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X-ray diffraction (XRD) structural analysis. The powder X-ray diffraction measurements
fory = 0.26, 0.36, 0.46 and 0.55 with various x in Mn.,FeyNiGe1Siy system were performed
on well-grinded powders. Upon the measurements, the scanning speed was set as 5 degree per
minute. And the diffraction peaks from Cu Ko, radiation were carefully deducted. The data
are shown in Figure S1 below. Good diffraction quality was obtained for the samples with
low-Si substitution to high-Si substitution for y = 0.26, 0.36, 0.46 and 0.55. The NixIn-type
hexagonal parent structure and TiNiSi-type martensite structure are well identified in the
diffraction patterns. The Miller indices (hkl), and (hkl), for parent and martensite structures
were indexed. The results indicate that Mn..yFe,NiGe1,Siy alloys can well crystallize the
desired phases for the strong degree of substitution with y = 0.26, 0.36, 0.46, 0.55 and 0 < x <
1, which provides a critical fundament for the realization of our strongly-coupled
magnetostructural transitions in an extremely wide temperature range.

After careful examinations, nevertheless, two extra small diffraction peaks were
observed at around 37.6° and 45.4° in the XRD patterns of some alloy compositions (as
pointed out with ¢ in Figure S1). In the present work, the samples were prepared by slow
cooling with furnace after annealing, in order to get the equilibrium phase transitions without
stress and disorders in samples. This impurity phase with very small amounts probably result
from the precipitate during cooling process. Nevertheless, from the diffraction intensity the
phase proportion of this impurity phase is rather low. One can see that, in general, this
impurity phase imposes little influence on phase transitions and magnetic properties of the
samples, which has also been evidenced by the regularity of Si-content dependence of both
martensitic transition temperature and Curie temperature shown in the phase diagram and the
M-T curves in Figure 1. Importantly, the highly tunable phase transitions and giant
magnetocaloric effects were obtained in such an unprecedentedly wide temperature range. It
is hopeful to avoid this small-amount impurity phase by quenching the samples after
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annealing. Further optimizations and enhancements are expected in the important physical

properties obtained in present work.
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Figure S1. XRD patterns with various x for (a) Mng7sFeg2sNiGe;Siy, (b)
Mng eaFe0.36NiGe1Siy, (€) MngsaFeg 4sNiGe1Six, (d) Mng sFep ssNiGe1Six.
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Figure S2. Si-content dependence of lattice constant and cell volume across the with
martensitic transitions for (a) Mngz4Feg26NiGe1Six, (b) MnggsFeg3sNiGe;xSix, (C)
MngssFeossNiGe1Six, (d)  MngssFeossNiGe1xSix.  The hexagonal parent and
orthorhombic martensite phase are represented by subscript “h” and “0”, respectively.

Lattice constant and cell volume across the martensitic transitions. The lattice constants
of MnyFe/NiGe1,Six alloys are deprived from fitting the XRD patterns in Figure S1, as
depicted in Figure S2. The dash lines refer to the estimated data points. From the results, the
lattice constants for both the parent and martensite phases decrease with increasing Si content
for various y values, which can be ascribed to the smaller atom size of Si compared to Ge.
The axes and volumes of the two structures are related as a, = cn, b = an, Co=V3an, and V, =
2V, and the distortion way of the lattice when the martensitic transition occurs are indicated
by the arrows. Upon the martensitic transition, the extension along c, reaches 12.37%, and the
volume expansion is as large as 2.81% for y = 0.26. The detailed data of the lattice constants
and volumes are shown in Table S1.
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Table S1. Lattice constants and cell volumes of parent and martensite phases for
NiGe1.Siyx alloys.

