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The Ce monopnictide compounds CeX (X=P,As,Sb,Bi) with the NaCl-type structure exhibit unusual 
transport and magnetic properties, and have been extensively studied with neutron and synchrotron scattering 
techniques [1]. They have extremely low carrier densities, and the magnetic properties are determined by the 
single electron of the 4f  orbital of Ce3+ ion. 
 
The aim of the experimentwas to characterize the different propagation vectors at different magnetic field up 
to 10T by the energy dependence at Ce L-edges as a function of the photon polarization.  
 
Measurements were taken at the Ce L3 edge which was expected to show the strongest signal. 
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, σ−π and σ−σ respectively) at different temperature and in 
the different magnetic phases. 
Fig.1 shows the energy dependence of the antiferromagnetic reflection (1 0 0). This phase is visible below 
10K with a magnetic field up to 1T. In the π−π channel the signal is cover by the fluorescence background. 
However, in the π−σ channel, thanks to the polarization crystal that greatly supresses the background, an 
antiferromagnetic signal is clearly visible. 
Increasing the field new reflections with several satellites appear. Fig.2 shows the spectra, in the two 
polarization channels, of the (2 0 4/11) reflection. A nice signal is visible in both channels. 
The signal in the π−π channel has a double origin. First, the lattice modulation produced by the different size 
between the Ce paramagnetic ions and the ones which are carring a magnetic moment. Second, at resonance, 
the weak signal produced by the different Ce electronic distribution, is also present. 
The two signals might also interfere with the so-called Templeton-Templeton scattering which however is 
supposed to be small. 
This could be the origin of the signal measured in the rotated polarization channel π−σ. This signal is weaker 
than the one measure in the π−π channel but stronger than the (100) antiferromagnetic reflection. 



 

An extended study of these satellites reflection, which will require more beamtime, will give the possibility 
to determine quantitatively the different electronic structures of the Ce ions. 
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Fig.1 Energy dependence of the (1 0 0) antiferromagnetic reflection in the two 
polarization channels π−σ (dotted line) and π−π (continous line). Temperature is 
2.7K and no magnetic field is applied. 

Fig.2 Energy dependence of the (2 0 2τ) reflection in the two polarization 
channels π−σ (dotted line) and π−π (continous line). Temperature is 2.7K and a 
magnetic field of 3T is applied. 


