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Copper oxides continue to fascinate with a plethora of exotic electronic gro-
und states, including high-temperature superconductivity and cooperative quantum
magnetic states. Replacing oxygen with "organic" bridges provides an exciting op-
portunity to extend this class of materials. Recently, the first nitrogen-based analo-
gue CuNCN of the cupric oxide has been synthesized [1], where the oxygen anion
O2− is replaced with isolobal carbodiimide group NCN2−. In CuNCN neither sus-
ceptibility nor neutron diffraction measurements could detect long-range magnetic
ordering (LRO) [2]. Even more surprisingly, the susceptibility of CuNCN is remi-
niscent of parent cuprates, being heavily suppressed and only weakly temperature
dependent, which has triggered lively theoretical activities [3].

We have investigated magnetic properties of CuNCN employing various com-
plementary local-probe techniques, including muon spin relaxation (µSR), electron
spin resonance (ESR) and 14N nuclear magnetic resonance (NMR) measurements
[4]. Our results confirm the absence of LRO down to at least 63 mK. They reveal a
highly unusual magnetic behavior. Inhomogeneities are observed below 80 K and
partial spin freezing sets in below 20 K. We shall compare two possible unconven-
tional ground states.
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