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Introduction 
 
Interest to the phenomena at quantum critical points (QCP) pervades the current literature on intermetallic compounds. 
Recently the effect of magnetic field has been studied in the antiferromagnetic (AFM) CeIn3 [1]. The material had long 
attracted much attention by the fact that near its QCP at high enough applied pressure (~26kbar) superconductivity and AFM 
were reported to coexist. This time [1] the magnetic QCP was found at Bc=61 T. A strong mass enhancement observed via 
the de Haas-van Alphen (dHvA) effect was reported in [1] for the field orientations at which the extremal electron trajectories 
cross or pass close to some “hot” spots on the one, almost spherical, Fermi surface (FS). The enhancement was related to 
strong spin fluctuation at these spots resulting from a peculiar strong interaction. It was noted in [1] that positions of the spots 
coincide with positions of protruding “necks” on the FS of non-magnetic LaIn3 that are similar in size. These necks would 
fall close to the boundary of the AFM Brillouin Zone for CeIn3.  
 
Results and Discussion 
 
We have explained findings [1] in the frameworks of the one-particle spectrum using the fact that the main FS features are 
rather well known from the dHvA data, and qualitatively are common for CeIn3 and non-magnetic LaIn3 (even more broadly, 
for the whole group of REIn3). Our starting points are that the Ce f-electrons are localized; that the cyclotron mass is not 
enhanced for any arbitrary field direction, i.e., the Kondo effects are weak for that group of electrons, and, finally, that the 
diameter of the almost spherical FS is close to the AFM propagation vector and can, hence, provide with the RKKY 
interaction for the stoichiometric AFM state. Further, we show that the experimental (T,B)-phase diagram with high accuracy 
can be described in terms of the Landau functional, suggesting that the general picture is close to the classical AFM. Next, we 
have studied how the presence of the AFM order together with external magnetic field modifies the “neck”-like features of 
non-magnetic LaIn3 (present in CeIn3 as well), leading near the necks’ positions in the momentum space to the bands’ 
splitting. Main effect is that the one of the two bands for such a neck experiences the “2.5”-Lifshitz topological transition, 
while the other just gets broader with the onset of AFM and the field increase. The proximity of the electron trajectory at 
singular field directions to the saddle points that are formed due to the necks’ presence explains the mass enhancement seen 
in [1]. Indeed, it is well known that the effective mass logarithmically diverges at the saddle point [2]. 
 
Conclusions 
 
We conclude that the hot spots of [1] and AFM as a whole in CeIn3 come about from a practically classical scenario. A few 
straightforward experiments are suggested to verify the electronic spectrum suggested above. 
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