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   The (Mn,Fe)2(P,X) (X= As,Ge,Si) materials are currently attracting great interest as they display a giant magnetocaloric effect that is important for many potential applications including magnetic cooling. We have recently reported (Mn,Fe)2(P,Si,B) materials that can reach high MCE performances, in particular large temperature changes. At the heart of this boron series, lays the concept that the Mn/Fe ratio should be close to 1 to maximize the magnetization density while the phase transition should be controlled by the non-metal elements substituting phosphorus[1].
   In the first part of this talk, we will present a thorough study on the cyclability of the MCE of (Mn,Fe)2(P,B,Si) materials and the first phase diagram of this series[2]. It turned out that these materials might present some advantages in terms of mechanical stability. We will show the study aiming to quantify this point[3]. In order to understand the effect of boron on the phase transition, we have investigated in a systematic manner the changes in structural, magnetic and calorimetric properties induced by B substitution for P or Si in MnFe0.95P2/3Si1/3[4]. Finally, to get further insight into the properties of MnFe(P,X) materials, single crystals are needed. Here, we will present the first successful growth of ferromagnetic single-crystalline (Mn,Fe)2(P,Si), their crystal structure determination and their magnetic properties including the magnetocrystalline anisotropy[5]. Most strikingly, a new magnetic behaviour related to the magnetization process at low temperature will be discussed. 
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