Mn,.,Fe

X

dn

[A]

Ch

[A]

Ch/ dn

Vh
[A%]

o

[A]

bo
[Al

Co

[A]

Vo
[A°]

AV **
[%]

y=0.26

0.05

4.0814

5.3125

1.3016

76.6373

0.15

4.0745

5.3020

1.3013

76.2288

0.25

4.0585

5.2782

1.3005

75.2918

5.9311

3.7058

7.0434

77.4045

0.35

5.9148

3.6923

7.0226

77.4045

0.45

5.8952

3.6796

7.0034

76.6834

y=0.36

0.2

4.0633

5.2614

1.2949

75.2289

0.3

4.0561

5.2544

1.2954

74.8637

0.4

4.0380

5.2323

1.2958

73.8849

0.5

4.030*

5.228*

1.297*

73.521*

5.8898

3.6886

7.0134

76.1850

0.6

5.8386

3.6629

6.9798

74.6362

0.7

5.8093

3.6462

6.9491

73.5958

0.85

57971

3.6319

6.9269

72.9214

y=0.46

0.35

4.0459

5.2051

1.2865

73.7887

0.47

4.0258

5.1860

1.2882

72.7893

0.53

40191

5.1766

1.2880

72.4158

0.6

4.012*

5.169*

1.288*

72.061*

5.8004

3.6636

6.9774

74.1361

0.7

5.7755

3.6513

6.9546

73.3278

0.8

5.7605

3.6455

6.9379

72.8469

y=0.55

0.5

4.02

5.1573

1.2829

72.1781

0.6

4.0123

5.1559

1.2850

71.8823

0.7

4.000*

5.153*

1.295*

71.402*

5.7159

3.6765

6.9680

73.2145

0.8

5.7157

3.6546

6.9477

72.5638

*the estimated data.
**AVon = Vo/Vir-1.
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Magnetic measurements. The thermomagnetic curves (Figure S3) and isothermal
magnetization curves (Figure S4) were measured for y = 0.26, 0.36, 0.46 and 0.55 with
various X in MniyFeyNiGey,Siy system. The thermomagnetic curves show that the
magnetostructural transition temperature can be continuously tuned within a wide temperature

range.

a b ..r
-~ . 60} x=0.05 0.15
> )
= 0.40
g £ 40}
K 9
=
= %}
H=50 kOe
D L ' 1 1
100 200 300 400 500
T (K)
c d
80f H=50 kOe
— =~ 60F x=0.35
'U) o]
=
E E 4o0f
] 2
= s
= 20}
0 L 1 1 1
100 200 300 400 500
T (K)
e f 90
H=50 kOe
= &
S E 0.8
g s
= =
0

100 200 300

T(K)

400

100

200

300 400

T(K)

500

Figure S3. Thermomagnetic curves of Mny.,Fe,NiGe1.,Siy for (a) y = 0.26, (c) y = 0.46,
and (e) y = 0.55, under magnetic field of 1 kOe, and for (b) y = 0.26, (d) y = 0.46, and (f) y
= 0.55, under magnetic field of 50 kOe.
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Figure S4. Isothermal magnetization curves of Mn1.yFeyNiGey.4Six for (a) y = 0.36, (b) y =
0.46, and (c) y = 0.55, at 5 K.

Thermal Measurements. Thermal analysis were performed on differential scanning
calorimeter (DSC) for representative alloys with magnetostructural transition temperature
from high (above room temperature, Figure S5) to low (Figure S6) temperatures. By adding
an apparatus involving two permanent magnets to the high-temperature DSC, magnetic
transition can be detected according to the thermal gravity (TG) change on the
thermogravimetric analyzer. The big exothermic (endothermic) peak upon cooling (heating)
on DSC curves indicates the (inverse) martensitic transitions.
This first order phase transition shows apparent thermal hysteresis. In contrast, the rather
small but observable peaks with no thermal hysteresis on DSC curves result from the
magnetic transition at Curie temperature. The magnetic transitions (including magnetic
ordering at Curie temperature and magnetostructural transitions) can be also revealed by the
abrupt TG signal changes on corresponding TG curve. For a magnetostructural transition, the
coupling of martensitic and magnetic transitions leads to a simultaneity between big
exothermic peak on DSC curve and gravity change on TG curve upon cooling, as instance for
the alloy (y = 0.36, x = 0.60) in Figure S5.
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Figure S5. High-temperature DSC curves and relevant TG curves for Mn.Fe,NiGe;.,Six
for () y = 0.26, (b) y = 0.36, (c) y = 0.46 and (d) y = 0.55. FM, PM, T and Tc™ refer to
ferromagnetic, paramagnetic, martensitic transition temperature and Curie
temperature of martensite, respectively. The red and blue lines correspond to heating

