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goooooooooooooooooooooboboo.000,o00,00010000,00000000,00
ooooo,000000,0o0ooooooobooooooo0,XXZooooooooooooooooooao
oooo.oo0,00000C000000O0O0OCCOO0.O000O0000OODOOCOOOPMWALOOOOOD
ooo.

DSQSSO,0000000DO0O0ODOODODOOOOOOO.

- 00000 DSQSS/DLA
1.0000000000000000000: dla_pre
2. 0000000000000 O0OO0O:dla_hamgen
3.000000000000: dla_latgen
4, 0000D00D0O0O0O00DO:dla_latgen
5.000000000000000: dla_pgen
6. 00000000 0OO00ODO:dla_alg
7.0000000000000 (OUUOO0DOOODOOOOOO)O dla

- 000000 DSQSS/PMWA
1. 000000000000 : pmwa_pre

2. 00000000000 lattgene_P
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ooooooo)
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* 2020.7.21dsgss Ver. 2.02 0000000
* 2019.6.4dsgss Ver. 2.0.1 0000000
* 2019.5.29dsgss Ver. 2000000000, 000000

* 2019.3.20dsgss Ver. 2.0beta 0 0000 dlaO00OOO0OO0OO0OO0OCOCOO0O0O0O0O0O0O0O0OODOOOCOOOO
od

* 2018.10.19dsgss Ver 1.2.0CMake 000, 000000000000000 dsgss_prepy 00000

e 2015.11.20 dsgss-Ver.1.1.17+pmwa-Ver.1.1.2 GCC O 0O O, PMWA, configure 0 0, 00O /tool DO OO OO
ood

* 2014.03.28 Ver.1.1.16 00 0O0OOOCOOO MPIDDODODODO

°« 2013.07.22 Ver.1.1.1500 000000000000, 0000000000
* 2013.01.10 Ver.1.1.14000000000000,0000000000O

¢ 2012.10.03 Ver.1.1.13 0000000, 000000

« 2012.7.12 Ver.1.1.120 000000 BO MPIOODODOOOODOODOOO
* 2012.6.7 Ver.1.1.11 doxygen, sphinx 0 000 make 000, 000000
* 2012.3.25 Ver.1.1.10 exact_ Hecc OO O,00000000 hamgen HO OO
* 2012.3.23 Ver.1.1.9 runConfigure, dla.cc 0 0O O 0O

* 2012.3.14 Ver.1.1.8 0O 0O dla_algeccO0 OO OODODODO

« 2012229 Ver.1.1.6 000 0,0000000000

* 2011930 Ver.l.10ODOODOCOODOOOODOO

° 2011925 Ver.1.0200 00000, GNUDODOCOODODOO
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0000O0NECO

e JObO00bbOo0bOoOobOoOnD

00000CO0ODOOODOOOO

s Joooobooobno

gobooboboobooobd
 JO00000ODODODOOOOO

2019/04/02 0 O

1.4 000

- J00O0(@OOCOCOOODOODO)
- JO00O0(@OODODOODOOO)

2019/04/02 0 O

1.5 00000

¢ GNU General Public License (GPL) DO DO OO O.

e JoboooobbooobboobL, bbb bo,bbboobbooobLb,O0n
oooooboooboobooboboboboboobooobooboobooboobOobo.boOo,bobobo
gogbodbboobooboobbooboobbooob.
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1.6 OO
goooobooobobooob,obo,jgboobobooboobobboobobooboobbooboobboOoo

Oooooooo201s00o0o0o0ooooooooooooooooooooooooooboOooooooon
oo.0000o0o0c0oooooo.

1.7 000000000

GitHub OO OO issue OO0 DSQSSOOO0OODOOOOOQOO dsgss-dev@issp.u-tokyo.acjp DO OO OO
gug.

4 010 DSQSSO OO
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020

Juoood

21 00000000

DSQSSOO00ODO00DOO00DDOoDoOoooooon.
e (Optiona) MPI (PMWA O OO 0OOOOOOOO)
* python 2.7 or 3.4+
— numpy

— scipy

— toml

22 000000

000000000 (targz) DOODDOOODOOOO
DSQSS 000 0O https://github.com/issp-center-dev/dsgss/releases 00 0000000000,
e gt OO0 on
GitUooooouoououo,0oooooooopooooooOOoDOOOOODOOOOODOOO.

$ git clone https://github.com/issp-center—-dev/dsgss.git


https://github.com/issp-center-dev/dsqss/releases
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23 000000

DSQSSOO00O0O00U0ND zpOOOODOODOOOO,0000000000DO (gt0O00O0D0OOO,cloneO
ooooooooooooooooooooo). oo, 0oooooooooooooooooooooooon.

| -—— CMakelists.txt

|-— LICENSE

| —— README.md

|-— config/

|-— doc/

|-— sample/

| |-— dla/

\ ‘—— pmwa/

|-— src/

\ | -—— common/

| |—— dla/

| |-— pmwa/

\ *—— third-party/

|-— test/

\ |-— dla/

\ | —— pmwa/

\ ‘—— tool/

‘—— tool/
| -— cmake/
|-— dsqgss/
‘—-— setup.py

24 000000

oooobooooooboooooobooooOo0oobooo.boo,0b0oobOoOoboO0obOoObcOobOOoOobOOoDbOoOoboODn
ooo.

$ mkdir dsgss.build && cd dsgss.build
$ cmake ../ —-DCMAKE_INSTALL_PREFIX=/path/to/install/to
S make

/path/to/install/to 0000000000 DODOOODODOOOODOOOOOO $HOME/opt/dsgss 0.0
000000DbOo0bOO00ooO0g /usr/localOO.

O0: CMake 0 OO OO0O0O /usr/bin/c++0 C++0000000000000.00000000000O

00000000000 icpcO0O00OO0O0ODOOO,-DCMAKE_CXX_COMPILEROOOOOOOOOOOOODO
gboobooo:

6 020 000000
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$ cmake ../ —DCMAKE_CXX_COMPILER=icpc

ooooooooocooooo,000D0000000oooOO00000oo0oooOb0cb0O00n0o0 DbSQESSOO00oon
oooo:

S cmake ../ -DCONFIG=intel

0000000 https://github.com/issp-center-dev/HPhi/wiki/FAQ O O OO O0ODO.

0000000000000 dsgss.build/src000000000,0000000000000 dsgss.
build/tool 000000000 OCOOO0O0O.0000O0O0O0O0OOCOOO0ODOOOOOOOOOCOOOO
o,00oooocooooon.

$ make test

oooo 100%0000000000000,0000000000000O0O0O0O0O0OAO.

$ make install

ooOooOoOoOoOoQOUOoUOUOOO0OQOO0OO0OC0O0OO0OD0OO0OO0OCD PinUDODDODDODOOO,00000 share/dsgss/
VERSION/samples OO0 OO0O0OOCOODOO.00,000000000 DSQSSOO0OOOOOOOODOOD
00000000000 share/dsgss/dsgssvar-VERSION.shOOOOODODO.DSQSSOOODOOOODO
O0OO000 sourceJ000O0O0O0OOODOODODO.

$ source share/dsgss/dsgssvar-VERSION.sh

24. 000O0OOO 7
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030

DLAODCOOODOOO

3.1 DSQSS/DLA 0O

DSQSS/DLA0DDODODO0OCODOOO000000ooooooooOooO0o0goooooooooD.0o0goooo
gobobo,oboobgoobobobobobooboobooooooboboo.obobDobobobOobOobOoDbo
goboobboobooboooboobooobooboobbooboboobbooboobbooboon
gooo.

OOO0O0 DSQSSDLA OO O0OoOOoO0O0ooOoooooooooooooooooooooooao,
dsgssvars-VERSION.sh OO OOOO0OOOOODOOOOODO (VERSIONDO DSQSSOOOOOOOO,O
OO0 2.0.0000COCOCOOOO).

$ source $DSQSS_INSTALL_DIR/share/dsgss/dsgssvars—-VERSION.sh

3.2 DSQSS/DLAC0 0000000000000 OODOODOOOOOOO
00000000000,§=1/2000000000000000 #=J§,-% 0000000000000
00000,DSQSS/DLADDDOO000ND.
DSQSS/DLA 000000,

1.000000000

2.00000

30000000

O300000000.




DSQSS Documentation, D000 2.0.3

321 000000000

DSQSS/DLACOOODODOO,
1.0000000O0O0O
2. 00000000
3.0000o0oooooooo

030000000000 0o0.00oo, 0000000000000 oo.D0ooOoooogo
OD0000O0dlapre00.000000000000O00O,DSQSS/DLAOOOCOOODOOOOO Python O
O00O000.00,dlaprepy 00 0000O0DOCOO,000000000000000C stdtomlOO0O00O0ODO
(sample/dla/01_spindimer/std.toml).

[hamiltonian]

model = "spin"

M= 1 # 5=1/2

Jz = -1.0 # coupling constant, negative for AF
Jxy = —-1.0 # coupling constant, negative for AF
h =10.0 # magnetic field

[lattice]

lattice = "hypercubic" # hypercubic, periodic

dim = 1 # dimension

L =2 # number of sites along each direction
bc = false # open boundary

[parameter]

beta = 100 inverse temperature

nset = 5 set of Monte Carlo sweeps

npre = 10 MCSteps to estimate hyperparameter

ntherm = 10 MCSweeps for thermalization
nmcs = 100

seed = 31415

MCSweeps for measurement
seed of RNG

HH R W W W W

OO00O0OO0O0O0 dlaprepy00oon.

$ dla_pre std.toml

OO000,000000000 param.in, 00000000 latticexml, 00000000 O000OQO algorithm.xml
oooooooo

10 030DLADOOOOOOO




DSQSS Documentation, D 000 2.0.3

322 00000

O000000000o00,DSQSSDLADDODOONODODOOOOD.

$ dla param.in

ob,00b00b00O00oo0oocMPIODODOOO,0D00DO0ODOOOOOD.

$ mpiexec -np 4 dla param.in

00000000000 (0000 4)00000000000,000000000000000000000
oooooooooo.!

323 0000000

00000000000 samplelog00000000.0000000000000 ene0000000000
00,0000 grep00000O

$ grep ene sample.log
R ene = -3.74380000e-01 5.19493985e-03

ooooooo.2000000000000000000O0O0.00000O0O0O0O0O0OOODOOODOOOOOO0
ooooOoooooooon =31J]/8=-0375|J|000,0000000000000DOO0OOODO.

3.3 DSQSS/DLACCO0OOOOOOOOOO
D0000000000,0000000000 8=1/2,10002000000000000000 (J =
-1,L=30)0000,00 70 00500 2000000000000000000000

0000o00,000000000000000000000000000000000DOO0, 000000000
0000000000 Python OO OO OODO (sample/dla/02_spinchain/exec.py).

import subprocess

from dsgss.dla pre import dla_pre
from dsgss.result import Results

L = 30

(ooooogoo)

*1 macOS 0O O OpenMPIO O O00O0,000000000000000000O0000DOO0O0OO0O No such file or directory
(errno 2) 0. DSQSS/DLACOOOCO0O0OODOOODOOOUOO,00000D00D00O0OO, ——mca shmem posix D00 O0O0O
mpiexec O OOOODODOO.

