

* output/zvo_corr*.dat (k /X 2 _ETOHEEREEN)

106

% 9 = AR D Fourier Z#:1—5 4 )54 —
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93 77M4ILT74+—<v b

9.3.1 1 hDRBEFHEDI VT Vv IR, k=

Fa—hUTIL TDT 7 A& geometry.dat . £V 1 b DME L HEDOHERIE mVMC/HE® DAR YV X —
FE—RZHWAZGEIZIZEHBNIZER I NS,

.000000000000000e+00
.000000000000000e+00

1 .000000000000000e+00
0

0.000000000000000e+00

0

2

.000000000000000e+00
.000000000000000e+00
.000000000000000e+00

.000000000000000e+00
.000000000000000e+00
.000000000000000e+00
.000000000000000e+00

o O B O
o B O O

.000000000000000e+00

20
-2 20
001
0000
-11 00
0100
1100
-1 200
0200
1200
0300
4 20
G 0O
X
M
G
1

w W

0
0.5 0
0.5 0.50
00O
6 16 1

~ O O O O U1 b D D DD DD W

1. PR MV AEEDOHAL (AR VX — RE— R THEIER).

2 1 REDY Iab—va v e VOBRFREE N L ST A (BAL degree) (A X v X — RE— FTHE)
E559)

3. I al—rvarvieVOBREIRETDEZEADERRI V. AX VX —RE—RDANNTA—Z— a0n,
a0L, a0H, alW... IZMET 5 (AKX VX — KE— N THEERK).

4. BV A b OREEEHETAEN 2 bV (BE) B K OB (iE) 01 > Ty 2 A (AZ v X—RE—FTHE)
A 1K).

5. kNAD ) — K (HFEDEWR) O, / — RED k 5D 2L
6. k /= FRDIN)VETJ 7Y aF IV ERE

7. EHEOAEED FermiSurfer 7 7 1 V&2 /EK T 20D k 7'V v K

93. 774N T7#x—<v K 107
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9.3.2 4 FRTRD 145 LU 2 REREREHK

SE Y 2HEERBOS v Ty J ADIEE

mMVMC/HO TEHETLHBEEKRZEETS. AZ VA —FE—R2lioHGEICIEHEBNICER I NS, RE
723X mVMC/H® O~ =aT7 V% SR Fa—bY T TDT 71I)%41E greenone.def (114K) BL T
greentwo.def 21K) TH 5.

WY 28 I2h 2 HBEESENET 2200, UFO LS 24 Y Fy 7 AR EET 2 HENDH 5.

* (Bartrcpt)
(@ ortrpt) CRHUT RBLTOMNN, o 3 & B HBENTNETOHELMRST 5 L5125 5.

© (e upy)
(ehartra)) KWHUT R AL TORMEL, o B L0 B BZNENETOREEMBHET 5 L5127 5.

* (Prabis) B XV (S5,5%5)
(e 00t000Ch g0 CRAe) W LT, R L TOMMN, o 8LV B BENENETORELMHEL, 0 B LV
o WL ERBT 55107 5.

* (8¢ 5) B &V (Ska - Sia)
HE DAL (¢h00C0a—oChs_oCREe) WL T, R BETORMM, o XV B B ZTNENETOWE LM
WU, o 1, | 2T 5 & 5125 5. mVMC OHFAE (6,,0Rp00h 5 pC0a—0) KR LT, R DT DHL

M, a0 BLOBHBENENRTOMBEMREL, o M1, | 2MAT 2 L5172, WTNOBE S HETOE
BlizEEIzTAZ L.

ARVRE—=RE=KRNDT 7 4 b (outputmode="corr") Tk, HEIWIZ LD A VT v 7 ANREEINE 72D,
FRZRIC T 2 BB A0,

YA MRED1EE LU 2 HRERERER O ERR

SHET ZHEEEHOA v Ty IV ADIEE THRELRA VT v 7 2% O HBBEBD mVMC/H® 12 & > TEHAEX
n, 77 AicliEng. RENZRFFIE mVMC/HE DX =aT7 Va2 Fa— )T TOT71NV%
X output/zvo_cisajs_001.dat B &L output/zvo_cisajscktalt_001.dat (mVMC), output/
zvo_cisajs.dat & output/zvo_cisajscktalt.dat (H®).

greenr2k A—F 4 VT4 IEIDT 7 ANV EHAAATEHEZITD. 2O, (AR VX —RFE—R2HbTHLT

1V TY I RAERET2REITLD) FET 2HEERRDOA 7 v I ADIEE TE 721 v 7 v 7 ADOMBBEEKD
RIPTRIFTWBBDDH %G, The 0 L LTHRS.

