Magnetoelastic interactions in the spin-dimer compound SrCu,(BO;),
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SrCu,(BO;), is a Mott-Hubbard insulator that hosts an orthogonal spin-dimer
system, with a tetragonal unit cell that accommodates spin S = 1/2 Cu?* dimers
arranged in copper-oxygen-boron planes separated by strontium spacer layers.
SrCu,(BO,),_is also a physical realization of the exactly-solvable two-dimensional
Shastry-Sutherland model proposed more than four decades ago. The combination
of geometrical frustration, exchange interactions that are sensitive to the Cu-O-Cu
angle, and proximity to a quantum critical point make this a fascinating compound,
very rich in magnetic phases stabilized with tuning parameters such as
temperature, external magnetic fields, applied pressures, and disorder induced by
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Fig.1: Atomic structure of SrCu,(BO;), (a) along the [
direction and (b) along the [001] direction. Sr atoms are
yellow, O in red, B in green, and Cu in blue. The buckling of
[CuBO,]-layers along the [001] direction is visible in (a).
orthogonal Cu dimers have been highlighted in magenta in (|
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The experimental and theoretical work presented here provides a direct correlation 1® o "sr| Evolution of the 200cm-1
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between the magnetic interaction and the Cu-O-Cu angle and identifies the T e e 18] head ¢ oo 31| with respect to increasing
phonons that facilitate this interaction between the Cu ions. As such, this work is a 3 ] S s/ +<.433T| magnetic fields in the range
milestone in the understanding quantum materials with novel magnetic properties. <] a-axis 1.36K ° "o 32T| 24-44T. The data points are
A clear understanding of the exchange mechanism in these materials is crucial for : I I e == e shown as open circles and
developing future applications that rely on controllable quantum phenomena. 0 10 20 30 40 20 202 204  the solid lines are the
B (T) wavenumber (Cm-1) Lorentzian fit of the data.

Facilities and instrumentation used: 45T hybrid magnet system and 31T resistive magnet.
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