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Frustrated antiferromagnetism leads to exotic quantum phases

o H= Zij JijS; - S, trivial phase for
half-integer spin precluded by LSM theorem f

e Study effective model starting from bosonic

spinon construction, S; = b;raaaﬁ big

Sachdev, “Kagome- and Triangular-Lattice Heisenberg Antiferromagnets”.



Effective model of triangular lattice antiferromagnetism
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Effective model of triangular lattice antiferromagnetism
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Effective model of triangular lattice antiferromagnetism
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Effective model of triangular lattice antiferromagnetism
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Effective model of triangular lattice antiferromagnetism
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Berry phase Session D54: Quantum Spin Liquids: Theory and Computation
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Abstract: D54.00007 : Quantum ics in 2+1 Di i as the O
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Berry phase requires sign-problem-free mapping
— 1,2
VA

Ly
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® 2jo =Tja€"e, angular variables

recast into closed current loops b = +1

iV

frustration of gauge flux

e Non-trivial constraint between 1/ —
allowed gauge flux ® and current 4 [~ =
loops ‘ >.
e Berry phase reflected in geometric . L1
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Phase diagram captures spin liquid and ordered phases
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Future work

a) N U(1) matter + Z, gauge t fixed
xQ
e Improved global updates for Py By
{ |
studying DQCP - can we find it
signatures of QED3? 3
=
3
e Generalization to continuous-time = 2
. . B ;—Dr
simulations =S E
meson g
. . . condensate ©
e Application of sign-problem-free =
mapping to more systems - Bose 2|2 Py
5 9 confined " |s deconfined 2
Hubbard + Zs at finite density ~%4 T >
JIh

Homeier et al., Quantum Simulation of Z2 Lattice Gauge Theories with Dynamical Matter from
Two-Body Interactions in (2+1)D.



Full sign-problem-free Hamiltonian

zZ = Z H/ T]Oldrja (Z 7"]2',& = 1) exp (—H[Ta , ha])
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