and cooling process respectively.
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Figure S6. Low-temperature DSC analysis for selected samples of Mn.,Fe,NiGe1.,Siy for
(a)y=0.26, (b) y=0.36, (c) y=0.46 and (d) y = 0.55.

Table S2. Parameters of Mny.,Fe,NiGe1,Six. AM is magnetization change across the
martensitic transitions, T is martensitic transition temperature, T and TP are lower
and upper critical temperatures of CTWs, respectively.

« AM Tt Ter®" Ta® | CTWwidth
[emu g*] [K] [K] [K] [K]
0.00 - 74 74
0.05 58.1 113
0.15 66.4 218
y=0.26 0.25 62.2 299 360
0.35 61.2 358
0.40 43.2 396
0.45 - 434 434
0.15 - 51 51
0.20 58.5 120
0.30 64.9 212
y=0.36 0.40 59.8 270 397
0.50 54.5 348
0.60 44.9 426
0.63* - 448* 448*
0.30 - 40
0.35 57.4 118
0.40 65.1 161
y =0.46 0.47 61.9 230 405
0.53 62.7 276
0.60 55.0 342
0.70 44.7 398
0.75 32.8 445
0.45 - 38 38
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0.50 53.1 114
0.60 59.5 209
y=0.55 0.70 55.4 310 386
0.80 43.3 397
0.82* - 424* 424*

*Extrapolated data.

Table S3. Calculated magnetic moments of MngsFegsNiGeg 5Sios.*

Miotal [18] M [1s] Mee [ps] Mni [us] Mege [ue]  Msi [ue]
2.36 2.74 1.74 0.12 -0.02 -0.02
2.76 1.76 0.14
0.12
0.12

*The energy favored atom configuration was chosen here. pg is Bohr magneton.

Table S4. Latent heats (AE), corresponding magnetostructural transition temperatures
(Ty) and estimated total entropy changes (AS) of several representative compositions of
Mny.,Fe,NiGe1.,Six deprived from DSC data shown Figure S5 and S6.

X AE[J g1 T:[K] AS=AE/T, [J Kg™* K]
0.15 10.8 218 49.54
0.25 16.2 299 54.18
0.35 18.3 358 51.12
y=0.26 0.60 16.4 561 29.23
0.70 18.5 632 29.27
0.85 18.1 861 21.02
1.00 14.9 995 14.97
0.30 12.9 212 60.85
0.40 15.6 270 57.78
0.60 26.6 426 62.44
y =0.36 0.65 20.7 466 44.42
0.70 20.3 494 41.09
0.85 23.2 632 36.71
1.00 19.3 866 22.29
0.47 13.3 230 57.83
0.60 19.0 342 55.56
y = 0.46 0.75 21.3 444 47.97
0.80 21.8 488 44.67
0.90 23.2 570 40.70
1.00 29.7 648 45.83
0.60 10.2 209 48.80
0.70 19.7 310 63.55
y =0.55 0.84 21.9 443 49.44
0.90 22.1 487 45.38
1.00 22.7 554 40.98

11
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Table S5. Absolute value of maximum entropy changes (|AS|) versus peak temperature
for different magnetocaloric materials at field change AH = 20 kOe and AH =50 kOe.