108 %5 9 = tAEARE% @ Fourier £#ft2—5 4 )5 4 —
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9.3.3 k /X2 L TOEEREE

Fourier Z#1 X 7= MHBHBAEL (I EER) P A->TWB. 2—FT 1 V1 7 1 greenr2k IZ&X o TEKINE. Fa—
N T7IL TDT 7AIV#4IE output/zvo_corr_eigenO.dat TH 5.

# k—-length[1]

# Orbital 1 to Orbital 1

# UpUp/[ 2, 3] (Re. Im.) DownDown/[ 4, 5]

# Density/ 6, 7] SzSz/[ 8, 9] s+s-[ 10, 11] s.s[ 12, 13]

0.00000E+00 0.88211E+00 -0.50000E-09 0.88211E+400 0.40000E-09 ...
0.25000E-01 0.87976E+00 -0.46625E-09 0.87976E+00 0.42882E-09 ...
0.50000E-01 0.87276E+00 -0.42841E-09 0.87276E+00 0.45201E-09 ...

WBUDIZEI T LIZHIEINTWBEOHAN I A M L TELN, THITH T k SO 2 W FNOFHE
B D EIR & B AEIPNT NS,

9.3.4 gnuplot 27 7 b

greenr2k IZTER I N B, gnuplot TINEFHARLI LTI I 7HIZ kGO TRV ERRT S, 771 NVEKIE
kpath.gp TH 5.

set xtics ('G' 0.00000, 'X' 0.50000, 'M' 1.00000, 'G"' 1.70711)
set ylabel 'Correlation function'
set grid xtics 1t 1 1lc O

9.3.5 EFENHBROEZEEREA 7Oy T 276D FermiSurfer 7 7 1 JL

greenr2k IZTIEHEND. 7 7 1 V&IE output /zvo_corr_eigenO.dat.frmsf

9.4 greenr2k 1—7 1 YT 1 DEHEICDOWVT

ZDA—T4 VT4 =X RDESIZUTES.

$ S{PATH}/greenr2k S{NAMELIST} S${GEOMETRY }

Z Z T, ${PATH} & fourier 2—F 4 UV F 4 DNRALFVDHBZF 1L 2 VYDA, ${NAMELIST}Z
H®/mMVMC @ NameList 1 > 7w b7 7 1 )V4%, ${GEOMETRY }|Z V1 DB EHEDA VT v IR, k=
T7ANWVNANDNATHB.

HP D4 E— K (Lanczos, TPQ, &1k, LOBCG) 8 & & mVMC D ¥ OFH T4 5 7= HHEARIE D Fourier £ #
BTN &k o T, MENE TR S, AN T ModPara 1 > 7w M7 7 1 VD ChataFileHead 2"zvo" (T

9.4. greenr2k 1—7 14 YT 1 DE}EIZDVT 109
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7 HIME) THBE LTS,

9.4.1 HPhi-Lanczos

Z DA BHPhi DY output/ T4 L2 M UVICH AT B Y 4 SR ROHBEBEEIL, zvo_cisajs.dat (1 1K),
zvo_cisajscktalt.dat 24K) TH 5. fourier 2—7 1 U T 1 —I%, TN 5 % FHAAH Fourier B % 17 -
7=, Bi—®D 7 7 1 ) zvo_corr.dat % output/ T4 L7 MVIZH T 3.

9.4.2 HPhi-TPQ

Z DY A& BPhi X, & A fF/TPQ R F v 78 1T zvo_cisajs_runsstepx.dat (1 1K),
zvo_cisajscktalt_run*step*.dat 2 4K) WS 7 7 A% output/ T4 L2 MVITHIT 5.
fourier 2 —F 1 VT 1 —IF, ZRT/TPQ AT v 7HIZ 1 kB X O 2 KD BRI % 3 A IA & Fourier £ # %
1T 7214, zvo_corr_run+stepx.dat EWIHZED 7 74L& LT output/ T4 L7 MVICH AT 5.

