Table S1

New ternary phases from theR—Au—Ga systems:
atom coordinates, isotropic displacement parameterand occupancies

1) RAUGay;

GdAuwGa

Atom Site X y z Biso (A% Occupation G
Gd & 0 0 0 0.94(7) 1Gd

Au 18 0.31803(14) 0 1/4 0.95(3) 1Au

Gal & 0 0 1/4 1.27(14) 1Ga

Ga2 36 0.0120(4) 0.2089(3) 0.13533(12) 1.11(5) 1Ga
Refinement composition: GdAGa;. Reliability factorsRs = 5.12 %R = 3.83 %.

TbAu3Ga7

Atom Site X y z Biso (A% Occupation G
Tb 6b 0 0 0 1.08(8) 1Th

Au 18 0.31779(17) 0 1/4 1.07(3) 1Au

Gal & 0 0 1/4 1.32(16) 1Ga

Ga2 36 0.0143(5) 0.2107(4) 0.13521(14) 1.00(6) 1Ga
Refinement composition: TbAGa;. Reliability factorsRg = 6.84 %,R- = 4.70 %.

DyAusGay

Atom Site X y z Biso (A%) Occupation G
Dy 6b 0 0 0 1.01(8) 1Dy

Au 18 0.31834(17) 0 1/4 0.99(3) 1Au

Gal & 0 0 1/4 1.22(16) 1Ga

Ga2 36 0.0122(5) 0.2090(4) 0.13489(13) 0.97(6) 1Ga

Refinement composition: DyAGa;. Reliability factorsRg = 6.30 %R = 3.45 %.



HoAus:Ga,

Atom Site X y z Biso (A%) Occupation G

Ho ab 0 0 0 1.21(9) 1Ho

Au 18 0.31883(16) 0 1/4 0.95(3) 1Au

Gal & 0 0 1/4 1.29(15) 1Ga

Ga2 36 0.0127(4) 0.2093(4) 0.13474(13) 0.95(6) 1Ga

Refinement composition: HoOAGa;. Reliability factorsRs = 6.13 %,Rr = 3.45 %.

ErAusGa

Atom Site X y z Biso (A% Occupation G

Er ab 0 0 0 1.13(7) 1Er

Au 18 0.31960(16) 0 1/4 0.99(3) 1Au

Gal & 0 0 1/4 1.12(14) 1Ga

Ga2 36 0.0117(4) 0.2087(3) 0.13499(12) 0.97(6) 1Ga

Refinement composition: ErAGa;. Reliability factorsRs = 4.89 % Rr- = 3.54 %.

2) RAU3J£XG8.3¢X

GdAUs:xGassx

Atom Site X y z Biso (A%) Occupation G

Gd 24 0 0.1845(3) 0.3008(3) 1.00(10) 1Gd

M1 1 0.4131(16) 0 0 1.28(6) 1Ga

M2 12 0.2040(10) 0 1/2 1.28(6) 0.055(13)Au+0.945(13)Ga
M3 16f 0.1555(3) 0.1555(3) 0.1555(3) 1.28(6) 0.38(2)AuZ(29Ga

M4 249 0 0.4011(4) 0.3531(3) 1.28(6) 1Au

M5 249 0 0.2474(6) 0.0947(6) 1.28(6) 0.524(16)Au+0.476@E5H)
M6 249 0 0.0614(11) 0.1058(10) 1.28(6) 0.274(16)Au+0.05%Ga
M7 48n 0.1184(3) 0.3392(3) 0.2007(4) 1.28(6) 0.456(9)A54a(9)Ga

Refinement composition: GdAydGas 01 Reliability factorsRg = 8.29 %,R- = 7.36 %.



