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Resonating Valence Bond

La1_85ST0_15Cu04 YBaZCu307

P.W. Anderson



Resonating Valence Bond

Advanced model has been introduced:

Zhang-Rice singlet

]

F. C. Zhang, T. M. Rice, Phys. Rev.
B37,3759(1988)

P. W. Anderson, Science237, 1196(1985a)
P. W. Anderson et al, J. Phys. :Condens. Matter16(2004) Others:

- = l>—=11> Phase string effect—Z. Y. Weng, et al, Phys. Rev.
= 1L80,5401(1998)
= 2
_ _ _ Bosonic liquid—S. T. Jiang, L. Zou, W. Ku. Phys. Rev. B99,
The phase is a s=1/2 Mott insulator, highly 104507(2019)

fluctuating quantum spin liquid.



An effective low energy model introduced by D.S. Rokhsar and S.A. Kivelson.
Dimer Model

Geometric constraints Compact dimer model




Dimer Model

Hamiltonian:
simptfication: H = Y V(=) (= + 1) (1)) (2) h Ml (1)
plaquettes
Partition Function: Z=> efﬂp[—;(NF) + N(II)] (3)

2-dim order parameter: p = (i N(=),eaN(1)) (4)



Algorithms

Flippable Loop Algorithm

Pocket Edged Algorithm

Directed Loop Algorithm

Detailed Balance
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Demonstration
via HTMLS pages



Some results (capture from HTML5 pages)

Dimer Model

Ly=8

bT=0.2

SimTimes=1000

refresh




Some results (capture from HTML5 pages)
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Some results (capture from HTML5 pages)
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Some results (capture from HTML5 pages)

Dimer Model
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Some results (capture from HTML5 pages)

Dimer Model

SimTimes=100000

refresh




Some codes

procedural framework

v dimer_model 2
V' css
style.css
% jS
JS Dimer1Funcs,js
JS Dimer2Simus.js
JS Dimer3Plots,js
JS Dimer4MainF.js

JS math,js

<> main.html



Some codes pr—

dimer_model_2 > js > JS Dimer4MainFjs > @ DimerMainFunc
function DimerMainFunc(){

HTML5 and JavaScript framework

<> main.html X

dimer_model_2 > <> main.html > & html
DOCTYPE html
html
head

let wPoint=[-1,-2];

let vPoint=[-1,0,0,0,0,0,0];
let Lx, Ly, TPoint, SIM TIME;
let templ, temp2;

templ=parselInt(document.getElementById("IN x1").value);
temp2=parselInt(document.getElementById("IN x2").value);
Lx=templ>temp2?templ:temp2;
templ=parselInt(document.getElementById("IN y1").value);
temp2=parselInt(document.getElementById("IN y2").value);
Ly=templ>temp2?templ:temp2;

meta charset="utf-8" templ=parseFloat(document.getElementById("IN_T1").value)/100;
title>Dimer Model</title temp2=parseFloat(document.getElementById("IN_T2").value)/100;
link rel="stylesheet" href="css/style.css" TPoint=templ>temp2?templ:temp2;
head templ=parselInt(document.getElementById("IN S1").value);

hr temp2=parseInt(document.getElementById("IN_S2").value);

body SIM_TIME=templ>temp2?templ:temp2;
hl class="title">Dimer Model</hl

let caseOfEProb=new Array(78125);

let caseOfWProb=new Array(2);

let state=new Array(Lx*Ly);

EP_EProbSave(caseOfEProb, TPoint, vPoint);

EP_WProbSave(caseOfWProb, wPoint);

div class="left"
div

div class="middle"
div
script
function ParaDisplay(){
script

for(let a=@; a<lLx; a++){
for(let b=0; b<Ly; b++){
state[a*Ly+b]=(a%2)*6;

div class="right"
canvas id="statePicture" width="800" height="800" canvas }
div for(let iSim=0; iSim<SIM_TIME; iSim++){
EP_Body(state, caseOfEProb, caseOfWProb, Lx, Ly);

script src="js/math.js" script }
script src="js/DimerlFuncs.js" script let canvasState=document.getElementById("statePicture™);
script src="js/Dimer2Simus.js"></script let contextState=canvasState.getContext("2d");
script src="js/Dimer3Plots.js"></script contextState.clearRect(0,0,800,800);
script src="js/Dimer4MainF.js" script LatticePlot(Lx, Ly, contextState);

body StatePlot(state, Lx, Ly, contextState);

html




Some codes

The functions realizing simulation

JS DimeriFuncsjs X

dimer_model 2 > js > J5 Dimer1Funcsjs > & BSC_CriterionUpdate

104

> function BSC_RandRangeI(range){
}

> function BSC_MatrixPrint(array, ORDERx, ORDERy){
}

> function BSC_MatrixCopy(arrayl, array2, ORDERx, ORDERy){
}

> function BSC_NextPointA(a, direction, ORDERxX){
}

> function BSC_NextPointB(b, direction, ORDERy){
}

> function BSC_CriterionUpdate(caseOfDeltaE, caseOfEProb)
}

JS Dimer2Simusjs X

dimer_model 2 > js > JS Dimer2Simus,js > @ EP_Body

410

> function EP_EProbSave(caseOfEProb, temperature, vPoint){
¥

> function EP_WProbSave(caseOfWProb, omega){

}

> function EP_RandWalk(inwardDirc, caseOfWProb){
}

> function EP_CountA(state, coord, ORDERx, ORDERy){

}

> function EP_CountB(state, coord, ORDERx, ORDERy){
}

> function EP_Body(state, caseOfEProb, caseOfWProb, ORDERx, ORDERy){
}




Some codes

Plotting codes

JS Dimer3Plotsjs X

dimer_model_2 > js > JS Dimer3Plotsjs > @ StatePlot
> function LatticePlot(ORDERx, ORDERy, context){

}

> function StatePlot(state, ORDERx, ORDERy, context){
73}
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