3.3. DSQSS/DLA O 000000000 ODOO 11
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(ooooooooon)

lattice = {"lattice": "hypercubic", "dim": 1, "L": L}
hamiltonian = {"model": "spin", "Jz": -1, "Jxy": -1}
parameter = {"nset": 5, "ntherm": 1000, "ndecor": 1000, "nmcs": 1000,
"wvfile": "wv.xml", "dispfile": "disp.xml"}
name = "xmzu"
Ms = [1, 2]
Ts = [0.05, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.25, 1.5, 1.75, 2.0]

for M in Ms:
output = open("{0/_{1}).dat".format (name, M), "w")

for i, T in enumerate(Ts):

ofile = "res_{}_{}.dat".format (M, 1)
pfile = "param_{)_{}.in".format (M, 1)
sfoutfile = "sf_{)_{}.dat".format (M, i)
cfoutfile = "cf_{)_{}.dat".format (M, i)
ckoutfile = "ck_{}_{}.dat".format (M, i)
hamiltonian["M"] = M
parameter ["beta"] = 1.0 / T
parameter["outfile"] = ofile
parameter["sfoutfile"] = sfoutfile
parameter["cfoutfile"] = cfoutfile
parameter["ckoutfile"] = ckoutfile
dla_pre(
{"parameter": parameter, "hamiltonian": hamiltonian, "lattice": lattice},
pfile,
)
cmd = ["dla", "param_ {0} _{1}.in".format (M, 1i)]

subprocess.call (cmd)
res = Results (ofile)
output.write("{} {/\n".format (T, res.to_str (name)))

output.close ()

OO0 PythonODOOOOODOOOOODO

$ python exec.py

S=1/20000 xmzu_l.dat0,S=10000 xmzu 2dat000000000000.00000000O00OO
0,0000000,000000000000000000.0020000000 GnuplotOOOOODOOD
(0 3.),0oooooooooo,0o0o0o0o00o0oooooog,ooo0o0000000000ODOODOODBOOO
ooooooooocoobooooon.

12 030DLADOOOOOOO
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susceptibility

/ S=1/2 —=—
002 | / S=1 +—e—

0 02 04 06 038 1 12 14 16 18 2
temperature

031 0O00000O000000000000000O0O0O0OO.0O0S=1/2000 S=1000.

34 DSQSS/DLA 00000000 ODOOOOOOOOOOOO0O0O

00000000000,0008x80000000,V/t=3,4=10000000000000000000
ooooooooooo,00000000 pO —4000 14000000000000,0000000000
oooo.

oooooo,00000000000000O0O00000,0000000000O0000O0DOO00O0DOOO0OOD
OOODOOO0DODODO (sample/dla/03_bosesquare/exec.py).

import subprocess

from dsgss.dla _pre import dla_pre
from dsgss.result import Results

VvV =3
L = 1[8, 8]
beta = 10.0

lattice = {"lattice": "hypercubic", "dim": 2, "L": L}

hamiltonian = {"model": "boson", "t": 1, "V": Vv, "M": 1}

parameter = {"beta": beta, "nset": 4, "ntherm": 100, "ndecor": 100,
"nmcs": 100, "wvfile": "wv.xml", "dispfile": "disp.xml"}

name = "amzu"

mus = [-4.0, -2.0, 0.0, 2.0, 2.5, 3.0, 6.0, 9.0, 9.5, 10.0, 12.0, 14.0]

output = open("/{}.dat".format (name), "w")

for i, mu in enumerate (mus) :

ofile "res {}.dat".format (1)

pfile = "param {/.in".format (1)

(ooooooo)

3.4. DSQSS/DLA 000000000 D0OO0O0ODOOOOOODOOO 13
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(o0oooooooo)

sfoutfile = "sf {/}.dat".format (1)
cfoutfile = "cf {}.dat".format (1)
ckoutfile = "ck_ {}.dat".format (1)
hamiltonian["mu"] = mu
parameter["outfile"] = ofile
parameter["sfoutfile"] = sfoutfile
parameter["cfoutfile"] = cfoutfile
parameter["ckoutfile"] = ckoutfile
dla_pre(
{"parameter": parameter, "hamiltonian": hamiltonian, "lattice": lattice},
)
cmd = ["dla", pfile]
subprocess.call (cmd)
res = Results(ofile)
output.write (" \n".format (mu, res.to_str (name)))

output.close ()

OO0 Python OO OOOOOOOOO

S python exec.py

oo0ooboooboobO0o0oo0oboo0oDbOo00od amzu.dat OO0OO0OO00O0OOOCOOOODOOOOOO. DO
000000 Gnuplot 00000000 (0 32).p=600000000000000000.000000D00O0

cobooooooOoooobooobooOooOooOoboOooono.

0.9

0.8 - ]

number density

0.2 B

0.1 - *

chemical potential

032 ODO0000O0OOoOOOOO0OO0COOOOOOO0OOOOOOOOOOGOO.

14 O30 DLAOOOOOOOO
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0 40

DSQSS/DLAOCDOO0DODOOOO

41 DSQSS/DLACOOOOOOO
00000000 DSQSS/DLADDDO000000000000.000000000,DSQSS/DLA 0000

coooboodoooooo,oooobood0oob,0bo0oooobc0oboobo0ooooOoOo0oooOoboOoOooooOoboOoon
ooo.0410000000000000000000.

o> e

algorithm.xml

T

041 DSQSS/DLAOOO0OO0OOOOO.O0000C0O0O0O0O0,00000000000.
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411 000000 O0OODOOO

oooooOooooooo ToOMLODOOOOOODOOOOOO.dla pred dla_hamgenOOOOOOOOO

goboobooobog.

parameter

cobobOoo0ooOooOoobooOoobooooOoOooOoOobOOoO0b0bOOoOOn.dla_preddoooon.

parameter U OO0O0OOO0ODOO0OOOOODOOODOOODODOOO.

ooooo |o ooooo | oo

O O

beta double -- ooo.

npre int 1000 gooooooooooobobobbobbbbbbboboood
oo0oooooooooooon.

ntherm int 1000 Oo000ooooO0ooooooooooo.

ndecor int 1000 oo0ooo0o0Oooooooooooooooooobooog
.

nmces int 1000 gobgooboobbooboobooob.

nset int 10 goboobbooboooboo.

simulationtime| int 0.0 gooooopoooo.

seed int 198212240 gooooo.

nvermax int 10000 ooooooooo.

nsegmax int 10000 ooooooog.

algfile int algorithmxml | 000 O0O0OODOOODOOO.

latfile string lattice.xml goooooooo.

ntau int 10 O0o00obo0o00ooo0o0ooooooooooooo.

wvfile string -- oooooo XMLOOOOO.O0O0OoOoOoOoO,00000
goobogoo.

dispfile string - oooo XMLOOOOO.Oooboooo,0o0boooo
ooooooooooooo.

outfile string sample.log gooooopoooo.

sfoutfile string sf.dat gooooooooog.

cfoutfile string cf.dat OOo0ooO0Uoooooooooooooo.

ckoutfile string ck.dat cooooooooooooooooooon.

e simulationtime O O O O

— simulationtime > 0.0 0 0 O

16

040 DSQSS/DLAOODOOOODODOODO
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*» 0000000000, 000000000,00000000000000000D0ODOOOO
O,000000000D0.

*» 0000000000 0O00O00DbO0O0O00, 00000000000 0ob0o0OobOboOoDn

go.

*+ 00000000000000C0O0 outfile0 000000 O0ODOOO0ODOOO0ODODOO cjobOO

goobooo.

— simulationtime <= 0.0 0 0 O

* J0000000o0oo00oooocooo,obbo0ooboo0ooooooooo.

lattice

obodboboob0o0obbOd. dla_pre,dla_latgenQOogoonog.

latticeOOO0OOO0OO0OOOO0OOOOOODOOOODOOOOO.

bool

gooboo U goooo g

a O

lattice string -- ooooo.

dim int -- oooo.

L list(int) or int | -- oOo0oo0.000ooOo0oooOooooo.oooooo
gogboobooob,booobbooobbooobbooo
oooo.

be list(bool) or | true oooooo0o,0000oO00.oo000oooooooo

ubobdib.trued 00000000, falsedOOOO
gooooo.

ooooooooooobooooon.

hypercubic dO0O0OD0OOO.

triangular

honeycomb 20000000.

2000000.

kagome 20000000.

41. DSQSS/DLACOOOOOOOO

17



DSQSS Documentation, D000 2.0.3

hamiltonian

oooooooooooboooboo0oO0n. dla_pre,dla_hamgenO000O00O00O.

hamiltonian OJ0O0O0O0O0OO0OO0O0ODOO0ODODOOODOODOOOODO.

goooo u goooo RN

a O

model string -- O0000.XXZOO spin 0O0ODOO0O0OODOO “boson' O
gobogo.

M int 1 000000000000 00-1.XXZ0o0ooooood
o000 250,0000000000000000000O0
gooboo.

XXz 00O

J.

H=> —J.5;5 -
(i.3)

zy
2

(S757 +575) + DZ (S7) — hZSf

ooooooooocooooon.

ooooo|o ooooo oo
g 0
Jz list(float) or | 0.0 gobooo. oo booooobo,ogboboo
float O0.00000000000,0000000000000
ooo.
Ixy list(float) or | 0.0 gobodo.obdboooobbooobob,oobbo
float 0O0.00000000000,0000000000000
ooo.
D list(float) or | 0.0 00o0o00ooooooooooo.oooooooooo
float gooo,ogooooo.
h list(float) or | 0.0 go.0opoobobooboobboooo,0gdgggoag.
float

ooooooo oo

H:

U
: [—tbzbj + h.c. + Vnmj} + Z {2711'(7% —1) — un;
(2%] 7

goboobbooboobob.

18 040 DSQSS/DLAOODOOOODODOODO
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ogoooao 0 oodoodao ad
O O
t list(float) or | 0.0 0o0o0ooo0o0oooO.00ooooUoOoooooooo,o
float gooogogad.
\'% list(float) or | 0.0 dooooooooooobo.0obbobobbbobboooooo
float O,0000000.0000pDoooooo,0o00oooon
gooooooo.
U list(float) or | 0.0 goodooooooboo.obbobooboooogoono,
float oo0o0oo0oO0.00oo0ooooUo,0oooooooo
gooogogad.
mu list(float) or | 0.0 goooooobo.0obooooboboooobo,obboo
float ooo.
kpoints

ooo0ooO0oO000O00o0bo0o0O00.dla_predd dla_wvgenOOOOOGOO.

ooogoano a ogooogad 0o
a 0
ksteps list(int) orint | O ooooo.o0oo,00ooooooooooon.