TbAU3th Bxx

Atom Site X y Biso (A%) Occupation G

Tbh 24 0 0.1832(4) 0.3014(4) 1.00(13) 1Tb

M1 12d 0.4191(13) 0 0 1.21(5) 1Ga

M2 12 0.2040(8) 0 1/2 1.21(5) 0.093(12)Au+0.907(12)Ga
M3 16f 0.1567(3) 0.1567(3) 0.1567(3) 1.21(5) 0.394(17)A606(17)Ga
M4 24g 0 0.3997(3) 0.3522(3) 1.21(5) 1Au

M5 249 0 0.2477(6) 0.0948(5) 1.21(5) 0.573(13)Au+0.427@E=8)
M6 24g 0 0.0641(11) 0.1052(9) 1.21(5) 0.243(13)Au+0.030GAa
M7 48h 0.1203(3) 0.3388(3) 0.2013(4) 1.21(5) 0.430(8)AB¥0(8)Ga
Refinement composition: TbAWsGas 02 Reliability factorsRg = 7.36 %,R- = 6.61 %.

DyAU3tha31x

Atom Site X y Biso (A%) Occupation G

Dy 24g 0 0.1839(4) 0.3032(4) 1.00(10) 1Dy

M1 1 0.4207(11) 0 0 1.18(5) 0.065(15)Au+0.935(15)Ga
M2 12 0.2033(8) 0 1/2 1.18(5) 0.094(12)Au+0.906(12)Ga
M3 16f 0.1566(3) 0.1566(3) 0.1566(3) 1.18(5) 0.450(17)A650(17)Ga
M4 24g 0 0.3988(3) 0.3512(3) 1.18(5) 1Au

M5 249 0 0.2473(5) 0.0942(4) 1.18(5) 0.569(12)Au+0.431GE2)
M6 24g 0 0.0647(10) 0.1035(9) 1.18(5) 0.243(12)Au+0.020GAa
M7 48h 0.1187(3) 0.3380(3) 0.2020(4) 1.18(5) 0.446(8)ABbHa(8)Ga

Refinement composition: DyAusGa oo Reliability factorsRg = 8.58 %,R- = 7.73 %.



H OAUSixG Bx

Atom Site X y Biso (A%) Occupation G

Ho 24y 0 0.1845(3) 0.3022(3) 0.93(8) 1Ho

M1 1 0.4148(9) 0 0 1.02(3) 0.066(12)Au+0.934(12)Ga
M2 12 0.2003(6) 0 1/2 1.02(3) 0.119(9)Au+0.881(9)Ga
M3 16f 0.1578(2) 0.1578(2) 0.1578(2) 1.02(3) 0.410(13)A690(12)Ga
M4 249 0 0.4008(2) 0.3502(2) 1.02(3) 1Au

M5 249 0 0.2488(4) 0.0945(4) 1.02(3) 0.516(10)Au+0.484CGD)
M6 249 0 0.0666(10) 0.0957(9) 1.02(3) 0.162(9)Au+0.17G®)

M7 48h 0.1184(2) 0.3394(2) 0.2032(3) 1.02(3) 0.506(7)Ad9a(7)Ga
Refinement composition: HoAWGa o4 Reliability factorsRg = 6.07 %,R- = 7.83 %.

ErAUSixGa%ix

Atom Site X y Biso (A%) Occupation G

Er 24 0 0.1850(4) 0.3050(4) 0.51(11) 1Er

M1 1 0.4049(10) 0 0 1.06(5) 0.35(2)Au+0.65(2)Ga

M2 12e 0.2023(8) 0 1/2 1.06(5) 0.148(13)Au+0.852(13)Ga
M3 16f 0.1602(3) 0.1602(3) 0.1602(3) 1.06(5) 0.484(18)A616(18)Ga
M4 249 0 0.3981(3) 0.3500(3) 1.06(5) 1Au

M5 249 0 0.2406(6) 0.0913(5) 1.06(5) 0.605(17)Au+0.395C)
M6 249 0 0.0870(14) 0.0774(13) 1.06(5) 0.215(13)Au+0.138Ga
M7 48h 0.1184(3) 0.3383(3) 0.2024(4) 1.06(5) 0.511(11)A480(11)Ga

Refinement composition: ErAu:Ga s¢ Reliability factorsRs = 8.73 %,R- = 10.9 %.



