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Fig. 1. (a) Temperature dependence of —ASy for Mng.e
Fep.4NiSig.5Geo.5 compound under different magnetic field
changes; (b) —AS) value at peak as a function of poH, and
the fitting line to —AS\-ApoH curve (the inset shows the
—ASM-ApoH curve and the fitting line at low fields).
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Fig. 2. (a) Magnetization isotherms of Mng.¢Feo.4NiSig.5
Gep.5 compound in loop process; (b) AM /2 between 314 K
and 316 K as a function of magnetic field uoH; (c) magnetic
field dependence of —ASy; value at peak and the fitting line
at fields below 0.2 T.
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Fig. 3. (a) —AS\ values at different temperatures around T as a function of poH and the fitting lines to —ASy-

ApoH curves for Mng ¢Feg.4NiSig.5Geg.5 compound; (b) temperature dependences of experimental and fitted ASyy

for under magnetic field change of 7 T for Mng ¢Feq.4NiSip.5Geg.5 compound.
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Fig. 5. Temperature dependences of magnetization in various magnetic fields for (a) LaFej1.7Sii.z and
(b) Mnyg.¢Feo.4NiSip.5 Geo.5; magnetic field dependence of T for (C) LaFej1.7Si1.3 and (d) Mny ¢Feq 4NiSip.5Geg. 5,
respectively.
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Abstract

The study on the field dependence of magnetocaloric effect (MCE) is considered to be of fundamental and practical
importance, since it not only guides us in understanding and optimizing the MCE, but also helps us estimate the MCE
for higher magnetic field which is not available in some laboratories. The magnetic field (uoH) dependence of magnetic
entropy change (ASwm) has been studied extensively in many materials with second-order magnetic transition. However,
the field dependence of MCE for first-order magnetic transition (FOMT) materials has not been sufficiently studied due
to their complexity and diversity. In the present work, polycrystalline Mng ¢Feo.4NiSip.5Geo.5, NisoMnszsCo2Sn14, and
LaFeq1.7Si1.3 compounds with FOMT are prepared, and the magnetic and magnetocaloric properties are investigated
systematically. In order to avoid a spurious ASwm, the M-uoH curves are measured in a loop process. The M-uoH curves
are corrected by taking into account the demagnetization effect, i.e. Hint = Hext — NaM. It is found that the —ASu
follows a linear relationship —ASv = —ASy +kruoH with the variation of magnetic field in Mng ¢Feo.4NiSip.5Geg 5
compound when poH > 1 T. In addition, it is also noted that the ASy is approximately proportional to the square
of uoH at low field. The origin of this linear relationship between ASwm and poH at high field and the deviation at
low field are discussed by numerically analyzing the Maxwell relation. In addition to the AS\m peak value, it is found
that other AS\ values at different temperatures also follow the linear relation at high field by performing the same
numerical analysis. Moreover, it is found that the fitted ASwm curve matches the experimental data very well. This
result indicates that the linear relationship between ASy and poH could be utilized to predict the ASy for higher
magnetic field change when the field is lower than the saturation field. The applicability of this linear relationship is
also verified in other systems with first-order magnetostructural transformation, such as NisoMnssCo2Sn14. However,
it fails to describe the field dependence of AS\ in LaFei1.7Sii 3, which exhibits a strong field dependence of transition
temperature. Consequently, our study reveals that a linear dependence of ASy on poH could occur in magnetostructural

transition materials, which show the field independence of transition temperature.
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