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Report: 

We performed normal Thomson scattering in the antiferromagnetic range of TbB6 (TN = 21 
K) in order to find 4f multipolar and/or displacement wave satellites. From preceding results 
on CeB6 and GdB6 and the knowledge of the magnetic wave vector star, the search could be 
reduced around particular nodes of the reciprocal space. Indeed for a magnetic propagation 
vector, k

�
, belonging to the <1/4,1/4,1/2> star, satellites are expected at the following high 

symmetry points of the first zone boundary : (1/2, 0, 0), (1/2,1/2,0), (1/4,1/4,0), (1/4,1/4,1/2) 
and (1/2,1/2,1/2). 
The sample, cut in order have a surface perpendicular to a [001] axis, was oriented with the 
[001] and [110] axes in the horizontal diffraction plane and then mounted inside a displex. 
The satellite search was performed at the lowest temperature reached by the displex, 12.5K. 
Satellites have been found with non-negligible intensities at  11 qHQ
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. Despite a wide search in the 
reciprocal space, satellites associated with propagations (1/4,1/4,0), (1/4,1/4,1/2) or 
(1/2,1/2,1/2) were not found. In order to get the integrated intensity omega scans were 
performed for both types of satellites. The figure 1 shows omega scans performed for the 
(0,0,5/2) and (0,1/2,13/2) satellites at 12.5 and 25 K. At low temperature the satellites 
associated with the 

2
q
�

 propagation present an intensity one order of magnitude smaller than 

the satellites associated with 
1

q
�

. At 25 K, in the paramagnetic range the satellites have 

disappeared. 
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Figure 1 : omega scans for the (0,0,5/2) and (0,1/2,13/2) satellites. 

 
The thermal variation of the intensity for the 
(0,0,13/2) and (0,1/2,13/2) reflections has been 
observed in the temperature range 12.5-25 K. As 
shown in figure 2 the integrated intensities for 
both reflections present exactly the same thermal 
dependance. This indicates that the two satellite 
families originate from an unique physical 
mechanism, intimately related to the stabilisation 
of the antiferromagnetic ordering at 21 K with a 
first-order type phase transition. 
The satellite intensities present a very specific 
dependence as function of the scattering vector. 
This is illustrated on figure 3 for the specular 
reflections associated with the propagation 
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Figure 2: thermal variation of the square root 

of the normalized integrated intensity. 
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Figure 3 : evolution with sin (θ)/λ of the square root 

of the integrated intensity for specular reflections 
associated with the 1q

�
 deplacement wave. 

 
Such a dependence can be expected assuming 
that the charge satellites originate from a rare 
earth displacement wave induced by a 
“exchange-striction” effect. Such an effect 
was introduced by T. Kasuya [1] as 
“exchange-pair Jahn-Teller” effects to 
explained the case of GdB6. The knowledge 
of the actual magnetic propagation vector in 
TbB6 allows now a quantitative analysis. The 
calculations are underway. 
 
 
 [1] T. Kasuya, J. Magn. Magn. Mater. 174 
(1997) L28-L32. 

 


