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In quantum materials research, we are searching for quantum states of matter

> %{e Low temperature, necessary but (in many cases) ;{%
not sufficient to reach these quantum states. b



Emergent quasiparticles in magnetic quantum materials

Magnetic Monopoles Majorana Fermions
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The Quantum Matter Institute at UBC
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The next decade of research at QMI will be guided by three Grand Challenges
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| Atomic Level Design of Quantum Materials
Il Emergent Electronic Phenomena at Interfaces
Ill Topologically Protected Quantum States

IV Photonic Manipulation of Quantum States
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My group designs and then grows single crystals of new magnetic quantum materials
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Romhanyi et al., PRL 118, 217202 (2017).
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Rau et al., ARCMP 7:195 (2016).

Apply chemical pressure
eg GeY < T < SN

Reduce the spin
eg Ni#* (§=1) > Cu®* (S =)

Tune the oxidation state
ez Anion substitution (0= = N¥)

Enhance spin-orbit coupling
eg RUST (Z=44) > Os% (Z=76)



My group designs and then grows single crystals of new magnetic quantum materials

Partial image credit: Morosan Lab @ Rice



High pressure synthesis at the Quantum Matter Institute
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High pressure synthesis extends the materials discovery landscape
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How we use muons at TRIUMF to study magnetic quantum materials

3. Volume sensitive technigue




Example 1: The search for quantum critical points
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Example 1: The search for quantum critical points
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Example 2: The search for purely itinerant magnets
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Example 2: The search for purely itinerant magnets
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Example 2: The search for purely itinerant magnets
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