Fragmentation in spin ices: quantum and thermodynamic aspects
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Fragmentation in the Dumbbell model of spin ice
Hpumbbell + A D 7pQy
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Quantum fluctuations
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Phase diagram for the
quarter-filled dimer model

T decreasing on the diamond lattice:
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The transverse part maps to a
hardcore bosons / dimer model
on the dual lattice:
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Effective perturbative hamiltonian:
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Fragmentation order parameters

Spin ice in a [111] field
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Thermodynamics

O\

(1) Stet o ]‘CB 1H(3/2)
Stet X k’B ln(lg)

pinned, the other 3 obey
A, the kagome ice rules
At Iovv_ T the spin ice p_h_ase sh_ould ) _ Complete decomposition
prevail close to the critical point Jses three fragments:
because it has the largest entropy 2) 0 J '
. Experiments: M=VU+VxA+h
Fragmented phase entropy can be modelled by remie T . Ho,Ir,0, neutron
considering the spectral intensities of fragments diffraction under pressure

In the Pauling approximation

2 1/ 9 5 - Dy,Ir,0- specific heat
S~ kpln(3/2) ~ kpA®In(3/2) = kp (1 - 3(p1 + 4p3)) In(3/2) under pressure

—> Should resolve the multicritical region -Ho,Ru,0; magnetic and
neutron measurements
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