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Abstract

Spin glasses are founded in the frustration and randomness of microscopic magnetic interactions. They are non-ergodic 
systems, not described by thermodynamics. Magnetic glassy behaviour has been observed in many colossal magnetoresistive 
manganites, yet there is no consensus that they are spin glasses. Here, an intriguing glass transition in (La,Pr,Ca)MnO3 is 
imaged using a variable-temperature magnetic force microscope. In contrast to the speculated spin glass picture, our results 
show that the observed static magnetic configuration seen below the glass temperature arises from the cooperative freezing 
of the first order antiferromagnetic (charge ordered) to ferromagnetic transition, leading to a non-ergodic state. Our data 
also suggest that accommodation strain plays an important role in the kinetics of the phase transition. This cooperative 
freezing idea has been applied to conventional glass systems including window glasses and supercooled liquids, and may 
be applicable across many systems to any first-order phase transition occurring on a complex free energy landscape. 
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