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NaCr2O4 shows unconventional colossal magnetoresistance (CMR) below 
canted-antiferromagnetic (AF) ordering temperature of TN = 125 K [1,2]. It occurs in 
calcium-ferrite type structure, which is composed of double rutile chains (DRCs). 
The Cr sites form triangles not only in a DRC, but also between DRCs. Thus, spin 
frustration, in addition to one-dimensional spin correlation, is expected in the 
compound. Temperature dependence of magnetic susceptibility shows Curie-Weiss 
behavior above 450 K, and Weiss temperature was estimated to be Θ = +199 K. The 
positive Weiss temperature indicates that dominant spin interactions are 
ferromagnetic although AF interactions also exist because the magnetic ground state 
is AF. It was experimentally and theoretically found that the ferromagnetic 
interactions come from holes located on the ligand oxygen sites connecting two 
DRCs [3]; the holes carry double exchange interactions although they are localized. 
Magnetic phase diagram was determined to have a tetracritical point at T = 125 K 
under H = 0 T. Two phase boundaries, where second-order phase transitions take 
place, originate from the point at lower and higher temperatures, resulting in three 
phases in the positive field range. This phase relation strongly suggests the existence 
of spin frustrations. In the presentation, possible origin of the CMR will be discussed. 
The ligand holes and spin frustrations are considered to significantly suppress the 
resistivity under magnetic field. 
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