0000 ksteps =

[1,2]00000000 L

= [4,41000,000 k = kofiy + kyg, 000 (ka, ky) =

(0,0),(1,0),(2,0),(0,2),(1,2),(2,2)0000000.000 §oOOODO0ODOOOOO0OO.

algorithm

cobobOooooOoOoobOoooboo0ooOoOoOoO0oOoDOOoOOoob.dla_predoooonon.

gooooD O goooo | oo
g g
kernel string 'suwa todo' ggoobooobbooobobooobobboo,bbooo

coooocooooooooo.

kernel D0O0OO0OO0O0OO0DOOOODOOO.

suwa todo 0000000000 O0O0OO0OOOOOO (H.SuwaandS. Todo, PRL 105, 120603 (2010).)

reversible suwa todo 0000000 OOOODODOOOODODODOOO (H. Suwa and S. Todo,
arXiv:1106.3562.)
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heat bath 0O0O0O0.

metropolis O0O0O0OOOOOOOOO.

4.2 DSQSS/DLA 0000000000

DSQSS/DLADODOOCOO00O0OCODOO0,0000000000D00O0000O0O0O0O000O0DDO.O0DO0000
ooooooooooooooOooo,0bo0oooo0ooD.04100000OO00O0DOO0OoOOoOOoOoD
od.

. lattice.dat .

lattice.toml

dla_hamgen hamiltonian.tom|
(gons a
dla_pgen param.in

algorithm.xml

042 DSQSS/ODLAOOOOCOOOOOO.OOOOO00O0O0O0,0000000000A0.

421 00000000

lattice.dat OO0 datO0DOO.

lattice.toml OO0 TOMLOOOO.0000D00000000000000OO.
hamiltonian.toml Oo00ooooo TOMLOOOO.

kpoints.dat ooooogd.

422 000000000
goboboooobbooobob,ooobbooobbdooobboboobbboobobbooobbbooon
obobobO0.dla_algdboboboooooooogon.

# 000000000000 O0OO0OO0ODODODOOOO. OO,0000000000. name, lattice,
directions, sites, interactions 0 5000000000000 000.

name 0000O0O0O0.10000000000C0.000000000O0O0,000000000D0000A0O.
lattice O0OO0OOO0OOOOOOOOOODOODO.

e 100
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- Dooooooooo.

e 200
- gbooboboob,obbooboobboobuooboboooobg.
« 300
- 000000000 O0,000000000000000000000. 100000000
g,o00pooc0oobooooooo.
« 40000

- 0DoOoOoooooo e0OOO,000000000D0 410000000 OOO.O0O0ODD
oopboooobo0,00000000000000DO eéDDDDD.

directions 0O0O0O0O00O0OO0OO0ODOOOOLOOOODOODOOOO.
« 100
- gbooooooo.

e 20000

- 0OoooooooooooOo,0obo0o0oboO0ob0+100000DbO0O0OD.OobOo0oOoD
gboobdoo,0cobouobubobdobdobdbdn. latticeObOuoooboobobOD
gooo.

sites OUOOOOOOOOOOOOOOOOO.
e 100
- gbhodboooobooboobboon.
e 20000

- 00000000000 oO000b0O000 +v20000000000.00000000.

oo

coooo.0obbooobooooooo.

gooooo.ooooooo ToMLOOOOOOOOOOOOOOOOOOO.
latticeOO0OOOO0OOOO0ODOOOOOOOOOOOO.

W I =1

interactions UOU0O0O0O0O0OO0O0OO0OOODOOODOOOOO.

« 100

- gboodoobdooboobbooboooobog.

e 20000
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- N=00OO0OO0ODOO+5000000.00000000.

g ERN

1 gobogb.oboobbooboon.

2 O000ood0.00ooooo TOMLOOOOOODOOOOoOoOooooooon.
3 googooo

4..(N-2) googon

N-1 00000000ooooooooo ,0000000 0

N

cooooooo

ooooocoooocooooon.

name

2 dimensional hypercubic lattice

lattice

2 # dim

4 4 # size

1 1 # O:open boundary, l:periodic boundary
0 1.0 0.0 # latvec_0

1 0.0 1.0 # latvec_1

directions
2 # ndirections

# id, coords...

0 1.0 0.0

1 0.0 1.0
sites

16 # nsites
# id, type, coord...
0000
1010
2020
3030

4 001
5011

6 021
70 31

8 00 2
9012

10 0 2 2

11 0 3 2

12 0 0 3
13013
14 0 2 3

ooooooo)
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(o0oooooooo)

N
[ee]
=
IS

1500
211
12 1 0
15311

N
Nej
=
IS

w
o
fa
ul

150 3 3
interactions
32 # nints
# id, type, nbody, sites..., edge_flag, direction
0020100
1020401
2021200
3021501
4022300
50225601
6 023010
7023701
8024500
9024801
10025600
11025901
12026700
1302 6 10 01
14 027410
1502 711 01
16 028 900
17 02 812 01
18 02 910 00
1902 913 01
20 0 2 10 11 0 O
21 0 2 10 14 0 1
22 0211810
23 0 2 11 1501
24 0 2 12 13 0 0
25 02 12 011
26 0 2 13 14 00
270213 111

02

02

02

02

w
=

423 OO TOMLOOOO

OO0 ToMLOOOOOO0O0O0OO0O0O0OO0O0OOCODODOO0OOO0O0O00O0O0O0O0CO0OOO0O0O00O0O0O0, TOMLEOODO

000000.dla_2lgOO0O00OoOoOooooooonoaO.
parameter 0 unitcell 0OOOOOODOOODOOOODOO.

parameter 000000 0O0O0OOOOOOOO.
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name UO000000.0000CO000CO0OOOO.
dim O00O0O00O0O0O0O0O0O0O0OO.
L 0OO0oooooooboooooboo.

bc O000000O0O0O0COODOOOOOOODO.true00000000O0O, falseOOOOOOOOO
oooo.

basis 000000000000002000000000000A0.
unitcell O00O0O0O0O0O0OO0O0O0OO0O0COOOCOO.
sites O0O0O0OO0OO0OO0OO0OOOOO0OO0OOOOOOOO.
siteid O0O0O0O0OOO0OO0OCOOOCOOOOOO.
type O00O0OO0O0OD0OO0ODOODODOO.
coord O0OO0OO0OO0O0O0OOO0O0OOOODOOOOOOOOOOOO.
bonds O00000O0O0O0OO0O0O0OO0O0OOOOOOOO.
bondid UO00O00O0O0O0O0O0OO0OOOOOOOO.
type O0O0OO0OO0DOOCOOOCOO.
source UOO0OO0OO0O0OO0O0O0OO0O0O0OO0O0OOOOO.
siteid U0O0O0O0O0OO0O0OO0OO0OOOOOOODO.
target O0OO0OOO0OO0OOO0OOCOOOOCOOOOCOO.
siteid UO0O0O0OO0OO0OOO0OOO0OOOOODODOODO.

offset OO0O0OO0OODOOO0OOOOCOOOOCOO,0000C0000000000000O0O0O0
gooo.

goboobbooboobob.

[parameter]

name = "square lattice"
dim = 2

L = [4,4]

bc = [true, true]

basis = [[1,0], [0,1]]

[unitcell]

[[unitcell.sites]]
siteid = 0

(ooooooo)
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(o0oooooooo)

type = 0
coord = [0,0]

[[unitcell.bonds]]

bondid = 0

type = 0

source = { siteid = 0 }

target = { siteid = 0, offset = [1,0] }
[[unitcell.bonds]]

bondid = 1

type = 0

source = { siteid = 0 }

target = { siteid = 0, offset = [0,1] }

424 00000OO0OO0 TOMLOOOO

oooooooToMLOOOOOOOODOCOOOO,000bD0ODOO0OCO0OO0OObO,0D0O0DO, TOMLOD
goboobobboboooooobooDn. dla_2lgbobboo, bbb oLoDbDO
ooooooooooobooOoob.O0oobooooobooo0oobOoooobDOoooboboooO,0b0b0OoD
dla_hamgen 0O OQOOOOOO.

name UO000O0OO0O0O0O0OO0O0O0.00C00000000O0OCO0O0O0COOOCOO.
sites OUOOO0OO0OOO0OO0OOOOO0OO0OOOOOOOOOOOOOOD.
type O00O0OOO0O0OOOOOCOO.
N 000000000000000DO0O000O0.000 S=1/200000200.
values 000000O0OOOOOOOOO.OO0O S=1/200000 [-0.5, 0.517.
elements 0O0O0O0O0OOO0OOCOO0OOOCOOOOOOOOOOODOOC.
istate U0OU0OO0OO0O0OO0OO0OO0OOO0OOOODOODOODOODODO.
fstate OO0OO0OO0OOOO0O0OOOO0DOOOOOOOOOOOO.
value O0O0O0OOO0O0OOOOCOODOO.
sources U0O0O000OO0O0O00O0OO0O0OOOOOOOOOOOOOOOOOOOOOODOODOO.
istate OO00OO0OOOO0OO0OCOCOOOOOODOCOOOOOOO.
fstate O0O0OO0O00OO0O0O0OO0O0O0OO0O0OCOOOOOOO.
valve O0OO0OO0OO0O0OO0OO0OOOOOOOO.

interactions O0O00OO0OO0OO0O0O0OOO0O0COOOOOOOOOO.
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type O00O0O0O0OO0O0OOOOOOO.

nbody O0O0O00O0O0O0O0O0OO0O0OOO0O0COOOO.

N Ooobogobbooboobboo,bobboobboobboobo0o.oobbooboobo.

elements O0O0O0OO0OCOO0OCOO0OOCOOOOOOOOOOOOOCOOO.

istate OOOODOOODOOOOOODOODOOODOODDOODOODODOOD.

fstate UOU0OO0OO0O00OOO0OOOOO0DOOO0OOOOODOOOOOOOOOOODOOODOO.

value O0O0O0OO0O0O0COO0OOOCOOOOCOODO.

S=1/20000000000000000000O0.

name = "S=1/2 XXZ model"
[[sites]]

id =0

N =2

[[sites.elements]]
istate = 0

fstate = 0

value = 0.5

[[sites.elements]]
istate =1
fstate =1

value = -0.5

[[sites.sources]]
istate = 0
fstate =1

value = 0.5

[[sites.sources]]

istate =1

fstate = 0

value = 0.5
[[interactions]]

id =0

nbody = 2

N = [ 2, 2]
[[interactions.elements]]
istate = [ 0, 0]

fstate = [ 0, 0]

value = 0.25

(ooooogoo)
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[[interactions.elements]]

istate = [ 0, 1]
fstate = [ 0, 1]
value = -0.25

[[interactions.elements]]

istate = [ 0, 1]
fstate = [ 1, 0]
value = 0.5

[[interactions.elements]]

istate = [ 1, 0]
fstate = [ 1, 0]
value = -0.25

[[interactions.elements]]

istate = [ 1, 0]
fstate = [ 0, 1]
value = 0.5

[[interactions.elements]]
istate = [ 1, 1]

fstate = [ 1, 1]

value = 0.25

425 000000

gobooooob,obbooo

079 000000000000000.
dim DO0O0OO0OO0OO0OOO.
kpoints 0000000000O0O0O0O0O0OOO0.
« 100
- DOoOOoOooooo.
. 20000

- 000oOoU0o0ooOo,00000U0bDoO00 41000000000 D.00oODOoDOoOOooOoD
000000, 000000ooooon0 kgoDoooo.
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0000000000 0000D goOo.000o0oDO0vP=>.rq€y0000D00,000 E:deﬁdDDDDD
goboobo,ooooooo F-E:ZdQﬂ'rdkd/LdDDDDD.DDD L;,0d0000000000000ODO
od.

gogboooobooo.

dim
2

kpoints

N B O
SN O
o O O

4.3 DSQSS/DLA 0000000000000 DOOO

DSQSS/DLAOOOCOO0O0DOOOOO0O0DOCOOO00,DSQSS/DLAOO0ONDOOO dlaDOO0OO0O0DOCOOOO
o0o.0o0oooooooboooobooooooobooooooooooooooDoDoobboOooooooooDOoOoD
oob.0oooocoooocooooo,coobooo,ooboooooon.