9.4.3 HPhi-£xfA1ts & U LOBCG

Z DOBAIZ HPhi 1F, RIRBIPEEZ 212 zvo_cisajs_eigenx.dat (1 {K), zvo_cisajscktalt_eigenx.
dat Q) W5 7 71 )V% output/ T4 L7 MVIZHIIT B, fourier 2—7 1 U 7 1 — &, FWHBEH &
21 RB KO 2 RO FHBEBEIHUE 5t A 3A A Fourier Z2#1% 17 - 7244, zvo_corr_eigenx.dat WO EZHD 7 7 1
L& LUToutput/ T4 L2 MIIZHAT 5.

9.4.4 mVMC

ZDHAEIZ vme . out 1, ModPara > 7Y M7 7 1 IV THEE I N7z NDataldxStart B & U NDataQtySmp
EWVWINRTRA=—R—=ZIEUTRHTEITVWA YT Y I A% DI S5 N7 zvo_cisajs_222.dat (1 1K),
zvo_cisajscktalt_2??.dat Q) & WS 771 )% output/ T4 V7 MVIZH TS, fourier 21—
TAVTA—FENSDT 7 A IV EGAAA, FikdT 12K LT Fourier Z#1% 175 7214, T 6 OFEEB, BT L1
Y E

Nty
(A) = N;y ; A; 9.7)
B L O R
A= J Ly ©08)
N’I‘ry -1 NTry Pt

EHAEL, PHHELBERGAEZRE D7 7 1) zvo_corr_eigenx.dat % output/ T4 L7 bVIZHH
9 5.

110 %5 9 = tAEARE% @ Fourier £#ft2—5 4 )5 4 —
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9.5 Contact

ZDA=FT A VT AIZDVWTOIER, ZEM, NTHEEHD F LS TR TEMWEbELZI W,

EEN A

mkawamura_at_issp.u-tokyo.ac.jp

_at_ & QIZAERTLSEI W,

9.5. Contact 111
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£ 10E

Wannier B8 a WY 9V T4 —I)LT «
Va7

10.1 #i=

AERTIE, RESPACK & mVMC BLUO HP Z2FHWT, BV 74— IVT 4 v 0% U TFETIV R EET S H6E
IZDWTHHIY 5. RESPACK T, ik E D Upn (R, w) B & GRS Jon (R, w) ETO & 5 %K
ANTHZOLNS:

Unn(R,w) / dr/ dr'w}, o (T)wme ()W (r, v’ w)w) g (rw,r (1),
Imn(R,w) / dr/ dr'w, o (v)w,r ()W (r, v/, w)wig (v )wme(r).

22T,V ISR O, war(r) EE VR O n BHOT = TE, W(r,r,w) 32 — 0 VRIEERE 20T
NET. BT, w=00KTDAZEETH. ZOR, ZHHEEBIONINV =T VU TORATEZS
no:
1
Hint = 5 Z Z Z {Umn(Rij)C;'rm,oc‘;n,pcjn,pcim,a
op ij mm
+ ‘]mn(Rij)(ij,acgn,pci77l7pcj7l70 + sz,ac;’rm,pcj"apcjnaa) ’
EUR; =R —R; &L R 3 i BHDOEILVDMENZ MV THS. 2TIT, mVMC 8L O HP TlF,
c;»f’ac;[’pck’p/cl’g/ OHRDOHEFEADATNZIEIRIEL TRV, MROLIICEESMAAZNINV I T VTESRES
ns:
1nt Z Umm nlm,T’”’in,J, + Z Umn (Rij)nimnjn
(i,m)<(j,n)

- Z Jmn (Rij)(nim,Tnjn,T + nim,J,njn,,L)

+ Z Jmn(Rij)(ijﬁc;r‘n’icim,icjnﬁ + hC)
(i,m)<(4,n)

+ Toin(Rig) (€l 1 Cinscing +hic).
(i:m)<(im)


https://sites.google.com/view/kazuma7k6r
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#%FE 7 VIZLL R D Hamiltonian TEH S NS :
H= > [tmn(Rij) = 05 (Rij)] choCino + Hint,
m,n,t,J,0