3) RisAUz4,Ga7-«

ErisAuzs+Ganz—x

Atom Site X y z Biso (A%) Occupation G

Erl % 0 0 0.3044(11) 0.74(8) 1Er

Er2 g 0.1187(5) 0.3934(5) 0 0.74(8) 1Er

Er3 &k 0.4653(5) 0.1326(6) 1/2 0.74(8) 1Er

M1 2c 1/3 2/3 0 1.06(4) 0.91(2)Au+0.09(2)Ga

M2 4h 1/3 2/3 0.2951(11) 1.06(4) 0.250(17)Au+0.750(17)Ga
M3 6j 0.0365(13) 0.1399(10) 0 1.06(4) 0.228(13)Au+0.23)¢EA

M4 6k 0.0601(5) 0.2334(5) 1/2 1.06(4) 0.501(16)Au+0.48%Ga

M5 12 0.4894(3) 0.1085(3) 0.1494(5) 1.06(4) 0.524(11)A4¥6(11)Ga
M6 12 0.2704(3) 0.0708(3) 0.2298(4) 1.06(4) 0.746(12)A@%a(12)Ga
M7 12 0.1156(2) 0.4466(2) 0.3388(4) 1.06(4) 0.969(13)A030(13)Ga
Refinement composition: EAus, 1Gas o Reliability factorsRg = 6.80 %R = 5.02 %.

4) RAUGas_y

GdAW Gar«

Atom Site X y z Biso (A%) Occupation G

Gd 4 0 0.4096(2) 1/4 1.30(9) 1Gd

M1 4c 0 0.70278(19) 1/4 0.77(8) 0.816(12)Au+0.184(12)Ga
M2 8f 0 0.1189(2) 0.0525(4) 1.03(11) 0.180(8)Au+0.82068)G
Refinement composition: GdAuGa g Reliability factorsRg = 5.76 %,R- = 3.22 %.

TbAU1.xGa«

Atom Site X y z Biso (A%) Occupation G

Tb 4c 0 0.4101(2) 1/4 1.20(8) 1Th

M1 4c 0 0.70255(16) 1/4 0.84(7) 0.840(11)Au+0.160(11)Ga
M2 8f 0 0.11923(19) 0.0524(3) 1.02(9) 0.216(8)Au+0.788B)

Refinement composition: TbAu/Ga 73 Reliability factorsRg = 7.77 %R- = 3.74 %.



DyAU1+xGaZ—x

Atom Site X y z Biso (A%) Occupation G

Dy 4c 0 0.4107(2) 1/4 1.29(9) 1Dy

M1 4c 0 0.70280(19) 1/4 0.94(7) 0.819(13)Au+0.181(13)Ga
M2 8f 0 0.1195(2) 0.0516(4) 0.75(11) 0.173(9)Au+0.827()G
Refinement composition: DyAy/Ga g3 Reliability factorsRg = 7.90 %,R- = 3.84 %.

HoAU+Gap_x

Atom Site X y z Biso (A% Occupation G

Ho 4c 0 0.4120(2) 1/4 1.30(10) 1Ho

M1 4c 0 0.70258(16) 1/4 0.76(7) 0.875(10)Au+0.125(10)Ga
M2 8f 0 0.11931(19) 0.0511(3) 0.78(10) 0.254(8)Au+0.736¢8
Refinement composition: HoAWsGa 62 Reliability factorsRg = 6.25 %,R- = 3.55 %.

