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First-order magneto-structural transition:
- Gds(Ge,Si, ),
- Nig5Mng 5).,Sn,

First-order magneto-elastic transition:
- MnFeP_As,
- La(Fe,,5i,);;
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Hexagonal Fe,P-type structure
A very small amount of cubic (Mn,Fe),;Si impurity (hkl Miller index
with asterisk (*) in red color).



M (Am’kg™)

200

Mn,Fe, g5..Po.50S1¢.50

150 - .
100 - B=1T
—e—x=1.20
—e—x=1.25
50 - x=1.30
0 | ! | ! | ! | !
100 150 200 250 300

T(K)

Sharp ferro-paramagnetic transition
Hysteresis
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Thermal hysteresis is correlated with magnetic hysteresis
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Arrot plots
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Contour plot of X-ray diffraction patterns
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Discontinuous change of the lattice parameters a and c is correlated with hysteresis
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Temperature (K)
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Fig. 2. Projections of the hexagonal and
the orthorhombic (bco) phase of Fe,P.
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L. Higgstrom et al, Hypetfine Interactions 94, 2075 (1994)
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X-ray Bragg intensity for Mn, 5P 5,51 59 10
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Magnetic entropy change of Mn; 5P 5,51 59
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Conclusion

Mn, Fe, o; . P( 5,51, 5, with x < 1.40 exhibits a first-order magneto-elastic transition.

Small thermal hysteresis (<1 K) and negligible magnetic hysteresis can be obtained
while maintaining a giant magnetocaloric effect.

A second-order magnetic transition for x 2 1.40

A first-order hexagonal - orthorhombic magneto-structural transition for x =1.88

Thank you for your attention
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