7272 U tPC(R,;) B —KIEOHIE £ % L,

>r'mn

t2€ (0) = alUym (0) Dy (0) + Upin(R) Dy (0)
(R,n)#(0,m)
—(1=0a) Y Jun(R)Du,(R),
(R,n)#(0,0)
1
tEL?L(Rij) = ijmn (Rw) (Dnm (Rjz) =+ 2R9[Dnm(Rj')])
1
- EUm,L(Rij)Dnm(Rﬂ), (Rij,m) # (0,n),

Dyn(Rij) = Y <ijvcj"">xs ’

[ea

ThHzo6N5. 22T, DT (0) 13MbFERT v ¥ v VORIEE, tDC(R;;) 1& Fock HIZ W § 2 #EHA KT, o 134

VYA MAEMERIZ X BHEHEAOFG2HET L7 A—2%2 KT, TS BB EZMBEORX TV IT VT 1
VI BT BT DITEAI N, & 7Y 3 2T ON/OFF O] D B AW a[RRIZ A8 o T\ B, £ 7z, HEMSD Upn (Ry;) B
LR Jn(Rij) ZZNTN A, Ay G LIHEIT 5720D NI A XL HBINT WS,

10.1.1 Z¢

QuantumESPRESSO % U < 1 xTAPP % i\ T Kohn-Sham #ili& % W72 D 5 12, RESPACK C Wannier B%K, %
B, BRIMEERZEEL, TN 52 HVWTHE L& TET L E mVMC £ UL IZ HO TEHET L. LdioT
TNo6DTa s T LAVMEAREETHELELH B,

10.2 Fa—KY 7N

ZDF a— VU 7T Sr,CuOs K12, 1 ¥R5¢ 1 #i Hubbard € F)LIZ X > 7 4 —)L K L, HPhi/mVMC Tt
BT BETOEHDTENZ R T . DFT 545 1% QuantumESPRESSO Tf75. A1 7 7 1 )Vid samples/Wannier/
Sr2Cu03 714 L7 b IZH .

B, EROMETIILBEIZNL, EYNMN—DANT7 7 A NVEERZRTETSE. AT 74 NVOFEMIOWTIE, &Y
NN—DI=aTIIVEBEIITEI L.

10.2.1 BHEED SCF 5t &

£9,DFT IZ X 2 EME LD SCF G H %2175

scf.in

114 % 10 =& Wannier B2\ IV T4 —IFT1 VY


http://www.quantum-espresso.org/
http://xtapp.cp.is.s.u-tokyo.ac.jp/
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&CONTROL
calculation = 'scf'
pseudo_dir = '../pseudo'
prefix = 'sr2cuo3'
/
&SYSTEM
ibrav = 0
nat = 6
ntyp = 3

ecutwfc = 30.000000
ecutrho = 240.000000

occupations = 'tetrahedra_opt'
/
&ELECTRONS
mixing_beta = 0.3
/

CELL_PARAMETERS angstrom
-1.749305 1.955690 6.351200
1.749305 -1.955690 6.351200
1.749305 1.955690 -6.351200

ATOMIC_SPECIES
Sr 87.620000 Sr_ONCV_PBE-1.0.upf
Cu 63.546000 Cu_ONCV_PBE-1.0.upf
0 15.999400 O_ONCV_PBE-1.0.upf

ATOMIC_POSITIONS crystal
Sr 0.851940 0.351940 0.500000
Sr 0.148060 0.648060 0.500000
Cu 0.500000 0.000000 0.500000
O 0.654110 0.154110 0.500000
O 0.345890 0.845890 0.500000
0 0.000000 0.000000 0.000000

K_POINTS automatic
4 44000

AR T > v ) (UPF 7 7 4 V) I& The SG15 Optimized Norm-Conserving Vanderbilt (ONCV) pseudopotentials @
LED%EMS. F7T74 V2 MYDEEIZ pseudo T4 L7 MY EEKRL T, TZIZPD .

http://www.quantum-simulation.org/potentials/sg15_oncv/sg15_oncv_upf_2015-10-07.tar.gz

SCF &HIZ13 QuantumESPRESSO WD 71275 A pw.x Zff5.