431 00000000

gmc.inp Joooooooooooooo,bbobbbobbobooooogooag.
lattice.xml gdoooooooad.

algorithm.xml Jdooooooooooooboboboboboboooooog.

wavevetor.xml gooooooo.

disp.xml o0oooooooog.

432 00000 ooog

goboobbooboobbooboobbooboobbooboon.

-« 100001000000, <name> = <value>000000O000OO.

ggbooobobooboobbooboooo.

e JO,000b00a0bobg.

'#'00000000000000000000.

goboobobobobooboobboob.
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goooo a goooao EEN

O O

beta double -- ooo.

npre int 1000 O0o0o00Oooooooooooooooooooooog
goboobooobobooboo.

ntherm int 1000 0000boo0oO0ooooooooooo.

ndecor int 1000 ooooo0ooooooooooooooooooboog
0.

nmces int 1000 gobgooboobbooboobooob.

nset int 10 goboobbooboobo.

simulationtime| int 0.0 goooooopoooo.

seed int 198212240 gooooo.

nvermax int 10000 ooooooooo.

nsegmax int 10000 oooooooo.

algfile int algorithmxml | 000 O0OO0OODOOODOOO.

latfile string lattice.xml goooooooo.

ntau int 10 000o0bo0o00ooo0o0ooooooooooooo.

wvfile string -- oooooo XMLOOOOO.O0O0OoOoOoOoO0,00000
gobogo.

dispfile string - oooo XMLOOOOO.ooboooo,0o0boooo
ooooooooooooo.

outfile string sample.log gooooopoooo.

sfoutfile string sf.dat gooooooooog.

cfoutfile string cf.dat gdoooooooboooooooooooog.

ckoutfile string ck.dat oOo0ooOoOooooooobooooooooo.

e simulationtime [0 O O O

— simulationtime > 0.0 0 O O

+» J0000ooooo,ggoooobobob, bbb obobobobbbbooogoo
g, 0boboooocoogoo.

+ 0000000000000 0000000000,0000000000000000C00D0A0O

ood.

*» J000000000000000 outfile0 0000000000 0O00000O00O0O cjobOO

ooooogd.

— simulationtime <=0.0 0 0 O

+ J00o0oooboobooboboo,boobooboooboobobg.
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433 00 XMLOOODO

oooooooooooo,00000oo0oooooOo0oboco0oO0o0oooooooooOooobobo0oOoo,XMLOOOn
ooooobooooooboooooooooo.ooobooooooboooooobo,boboboobOoOoboOobDOoOobooon
OTOMLOOOOODO dla_alg0O0O00000O0O0O0O0OODOO.

00000000D000000 Lattice0O0O,0000000 LaticeDDOOO0OOOOODODOODO.
Lattice DO00OO0O0OO0O0OO0.0000000000 LatieceOOOOOOO.

Lattice/Comment OO0 O0.00000000,00000000000.

Lattice/Dimension 0OQOGQOQd.

Lattice/LinearSize 0 O0O0O00OOO0OOO0OO0,000000000.00000,00000000000A0
Lattice/Dimension 0 0 0000000000000 0O0O0O.

<LinearSize> 3 4 </LinearSize>
# 00000000 100000 30, 0200000 400000000

Lattice/NumberOfSites 00 OJO0O0O0.000000000O0 1000000000OO.
Lattice/NumberOfinteractions 00000000.000000000000,00000000000.
Lattice/NumberOfSiteTypes 0O QOO0 OO.

Lattice/NumberOfinteractionTypes 0OO0ODOO0OO.

Lattice/NumberOfBondDirections 0 00 00O O Direction 0 O .
Lattice/NumberOfEdgelnteractions 0000000000000 OOOOO.

Lattice/Basis O OO0O0O0O0OO0OO0O0O0O0OOO0OOOOO.

Lattice/S 00 0OO0O. Lattice/NumberOfSites 0 0 00 0000000000000 OOOOO.O0000O,00
oo000oooO0o0o00ooo0200000000000000000.000000000C0DO0O0OO
ooooooooooobooooooo.

<S> 3 0 </S>
# DO0O0OO0O 3000000000000 o0OOO.

Lattice/l DO OO0 DO O. Lattice/NumberOfInteractions ] 00 0000000000000 0O0OOOOOO. OO
gogo,obooboboo,obboobooob,obooboobbo,oobboobooboboboon
oo00,00000000 4300000000000000000.0000000000 —00OOOO
gobbdoo0 —ooobobooobbooobboobbooobb.obboooboboo,0bboon
0000000 Algorithm/Vertex/InitialConfiguration 0 D 0000000000000 000000O00O0OO
oooao.
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<I> 512 8 12 </I>
# 0JOoooooo sooooooooooboooooo 10, 20000000040,
# 0000000000 80 12000.

Lattice/Direction OO O 0O O O. Lattice/NumberOfBondDirections D 0 00O O0O0O0OO0OOD0ODO. 0O00OO
g,.00do0dodoooooooooooooobooboooonooooooooon.

434 00000 Oooooooo

gooobgooboobobooobooboboboobooobooboboboL, XMLOODODODOODOOD
gooobgooboobo.ooboobooboooooo,0bobboobooboobobbOobDooDbOooD
gbobdobod dla_algdbgbgooon.

0000000000000 0000000 AlgorithmO00,0000000 AlgorithmO00000000O0O
ooo.

Algorithm 0OO0OO0OO0O0O00OO00OO0.00000O0O, General, Site, Interaction, Vertex 000 00. 0000000
gooooooooooooo.

Algorithm/Comment OO0O0.00000000,0000000000O0O.

Algorithm/General 000000 O, NSType, NIType, NVType, NXMax, WDiag 0000 0. 00000000
ooobobooooo,booboobocobooboobobobobobon.

<Algorithm>
<General>
<NSType> 1 </NSType>
<NIType> 1 </NIType>
<NVType> 2 </NVType>
<NXMax> 2 </NXMax>
<WDiag> 0.25 </WDhiag>
</General>
</Algorithm>

Algorithm/General/NSType 0000000000000 OOOOO.

Algorithm/General/NIType 0000000000 OOOODOOOOO.

Algorithm/General/NVType 0OO0O0OO00OO0O0O0OO0O0O0OOODOOOOOO.

Algorithm/General/NXMax 00000000000 000O0O0O0.000000 SOOOOO0OO0O0O 2S5+1.
Algorithm/General/WDiag 000000000000 OOOOOOOOOOOO.

Algorithm/Site 10 00000000000.00000,00000000000000000000000O
O.00000000000000D0U000D0DDOUOOUO00. Uoooooao, SType, NumberOfStates,
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LocalStates, VertexTypeOfSource, InitialConfiguration 0 0O O O

0.

<Algorithm>

<Site>
<STYPE> 0 </STYPE>
<NumberOfStates> 2 </NumberOfStates>
<LocalStates> -0.5 0.5 </LocalStates>
<VertexTypeOfSource> 0 </VertexTypeOfSource>
<InitialConfiguration>

</InitialConfiguration>

<InitialConfiguration>

</InitialConfiguration>
</Site>

</Algorithm>

Algorithm/Site/SType D O00O0000O0OO00OOOOO.
Algorithm/Site/NumberOfStates 0 OO0O0O0O00O0O0OOO.

Algorithm/Site/LocalStates 0000000000000 000O0
ooboooobooo z00000C000O0,z000000.

Algorithm/Site/VertexTypeOfSource 0000000000000

gogoooobobboooooob.oon

ooooooono.

Algorithm/Site/InitialConfiguration D 00000 0. 0000000000000 OOOOOOOOOOOOO
000000oooo.obooo0Doao, State, NumberOfChannels, Channel OO0 OO O .

<Algorithm>
<Site>

<InitialConfiguration>
<State> 0 </State>
<NumberOfChannels> 2 </NumberOfChannels>
<Channel> 0 1 0.5 </Channel>
<Channel> 1 1 0.5 </Channel>

</InitialConfiguration>
</Site>

</Algorithm>

Algorithm/Site/InitialConfiguration/State 0000000000000 DOOO0OOOOOOOODOOODO.

Algorithm/Site/InitialConfiguration/NumberOfChannels 0OO0OOO0OO0OO0O0OO0OO0OOOOOOO.
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Algorithm/Site/InitialConfiguration/Channel D OO0O0O0OO0ODO. 000,000,0000000 300000
oo.

- 0100000000000000000000000O00O0O0O0O0,100000.0.

- 0D20000000D0000O0DOOOODODOOO.

- 03000000000000000O0.

OO00O000O00000000o0o0o000,o0 ChannelO O 100 200000000 -1000.

Algorithm/Interaction 0000000000000 0.0000000 IType, VType, NBody, EBase, VertexDen-
sity, Sign 0 00 O0.

<Algorithm>

<Interaction>

<IType> 0 </IType>

<VType> 1 </VType>

<NBody> 2 </NBody>

<EBase> 0.125 </EBase>

<VertexDensity> 0 0 0.25 </VertexDensity>
1 0.25 </VertexDensity>
<Sign> 0 1 1 0 -1.0 </Sign>
<Sign> 1 0 0 1 -1.0 </Sign>

</Interaction>

<VertexDensity> 1

</Algorithm>

Algorithm/Interaction/I[Type 00O O0OU0O0OOOOOO.

Algorithm/Interaction/VType 000 0000000000000 0OOOOOOO. 000O000O0ODOOOO
Vertex/Algorithm 0 00O 00O.

Algorithm/Interaction/NBody 0 0000000000000 O0OU0OOOOOOO 1000000000 10,
gooooo0ooogo 2000000000 2.3g0ooooooooooo.

Algorithm/Interaction/EBase 000000000000 .00000000O0O0OO0OO0OOOOO,0000
ggboobobooobooboobbon.

Algorithm/Interaction/VertexDensity 0000000000000 O0O0OO0OO0O0OOO0OOOOOOOOOOO.
Algorithm/Interaction/NBody D 00000, 1 0000000000000 O.O0000O,000000000
goooooooooOoboOoOobo Io0oooogooooOooDo0oDoO00oD.oobooooooDo.

Algorithm/Interaction/Sign 0000000000000 0000,0000 Sen({f|—H[7))DODOODO.2x
Algorithm/Interaction/NBody 0 00 000,10 0000000CO0O000O0.O0000,00000000
gogboogooboo,0bgobooboobobooboobboo,booboobboobobo.

