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The Ce monopnictide compounds CeX (X=P,As,Sb,Bi) possess a simple NaCl-type structure but exhibit 

unusual transport and magnetic properties, having been extensively studied with neutron and synchrotron 

scattering techniques [1]. Considered as heavy fermion systems, they show extremely low carrier densities, 

and the magnetic properties are determined by the single electron of the 4f  orbital of Ce3+ ion. 

The aim of this experiment has been to explore for the first time the rich H-T magnetic phase diagram of 

CeSb [2] by using RXS, exploiting both the polarization analysis and the element selectivity, in order to 

better understand the role of the orbital-magnetic interplay in this compound. 

Non- resonant measurements were taken at 6.10 keV while magnetic resonant scattering (MRXS) data were 

taken at the Ce L2 edge, which was expected to show a stronger signal than L3 as previously reported [3]. 

During the experiment the energy dependence of the scattering intensity was measured as a function of the 

outgoing photon polarization, in- and out-of-plane (π−π’ and π−σ’  respectively), at different temperature (T) 

and values of the externally applied magnetic field (H), up to 7.5 Tesla. 

Figure 1 shows Q-scans at Ce L2 absorption edge in two different domains of the sample as a function of T, 

for H=0 and H=2.6 Tesla. Magnetic reflections observed are signatures of the different magnetic phases in the 

H-T diagram, a different magnetic propagation vector q characterizing each one. We must note that we have 

been able to identify 10 out of the 13 FP, AFP and AFF magnetic phases described in ref. [2]. Most of them 



 

had never been previously studied by RXS, in particular no one of those phases only appearing under the 

application of a magnetic field. 

The most relevant features derived from our resonant measurements are: i) π−π’ scattering is present for all 

magnetic reflections. Instead, intensity in the π−σ’ channel is only clearly detected in FP and AFP phases, i.e. 

it appears to be absent in phases lacking from the presence of “para-planes“; ii) we have unambiguously 

observed AFP6 phase for the first time (q=7/13) antiferromagnetic reflection (1 0 0); iii) a non-resonant 

charge scattering component has been observed in (2 0 q) magnetic reflections in FP1, FP2 and FP3 phases. 

We note that for a given reflection, energy scans were very similar in all these three phases. The charge 

component was absent or its intensity highly reduced in also studied (4 0 q), (4 2 q) and (6 0 q) reflections, 

whose energy dependences were comparable. The existence of a charge modulation coupled to magnetic 

ordering had been already addressed in literature, despite its origin is not clear yet [3,4]. 

Regarding non-resonant scattering measurements, we focused on AFP5 phase, where signals corresponding to 

magnetic and charge modulation ordering were observed. 

A deeper analysis of the data recorded during this beamtime is underway and we expect to publish results 

soon elsewhere. 

 

 
 

Figure 1. Q-scans parallel to a* (left) and c* (right) reciprocal space axes as a function of T and for two different values of H.   
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