$ pw.x —-in scf.in

10.2.2 (Optional) /X RETE & #iE

band.in

10.2. Fa—KF Y7L 115



http://www.quantum-simulation.org/potentials/sg15_oncv/sg15_oncv_upf_2015-10-07.tar.gz
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&CONTROL
calculation = 'bands'
pseudo_dir = '../pseudo'
prefix = 'sr2cuo3'
/
&SYSTEM
ibrav = 0
nat = 6
ntyp = 3

ecutwfc = 30.000000
ecutrho = 240.000000

nbnd = 35
/
&ELECTRONS
/

CELL_PARAMETERS angstrom
-1.749305 1.955690 6.351200
1.749305 -1.955690 6.351200
1.749305 1.955690 -6.351200

ATOMIC_SPECIES
Sr 87.620000 Sr_ONCV_PBE-1.0.upf
Cu 63.546000 Cu_ONCV_PBE-1.0.upf
0 15.999400 O_ONCV_PBE-1.0.upf

ATOMIC_POSITIONS crystal
Sr 0.851940 0.351940 0.500000
Sr 0.148060 0.648060 0.500000
Cu 0.500000 0.000000 0.500000
O 0.654110 0.154110 0.500000
O 0.345890 0.845890 0.500000
0 0.000000 0.000000 0.00000O0

K_POINTS crystal

50
0.5000000000 0.5000000000
0.4994075000 0.5005925000
0.4988150000 0.5011850000
0.4982225000 0.5017775000
0.4976300000 0.5023700000
0.4970375000 0.5029625000
0.4964450000 0.5035550000
0.4958525000 0.5041475000
0.4952600000 0.5047400000
0.5337666667 0.4662333333
0.5722733333 0.4277266667
0.6107800000 0.3892200000
0.6492866667 0.3507133333
0.6877933333 0.3122066667
0.7263000000 0.2737000000
0.6810400000 0.3189600000

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

5000000000
4428337500
3856675000
3285012500
2713350000
2141687500
1570025000
0998362500
0426700000
0811750000
1196800000
1581850000
1966900000
2351950000
2737000000
3189600000

e e e = T e T e e e S R R S N e

O O O O O O O O O O O o o o o o

(continues on next page)
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(HI D=V 5 D E)

O O O O O O O O O O O O O O O O O O O O O O O O o o o o o o o o o o

.6357800000
.5905200000
.5452600000
.5000000000
.3333333333
.1666666667
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0426700000
.0811750000
.1196800000
.1581850000
.1966900000
.2351950000
.2737000000
.2280833333
.1824666667
.1368500000
.0912333333
.0456166667
.0000000000
.0833333333
.1666666667
.2500000000
.3333333333
.4166666667
.5000000000

O O O O O O O O O O O o o O

o

O O O O O O

.3642200000
.4094800000
.4547400000
.5000000000
.3333333333
.1666666667
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

0.
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000

0426700000
0811750000
1196800000
1581850000
1966900000
2351950000
2737000000
2280833333
1824666667
1368500000
0912333333
0456166667
0000000000

O O O O O O O O O O O O O O O O O o o o o o o o o o o

.3642200000
.4094800000
.4547400000
.5000000000
.3333333333
.1666666667
.0000000000
.0625000000
.1250000000
.1875000000
.2500000000
.3125000000
.3750000000
.4375000000
.5000000000
.5047400000
.4662333333
.4277266667
.3892200000
.3507133333
.3122066667
.2737000000
.2280833333
.1824666667
.1368500000
.0912333333
.0456166667
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
.0000000000
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ZZThHpw.x BfS.

$ pw.x —in band.in

bands.in
&BANDS
prefix = 'sr2cuo3'
lsym = .false.
/

QuantumESPRESSO ® bands.x Z{#>.