000,<Sign> 0 1 1 0 -1.0 </Sign>0O (10|(—H)|01) <0OOOOODO.
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Algorithm/Vertex 1 0000000000000 00OO0.O00000OOOOO,000 20,30, ...... oooo
UdboobOodd vecategory=200,00000000000000000000O0DO0O vCategory=1
000000, Algorithm/Interaction 0 0 00000000, 0000. 00000, 0000000000
0 VCategory=000 10000000000D0O0O0ODOOODO,000000000000000000
0.00000000 VType, VCategory, NBody, NumberOfInitial Configurations, InitialConfiguration 0 00 O
gg.

<Algorithm>

<Vertex>
<VTYPE> 0 </VTYPE>
<VCATEGORY> 1 </VCATEGORY>
<NBODY> 1 </NBODY>
<NumberOfInitialConfigurations> 4 </NumberOfInitialConfigurations>

<InitialConfiguration>
</InitialConfiguration>
<InitialConfiguration>

</InitialConfiguration>
</Vertex>

</Algorithm>

Algorithm/Vertex/NVType 0000000000 00.000000000000000O0OCOOOOOOOOO
go.

Algorithm/Vertex/VCategory 10000000,200000.
Algorithm/Vertex/NBody 0000000000000 0O.00000000O 1.
Algorithm/Vertex/NumberOflnitialConfigurations 000000000000 OOO.

Algorithm/Vertex/InitialConfiguration 0 0000000000000 O0O0O0OO0OOOOOOOOOOOOOO
OO00O.0O00,00000, Algorithm/Vertex/NumberOflnitialConfigurations D 0 0 000000000
O0O00ODOO0O.000000d4d, State, IncomingDirection, NewState, NumberOfChannels, Channel O O O
oao.

<Algorithm>

<Vertex>

<InitialConfiguration>
<State> 1 0 0 1 </State>
<IncomingDirection> 0 </IncomingDirection>
<NewState> 0 </NewState>

(ooooogoo)
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<NumberOfChannels> 1 </NumberOfChannels>
<Channel> 3 0 1.0000000000000000 </Channel>
</InitialConfiguration>

</Vertex>

</Algorithm>

oooooOoooooooOo,0000000000 (0,00 (),00 @,00 @3 0000000000
1,0,0,10000,000,00000000000,00000000C0000O0CO0O0O0O0D0C0OG0OO
pgooooooooopooooooo,0oooo,oo0 10,00000O0OoUOoo3oooooooon
o,00000000C0O0 000O0O0OCOO0O0OO0OOOOOO0.0000,00000C0000O0O0,00AO
poopoooooopooo,0,0,0000.0

Algorithm/Vertex/InitialConfiguration/State 0000000000000 ODOOUODOOOOODOOOOODOO
0.0000000000000000D000D00O00.00000, Algorithm/Vertex/NBody 000000
OE=m0O20000,2m00000000D00000OCO0ODOODOOOODO.OO000ODOODO,0000
0oo0d0o0oDO00oDOO0o0,0000dbO0o0o0o200000000,000000000000DO00
0.000000000000000,000000000 Lattice/ID00 000000000 DO0OODOO
goooobobobooooooobbooooobobbooo. Db ooobbooUoUoon
0000n10000.0000,n000000000, Algorithm/Site/NumberOfStates 000000 0.0

Algorithm/Vertex/InitialConfiguration/IncomingDirection 0 0000000000000 O0DDOOOOOOOO
0. 000000 Algorithm/Vertex/InitialConfiguration/State 0 0 0 0 0000000000000 00O
2m-10000000.

Algorithm/Vertex/InitialConfiguration/NewState 0 0O O 0O 0O O 0O O O O O O O O  Algo-
rithm/Vertex/InitialConfiguration/IncomingDirection 0 D 000 .000 n-10000000O.

Algorithm/Vertex/InitialConfiguration/NumberOfChannels COO0OO0O0OO0OO0OO0OO0OOO.

Algorithm/Vertex/InitialConfiguration/Channel O 0O 0O O 0O O O 0O 0O. Algo-
rithm/Vertex/InitialConfiguration/NumberOfChannels 0 O 0 00000 00O O0OOCOOOOODOOO.
2000000 1000000 OO0O00DODODO0ODbOOOoDOoOOn.

- 0100000,000000000000O0DOO0O0O0DODOOODDO2M-1000000000.
- J200000,00000000000000000C00C0COODOONn-1DOODODOODOODO.
- 0300000000,00000000000.

000oo0oo0,00o0Do0D000o0o00oDo0Do0o0o0o0o,00000 0 10000200
O-1o0ooog.
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435 000000 XMLOOOO

oooooo XMLOOOOO,0000000000

Fad

S SRRl

i

M (k)

goooooo

522 (k1) = <MZ(/;’, )M (—F, o>> - <MZ(E, T)> <MZ(—E, 0)> :
ggdddduoooooog
G, m) = (M* (k. )M (-F,0))

gooboooboobobogooo XMLobooboooooobooboooooobobo.oboboooobooo
Ub0b dla_algdOooobooooOon.

oooDoo XMLOOOOODOOODOOO WaveVector OO, 0000000 WaveVectorUOOOOOOO
goooo.

WaveVector 00000 O00O000.O000O00OO0O0O, Comment, NumberOfSites, NumberOfWave Vectors, RK [
oooao.

WaveVector/Comment OO0O00.00000000,00000000000.
WaveVector/NumberOfSites 0 OO0O000.
WaveVector/NumberOfWaveVectors 00 k0 0.

WaveVector/RK 00 -k 000 . NumberOfSites 1 NumberOfWaveVectors 1 00000 000000000.
ooooo,d COS(@)DDD,D Sin(@)DDD,DDDDDDD,DDDDDDD4DDDDDDDDDDDD
00000.000 00000000 D0O0ODODO0ODO FsO00D0DOO0ODOODODOO ,EIZI[IDEIDD.

436 00000 OoOoooo

goboobbooobo,bbooboobboobd

G(7ij, 1) = <MZ.+(T)MJ-_>

000000000000 7; 0000 XMLOODOOOO0OO0OOOO0O000000000000.dla_algd00
ooooooo.

OU000D000O00OO0O0OO0O00 Displacements 100, 0000000 Displacements 00000000000
gug.

Displacements 000000000 0.0000000, Comment, NumberOfKinds, NumberOfSites, R 0 0 O
oo.

36 040 DSQSS/DLAOODOOOODODOODO



DSQSS Documentation, D 000 2.0.3

Displacements/Comment 0000.00000000,000000000000.
Displacements/NumberOfSites 0 OO0O00OO.
Displacements/NumberOfKinds O0OO0O0OO0O00OO0OO.

Displacements/R 00O0OO00,0000000000000,0000i0000000O,0000j;00D0OO
oooo30ooopoooooooOooO0O0O0O0.

44 DLACOOOOOOOOOOO

DLAOODOOOOOOOOODOOOOODOO,DO000DOOO00DOO,DO00DOOO0O0ODOOO,00O0OD
XMLOOOOOODOOODOoOOOO.ODoO0oO0ooOoOoOoOo0ooooOo,0goooooogoooogooooo
goooboobogooo,boboobooboooooooobo.gboo,0boboboboboobooobooboooD
oboboboooooboooobooboboboboboooooooo.

441 0000000000 dla_pre

dla_ pre0 O00O0O0O0O0O0O0O0O OO0 DSOSS/DIADCOOOOOOOOO0OOOOOO OOOOOOOO
od.

$ dla_pre [-p paramfile] <inputfile>

0oooooooooo.
paramfile O0000O0O0O0O0OOOOOOOO.O000000 gune.inpO0O.
inputfile 0O000000O0O.00000D000000O0O000DOO00O0OO0 ODOODODOOOOO.

OO0 XMLOOOOOO,0000C0 XMLOOOOOOOOOOOOOOOOOOOOOODO.

442 0000000 dla_latgen

dla_latgen0 00000000000 OO0 COODOOOOOOOOOTOMLOOOO OOOOOOOO
od.

$ dla_latgen [-o datafile] [-t TOML] [-g GNUPLOT] input

oooooooooon.

datafile O00O00O00O0O0O0O0OO0O0COOO.000000 lattice.datOD. 0000000, 00
ooooocoooocooooog.

TOML 0000000 TOMLOOOOOOO.000O0000000O0,00000000000A0.
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GNUPLOT O0O0O0O00O0 GmuplotOOOOOO0ODO.0000C0O0000O0O0,0000000000O0C.0O
O0000000 “gnuplot™ O load00000,000000000000000.

inputfile O0000000.0000000000 latice0O0O0000000.
00000 datafiled TOMLOOOOOOOOOOOO0OO0OO0O0O0O0O0OO0OOO.

goooooo

# 1000, 8 sites
[lattice]

lattice = "hypercubic"
dim =1

L =38

# 2000000, 4x4 sites
[lattice]

lattice = "hypercubic"
dim = 2

L =14

# 200 00000, 8x2 sites

[lattice]

lattice = "hypercubic"
dim = 2

L = [8,2]

bc = [true, false]

443 000000000000 dla_hamgen

dla_hamgen U 00000000 0OOO OO ODOODOOOO TOMLODUOD DODODODODO.

$ dla_hamgen [-o filename] <inputfile>

ooopooooooog.

filename 0O0O0O0O00OO0.000000 hamiltonian.toml OO.
inputfile O00000O0O0.0000000 hamiltonian 000000 O0O.
OO0O0O0O filename 000 0O0O0OO0OOOOOOOOOOODODODODO.

ooooogo

# S=1/2 AF Heisenberg model
[hamiltonian]

(ooooooo)

38 040 DSQSS/DLAOODOOOODODOODO




DSQSS Documentation, D 000 2.0.3

(o0oooooooo)

model = "spin"
M=1

Jz = -1.0

Jxy = —-1.0

# S=1 J1 AF J2 FM XY model under the field
[hamiltonian]

model = "spin"

M= 2

Jxy = [-1.0, 1.0]

h=1.0

# hardcore boson

[hamiltonian]
model = "boson"
M =1

t =1.0

vV =1.0

# softcore boson (upto N=2)

[hamiltonian]
model = "boson"
M= 2

t =1.0

U=1.0

vV =1.0

mu = 1.0

444 0000000000 O0ODODO dla_pgen

dla pgen0 ODOOOOOOOOOO OO ODOOOOOOOD DODODODOOO.

$ dla_pgen [-o filename] <inputfile>

gbobooooogo.
filename UO0O00O0O0OD0.000000 param.inO0.

inputfile OUO0OO0OOO0O.O0000000 parameter 000000O0O0O.
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445 00000000000 dla_wvgen

dla_wvgenO OD0O0OO00OO00OO0OOO OO0 O0OOOOOO OCOOOOOOODO.

$ dla_wvgen [-o filename] [-s size] <inputfile>

oopooooooooa.
filename 0O0O0OOOODO.000000 kpoints.dat O0O.

size O0O00O0.000C00COO0OC0OOOOCOOOOODOO (eg.-s "4 4m)000OD0ODOOO,OD
Ubdbd [latticelOO0OOOOOODOODODO.

inputfile O0000000.00000D00 kpoints00000000OO.

