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The standard mode of DSQSS/dla

Users can define your model and lattice (or graph) easily by the standard mode

Standard mode files:
e hamiltonian.toml

defines local hamiltonian (site hamiltonian, bond hamiltonian, ...)

lattice.toml -—

- defines unitcell and lattice vector — Use one of them
« lattice.dat *””””””””’

defines all the sites and all the bonds

can define a graph without translational symmetry
* kpoints.dat

defines wave vectors



hamiltonian.toml

hamiltonian.toml can be generated from the simple mode input TOML
file by using d1la hamgen

- If you want to define your model, it is recommended that you first
generate some hamiltonian.toml files of some different simple models to

learn.

std.toml

[hamiltonian]
model = 'spin
M =1

Jz = -1

Jxy= -1

h = 0.5

$ dla hamgen std.toml

—— hamiltonian.toml

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

type = 0

N = 2

values = [ -0.5, 0.5,]

## omit the rest...



hamiltonian.toml

name = "S=1/2 XXZ model” # Name of model

# One Site

[[sites]]

type = 0 # Sitetype (sublattice)

N = 2 # The number of local degree of freedom (e.g., N=2 if S=1/2)
values = [ -0.5, 0.5,] # Value of local basis (e.g., Sz)

# <0[/Sz 0/0> = -0.5
# <1/Sz 0/1> = 0.5

# Site term Hsite 0 (e.g., Zeeman term)
[[sites.elements]]

istate = [ 0,] # initial state

fstate = | O,] # final state

value = 0.25 # <0[Hsite 0/0> = 0.25
[[sites.elements]]

istate = [ 1,]

fstate = [ 1,]

value = -0.25 # <1[Hsite 0[/1> = -0.25

# Worm source term
[[sites.sources]]

istate = [ 0,]

fstate = [ 1,]

value = 0.5 # <1/G 0/0> = 0.5
[[sites.sources]]

istate = [ 1,]

fstate = [ 0,]

value = 0.5 # <0/G 0]/1> = 0.5

## continued to the next page




hamiltonian.toml

## continued from the previous page

# manybody interactions Hint 0
[[interactions]]

type = 0 # interaction type (id)

nbody = 2 # the number of sites

N=1 2, 2,] # the number of local d.o.f. of sites

# matrix elements 1/4 0 0 0
[[interactions.elements]] , 0 —1/4 1/2 0
istate = [ 0, 0,] # initial state H™ = ]_é {zi 0
fstate = [ 0, 0,] # final state 0 / - /
value = 0.25 # <0,0[Hint 0/0,0> = 0.25 0 0 0 1/4

[[interactions.elements]]

istate = [ 0, 1,]

fstate = [ 0, 1,]

value = -0.25 # <0,1|/Hint 0/0,1> = -0.25

[[interactions.elements]]

istate = [ 0, 1,]

fstate = [ 1, 0,]

value = 0.5 # <1,0/Hint 0/0,1> = 0.5

[[interactions.elements]]

istate = [ 1, 0,]

fstate = [ 1, 0,]

value = -0.25 # <1,0/Hint 0/1,0> = -0.25

## omit the rest




lattice.toml

- lattice.toml can be generated from the simple mode input TOML file by
using dla latgen

std.toml » |$ dla latgen -t lattice.toml std.toml
[lattice]
lattice = ‘hypercubic’
dim = 2
L = [4,4]
lattice.toml
[ parameter ]
name = "hypercubic”
dim = 2 # spatial
dimension
L =14, 4,1 # number of
unitcells

# boundary conditions
bc = [ true, true,]

## omit the rest...



lattice.toml

unitcell

[ parameter ]

name = "hypercubic"”

dim = 2 # spatial dimension
L=1[4, 4,1 # number of unitcells

# boundary conditions
bc = [ true, true,]

# lattice vectors
basis = [[1. 0.] # e 1
[0. 1.]] # e 2

[unitcell]

# sites in the unitcell
[ [unitcell.sites]]
siteid = 0
type = 0 # sitetype

# fractional coordinate in the cell
coord = [ 0.0, 0.0,]

## continued to the right

=1

bondid

siteid=0
bondid=0

## continued from the left

# bonds in the cell
[ [unitcell.bonds]]
bondid = 0

type = 0

# an end site of the bond
[unitcell.bonds.source]
siteid = 0

# opposite end site
[unitcell.bonds.target]

siteid = 0

# relative coord of another cell
offset = [ 1, 0,]

# another bond

[ [unitcell.bonds]]
bondid = 1

type = 0

[unitcell.bonds.source]
siteid = 0
[unitcell.bonds.target]
siteid = 0
offset [ O,