10.2. Fa—KF Y7L
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$ bands.x —in bands.in

H ¥ N7z bands. out . gnu % GnuPlot 7% ¥ T

10.2.3 Kohn-Sham g8 D:EtE

SAATHNY REHEL.

nscf.in
&CONTROL
calculation = 'nscf'
pseudo_dir = '../pseudo'
wf_collect = .true.
prefix = 'sr2cuo3'
/
&SYSTEM
ibrav = 0
nat = 6
ntyp = 3

ecutwfc = 30.000000
ecutrho = 240.000000

occupations = 'tetrahedra_ opt'
nbnd = 35

/

SELECTRONS

/

CELL_PARAMETERS angstrom
-1.749305 1.955690 6.351200
1.749305 -1.955690 6.351200
1.749305 1.955690 -6.351200

ATOMIC_SPECIES
Sr 87.620000 Sr_ONCV_PBE-1.0.upf
Cu 63.546000 Cu_ONCV_PBE-1.0.upf
O 15.999400 O_ONCV_PBE-1.0.upf

ATOMIC_POSITIONS crystal
Sr 0.851940 0.351940 0.500000
Sr 0.148060 0.648060 0.500000
Cu 0.500000 0.000000 0.500000
O 0.654110 0.154110 0.500000
O 0.345890 0.845890 0.500000
O 0.000000 0.000000 0.000000

K_POINTS automatic
444000

ZZTHpw.x 2ffi5.
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$ pw.x —in nscf.in

RIZ RESPACK IZff @D 1 —F 1 V) 5 1 — ge2respack.py Z{# 5. 51T [prefix].save T4 L Z bV 4.

$ ge2respack.py sr2cuo3.save

10.2.4 Wannier FE%, FFEFEH, AEE/EROEE

respack.in

&PARAM_CHIQW
Num_freq_grid = 1

'Ecut_for_eps
flg _cRPA =1

/
&PARAM_WANNIER
N_wannier = 1
Lower_energy_window = 8

Upper_energy_window = 13

N_initial_guess = 1

/

dx2 0.2 0.500000 0.000000 0.50000 0.0 0.0 1.0 0.0 1.0 0.0 1.0 0.0 0.0
&PARAM_INTERPOLATION

N_sym_points = 10

!dense = 20, 24, 28

/

0.50000 0.50000 -0.50000
0.49526 0.50474 -0.04267
0.72630 0.27370 -0.27370
0.50000 0.50000 -0.50000
0.00000 0.00000 0.00000
0.00000 0.00000 0.50000
0.04267 -0.04267 0.50474
0.27370 -0.27370 0.27370
0.00000 0.00000 0.00000
0.50000 0.00000 0.00000
&PARAM_VISUALIZATION
flg_vis_wannier = 1,
ix_vis_min = -1,
ix_vis_max = 2,
iy_vis_min = -1,
iy_vis_max = 1,
iz_vis_min = -1,
iz_vis_max = 2

/

§PARAM_CALC_INT

(continues on next page)
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(HI D=V 5 D E)

calc_ifreq =1
ix_intJd_min = -1
ix_intJ_max = 1
iy_intJ_min = -1
iy_intJ _max = 1
iz_intJ_min = -1
iz_intJ_max = 1

/

RESPACK @ 714 5 I calc_wannier, calc_chiqw, calc_j3d, calc_w3d #ff>.

calc_wannier < respack.in
calc_chigw < respack.in

calc_w3d < respack.in

»r r W

calc_j3d < respack.in

Iz & D, RESPACK iZ &> CHihENzhy ¥V 7 ED T 7 1 )L, Wannier90 DA T dir-model T4 L
7 M VI X D . (RESPACK D/3¥— 3 > 20190227 BARTTld, dir-mvme T4 L2 M)

10.2.5 HPhi/mVMC (& % ETILEE

HPhi/mVMC DA XV X —RKE—RKZ2FHTBHI LT, dir-model D7 7 AV ZimAAAT Y LZETIVDEE
MTEL. BWIZ dir-model MDD 7 7 A V—R%, EITTE53T4 L7 MVICBLEZHLIZ, AXRVEA—RE—-FK
TEHEETE2ITAEL V. Hl21E, HPhi OBESIETOa<Y Y 2O L THENEITI NS (mVMC THIFIF
[AAR).

stan.in

model = "Hubbard"

lattice = "wannier90"
alw =
a0l =
alh =
alw =
all =
alh =
alzw =
azl =
azh =
method = "TPQ"

nelec = 8

o O B O O o O ©

exct = 1
cutoff_t

0.5
1.0
0.02

cutoff_u

cutoff_j
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S cp ./dir-model/* .
$ HPhi -s stan.in

10.3 R VY —RE—RDAANRNTA—4 —

UTRIZARIZ 74 VORI %RT.

