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Quantum critical phase transitions have been one of the central issues in strongly correlated 4f-electron systems. At 

absolute zero temperature, tuning non-thermal control parameters, such as pressure and magnetic field, tilts the balance 

between the competing ground states associated with conflicting Kondo effects and Ruderman-Kittel-Kasuya-Yoshida 

interactions [1]. The competition between Kondo and RKKY interactions in Ce- and Yb-compounds are often discussed 

using the Doniach phase diagram [2], whereas Eu compounds are believed to have a first-order phase transition with a 

Eu valence transition and not to have a quantum critical point (QCP). Most of the reported Eu-compounds favor divalent 

electronic states (Eu2+, J=7/2) with an antiferromagnetic ground state. By applying pressure or a small element 

substitution, the system undergoes a first-order phase transition by changing into a non-magnetic ground state with a 

trivalent (or valence fluctuating) state (Eu3+, J=0). Very recently, an unconventional behavior has been discovered in 

antiferromagnetic EuRhSi3 and Eu2Ni3Ge5 [3] and indicates a potential QCP. 

EuTGe3 (T= Co, Ni, Rh, Ir) and EuRhSi3 are isostructural, possessing a non-centrosymmetric BaNiSn3-type crystal 

structure. The Eu ions expect to be in a divalent electronic state and antiferromagnetic ordering appears at ~10-15 K [4]. 

We have performed hard x-ray photoelectron spectroscopy [5] and partial fluorescence yield x-ray absorption 

spectroscopy on EuTGe3. Details of the changes in the electronic structure as a function of transition metal substitution 

and pressure will be discussed in the talk. 
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