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Abstract:

In this proposal we wish to investigate a potentially novel perovskite system in order to determine its groundstate magnetic structure and

characterise  the  nature  of  magnetic  transitions  observed in  the  heat  capacity  measurements.  D1B and D2B diffractometers  are  ideally

suited  for  this  study.
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We have performed magnetic powder diffraction measurements on a novel Ba2CaReO6 compound 

using the D1B beam line.   

 

Geometrically frustrated magnets are the 

centre of materials displaying rich variety of 

physical states. Due to the arrangement of 

ions on a lattice and despite strong coupling, 

the system is unable to achieve long-range 

order [1]. If long-range order does occur, it is 

typically on a temperature scale of T < TN << 

|θCW|, where θCW is the Curie-Weiss 

temperature. Meanwhile exotic correlations 

can exist in the intermediate temperature 

interval of TN < T < |θCW| [2]. Moreover, the 

perovskite compounds with the composition 

of A2B’B’’O6 are an excellent testing ground of 

structural distortions, superconductivity, 

order-disorder phenomena, magnetic 

ordering, etc. [3]. The corner-sharing B’O6 

and B’’O6 octahedra allow for the possibility 

of two magnetic sublattices and frustrated 

ordering within B’ and B’’ sublattices can be 

further modulated by the coupling between 

the sublattices [4]. Very recently, perovskites 

containing Ru, Os and Ir have emerged as a 

fertile ground for novel phenomena 

originating from strong spin-orbit coupling. 

However, the exploration of Ir compounds 

has been hindered by the large neutron 

absorption cross-section of the ion making 

neutron scattering experiments difficult. 

     Neutron scattering measurements on 

Sr2YRuO6 showed that the quasi-fcc lattice of 

Ru moments condense into a partially long-

range ordered state below TN1 = 32 K with a 

second transition observed into a fully 

ordered antiferromagnetic state below TN2 = 

24 K [2]. It was suggested that a cancelling of 

magnetic couplings exists between 

successive fcc layers, similar to the 

dimensional reduction predicted in dipolar-

coupled systems and observed in LiErF4 [5,6]. 

      To this end, we have chosen to examine 

Ba2CaReO6 which has been found to have 

successive transitions around 14 K in the 

heat capacity and magnetisation 

measurements. 

     To determine the low-temperature 

magnetic spin structure, we have employed 

the D1B diffractometer. A powder sample of 

4.4 g was sealed in an Ar atmosphere inside 

a 9 mm diameter V can. Figure 2 shows the 

powder patterns collected at 1.5 and 30 K 

after 8 hours of counting at each 

temperature. No clear indication of long-

range magnetic order could be found. Some 

weak signals were observed that correlate 

with the magnetisation measurements, 

however, their origin is currently unclear and 

require further investigation. 
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Figure 1. a) Magnetisation measurements of 

Ba2CaReO6 to show Curie-Weiss dependence at 

high temperatures. b) A broad transition indicative 

of low-dimensionality found in the magnetisation 

measurements. c) Double transition found in the 

heat capacity. 

 

 
Figure 2. Powder diffraction pattern collected on 

Ba2CaReO6 at 1.5 and 30 K. 

 


