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Table S1. Atomic coordinates ( 104) and equivalent isotropic displacement parameters (Ueq
a, 

Å2  103) for 1–4.

atom x y z Ueq/Å2

1

Eu(1) 6250 3732(1) 1250 9(1)
Eu(2) 6250 6250 1250 9(1)
Eu(3) 6250 6250 6250 10(1)
Zn(1) 5541(1) 4998(1) 4138(1) 6(1)
Ge(1) 7375(1) 5005(1) 3741(1) 11(1)
S(1) 6550(2) 5009(2) 4956(3) 7(1)
S(2) 5794(2) 4988(2) 2351(3) 7(1)
S(3) 7503(2) 5830(2) 2487(4) 14(1)
S(4) 5000(2) 4167(2) 5007(4) 14(1)

2

Eu(1) 1250 1250 3768(1) 9(1)
Eu(2) 1250 1250 6250 10(1)
Eu(3) 1250 1250 1250 10(1)
Ga(1) 1263(1) -122(1) 2506(1) 8(1)
Ga(2) -1642(1) 539(1) 2502(1) 8(1)
S(1) 150(1) 789(1) 2513(1) 8(1)
S(2) 2547(1) 944(1) 5008(1) 9(1)
S(3) 11(2) 1(1) 4168(1) 8(1)
S(4) 2511(2) 4(1) 3328(1) 9(1)

3

Eu(1) 6250 1250 1250 13(1)
Eu(2) 8750 1282(1) 3750 14(1)
Eu(3) 8750 3750 3750 13(1)
In(1) 6260(1) 2507(1) 2619(1) 13(1)
In(2) 9092(1) 2501(1) 1962(1) 13(1)
S(1) 7320(1) 2515(1) 1626(1) 12(1)
S(2) 9992(2) 1605(1) 2503(1) 13(1)
S(3) 5019(2) 1614(1) 2502(1) 14(1)

4

Eu(1) 6250 1250 1250 13(1)
Eu(2) 8750 1276(1) 3750 13(1)
Eu(3) 8750 3750 3750 14(1)
In(1) 6253(1) 2505(1) 2611(1) 11(1)
In(2) 9118(1) 2501(1) 1957(1) 12(1)
Se(1) 7324(1) 2514(1) 1610(1) 9(1)
Se(2) 9987(1) 1590(1) 2501(1) 11(1)
Se(3) 5013(1) 1598(1) 2499(1) 11(1)



aUeq is defined as one third of the trace of the orthogonalized Uij tensor.

Table S2. Selected bond distances (Å) of 1–4.a

Bond Dist. Bond Dist. Bond Dist.

1
Eu(1)–S(2) 3.070(4) Eu(3)–S(1) 3.077(4) Ge(1)–S(1) 2.246(4)

Eu(1)–S(4)#2 3.082(5) Eu(3)–S(4)#10 3.100(5) Ge(1)–S(3)#5 2.301(5)
Eu(1)–S(3)#4 3.112(5) Zn(1)–S(2) 2.247(4) Ge(1)–S(3) 2.309(5)
Eu(2)–S(2) 3.080(4) Zn(1)–S(1) 2.288(4) Ge(1)–S(2)#12 2.315(4)

Eu(2)–S(3)#1 3.095(5) Zn(1)–S(4)#10 2.302(5)
Eu(2)–S(3) 3.095(5) Zn(1)–S(4) 2.303(5)

2
Eu(1)–S(1) 3.071(3) Eu(3)–S(1) 3.085(3) Ga(2)–S(1) 2.246(3)
Eu(1)–S(2) 3.076(3) Eu(3)–S(4)#10 3.102(3) Ga(2)–S(3)#10 2.294(2)
Eu(1)–S(3) 3.081(3) Ga(1)–S(2)#10 2.243(2) Ga(2)–S(3)#14 2.298(2)
Eu(1)–S(4) 3.113(3) Ga(1)–S(4)#11 2.296(3) Ga(2)–S(2)#15 2.303(2)
Eu(2)–S(2) 3.082(3) Ga(1)–S(4) 2.299(3)

