
Three-dimensional critical phase diagram of a heavy-

fermion Ising antiferromagnet 
 

 

William Knafo 
1
, Rikio Settai

2
, Daniel Braithwaite

3
, Shuhei Kurahashi

4
, Dai Aoki

3,5
, 

and Jacques Flouquet
3
 

 

    
1
 Laboratoire National des Champs Magnétiques Intenses, UPR 3228, CNRS-UPS-

INSA-UGA, 143 Avenue de Rangueil, 31400 Toulouse, France 

    
2
 Department of Physics, Faculty of Science, Niigata University, 8050 Ninocho 

Ikarashi, Nishi-ku, Niigata 950-2181, Japan 

    
3
 Université Grenoble Alpes and CEA, INAC-PHELIQS, F-38000 Grenoble, France 

    
4
 Graduate School of Science and Technology, Niigata University, 8050 Ninocho 

Ikarashi, Nishi-ku, Niigata 950-2181, Japan 

    
5
 Institute for Materials Research, Tohoku University, Ibaraki 311-1313, Japan

 
 

 

Non-destructive pulsed magnetic fields permit to explore the magnetic phase diagrams 

of strongly-correlated electrons systems. After an introduction to the pulsed-field 

technique, I will present a recent work performed on a heavy-fermion antiferromagnet. 

Novel instrumentation, which allows combining extreme conditions of intense pulsed 

magnetic field up to 60T and high pressure up to 4 GPa (developed within a 

collaboration between the CEA-Grenoble, the University of Niigata, and the LNCMI-

Toulouse), has been used to establish the three-dimensional (3D) magnetic field - 

pressure - temperature phase diagram of the pure stoichiometric antiferromagnet 

CeRh2Si2. This phase diagram shows a temperature- and pressure-dependent decoupling 

of the critical and pseudo-metamagnetic fields, at the borderlines of antiferromagnetism 

and strongly-correlated paramagnetism. It is representative of a class of heavy-fermion 

Ising antiferromagnets, where long-range magnetic ordering is decoupled from a 

maximum in the magnetic susceptibility.   
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