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Figure 1 (Color online) (a) The powder XRD pattern of ErGa
compound at room temperature. (b) The powder NPD pattern of ErGa
compound at room temperature and the Bragg position was marked by
vertical bar. (c) The crystal structure of ErGa compound.
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Figure 2 (Color online) The atomic number dependences of lattice
parameter a (a), b (b) and ¢ (c) for RGa compounds; (d) the contour plot
of XRD intensity of Er,_.Gd,Ga compounds.
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Figure 3 (Color online) The MT curves of ErGa (a), TmGa (b) and PrGa (c) compounds; the atomic number dependences of order-disorder transition

temperature (d), spin (¢) and De Gennes factor (f) of RGa compounds.
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Figure 4 (Color online) The Gd-content dependences of order-

disorder transition temperature (cross) and the average spin quantum
number S (circle) for Er,_.Gd,Ga compounds.
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Figure 5 (Color online) The schematic diagram of magnetic transi-
tions for RGa compounds.
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Figure 6 (Color online) The magnetic diagram of Er,_ Gd,Ga
compounds.
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Figure 7 (Color online) The powder NPD patterns of Ho,o,Tm, ,Ga
compound at different temperatures. The Bragg positions are marked by
vertical bars and the peaks from magnetic signals are marked by arrows.
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Figure 8 (Color online) The magnetic structure of Hoy,Tm,,Ga
compound.
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Figure 9 (Color online) The cone-magnetic structure of PrGa
compound.
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Figure 10 (Color online) The temperature dependences of —AS\; curves of ErGa (a), TmGa (b), PrGa (c) and Er,_Gd,Ga (d) compounds.
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Table 1 The magnetic transition temperatures and magnetic entropy change data under field change of 0-5 T for RGa compounds and other rare

earth based intermetallic compounds

Samples To/T, (K) T/ Ty (K) (~ASy)ue Vg K))  8Trwi (K) RC (J/kg) Refs.
PrGa 28 36 10.7 18.1 158.7 [48]
NdGa 20 42 15.5 36.3 249.8 [51]
GdGa 66 182 53 159.4 616.1 [42]
TbGa 31 154 8.3 155.5 620.6 [39]
DyGa 25 113 5.8 112.7 381.9 [39]
HoGa 20 69 17.1 83.0 455.0 [38]
ErGa 15 30 213 30.9 494.0 [37]
TmGa 12 15 343 14.2 359.7 [40]
TmZn - 8 269 9.8 2115 [54]
ErNi 7 11 29.6 15.6 350.0 [55]

Er,,Co, 6.5 13.5 18.3 2238 317.0 [56]

Tm,Co 45 6.5 19.9 15.3 230.9 [57]
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Table 2 The magnetic transition temperatures and magnetic entropy change data under field change of 0-5 T for Er,_Gd,Ga compounds [42]

Samples To/T, (K) T Ty (K) (—ASy)max (J/(kg K)) 3w (K) RC (J/kg)
ErGa 15.0 30.0 213 30.9 492.6
Er,,Gd,,Ga 20.6 49.0 11.4 56.2 535.2
Er,5Gd,,Ga 214 76.4 10.9 80.9 659.4
Er,,Gd,Ga 229 98.7 73 108.3 685.3
Ero¢Gd,.Ga 21.0 115.8 5.7 129.3 629.9
ErysGd,Ga 267 146.8 6.5 162.8 707.2
Er,.,Gd,4Ga 288 167.7 5.6 185.5 715.3
GdGa 66.0 181.9 53 159.4 616.1
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Magnetic refrigerant materials working at middle and low temperature range have drawn much attention because they
can be used for gas liquefaction such as oxygen, nitrogen, hydrogen and helium. It is continuous goal for researchers to
explore and obtain magnetic refrigerant materials with large magnetic entropy change, wide refrigerant temperature span,
high refrigeration capacity and large adiabatic temperature change. RGa family is a kind of rare earth based intermetallic
compounds with abundant magnetic transitions. This paper reviews the results of low-temperature order-order magnetic
transition, high-temperature order-disorder magnetic transition and magnetic entropy change for PrGa, NdGa, SmGa,
GdGa, TbGa, DyGa, HoGa, ErGa, TmGa and Er,,Gd,Ga compounds. The low-temperature order-order magnetic
transition includes spin reorientation transition, ferromagnetic to modulated antiferromagnetic transition and cone-
ferromagnetic to cone-ferromagnetic transition. There are several peaks on the magnetic entropy change curves which
provide ideas for designing magnetic refrigerant materials with large temperature span. The characteristics of magnetic
transitions and magnetic entropy change for RGa compounds are analyzed, the dependency relationship together with
related physical mechanism are expounded and the possible research interests in the future are discussed.
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