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Introduction

Motivation (see previous talk)
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The trillium lattice
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site position
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4 (%7u.17u.7%+u)

u=0.595

® |arge-N: subextensive SL

® Heisenberg: magnetic order

J Hopkinson, et al. Phys. Rev. B 74, 224441 (2006)
SV Isakov, et al. Phys. Rev. B 78, 014404 (2008)

The tetratrillium lattice
- Eight sites per unit cell

Ji =048 b =0.14
MGG, Y Igbal, | Zivkovic, et al. Nat Commun 15, 7191 (2024)
Ji =0.55 J =0.02
W Yao, et al. Phys. Rev. Lett. 131, 146701 (2023)

We will use: J; = 1 Jb=0
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Pauling counting
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unit n trillium tetratrillium
A or X 6 0.4055 0.2027
L=1 6 0.4479 0.2240
L =2 |314874| 0.3956 0.1978

Sx = 0.5 sa

Navigating the manifold

Trillium

TE Redpath, et al. Phys. Rev. B 82, 014410 (2010)

On the trillium lattice...

One can perform classical Monte
Carlo simulations with Metropolis
updates alone and keep the
acceptance ratio finite while moving
through the manifold.
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On the tetratrillium lattice...

One can perform classical Monte
Carlo simulations with star updates
to keep the acceptance ratio finite
while moving through the manifold.
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One can perform classical Monte
Carlo simulations with star updates 0.2
to keep the acceptance ratio finite

while moving through the manifold.
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No sign of a phase transition and little to no finite-size effects.
A classical spin liquid with fast-decaying correlations. J
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pyrochlore lattice keeping the number of constraints

constant.
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® Detect phase transitions through
finite-size scaling

® (Can handle Vesta files

https://github.com/NilsNiggemann/PMFRG.jl/tree/TemperatureFlow
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temperatures No sign of a phase transition.

¢ Detect phase transitions through Fast convergence with system size.
finite-size scaling

® Can handle Vesta files Is it a Quantum Spin Liquid?

https://github.com/NilsNiggemann/PMFRG.jl/tree/TemperatureFlow
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Conclusions and perspectives

e The Tetratrillium lattice hosts a fragile spin liquid in the classical
case, with exponentially decaying correlations.

® In the Ising case there is a small part of the manifold that is not
accessible through star flips.

¢ In the quantum case we see no phase transition, but proper T =0
calculations should be carried out.

® The best way is to study the quantum case by adding a small
perpendicular component to the Ising case, as for QSI.
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