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Transition metal monoxide(TMO, TM=Mn, 

Fe, Co, Ni) has simple NaCl crystal structure in 

paramagnetic phase [1]. At antiferromagnetic 

transition TN, exchangestriction of spin 

distribution and magnetostriction of spin 

direction that can induce structural distortion.  

Rhombohedral structure R-3m of MnO and 

NiO are generally accepted in last decades [2, 3]. 

Spin direction have been described that it is 

perpendicular to three-fold symmetry axis. It is 

believed that spin lies within hexagonal plane 

while spin directions in the plane are still debate.  

Renormalization group theory expected MnO and NiO undergo 1
st
 order phase transition 

based on known crystal and magnetic structure [3]. But NiO shows 2
nd

 order phase transition 

without thermal hysteresis. To understand this discrepancy between Renormalization group 

theory and real character of phase transition, we need to experimentally observe precise 

crystal and magnetic structure on NiO. 

We carried out Time-of-flight neutron powder diffraction using SuperHRPD at J-PARC. 

But we couldn’t find further monoclinic distortion within our instrument resolution. This 

implies the difference in the phase transition behavior of MnO and NiO might not be 

explained by monoclinic idea. We will discuss on crystal and magnetic structure with the 

character of phase transition. 
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Fig. 1 Time of flight neutron diffraction 

on NiO at SuperHRPD, J-PARC. 
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