) TIK] | IAS| [ Kg K] | TIK AS|[J Kgt K™
La(Fe,Si);3 based [K] (| AH|=[20 kgOe) 1T '( A|H[=509k0e)] Ref
LaFei 4Siy s 208 | 14.3 208 | 19.4 ]
LaFey: g3Siz 17 175 | 21.2 175 | 278 2]
LaFei, 7Siy s 183 | 229 183 | 26.0 2]
LaFey, 6Sis 4 188 | 229 188 |26 (2]
LaFey; 5Siy 5 194 | 20.8 194 | 248 2]
LaFey; 4Siy ¢ 199 | 14.2 199 | 18.7 2]
LaFey; 5Siy 7 206 | 11.9 206 | 176 2]
LaFey; ,Sis g 210 |75 210 |13 2]
LaFey1 0Siz0 21 |4 21 |79 2]
La oPro1Fer sSis s 191 | 24 191 | 26.1 3]
La+ProsFer sSis s 185 | 28 185 | 305 3]
LasProsFer sSii s 181 |30 181 | 324 3]
LagoNdo 1Ferr sSivs 192 | 23 192 | 259 3]
Lag 7Ndo Fe1 sSiys 188 |29 188 |32 3]
Lag 7Ceg 3Fe11.55i1 5 173 23.8 (3]
Lag 7ProsFes »Siig 204 | 14.4 204 | 194 4]
Lag7ProsFe11 0Sizo 218 | 6.2 218 | 114 4]
Lag7ProsFe1s 4Siie 198 | 12 204 |17 5]
Lag 7ProsFe11.34Cuo 06Si1 6 210 12 5]
Lag 7ProsFe11.06CUo 34Si1 6 230 5 5]
Lag sGdo2Fe11.4Sii6 200 14.8 (6]
LaFei07C005Siss 285 |7 285 | 135 (71
Lao gPro2Fe107C008Sits 280 | 7.2 280 | 136 7]
Lao 6Pro4Fe107C008Sits 274 |74 274 | 142 7]
Lao gProsFe105C008Sits 272 | 8.1 272 | 146 7]
La(Feo.06C00.04)1.65i1 1 243 | 164 243 |23 (8]
La(Feo.04C00.06)1.6Si1.1 274 | 12.2 274 | 19.7 (8]
La(Feo.2C00.08)1.95i1 1 301 |87 301 | 156 (8]
LaFe;;2C0g.7Sis 1 274 20.3 9]
LaFe10.66C00.2:Si1 g 242 | 6.3 242|115 [10]
LaFe; 1,C0071Al 17 279 | 4.6 279 |91 [10]
La(Fe.05C00.02)117AlL 3 198 | 5.9 198 | 10.6 [10]
LaFe;;5SiisHos 224 17.4 (1]
LaFes; 5SiisHo 272 16.9 (1]
LaFes; 5SizsH13 288 17.0 (1]
LaFes; 5SiisH1g 341 20.5 (1]
La(Fe.09Mno.01)11.7Si1 3Hs 336 | 16 336 | 234 [12]
La(Fe.05MnNo.02)11.7Si1 3Hs 312 | 13.0 312 17.7 [12]
La(Fe.07Mno.0s)11.7Si1 3Hs 287 | 11.0 287 15.9 [12]
LaFey; 5Si1sCo. 225 | 18 225 | 228 [13]