ErAu+Gap_x

Atom Site X y z Biso (A% Occupation G

Er 4c 0 0.4110(3) 1/4 1.02(13) 1Er

M1 4c 0 0.7033(2) 1/4 0.96(10) 0.870(17)Au+0.130(17)Ga
M2 8f 0 0.1179(3) 0.0497(5) 1.01(16) 0.158(12)Au+0.84 PGP
Refinement composition: ErAusGa so. Reliability factorsRg = 8.67 %,R- = 4.95 %.

5) RAU1.Gas_x and RsAuz.Gag

GdAU Gas«

Atom Site X y z Biso (A%) Occupation G

Gd 2a 0 0 0 1.07(7) 1Gd

M1 4d 0 1/2 1/4 1.21(7) 0.105(4)Au+0.895(4)Ga
M2 de 0 0 0.38854(16) 0.89(5) 0.466(6)Au+0.534(6)Ga

Refinement composition: GaAuwGa gs Reliability factorsRs = 6.42 %R = 4.08 %.



Tb3AU3+xG%—x

Atom Site X y z Biso (A%) Occupation G

Thl 2a 0 0 0 0.89(13) 1Tb

Th2 4 0 0 0.3178(2) 0.53(9) 1Tb

M1 2d 1/2 0 1/2 1.41(23) 1Ga

M2 4h 0 0.2142(4) 1/2 0.93(14) 0.391(10)Au+0.609(10)Ga
M3 8l 0 0.2745(4) 0.1444(3) 0.75(10) 1Ga

M4 8l 0 0.3686(2) 0.3383(2) 1.49(8) 0.484(14)Au+0.516Gat)

Refinement composition: BBu, 7Gas 28 Reliability factorsRs = 6.49 % Rr = 5.38 %.

Dy3AU3+xGa3—x

Atom Site X y z Biso (A%) Occupation G

Dyl 2a 0 0 0 1.25(15) 1Dy

Dy2 4i 0 0 0.3167(2) 0.43(10) 1Dy

M1 2d 1/2 0 1/2 1.19(23) 1Ga

M2 4h 0 0.2147(4) 1/2 0.99(10) 0.449(7)Au+0.551(7)Ga
M3 8l 0 0.2736(5) 0.1418(4) 1.09(12) 1Ga

M4 8l 0 0.3680(2) 0.3375(2) 1.25(8) 0.451(6)Au+0.549(6)Ga

Refinement composition: RRuU, 7dGas 30 Reliability factorsRs = 6.57 %,R- = 5.59 %.

HO3AU3+XG B-x

Atom Site X y z Biso (A% Occupation G

Hol 2a 0 0 0 1.38(17) 1Ho

Ho2 4 0 0 0.3154(3) 0.52(11) 1Ho

M1 2d 1/2 0 1/2 0.44(20) 0.058(11)Au+0.942(11)Ga
M2 4h 0 0.2152(4) 1/2 0.76(9) 0.600(8)Au+0.400(8)Ga
M3 8l 0 0.2766(4) 0.1414(3) 0.72(11) 0.069(5)Au+0.9316b)G
M4 8l 0 0.3671(2) 0.3380(2) 1.23(8) 0.627(9)Au+0.373(9)Ga

Refinement composition: HAu, 05G&.95 Reliability factorsRg = 7.82 %,R- = 5.52 %.



Er3Au3+xG B-—x

Atom Site X y z Biso (A%) Occupation G

Erl 2a 0 0 0 1.61(16) 1Er

Er2 4 0 0 0.3159(3) 0.63(10) 1Er

M1 2d 1/2 0 1/2 0.66(22) 0.024(10)Au+0.976(10)Ga
M2 4h 0 0.2119(4) 1/2 1.28(11) 0.423(7)Au+0.577(7)Ga
M3 8l 0 0.2764(5) 0.1427(4) 0.87(13) 1Ga

M4 8l 0 0.3665(2) 0.3383(3) 0.98(9) 0.436(7)Au+0.564(7)Ga

Refinement composition: BA&u, s:Gas 30 Reliability factorsRs = 8.09 %R- = 7.47 %.