00000 filenaeme 000000000000 DO0OOOODDOOO.
446 000000 O00DOO0O dla_alg
dla_algOO0O0DODOOO0ODO,00 TOMLOODO,0000000 TOMLOOOO,000000 00000

XMroooo,0ocooboooooooo,cooboboo XxyLogoo,ooo0oooo0oo oboo0oooon
og.

$ dla_alg [-1 LAT] [-h HAM] [-L LATXML] [-A ALGXML]
[-—without_lattice] [--without_algorithm] [-k KPOINT]
[-—wv WV] [--disp DISP] [--distance-only]
[

——kernel KERNEL]

obobooooogoo.

IAT 000000 da/TOMLOOOO.O00QODOODO lattice.datOOODOODODO.

HAM 00000000000 TOMLOOOO.OOOOOODO hamiltonian.toml O0O0O000O00O0O.
LATXML 0OO0O0OO00OO0OO0O0O0O00D0.0000000 lattice.xml OOOOOODO.

ALGXML UDOO0OO0OO0O0OO0O0OO0OO0ODO0ODODOOO.0D000000 algorithm.xml O0OOO0ODO0O.

without_lattice UO0OU0000,0000000000O0O0OC0ODDOODO.O00,000000 LATOOOO
g, 0ogoboobooobobuooboobbooboon.

without_algorithm 0O00000,00000000000000000C000O000O.
KPOINT OOOOOOOOOD.00O0O0O0DOOOOCOOOXMLOOOODOOOOOOOO.
wv 000000000000 XMLOOOO.0000D000 wavevector.xmlOOODOOOO.

DISP O00O0O0O0O0O0O0OOOOOOOO.OO000O0O00C0O0CCXMLOOOOOOOOOOOO.

40 040 DSQSS/DLAOODOOOODODOODO



DSQSS Documentation, D 000 2.0.3

--distance-only 000000,0000000000 7;000000000 r;000000000.

KERNEL 0OO00O00O0000O00O00O00O0O000O0C0000000000000.000000, suwa todo
OO0O00O000.000000000000 algerithmOO0O0O0O0O0OODO.

45 0000000000000000 dla
dla000000000O000D00000O00DO0O0O000000000000.00000000000000
0oooooooo.

MPIDOOOO00O,0000000000 Nyoe 0000000D00D00.000000000,00000000
NSETOOODOODOO0DO000000000000000.0000,00000000 NyeOOO,00000
1/\/Npoe 0000000DO0000ODO.

ggo

$ dla param.in

$ mpiexec -np 4 dla param.in

46 DLAOOOOOOO

461 000000

DLAOOOOOOOOOOOOOOOOCOOOCOOOCOOOOOO.O0O0O0O0O0O0OOoOoOoOoooooon.
P <name> = <value> 0000000O00OO0O0COO0O0OOO0O0COOOOCOOOOOO.

R <name> = <mean> <error> O0O0O0O0O000OO00. <mean>00000,<error>0000000
ooao.

I <text> = <value> 0O0OU0O0OO0OOOOOOODOO.
C <text> 0O00OO.

coooooooboooobooobooooooooooo.

C This is DSQSS wver.v2.0.0

I N_PROC =1

P D = 1

P L = 8

P BETA = 10.0000000000000000
P NSET = 10

P NPRE = 1000

(oooogoo)
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(o0oooooooo)

NTHERM = 1000
NDECOR = 1000
NMCS = 1000
SEED = 198212240
NSEGMAX = 10000
NVERMAX = 10000
BETA = 10.000000000000
NTAU = 10
NCYC = 7
ALGFILE = algorithm.xml
LATFILE = lattice.xml
WVFILE = wv.xml

DISPFILE = disp.xml
OUTFILE = sample.log
CFOUTFILE = cf.dat
SFOUTFILE = sf.dat
CKOUTFILE = ck.dat
SIMULATIONTIME = 0.000000

1.00000000e+00 0.00000000e+00
3.03805000e+00 1.25395375e-02
-4.55991910e-01 1.20267537e-03
-1.76672204e-02 4.09064489e-02
-1.76672204e-01 4.09064489e-01
1.20014021e+01 4.78403202e-02
3.00035053e-01 1.19600800e-03
-2.00000000e-04 1.08972474e-04
-2.00000000e-04 1.08972474e-04
1.32382500e-03 1.40792745e-04
1.32382500e-02 1.40792745e-03
-1.32954309e-03 7.87178338e-04
2.31040000e+01 3.83762890e-01
1.44400000e-01 2.39851806e-03
inf nan
2.43165481e+35 1.71412709e+35
-2.00000000e-04 1.08972474e-04
1.65625000e-04 1.76161818e-05
1.32382500e-03 1.40792745e-04
1.32382500e-02 1.40792745e-03
-9.25000000e-04 4.02247160e-03
1.09209375e-01 1.12051866e-03
8.72503175e-01 8.93939492e-03
3.00500011e+00 2.99056535e-02
1.03679300e-07 1.22794234e-09

[the maximum number of segments]

sign =

anv

ene

spe

som

XMX
amzu =
bmzu =
smzu =
Xmzu =
dsl

wi2

rhos =
rhof =

comp =

amzs0

bmzs0

smzs0

xmzs0

amzsl

bmzsl

smzsl

xmzsl

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
R
R
R
R
R
R len
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R time =
I

I [the maximum number of vertices]
T

[the maximum number of reg. vertex info.]

123
66

gogboobobooboobbooboonbog.
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Ny, 0000.

Q(E) 000+000000000D00DO0 Q;0000000.

VN,

Q(r) DODOr-00000O0OO.

. 1 X -
Q) > Qe

Q(7) = exp [TH] Q(T = 0) exp [—TH]
1 B
9) DDDDDDQDDDD,DDDDDDDD—/dTQ(T)
B Jo

M? 0000000000O0O0ODO.0000000000000000O0DOO 200 8*0,00000000
ogboobnbO0O.

M* M7?000000.000000 M*=S§*,000000000000000 MT=bO000 M~ =b.
M® 0000000.000000 M®=(St+4+S7)/2,00000000 M®=(b+b").

T oo.

8 ooo.

h M7000000.000000000,0000000000000000.

() 0DD0O0D0OD QLUODODDODOODOO.

462 00000

goboooboboob,0bbo0bb0obbOoU outfiledbboobooobooboobLbOO.
sign OOOOO.

s 000i00000000000000.

anv 0000000O0O0O.
(Ny)
Ny
ene O0OOOOOO.
1
F(EO_T<NU>)

S

€

spe GOO.

_ Oe
CV:87T

som UOOOOOOO.

WE?Z/BCV
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len OOOOOODO.
xmx OO0OO.

amzu 0000 (uniform, 7 = 0).

N
1N
mzzﬁg M7000000 (m?).
S .
K3

bmzu 0000 (uniform, 7 0 0O). (m?) .
smzu 0000 (uniform).

S =0) = 3 30 eF T (M) — (M) (M)

2%

xmzu O 000 (uniform).

8 (1)
oh

amzsK 000 0O ("staggered", 7 = 0)

X (k=0,w=0)

Il
Il
=
=
[ —|
/\
—
S
N
S—
o
\/
|
—~
S
m
-
o
N

m%ziiMﬁcos(ﬁﬁ) 000000 (m?). KOOODODDODO XMLOOOOOOOOO0O00O k
noooooo.
bmzuK 0000 ("staggered", 7 0 O). (%) .
smzsK 0000 ("staggered").
S (k) = N, [((m3)?) — (mic)?]
xmzsK 0000 ("staggered").
¥ (Fw = 0) = AN, [((75)) — (k)]

wiz DO0OOOODOOO.
D
W= Li(Wi)
d=1

rhos OOOOO.
W2
Ps = o2
2DV 3
rhof OOOOQO (superfluid fraction).

ps
(m?)

comp 000 (compressibility).

x*(k=0,w =0)

(m?)*
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time O000O0O0OO0O0COO0OOCOOOOOOODOO.

463 0000000000

oobOo0obO0o0oooOo,000000000000 sfoutfileOOOOOOOOOOOOOOOOOOO.DO
ooobDoooooooooo

S**(k,7) = <MZ(E, )M (—F, 0)> - <MZ(1%', T)> <MZ(—E, 0)>

0000000.00 k0000 TUoO,00000000

R CO0t0O = 1.32500000e-03 1.40929454e-04
R CO0tl = 1.32500000e-03 1.40929454e-04
R C1t0 = 7.35281032e-02 3.18028565e-04

0000 c<k>t<t>00000000000.000 <k>0000000 XMLOODOOO kindex(KROODO
ooo0O)oooOooooOoOooooOoOoDo,<t>0000000000DOC000DAO.

464 000000000 DODODDODOODOOOO

oobooooooooooooboooooo,00d00bobo00obbod0n cfoutfiledOOOOODOOOODO
oobooooo.coooocoooboocooooooon

G(7ij, 1) = <MZ.+(T)MJ~_>

0000000.00 7; 0000 700000000000, C<k>t<t>000000000000000000
O0.000 <k>000 XMLOOOOO kind(ROODOOOO)O0O0O0O0O0OOODODOOOOODOO,<t>0
ooooooooooooogon.

465 000000000 DODODODOOODOOO

ooboooooooooooooooono,0b0o0obobo0obog ckoutfileOOOOOOOODOOOODO
oooooo.oocoooooooobooooooboo

Gk, m) = (M* (k. )M (-F,0))

0000000.00 k0000 00000000000, ck>t<t>000000000000000000
O.000<k>0000000 XMLOOOOO kindex(RKOOOOOOO)OOODOOODOODOOOOOO
O,<t>00000000000000O00.
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DSQSS/PMWAC OOOOOOO

5.1 DSQSS/PMWA 0 OO

ooboooobooooooobooobooooooooboooooooboooboobooOooooooDobO.0o0oDOoOoD
00000000000000,S=12000000XXZ00000,Heisenberg 00,000 Ising000000O
ooboooboooooooooooooooooboooboboOobooooooooOoOooDboOoDOboOo.o0obooOooon
ooobooooobooboooo,ooooooobooooooooooobooooooo,ooo,0o0g,b0o00oon
ooooooo,000 8*s* 000000000000 o0oo0.

52 0000

PMWAOODOOOOOOOOOOO
1. 00000000000 (lattgene_PO0O0)
2.000000000
3.PMWADOOO (O0O0O0Opmwa_B,00000pmwa_ BEO000)
4. 000000000

00,,200000000000000 pmwa_pre.py000000C0CO0O0O0O0O0O0 1-40000000000O
oooboooobooooooooon
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521 0000000 O0ooOooOoO

PMWA O OOOOOOOOODOOOODOOCOODDO lattice.xml OOODOOOODOOOODOOOD
lattgene_PUOOO0O0OOOO.0000 lattgene_PO0O0O0OO0OOOOODOOOOO.

lattgene_P OO0 cubiclattice 000 0000000000000 0OOOOOOODO.OD0OOOOOODODODOO

googogad.

Parameter type oo

D int aoo

L int 000000 @ooooooooooooon)

B double ooog

NLdiv int LODDO(@QO0OD0OO00O00DO0OO NLdivOoOoOoonOo)
NBdiv int BOOOO

NFIELD int 0000000 @ooooonoon)

ooooooooooon.

