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In this seminar, I will review my group’s recent work on the complex oxide materials known as metallic delafossites. These 
materials, such as PdCoO2 and PdCrO2, are the most conductive oxides known, despite their complex oxidic nature and 
highly anisotropic structures. PtCoO2, for example, is more conductive than Au at room temperature, while at low 
temperatures PdCoO2 has a staggering electronic mean-free-path of 20 m. I will first describe new bulk growth 
approaches that have increased the size and quality of the crystals of these materials by substantial factors [1-3]. I will 
then discuss our progress understanding how nonmagnetic PdCoO2 reaches the levels of purity and perfection needed to 
enable such mean-free-paths, particularly via a sublattice purification mechanism [2]. I will then move on to PdCrO2, 
where frustrated antiferromagnetism adds an additional dimension, resulting in phenomena such as an unconventional 
anomalous Hall effect. This anomalous Hall effect is not only very large but also extends to as high as seven times the 
Néel temperature, driven by short-range frustrated chiral spin fluctuations [3]. Finally, the dilute alloy PdCo1-xCrxO2 is 
discussed, where unique forms of spin-glass freezing and Kondo effect emerge [4]. Extraordinary optical properties, 
including hyperbolicity will also be touched upon [5].   
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