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Suprisinglyrich
ground state manifoj

Quantum:spin;quadrumer of

Subhankar Khatua, R. Shankar &dGanesh spin clusters
PHYSICAL REVIEW B 97, 054403 (2018)

Effective theories for quantum spin clusters:
Geometric phases and selection:by singularity
Subhankar Khatua, Diptiman Sen &dGanesh

PHYSICAL REVIEW B 100, 134411 (2019)

Orderby:singularity;in‘Kitaev!clusters
Sarvesh Srinivasan, Subhankar Khatua, G. BaskaraR.c@dnesh

arXiv:1912.04341



Hilbert space-is incomprehensibly big
Peopleccould: easily-getldost

Experiments; Physical Intuitions akhlbdels
guide wus inour’ Voyage and Explorations

Spin Liquid Models

SunprisesinQuantum-Spin Clusters



Resonating Valence :Bond ! (RVB) State$avling 1931

Anderson 1973

Fazekas 1974

Quantum Heisenberg Antiferromagnets: (spin half)

Quantum fluctuations, Encouraged by lattice frustration
and lower dimensionality

may destroy long:range ‘AFMorder(spin.crystal)
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RVB State is a@Quantumsspini Liguid

Short range or power/law:spinccorrelations
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Robust Spin liquids could harbor fragile long range order
AFMyaleMNadlhe ncie... Bond Or der, €

They are highly entangled and are: not direct product states
Zero point fluctuations are .a.measure of entanglement

Ted Hsu (1988)
Tao Li , Ashwin Viswanath, Moessner, Alet ...
Vikram Tripati



In 1987We were! looking for

Spin Liguids, pseudoFermions & Pseudo FFermi Sea
suggested  bAnderson (1987jor Mott insulatingLa2Cu04

Enlarged Hilbert-Spad@an -aerial view/introspection)
Helped us see whatwe-are looking for

GB, Zou, Anderson 1987

As a Bonus:we found
Gauge Structures,; Gauge Fields
and other isightgito Quantum-Spin Liquids

GB, Ander s on
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Sqguare Lattice Heisenberg Antiferromagnet in an
Enlarged Hilbert-Space

GB, Zou, Anderson 19¢&
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