12
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LaFei5Si1sCos 241 | 7.4 241 | 12.7 [13]
Lag sGdgoFe11 4Si16Bo.os 204 16 (6]
Lag sGdg 2Fe11.4Si16Bo.os 205 15 [6]
Lag sGdgoFei1.4Si16Bos 222 6.6 (6]
ad 295 | 105 [14]
Gds(Si,Ge), TIKD| IASI D KG K| TIK] | AS|IKGT KT | o
(AH=20 kOe) (AH=50 kOe)
GdsSi,Ge, 276 | 14 276 | 18 [15]
GdsSiysGez 243 |13 243 |20 [16]
GdsSis 346 | 4.2 346 |82 [17]
GdsSis 336 | 8.2* [18]
GdsSissGeos 331 | 7.3* [18]
GdsSisGe 323 | 8.7* [18]
GdsSiy5Ge: 5 313 | 9.4* [18]
GsSiz06Ge1.04 306 | 9.4* [18]
GdsSi,Ge, 276 | 19* [18]
GdsSiy 72Ges.26 246 | 40* [18]
GdsSiyGes 140 | 72* [18]
GdsSio.sGes 1 130 | 32* [18]
GdsSiosGes. 121 | 22* [18]
GdsSio.33G€3.67 68 38* [18]
GdsSio.15Ges 5 40 24 [18]
Gds(Geg.0175Si0.0825)4 76 61 [19]
Gds(Geg 75Si0.25)4 143 69 [19]
Gds(Geg57Si0.43)4 244 40 [19]
Gds(Geo, sSios)a 277 |19 [19]
GdsSiz05Ge1.05 279 |92 [20]
GdsGe, 20 17 [18]
GdsGe, 40 26 [19]
Gd,.sTh,5Siy 280 |4 280 |8 [17]
GdsTh,Si, 206 | 4.1 296 | 8. [17]
Gds sThy Sy 311 |45 311 |95 [17]
Gd,Th;Si, 318 |4 318 |82 [17]
Gy sThosSis 334 | 4.1 334 |82 [17]
GdsTh;Sis 291 |3 291 | 6.1 [17]
Gy 25 Tho 7S 304 |36 304 |75 [17]
Gdy sTho5Sis 316 |4 316 |8 [17]
GdsGe oSioFeo s 300 |8 [21]
GdsSiz 02Ge1.6:MNg 06 275 | 116 [20]
GdsSiy.97Ger 57Mng 16 294 7 [20]
GdsSiy 985Ge1.985Gag 03 276 8.4 [22]
GdsSiy g75G€1.975Gag 05 297 6.5 [22]
GdsSiy 935G€1.935Gag 13 297 6.1 [22]

13
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) TIK] | AS|[OKg* K" | TIK AS|[O Kg' K™
REs(S1,Ge), (AH=20 kOe) . |(A|H[=50gk0e)] Ref
ThsSi,Ge, 102 |10 102 |22 [23]
ThsSis 225 |5 225 |10 [23]
ThsGey 90 |1 90 4 [23]
ThsSi,Ge, 102 |13 [24]
DysSiy 141 | 128 [25]
Dys(SizsGeos) 136 11.9 [25]
Dys(SisGe) 65 33.2 [25]
Dys(Siz 3Gey 5) 56 7.0 [25]
Dys(Si;Ge;) 54 7.0 [25]
Dys(SiGes) 50 7.0 [25]
DysGe, 46 7 [25]
HosSi,Ge, 25 58.5 [26]
ThsSis 223 | 45 223 |9 [17]

