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Background
• History

• Models



P.W. Anderson

Resonating Valence Bond
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Resonating Valence Bond

P. W. Anderson, Science237, 1196(1985a)
P. W. Anderson et al, J. Phys. :Condens. Matter16(2004) 
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The phase is a s=1/2 Mott insulator, highly 
fluctuating quantum spin liquid.

Advanced model has been introduced:

Zhang-Rice singlet

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

Others:
Phase string effect—Z. Y. Weng, et al, Phys. Rev. 
L80,5401(1998)

Bosonic liquid—S. T. Jiang, L. Zou, W. Ku. Phys. Rev. B99, 
104507(2019).

……



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

Dimer Model

Compact dimer modelGeometric constraints

A

B

A

A

A

A A A

A A A A

A A A

A A A A

A A A

A A A A

A A A

A A A A

B B BB

B B B

B

B

B

B B B B

B B B

B B B B

B B B

B

B

B B

B

B

B



Dimer Model 

Hamiltonian:

Initialization:Simplification:

Partition Function:

2-dim order parameter:



Algorithms

• Flippable Loop Algorithm

• Pocket Edged Algorithm

• Directed Loop Algorithm

• Detailed Balance



Directed loop 

algorithm



Directed loop 

algorithm



Demonst r at ion

v ia HTML5 pages



Some results (capture from HTML5 pages)



Some results (capture from HTML5 pages)



Some results (capture from HTML5 pages)



Some results (capture from HTML5 pages)



Some results (capture from HTML5 pages)



Some codes

procedural framework



Some codes

HTML5 and JavaScript framework



Some codes

The functions realizing simulation



Some codes

Plotting codes
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