stan.in

model = "Hubbard"
lattice = "wannier90"
alw =
a0l =
alh =
alw =
all =
alh =
azw =
azl =
azh =
28z =
nelec = 4
cutoff_t = 0.1
cutoff_u = 1.0
cutoff_j = 0.1

2
0
2
0
2
2
1
0
0
0

Wannier B AW XD V7 3 — VT 4 Y IIREDNRN T A — X —ZEIXIRDEY TH 5.
. BT
- lattice = "wannier90"
o RFT A ZBEEDNT A =&
- W, L, Height
= s AREL
FREA : BYEDQ RNV S 2 HEET 5.
- a0w, aOL, aOH, alw, all, alH, a2W, a2L, a2H
B s B

FRA M FERIBET S 3 ARKDORY MV (dy,d1,02) 2BETE. ZTHHDRT MVITEEDAER S b
V7% L & U 72 B4 (Fractional coordinate) THEE XN 5.

o ARV A XBEDNT A =&
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— Wsub, Lsub, Hsub
B : BRI, 7 7 4 )V b Tl Wsub=W, Lsub=L, Hsub=Height &7 5.

5B : mVMC T AR H AT RE. BRI D R 7 WEE D IZ B F 2 Rz 5720 DRF A=K T,
BIFDY A A% 525, KOHBELIVHPEIKAIZEBELRWESIZIETa s 7 02K 75 5.

— a0Wsub, aOLsub, aOHsub, alWsub, alLsulb, alHsub, a2Wsub, a2Lsub, a2Hsub

R : BRE. F 74 b TlE aOWsub=a0W, a0Lsub=a0L, a0Hsub=a0H, alWsub=alW,
alLsub=all, alHsub=alH, a2Wsub=a2W, a2Lsub=a2l, a2Hsub=a2H &7} 5.

HEA: INSDNTA—R—DIEDMHS1Z a0W, a0L, aOH, alW, all, alH, a2W, a2L, a2H & [Ek
THD. 12770, tOHEXLDEIFIZEELEWERIZIRZTe S I L%2K 7T 5.

o tHEAMEHDRIFHBIE F A —X

- lambda_U

B s FEBO0 BLL)

TI7#IME:1.0

IO VEADRES 2 A\ FFICUTHET L7 X -4,
- lambda_J

B F240 (0 BAL)

TI7#IME: 1.0

TP DORESE A\ L THET Z 87 XA -4,
- lambda

B s FEB(0 BLL)

TI7#IME:1.0

7 —0 U, KD DORESIZ AMMEFICUTHET Z3T7 A=K Ay, Ay DERINTWIEE
2, b o DIEEEET 5.

— cutoff_t,cutoff_u,cutoff_j

B EE

T4 MME:1.0e-8

Ry VT r—n VS, RN UT, 20X DN Wil E T .
— cutoff_ tW,cutoff_tL,cutoff tH

— cutoff_ UW, cutoff_ UL, cutoff_ UH
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— cutoff_JW, cutoff_JL,cutoff_ JH
Tk o B

F 7 #J N fE : cutoff tW = int ((W-1)/2), cutoff_tL=int ((L-1)/2),
cutoff_ tH=int ((Height-1)/2) IZEEI NS (/=72 L, W, L, Height EEI N T
W WA 0). T BN 0.

Fw ¥y, Coulomb BEL, RHIRBEAIZH LT, TNODMEEBZ AMERYZ ML R 2R23 0%
T2 X517 5.

— cutoff_length_t,cutoff_length_U,cutoff_length_J
s EE
T 74 ME: cutoff_length_t = —-1.0(TRTOL Y IDIEEED), Th 4T 0.3.