TIK] | AS|[OKg K™ | TIK] | |AS|[J Kg™t K™]
Hex RE compounds (AH=20 kOe) (AH=50 kOe) Ref
GdRhSn 16 |4 16 6.5 [27]
HoPdAI (hexagonal) 10 3 10 13.7 [28]
HoPdAl (orthorhombic) 12 11.4 12 22.8 [28]
TbPdAl 43 5.9 43 11.4 [29]
HoCuSi 8 16 8 34 [30]
HoNiCuln 10 12.5 10 20.2 (31]
Er,in 46 |79 46 16 [32]
ThIn 165 |35 165 |66 [33]
Dy,In 130 |46 130 |92 [34]
HoolIn 85 |[5.0 85 11.2 [35]
GdCoAl 100 | 4.9 100 | 10.4 [36]
ThCoAl 70 |53 70 105 [36]
DyCoAl 37 |92 37 16.3 [36]
HoCoAl 10 12.5 10 21.5 [36]
(Gdo sDYo 25Er0.25) COAl 45 6.3 45 14 [36]
RECO, TIK] | AS|[OKg K™ | TIK] | |AS|[J Kgt K™] Ref
(AH=20 kO¢) (AH=50 kOe)
GdCop7Mn 3 300 |3.35 [37]
GdCoosMNy 4 270 | 3.82 (371
GdC0p.4Mny ¢ 210 | 3.86 [37]
GdCoo,Mny 5 140 | 4.11 (371
HoCo, 75 22.5 s8]
DyCo, 140 |11 s8]
ThCo, 227 |65 s8]
ErCo, 336 |38 (3]
Er(Cog 95Si0.05)2 60 22 [39]
Er(Coo.g5Si0.15)2 63 8 [39]
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Er(Cog.755i0.025)2 48 32 [38]
Dyo7Y03C0, 115 15 [38]
Dyo.5Y01C0; 130 |14 [38]
Ho(C0o.95Si0.05)2 100 20 [38]
Ho(Cog.75Si0.025)2 80 23 [38]
ErCo, 38 23 [40]
Er(Coo.g5F€0.05)2 70 13 [40]
Er(CopsFeo.1). 150 |65 [40]
ErCo;sMny 86 6.97 [41]
HoCoysMng, 156 | 5.36 [41]
DyCo1.5Mnp .2 220 | 457 [+1]
TbCo15Mng, 312 3.2 [41]
TIK] | IAS|[JKg K] | TIK AS|[J Kgt K*
MnFeX (FezP type) " (|AH|=[20 kgi)e) T l(A|}£=509kOe)] Ref
MnFePo.4sASo 55 305 | 145 309 |18 [42]
MnFePg 5Aso s 288 | 16 288 |21 [43]
Mn1 1Feo oPo sASo s 280 |26 280 |28 [43]
Mn; sFeq 7Po.6Sio 2Geo 15 246 |25 246 |57 [44]
Mn; oFeq sPo.6Sio.2Geo 15 285 |53 285 |11 [44]
Mny 1Feq oPo 6Sio2Geo.15 325 |12 325 |16 [44]
Mn FePg 6Sio 2Geo 15 333 |11 333 | 175 [44]
Mny oFeg 75P0.5Si05 304 31 [45]
Mny 25F€0.70P0 5Sio.5 285 27 [45]
Mny 3Feg 65P0.5Si05 269 21 [45]
Mn 25Feg 7Po 55S10.45 246 33 [45]
Mn 25Feg 7Po.45S10 55 323 19 [45]
Mn1 2Feg gPo 75G€0 25 288 | 203 288 |25 [46]
MnAS TIKI| ASIDKG K] | TIK] | ASIDKG™ KT |
(AH=20 kOe) (AH=50 kOe)
MnAs 315 |38 315 |41 [471
MnAs 317 |41 [48]
MnASg.95Sbg 05 308 32 [48]
MnAS; gsSbg 15 260 30 [48]
MnAS; 70Sb0.30 225 |23 225 |27 [48]
MnAS 6Sbo.4 214 |7 214 | 14 [48]
MnASo.65Sbo.05 310 |27 310 |33 [47]
MnAS,.5Sbo 1 285 | 25 285 |32 [47]
Mng.994Crro.006AS 292 13.7 [49]
Mng 69Cro.01AS 267 | 20.2 [49]
) TIK] | IAS| [ Kg K] | TIK AS|[J Kgt K*
MM’X (NizIn type) " (|AH|=[20 kgOe) T l(A|}£=509kOe)] Ref
MnNig 77Feo 25Ge 265 |7 265 | 19 501
Mng.g2F€9.18NiGe 203 |13 203 31 (50]
Mng 93Crg 03C0Ge 300 22 [51]
