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Pr3In is a compound showing induced moment magnetism in a singlet-triplet system. Neutron diffraction, magnetic 
susceptibility and specific heat measurements reported by Christianson, et al. [1] show that Pr3In exhibits induced moment 
antiferromagnetic (AF) order with TN=11.4 K. Previous magneto-caloric effect (MCE) measurements on a single crystal 
sample of Pr3In performed at NHMFL-LANL showed that a phase transition occurs near 1.9 T below 11 K[2]. Specific heat 
measurements under magnetic field (B) between 0 T and 15 T were also performed at NHMFL-LANL. The magnetic 
contribution to the specific heat revealed a very small feature for the antiferromagnetic phase transition. Our motivation is to 
further explore the evolution of the magnetic order with magnetic field. We measured the polycrystalline sample used in our 
recent neutron diffraction experiments, since susceptibility measurements showed different results for this sample than for the 
single crystals studied earlier.  
 
Specific heat versus temperature and magneto-caloric effect (MCE) were measured at the 15T superconducting magnet at 
NHMFL-LANL.  The magnetic contribution to the specific heat Cmagn is obtained after subtracting the lattice contribution 
using measurements of the La3In specific heat.  
 

  
Fig. 1. Magnetic contribution to the specific heat of Pr3In 
for magnetic fields between 0 T and 2 T. The inset shows 
the anomaly at TN at different fields B. 
 

Fig. 2. The (B,T) phase diagram for Pr3In determined 
from the specific heat and the MCE. The blue line shows 
how the phase transition temperature is determined from a 
typical MCE scan.

 
 
The magnetic field has the same effect on the specific heat as in the case of the single crystal, including a reduction of TN (Fig. 
1).  On the other hand, the magneto-caloric effect shows two phase boundaries around 0.6 T and 1.4 T, below 11K for the 
polycrystalline sample, where the single crystal showed only one. Anisotropy and a preferred orientation of grains in the 
sample might explain the presence of two boundaries. The nature of this transition –ferromagnetic polarization or spin 
rearrangement—is currently under investigation and new neutron scattering data are being analyzed.  
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