Fw ¥y, Coulomb S, KBS UT, ZOFMAEBAIAZEOE2MHT S, Iy =8
B ERE Y BRI TR MU SR IS,

o —RMHIEICBIT BT X =%

—RAHIE TR —AREIZN LT PRl DEHEZZ LS 28T, BREMBOXTNAY VT 1 v 7%l 2
EIHREE 0B,

to(0) = AU (0) Dy (0) + > Uy (R) Dy (0)
(R,n)#(0,m)

—(1=a) Y Jmwn(R)Dun(R),
(R.n)#(0,0)

toe (Rij) = = Jon (Rij) (Dnm (Rji) + 2Re[Dym (Rj5)])

1
3
— SUnn(Ri) Do (Ry), (Rigym) # (0,m),

Dyn(Rij) =) <c;rma'cj"<7>KS :
Z 2T, #5—IHIF Hartree fliiF, 25 _IHIE Fock fiiE 2 £ 7. o 34 VY1 MEEEHOFE 2T 5375
A—RERT.
- doublecounting
= & char B!
F7 4 Mé : none

none: —{K#HIEZ 477\, Hartree_U: 7 — 0 VFE5) Upiy; D& %4 L 7= Hartree filE %217 5.
Hartree: J@% O Hartree #iIE% 1T 5. full: Fock Hb GAZ—RMHIEZITS. BTHEE Dpr;j (2
X UTIE RESPACK TH A U728 EIZBT 57 7 1)l [CDataFileHead]_dr.dat IZE#&k X h
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7E%FEH T 5. 7277 L, [CDataFileHead] dr.dat TI&, V1 +H7=0 OBREBE X1
TWB 7280, BRIEEIZAY UARFE RN EAE VLEEL T W 5.

- alpha
B EH
FI7AIKNE:0.5

—HHIED S S, A vV A MHEEHOFLSE2FHET LI A= 0< a< ).

104 77147 4—<v b

HPhi/mVMC O AR >V X—=RE—=RTIEU DT 74 VEGEHAAL. ZTH5D 7 71 )ik RESPACK O 7’07 F L
#EFTT B, dir-model T4 L2 M VIZ [CDataFileHeadl=zvo & UTHEIHE 1E 3.

1041 A AN —

7 74 )V#41E [ChataFileHead]_geom.dat. 2D 7 7 A )& KEIZG U TEIET 5 Z & T 5 #uEz
BEHETE 5.

-1.917800 1.917800 6.280100
1.917800 -1.917800 6.280100
1.917800 1.917800 -6.280100

3

0.000000 -0.000000 -0.000000
-0.000000 -0.000000 -0.000000
0.000000 0.000000 0.000000

* 1-317H
FEEAENZ DV, FHIV b EERER TR HAL.
« 4 17H

mVMC/HPhi THL D AN, 2= bV H 72 D O#EE. Wannier IO L D D0 < T2 2 £
THY, ZOEGEITITEED S ZORDH T OHEZE D ANZETVNEEIND.

« STHARE

AW D Wannier 0 (7 5 7 ¥ 3 FIVEERE). Fourier Z2#1Y — )LV Tflibh b, ith, ZTITEBEINS
Wannier B DNEF LS, LD 4 DD 7 7 1 )LD Wannier B D 1 > F v 7 ZIZHIET 5.
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10.4.2 ;Fv E> 4, Coulomb &9, X#iED, ERHE

7 74041 [ChataFileHead]_hr.dat, [CDataFileHead]_ur.dat, [CDataFileHead]_jr.dat,
[CDataFileHead]_dr.dat. Wannier90 Ok v ¥ 75 OFRICH S (FEMIE wannier90 @ user_guide D

8.19 seedname_hr.dat 2D I 2).

wannier90 format for mvmcdry

343
1 1 1 1 1 1 1 1 1 1 1 1 1
-3 -3 -3 1 1 0.0004104251 -0.0000000000
-3 -3 -3 1 2 0.0001515941 -0.0000000006
-3 -3 -3 1 3 -0.0001515941 0.0000000002
« 147H
T7ANANY X
* 2 17H
Wannier BIED %K.
* 317H

A==V D nrpts .
e 4 17- 5 +int(nrpts/15) 17
B A== )L T OMERME GEARKIZIE 1).

* 6 +int(nrpts/15) 17 -

13 U A==V DEFRT b b, 4 5 H D D Wannier JoED 1 VT v 7 A, 5 FIHBA——% )L
@ Wannier JLBD A > 7 v 7 A, 6 FIHPEBUE, 7 FIH P EBEEZ T TG 2 5.

10.5 Contact

ZDA=FT A4 VT AIZOVWTDOIER, ZHM, AHEEDHD LS FRRETBHVADEI LI W,

EEN A

mkawamura_at_issp.u-tokyo.ac.jp

_at_ & QIZAERTLSEI W

10.5. Contact
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