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Mno.04Tio.0sCOGE 232|113 [52]
MnCoGe g0Alo o1 357 [ 29.2 [53]
MnCoGeg zAlo o 323 | 35.9 [53]
MnCoGego7Alo 03 180 |57 [53]
Mng.sC0o.1NiGe 236 | 40 [54]
Mng.06sC0Ge 289 |10 2890 | 26 [55]
Mny osNip gsGe 135 | 14 135 |27 [56]
M1 02sNio g5sGe 160 |12 160 |25 [56]
(MnNiSi)o.ss(FeNiGe)o.44 187 | 115 571
(MnNiSi).sa(FeNiGe)o 46 192 | 10.8 571
(MnNiSi)o.s2(FeNiGe)o s 174 | 84 [57]
Mno.gsCro11NiGe 275 |11 275 | 28 [58]
Mno.2CUo.0sCOGe 321 |21 321 |533 [59]
Mno.91CUo.0sCOGe 289 |16 289 | 41.2 [59]
Mni.sCuo.1CoGe 249 |15 249 | 36.4 [59]
MnCoGeBy» 287 |21 287 | 47.3 [60]
MnCoGeBo g3 275 | 16 275 | 37.7 [60]
MnCoGeBy,gs 260 | 3.4 [60]
Heusler alloys TIK] | IAS|[JKg K] | TIK] | |AS| [ Kgt K™Y Ref
(AH=20 kOe) (AH=50 kOe)
NisoMn37Snys 189 |18 [61]
NisoMn3sSn15 307 |15 [61]
Niso6MNys1Gas s 304 |65 304 |18 [62]
Ni,Mng 755CUo 245Ga 298 |29 298 | 45 [63]
Ni,Mng 75CUo2sGa 308 |29 308 |65 [63]
Ni,Mno 74CUo6Ga 302 |25 302 |43 [63]
NisoMnaalnis 243 |3 243 |8 [64]
NisoMnaaln;4Gay 275 |3 275 |9 [64]
Ni,Mn1 ,Gags 352 (7.3 [65]
Ni1oMn; :Gags 365 | 9.6 [65]
NizsMn43CosSny; 188 |18 188 |33 [66]
NisgMn37Snys 280 |02 [67]
NisgMp3sSnis 270 2.2 [67]
NizgMnseShis 226 |12 [67]
NizzMngoSnis 187 |34 [67]
NissMna;Snis 132 |11 [67]
NizsMnaeSnug 205 | 10.4 [68]
NizsMnaeSniosAlos 236 | 8.1 [68]
NissMnaeSnioAl; 264 | 3.9 [68]
NizsMnaeSneAl, 297 |14 [68]
Nis:Mns25lns6.2 253 | 19.2 [69]
Nis:Mns, glns 2H1 4 245 | 175 [69]
NisssMNgq1SN11 5 260 | 10.6 [70]
Nigs2Mnsgg 3Fe49SN11 6 284 6.4 7ol
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Nise sMns7Fes 7SN g 293 | 5.6 [70]
NizC01Mn37Sn3 290 |3 290 |9 [71]
NizC0sMn37Snis 255 |3 255 |9 [71]
NisFe:Mng;Snis 240 |6 240 | 16 (7]
Nis7FesMnazSnys 175 |11 175 | 30 [71]
Niss.sMnN0Gaza 6 313 |40 313 |85 [72]
NisiMna2 4In166 246 | 16 246 | 172 [69]
Nis:Mna; 4Inis 6Hs 2 219 |9 219 |13 [69]
NizsMnsCosSny 220 |19 (73]
NizCogMnsoFe,Gayg 205 |11 205 |31 [74]
NizC0sMn3sShiy 295 | 32.3 [75]
Nis;MnsGas, 355 | 16 355 |30 [76]
TIK] | AS|[OKg K™ | TIK] | |AS|[J Kg™t K™]

Present work (AH=20 kO¢) (AH=50 kOe)
Mno.64F€0.3sNiGeo sSio 127 | 107 127 | 279

Mno.c4F€0.3sNiGeo 7Sio. 219 | 11.4 219 | 336

Mno.caFe0.36NiGeg sSio.4 277 | 116 277 | 305

Mo saFeo 36NiGeo sSio s 353 |96 353 | 247
Mno.c4F€0.3sNiGeo.4Sios 437 |76 437 | 274

*the data calculated from the entropy change per unit volume with assuming density of 7.5 g cm™
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