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Antiperovskite manganese nitrides Mn3XN (A=Zn, 

Ga, etc) are potential candidates for large negative 

thermal expansion (NTE) materials.  These nitrides 

are well known for their large magnetovolume effect 

(MVE) [1].  Unlike other Mn3XN, Mn3CuN does not 

show MVE.  Instead, Mn3CuN undergoes a 

first-order transition from the high-temperature 

paramagnetic to the low-temperature ferromagnetic 

phase at TC=143K, accompanied by 

cubic-to-tetragonal structural deformation [2].  

  In order to clarify the relationship between crystal 

structure and magnetic structure in this system, we 

studied the electronic states of Mn3Cu1-xGaxN by soft 

X-ray photoelectron spectroscopy (SXPES).  We 

have also carried out band structure calculation, and 

compared the obtained electronic structures with the 

experimental results.  Figure 1 shows the valence 

band SXPES spectra of Mn3CuN and Mn3Cu0.5Ga0.5N, 

the latter showing MVE, measured with the incident 

photon energy of 700 eV. Both spectra consists of three 

characteristic structures; a peak in the vicinity of 

Fermi level, a peak at 3.5 eV, and a hump at ~8 eV.  

From the comparison between the SXPES result and 

band calculation, we identify each as mainly N 2p, Cu 

3d, and Mn 3d bands, respectively.  Next we 

compared the electronic states of Mn3Cu0.5Ga0.5N with 

Mn3CuN.  Through the substitution of Ga for Cu, the 

photoelectron intensity peak at 3.5 eV decreases, 

whereas the peak in the vicinity of Fermi level 

becomes sharper.  These changes are consistent with 

the results of the band calculation. 

 

 

 

 

 

 

 
 

Fig. 1. SXPES spectra of Mn3CuN and 

Mn3Cu0.5Ga0.5N.  In the main panel, the lines 

represent the spectra measured at 170K(paramagnetic 

phase), respectively. These spectras are normalized by 

the integrated intensity. The inset shows the magnified 

view of the spectra near the Fermi level where the red 

filled circles and the blue filled circles represent the 

spectra in Mn3CuN and Mn3Cu0.5Ga0.5N respectively.   
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