1.1008000,000 100,0000 1000000000 OOOO

$ lattgene_ P 1 8 10.0 1 1 O

220044 000,000 100,000010000000000000

$ lattgene_P 2 4 4 10.0 1 1 0

5.22 DSQSS/PMWA O OOOOOOOOO

PMWAOOODOOODO,000000000000C0O000OO0OD.00000O0O0ODOOOODOOOOO0ODOOO0
gboboboooooooooboboboboboboooo.

gg,0dgbbooboonboogon

RUNTYPE = 0

NSET =10

NMCS = 10000

NPRE = 10000

NTHERM = 10000

NDECOR = 10000

SEED = 31415

NC =0

NVERMAX = 10000000
NWORMAX = 1000

latfile = lattice.xml

(ooooooo)
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(o0oooooooo)

outfile = sample.log

CB
G
U

MU
NMAX

I
= NP W o o N

oooooooooooooooon.

e JObOO0OOonoDbOoOn

Parameter type oo

RUNTYPE int ooooo @ oooo,.oo0o0o00og)

CB int 0000 (0: Vacuum,1: Checker-Board,2: Random)

NSET int gooOooooooooooo

NMCS int gooOoOoOoOoOoOoOoOoOopDOoOoDOoooo

NPRE int l1000000oooooooooooooooooooo
Jdddoooooooooooobon

NMCSE int godooooooobobobbobn

NMCSD int gooodooooooobooon

SEED int oo0Do00oOoOoOoDDOoOoooOog,oo0o0ooood
ooooooo.

NVERMAX int 000000000 (@OoOdooo108),-100000
gog.

NWORMAX int 0000000 @O0O00oo 10%),-100000000.
SFINPFILE str O0000000,00000000000 Structure Factors
ooooo.

SFOUTFILE str Oo0O00000,Structure Factors O 000 O00O0OOO0OO

000 (@Ooood sfout).

Step_x int o0o0dooooooooooooooo @oooo:n).
Step_k int oo oooooooo
(Coooo:1).

CFOUTFILE str 0o00o0oooO0,0000000ooooooooooDo

(000000 cfout).

OO0 NVERMAXNWORMAX O OUOOOOOOOOOOOOoooooo.

e JbObOo0oDbOOobOg

PMWAOOOODOOOOOODO(@MOOOOCO100000)0 S=120 XXZOOOoOooooooooo.oo

52. 0000
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Ogo0o0o0ooooooooooao
H—*tbzbb JrUBBan z*l)JrVBlanj
(4,9)
+uzm—FZbT+b
O0ooooo.ooo <i,j>DDDDDDDDDDDD.S=1/2D XXZ0O0O0

XX = 1, ST (SESE 4 SYSY) — 1S SiSi - HY SF TS S,
(i.d) i ‘

(i,4)
goboobb.boobbooboobbooboobbooboobbooboobbooboobn.

Parameter Boson Spin
t tp Jay
U Ups -

\Y Vb1 J-
MU W H

G r r/2

0000000 double0 OO OOOO.

523 0000
oooOoOooOOo0oD,000DbO00D000DO00DO000O000O00@EDOO0D00 paran.inDOODOO).
oo0pooOo0oooooooooooo,
oooooOoooooooboooon.
1. 0000000
Spmwa_H param.in
2. 00000000000
Spmwa_B param.in

O00O00,000000 1000000000000 OoDo 20 (evout_sample.dog, RND_evout_sample.log) O
oooooa.
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524 000000

oooooOoocoOoo l1ooooooocoooooocoo200000,PMWAODOOOOODOOOOOO
ooooo.

000000
Kind Name Description
P L oooooooo
P DOML o0o00oo00o0o0ooooooooooo
P DOMBETA gl ooooog
P NDIVL ooooog
P NTEST 0o00D000oo0o0ooooOo@ooooooooooooooon)
R nver goooooooad
R nkin ooooo
R wndx xdoooooooooooooooog
R wndy yOoOoOOoOOOoOOoOopoOoOooooooooo
R wndz z000000000000000000d
R wnd?2 0000000oo0oooogg (wndx+wndy+wndz)
R bmxu S, 0000 (uniform 7 00)
R bmpu Sy 0000 (uniformTO00)
R bmmu S_ 0000 (uniform 7 0O0)
R comp ooo
R Ixmx pdddddouoouoooooooo
I the maximum | OO0 00000000
number of ver-
tices
I the maximum | OO0 O0O0O0OO
number of
worms

00000000000 0000o0o0o00o0oooon,P R, IOOO0OO Parameter, Result, Information O O
ood.

« Joboonoboobo

PMWAOOOOOODODOODOODOOD,OOC 20000000000000000000000AO
ooooo.0oo0,0bo000b0o0ooobooocoooboboooobooboon.

1. evout_sample.log

gooobooooboboo,booobbuooob, bbb b0oo0b bbb bbooo.booo
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oooooooooooboooooooooooboon.

26 : JO0OOOOoOOOOOO

0 1 : D00D0OD0O0OO0OO0O  oOOOODODOOOOOO

i/N beta, (i+l)/N beta OO0OOODOOODOOODOO : O0: down, 1: up
0 0 : D00O0DDODOOOO0 100000000000

11 000000000 200000000000

8 0.056997107 2 1 4 0000000000, teauw, ODOOOOOOOO0 , OOOOOOOOCOO, OO
ood

9 0.056997107 2 0 5

44 0.28066013 2 1 3

gogbodboboobuoobbobobuoobboobbooboooo.

00000000 |00
O

-5 000000000000000000000.0000000000000.
-40),-2(0) 00000000000000000.0000000000000.

-3(0), -1(0) 000000000000000000(@O00).0000000000000.
0 00000000000 ([@Ooooo).

1 2000000000.

2 ooQd.

3 2000000000 (@00 00000000000000).

4 00000000000 @Oooon).

5 00000000000 @Oooon).

6 000000000000 (@O000000),0000000000000.
7 0000 (@OO0000o0ooon).

2. RNDevout_sample.log

uoboobooooooboooooooobooobOOooooOoooooo.0ooooo0ooo0ooo0oonn
oobooooooocooooog.

53 DSQSS/PMWAC O O0OOOOOODOOOOOO
D0000000000,8=1200000000000000000000000000000000
DSQSS/PMWA 000000000.
DSQSS/PMWA 000000,

1.000000000

2.00000

52 050 DSQSS/PMWA OO OOOOOO
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3.0000000

0300000000,

531 000000000

DSQSS/PMWA O OO OODOO,
l.0000o0ooo
2.000000000

020000000000000.0000,0000000000000000000.0000000000
OD00000 pmwa_pre00. OD000OCOOOCDOODOOO,DSQSS/PMWALCOOODOOOCODOODOD
Python 0O OOO0O0.00,pmwa_pre0000000COCDO,000000000000000 std.inO0O
gooo.

[System]

solver = PMWA
[Hamiltonian]
model_type = spin
Jxy = —-1.0

Jz = -1.0

Gamma = 0.1
[Lattice]
lattice_type = square
D =1

L =16

Beta = 100
[Parameter]

CB =1

SEED = 31415

NSET = 10

NMCS = 100

NPRE = 100
NTHERM = 100
NDECOR 100

0000000000 000O0, sample/pmwa/1DDimer OO0 O0O0O0OODOOOOCODOOODOODOO. OO
Uob00d pmwa_preddnoog.

$ pmwa_pre std.in

O000,000000000 param.in, 00000000 latticexmlOOOOOO0O.

5.3. DSQSS/PMWA O OO0 0OO0OO0O0O0OOOOOOOO 53
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532 00000

OOO0OOOOoooooo,psess/pMwA000O0O0O0O0O0O0OO.

$ pmwa_H param.in

oo, 000b00oo0bobo0o MPIODDODODOOOO,000D00000O00O0O@WDOODODOODOODOOOODOn,
OO00DOOoO000OOoO00bDOoOoOoODOOo.0bDCo DLAODOCOOODOOOOODOOOoDog).

$ mpiexec -np 4 pmwa_H param.in

ooo@oo40000000000,0000000000000D0O00O0C0DOO0O0OODOOODOOD.

533 0000000

00000000000 samplelog0O0000O0O00.000000

$ grep ene sample.log
R ene = -0.5705441 0.0003774399737579577

Ooooo.og,DbSQSS/PMWAD OO OOOODDOOOODOOOODOOOCOO.ODOOO,DOO00000O0OO
obobooooooo,obo0ooooo.

54 050 DSQSS/PMWA OO OOOOOO
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DSQSS/PMWA O OOOOOOOOO

6.1 DSQSS/PMWA O OO OOO0O

DSQSS/DLA O DSQSS/PMWA OO O00OO0OO0O0OO0OO0,00000000000000CO00O0O0. ODOOO
DSQSS/DLAO0O0O0000000,000C000C00000000000000000o00a0.

e JObOoonobOoon
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Parameter type default oo

RUNTYPE int gooOoQo (:ocooo,:ooooooo)

CB int 0 0000 (0: Vacuum,1: Checker-Board,2: Random)

NSET int 10 gooOooOooooooooo

NMCS int 1000 000000000000 0000 (Number of Monte
Carlo Steps)

NPRE int 1000 goooooooooobbobbbbbbbobooo
O O (Number of Pre-calculation)

NTHERM int 1000 000000000000 00 (Number of Monte
Carlo Steps for Thermalization)

NDECOR int 1000 0000000 (Decorrelation)

SEED int 13 oooDoDOoO0OoOoDOOoOoOoooDOoOo,0o0oDo00d
ooooooooo.

NVERMAX int 100000000 | OO0 OOOOOOOO,-100C0QCOCOOO.

NWORMAX int 1000 gooOoooo,-1oooooooog.

SFINPFILE str O0000000,00000000000 Structure
Factors OO O ODO.

SFOUTFILE str sf.out O0O0O00000,Structure Factors 00 0000000
ooooo.

Step_x int 1 I o

Step_k int 1 goooooooooobbobbbbbbbobooo
od.

CFOUTFILE str cf.out Oo0ooo0o0o,0poo0oooooooooooo
oo.

e JO0ODOOOOOOd

Parameter type oo

beta double ooo.

t double oooooot¢o,000000 J,000.

U double goooovuooo.0ooooooogooog.

v double goooovo,00o0o0oo J,ooo.

MU double oooooo0 wO, 000000 HODO.

G double ooooooro,oooooor/2o0o.

NMAX - 1oo0o

e JoboonboDbOoOon

ooboooooooooobooon.

56
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RUNTYPE
NSET =
NMCS =
NPRE =
NTHERM
NDECOR
SEED =

1

=0
10
1000
000
1000
1000
31415

NC =0

NVERMAX
NWORMAX
algfile
latfile
outfile
CB

G

U

MU
NMAX

= 10000000

= 1000
= algorithm.xml
= lattice.xml

= sample.log

6.2 DSQSS/PMWA 0O OO OOO0O

PMWA O O0OO0OO0OO, 0000000
RND_evout_sample.log) 00000 0O.

