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Discovery of itinerant
oeeo antiferromagnetism in Ti;Cu,
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Crystal growth of guantum materials in the Hallas group at UBC

Start of crystal growth

Website: hallas.phas.ubc.ca

Twitter: @AlannahHallas
for crystal photos
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The Magnetic Spectrum — from Local to ltinerant

SPIN FLUCTUATIONS
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Moriya and Yoshinori. Ann. Rev. of Mat. Sci. (1984).



There are two known ferromagnetic metals without magnetic elements

B.T. Matthias, et al. PRL (1961)
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TiAu is the first itinerant antiferromagnet without magnetic elements

E. Svanidze, et al. Nat. Comm. (2015)
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= 3D crystal structure
= Mean field ferromagnet
» Small single crystals

= Nb-doping induced QCP
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D.A. Sokolov et al., PRL (2006)

= Quasi-1D crystal structure
» Non-mean field ferromagnet
= No single crystals

= | u-doping induced QCP
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E. Svanidze et al. PRX (2015)

= Quasi-2D crystal structure
» Antiferromagnetic
= No single crystals

= Sc-doping induced QCP
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How to design a purely itinerant magnet

le. How to search for a needle in a haystack
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How to design a purely itinerant magnet

le. How to search for a needle in a haystack
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The Ti-Cu phase diagram includes three
interesting layered compounds, all 14/mmm




Energy (eV)

The Fermi surface of Ti;Cu, is heavily nested

Band 1 Band 2
e
Band 3




We were able to grow large single crystals of Ti;Cu,
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Ti;Cu, orders antiferromagnetically at Ty = 11 K
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M (ug/Ti,Cu,)
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Ti3Cu, has a saturated magnetic moment of 0.15 g
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The entropy release in Ti;Cu, at Ty = 11 K is very small

C/T (J/mol_ ,-K?)
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Muon spin relaxation confirms that the magnetic order in Ti;Cu, is bulk
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Summary: Ti;Cu, is the second known purely itinerant antiferromagnet

and the first such compound in single crystal form.
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Asymmetry
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P (MQ-cm)

Ti;Cu, has T-linear resistivity below Ty =11 K
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