1,]




lattice preview by gnuplot

dla latgen can generate a gnuplot file for viewing the 2D lattice

$ dla latgen -g lattice.plt lattice.toml

S gnuplot lattice.plt

Gnuplotvr >~ K7 0
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4.02768, 4.09040



lattice.dat

- lattice.dat can be generated from the simple mode input TOML file by
using dla latgen

std.toml » |$ dla latgen -o lattice.dat std.toml
[lattice]
lattice = ‘hypercubic’
dim = 2
L = [4,4]

lattice.dat

name
hypercubic

lattice
2 # dim
4 4 # size (Lx, Ly)

## omit the rest...



lattice.dat

4x4 square lattice

name # tag
hypercubic

lattice
2 # dim
4 4 # size (Lx, Ly)

# tag

# boundary conditions
# 0: open, l:periodic
11 #x, y

# lattice vectors
0 1.0 0.0 # latvec 0
1 0.0 1.0 # latvec 1

# direction of bonds
directions # tag
2 # ndirections

.d

, coords...
.0
.0

— O %
O K

coo
0.0
1.0

# continued to the right

# continued from the left

# each sites

sites # tag

16 # nsites

# id, type, coord...

# each N-body interaction
interactions
32 # nints

# id, type, nbody, sites..., edge flag, direction

0 0 2 01 0 0
1 0 2 0 4 0 1
2 0 2 1 2 0 0
. Skip ..

310 2 15 3 1 1

edge flag: whether to cross the boundary (1) or not (0)




Kpoints.dat

C()()I'dinate Of site 7P Z ro é»d lattice basic vector eq defined

in lattice.toml or lattice.dat

d=1
D
wavevector k = g kaga reciprocal basic vector g4 defined such that
d=1 L, 2m
gd - € = ——0d,d’
Ly
std.toml — |§ dla wvgen -s "8 8" std.toml
[ kpoints]
kstep = [4,4] l - -
Cziim ]{70 =0
kpoints.dat i —
P kpoints kl — g1
# id, k 1, k 2 S
000 -
140 ko = T2
2 0 4 - L 4
344 ks = mg1 + m™3go
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Example: Bond-alternating AFH chain

- Write lattice.toml by yourself

- Generate other files from std.toml by dla *
- hamiltonian.toml by dla hamgen
- param.inbydla pgen

- kpoints.dat bydla wvgen
12



Example: Bond-alternating AFH chain

unitecell =

lattice vector = ~  with length of 2

altchain.tomlI

[ parameter]
name = "bond-alternating chain"
dim = 1 # spatial dimension

# number of unitcells
# total number of sites 1is twice as L
L = 8

# boundary conditions
bc = true

# lattice vectors
basis = [2.0]

13



Example: Bond-alternating AFH chain

unitcell =

siteid=0

siteid=1

bondid=0

altchain.toml (cont.)
[unitcell]
[ [unitcell.sites]]
siteid = 0
type = 0
coord = [0.0]
[ [unitcell.sites]]
siteid =1
type = 0 # if want, set 1
coord = [0.5] # fractional coord

bondid=1

altchain.toml (cont.) |

[ [unitcell.bonds]]

bondid = 0

type = 0

[unitcell.bonds.source]

siteid = 0
[unitcell.bonds.target]

siteid = 1

offset = [0] # of the same cell
[ [unitcell.bonds]]

bondid = 1

type =1

[unitcell.bonds.source]

siteid =1
[unitcell.bonds.target]

siteid = 0

offset = [0] # of the right neighbor cell
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Example: Bond-alternating AFH chain

—

H = —JZ [1 + (—1)i_15} g@ - Sia
1=1

std.toml
[ parameter ]
beta = 10.0
wviile = wv.xml
[hamiltonian]
model = "spin"
M =1 # M=2S
Jz = [-1.5, -0.5] # for bondtype=0 and 1 5 — 0.5
Jxy = [-1.5, -0.5] # for bondtype=0 and 1 :

generate files

$ dla hamgen std.toml

$ dla pgen std.toml

$ dla wvgen -s 16 std.toml| S: size of lattice

then,
$ dla alg -1 altchain.toml and $ dla param.in
15




Example: Bond-alternating AFH chain

« lattice.toml and hamiltonian.toml can be embedded into std.toml

[ parameter ]
beta = 10.0

[hamiltonian]
model = "spin"

M =1

Jz = [-1.5, -0.5]
Jxy = [-1.5, -0.5]

[lattice]

[lattice.parameter]

name = "bond-alternating chain”
dim = 1 # spatial dimension

# number of unitcells
# total number of sites 1is twice as L
L = 8

# boundary conditions
bc = true

# lattice vectors
basis = [2.0]

. omit the rest ..
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