« JOonbogn

1 00000000000 0000 20 (evout_sample.log,

000000000 DLAOOOO00.0000 PMWALOOOOOOO DLAOOOOOO0O0OOODOODO
ooooono.

6.2. DSQSS/PMWAC O OOODOO

57
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Kind Name Description
P L oooooooo
P DOML ooooo0ooooooobooooooo
P DOMBETA oooooooooooooooooooooog
P NDIVL ooooog
P NTEST 000000000000 (uoooooooooooooooon)
R nver oobooooooo
R nkin ooooo
R wndx xgooooooooooooobooboo
R wndy ybOooobooboooooboobooo
R wndz z0000dodooooobooooon
R wnd2 000000o0o0o0oogg (wndx+wndy+wndz)
R bmxu S, 0000 (uniform 7 O 0)
R bmpu Sy 0000 (uniformTO00)
R bmmu S_ 0000 (uniform 7 O 0)
R comp ooo
R Ixmx oooooooooooooooodg
I the maximum | OO00O0O0O0OOOOO
number of ver-
tices
I the maximum | 0000000
number of
worms

000000o0o00o0ooopobobDboboo0oDb0OO0000,Ph R, 100000 Parameter, Result, Information O O O
oo.

OJ000O00OO00O0DOOC

PMWADOOOOODDOOOOOOOODOO,000200000000000000000000000O
gbobo.oo,0oo0gboob0oboboboooooooobooobo.

1. evout_sample.log

ooboooooooo,coooooobooobo,0o0oo00oboo0oboboob0obOOoOobobocOobOooOo0ob0.00n0n
ooooooooooooboooooobooooooboon.

26 : JO0UOOODOOOOOO

01 : 000000000 OO0O0O0DUOODDOODOO

i/N beta, (i+l)/N beta OO0OOODOOOOOOOODOO: down, 1: up
0 0000000000 100000000000

1 10000000000 200000000000

(ooooooo)

58
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(o0oooooooo)

ood

8 0.056997107 2 1 4 0000000000, taw, OOOOOOOOO0 , ODOOOOOOCOO, OO

9 0.056997107 2 0 5
44 0.28066013 2 1 3

uobooooooooobooooooooboooboooOoooog.

gopoooooo |00

g

-5 goobodobobooobuoobobooobuoobboooboobboobooboo

-2(0), -40) gobooboobooboobooboooboobbooboobbooobog

-1(0),-3(0) goboobooobooboobboobuoo™obuoobboobbooboo

0 goboobbooobooboooboobga

1 2000000000

2 god

3 2000000000000 O00OOOO0O0OoOOO0ODOOOODoO

4 gboboooooboobbobobooboooooo rOODOO0OOODODO
goboobboobm

5 goboobodobooboboobooooboobbo robboobboobOoo
gboooooooboom

6 oobobooooooooooooooboob,0coboobobobobooag,
gobooboobbooboobboobooboobbooboon

7 goboobooboooboon

2. RNDevout_sample.log

goobooobbooobbooobbooobbooobbooo.bboobbobooobbbooon
gbobooooooobooooo.

6.2. DSQSS/PMWAC O OOODOO 59







61

0 70

Juoood

71 0000000000

DSQSSOO,00000

ZETre*ﬁH:ZW(S)

S
gdooo0oO0oO0oO0oO0oO0O0,00000000000D SOU0DU0O0OUOUUOUOUO,000oooOoooOooooon
0o0o0ooooooo.00d0 HoooOoooooooooooo,0DD0DD0OO00O0d+100D00U0OoOoOOoO
0000000o0oDoooo0o000000o0oDoOoD00 d000, 0000000000000 0O0d+100
0000000).00c0 W(S)ODOO SO00O00O0U00O0D.0000DO0O0O0ODO0DO0ODO, 000000
Oo000o0oooo0oOo0oooooO00ooooo00o0ooooOo0ooooooO0ooooooO,00 Sooooo
gooobgob.boooobooboobooooooobooboobobob,o0bobboboobOoooD
gooboooooboboobooooobobooobooboboooboo,bobobob0obobobOobobobooo
000000000 00D0.00D0000000000O,000000000000D000DO0OO0 W(S)OODO
0000000000.0000000000000000 S(t=1,2,3.)0000,000 Q0000

(Q) = Te(Qe™ ) /Te(e™ M)

0QUO0O00000D0 QS)ooooooo

Nycs+ Niverm

1
(@wmc = Nucs Z Q(St)

t=Niperm+1

ooboooobocobo.oooooboooobocOobooOoOoOoboOoOo,0booc0oo0oboobooOo0ooobobocOooono. o
Oo00oooooooooDo,0DoD Mveem OOOO0O0OO0OOOOO0ODOOOOOO,000000000RO
00000000000.000000000000 NwesOOODODOODOO,001/20000000000
ooobooooooono.
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72 000000

ooobooooooooobooo,oobooooooo0oobooooooOooDboO,0oooooboDboOo0oOooD
oo.cooo,bocoooocoboo0b0ooboocooo0oooboo0oooOoOooboo0OoOoOobOoOo0oOooOoboOooon.oon
oooboooobobooooboooooooobooooooooooooooooooobooooO,booobbooooo,
oooboooooboooooboboooooboooooboooooooooo.oobooooo,on0ooco0ooon
oooooooo200000,00000000000000O0O00O0O0O0O0O0COO.00000000O0O0A0
oooooooobooo.oooo,booobo0oooobo0ooooo0ooooooobDoOooooobooOoD
coo,0oooo0oo0ooboooooooooooooooO.oooOo,0o0000b0000oOooooooOooo 1000
ooooOo,0o0o0o0000oooo,0000ooooooooooo0b000ooo 100o0oDoo0,0000000
oooobooooboooobooo.0ooooobooo,0cooooooooocoobOoOoooboOoooooOoonn.

gooooooooooobobob, 0oL bbbbbbobobbbbbo0. o 4,
goooobooobooobooboobooboobooboo,bobbobobobobDboobDboobooD,00oD
odood0ooOoU0DOOoO00OoU0DOO00OOo0ODOO00DOO0UODOOO0ODOOUODOOUODOOOD (ObLA)DO.
DSQSS/DLA0 DLAOOOOO0O0O00OO0O0OO.

73 000000000000

DLAOODOODODODOODOOOOOOOOOOOOOOOOOOOCOOO,0000000O0O0O0O0O0O0O00O0O
ooo.00o00bo0oooboooooboooo0oboooog,obooboobooboobOoooobOoooon
ooooo MwA)OOOOOOOODOOOOOOOO0O0OO0O0O0 PMWAOO. DSQSS/PMWA O PMWA OO0
ooooooooo.

7.4 on-the-fly 0O OO OO

gooooobobo,ooooob,bbbooooooobobob,booooobbbbooobb,bbooooon
ggoooooboooobooobbooobbooobL, bbb boobDbUoooDbUooDbooD.
gooooobooboooooobooooboobobo,0bobobooboboboboobobobOobobobooo
ooooooooo@opoooooo0)0,0000000D0000D0O0000O00000 (on-the-fly OO
ooooo)obooooo.ooobooobooooo,0booooooooooD1ooooooDbboOoooo,

1.0000000O0O0O
2. 0000000000C0COOCOCODGCODODOO
O000000000000000,on-thefly0OOOO0OO0O0O00O0OO00O0020000000.

DSQSS/DLA 00, on-the-fly 000 O00000,DSQSS/PMWA 000 O0O0O0OOOOOOOOOODO.

62 070000000
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75 00000000

gooooooooo w((s)oooo 4, ;0000000 H,; 000,

W(S) = [ (Si(r + Ar)S;(r + Ar)[e=27Hi5|8;(7) S, (7))
(i5),7
00o0oo00.000,0000 000000 A700D0O0C0CO0OODOOCOODOOOOODOODOOOCOOOOOD
DDD,DDDDDDDDDDDDDDDDDDDD.HijDDDDDDDDDDD 204,50000,00000
O [O,ﬁ)DDD Si(T)D Sj(r)DDDDDDDDDDDDDDDDDDDDDDDDDDDD.DDDDDD,2D
0000 Si(n),S;(r)oooooo,o0n

(8:Sj|Eo — Hij]5:S;)

gooodoooOoooOoooooodoooooooo.oo0,0o0o0obooUdD FpOOoOoOOoOoDOo,00D
gogooooboobooooooboboobboooooobo.gbbbbbob bbb o, O
goooooobooOoOooOobOoOooOboo,001gooood0ooUoOOoO0oC0OobDOoUoOoO0.OopoooOoo
gogbodoboboobooboobboobuoobbooboobbooboobLbon.

76 000000000

goooooooooobo,ooooooooooooo,ooooooboooooooo ., rO0OD0ODOODODOOO
000000 Q,Q00000.0000 puee 0000000000000 D.00000000000O,000
Uoo000000000b000000 paminiae 10 0000.000000000C00O0C0O0OOOOGCOODOOC

A
m X Pcreate = Pannihilate X (UAT)2<SZ(T)|Q1‘S;(T)><SZ/(T)|Q;|S'L (T)>

00D000000D000000.000,N 00000 QODD,S0(S|Qsyon000noooooono
S,QUI000000000000D0000N.00,p000000000000000,000000000000
0000000000000000000000000.DLADD,n00000000000,DSQSS/DLADODO
0000 dla_algd0O n72 = BNgeNoATmaxs o [(S|Q;|S) 2000000

Dcreate = ‘<51(T)|Q2|Sz/(7)>|2/12%2x|<S|QZ|S/>|2

O0 DPamninilate =1 000000, algorithm.xm1 0000000000000 OCO,00000000000O
gbobooooboobobobobooog.

7.7 000000

coboooboooooooboocobooo,oboboc0ooo0oboo0oo0ooo0oOooOo0oOoOOoOoOOoOoOOoOoDbOOoOn
ooooooobooo.oooo,oooooboooooboooobo sO00b000b00bO0OO0O00b00O 70O

75. 00000O0OOO 63



DSQSS Documentation, D000 2.0.3

oooooooooooo,bo0 j000000000C0O000OOOOO0OOCOOO,00000000AO
00000 PO,00000000000O00O PPO0OOOO

P x (Si(r +0)S;(7 + 0)|Eo — Hi;|8i(7) 95 (7)) (Si(7)[ Qi)

= P x (Si( + 0)S;(1 + 0)|Eo — Hi;|Si(7)S;(7))(S5(7)1Q;1S;)
D000000000000000.000Q;,Q,;0000000000000,S8(7),S,(r)00000000
D0000000000,0000000.DSQSS/DLADD, algorithm.xnl 0000000000000

ooobooooo,0ooooooooboocobooo,0obboobobo0obooOobooOoOoOo,oboocoboooooboOooon
o0oo0D0o00b00o0o0oo0O0o00D dla_algOdoooonQ.

78 0000

* N. Kawashima and K. Harada, "Recent Developments of World-line Monte Carlo Methods", Journal of the
Physical Society of Japan, Vol. 73, 1379-1414 (2004).

¢ J. Gubernatis, N. Kawashima, and P. Werner, "Quantum Monte Carlo Methods; Algorithms for Lattice Models",
Cambridge University Press (2016).
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