Eu(2)–S(3)#4 3.108(3) Ga(1)–S(1) 2.305(2)
3

Eu(1)–S(1) 3.078(2) Eu(3)–S(4) 3.069(3) In(2)–S(1) 2.413(2)
Eu(1)–S(3) 3.178(3) Eu(3)–S(2)#10 3.194(2) In(2)–S(2) 2.477(2)
Eu(2)–S(4) 3.063(3) In(1) –S(4) 2.414(2) In(2)–S(2)#11 2.479(2)

Eu(2)–S(1)#5 3.080(2) In(1)–S(3) 2.472(2) In(2)–S(4)#15 2.508(2)
Eu(2)–S(2) 3.158(2) In(1)–S(3)#14 2.484(2)

Eu(2)–S(3)#2 3.213(2) In(1)–S(1) 2.506(2)
4

Eu(1)–Se(1) 3.206(2) Eu(3)–Se(4) 3.190(2) In(2)–Se(1) 2.536(8)
Eu(1)–Se(3) 3.288(2) Eu(3)–Se(2)#10 3.306(2) In(2)–Se(2) 2.591(2)
Eu(2)–Se(4) 3.194(2) In(1)–Se(4) 2.530(8) In(2)–Se(2)#12 2.601(2)

Eu(2)–Se(1)#5 3.202(2) In(1)–Se(3) 2.599(1) Se(4)–In(2)#13 2.621(8)
Eu(2)–Se(2) 3.272(2) In(1)–Se(3)#14 2.603(1)

Eu(2)–Se(3)#1 3.323(2) In(1)–Se(1) 2.621(8)
aSymmetry transformations used to generate equivalent atoms: Compound 1: #1 -x+5/4, y, -z+1/4; 2 -x+5/4, 

-y+3/4, z-1/2; #3 x, -y+3/4, -z+3/4; #4 x-1/4, -y+1, z-1/4; #5 -x+3/2, -y+1, -z+1/2; #6 -x+5/4, -y+5/4, z; #7 x, 

-y+5/4, -z+1/4; #8 x, -y+5/4, -z+5/4; #9 -x+5/4, y, -z+5/4; #10 -x+1, -y+1, -z+1; #11 -x+1, y+1/4, z+1/4 ; #12 

x+1/4, -y+1, z+1/4; Compound 2: #1 -x+1/4, -y+1/4, z; #2 x, -y+1/4, -z+5/4; #3 -x+1/4, y, -z+5/4; #4 -x, -y, -

z+1; #5 -x, y+1/4, z+1/4; #6 x+1/4, y+1/4, -z+1; #7 x+1/4, -y, z+1/4; #8 x, -y+1/4, -z+1/4; #9 -x+1/4, y, -

z+1/4; #10 x-1/4, -y, z-1/4; #11 -x+1/2, -y, -z+1/2; #12 x-1/4, y+1/4, -z+1/2; #13 -x+1/2, y+1/4, z-1/4; #14 -

x-1/4, y, -z+3/4; #15 x-1/2, -y+1/4, -z+3/4; Compound 3: #1 x, -y+1/4, -z+1/4; #2 -x+5/4, -y+1/4, z; #3 -



x+5/4, y, -z+1/4; #4 -x+7/4, y, -z+3/4; #5 x+1/4, y-1/4, -z+1/2; #6 -x+3/2, y-1/4, z+1/4; #7 x+1/2, -y+1/4, -

z+3/4; #8 -x+7/4, -y+3/4, z; #9 x, -y+3/4, -z+3/4; #10 -x+2, y+1/4, z+1/4; #11 -x+2, -y+1/2, -z+1/2; #12 x-

1/4, y+1/4, -z+1/2; #13 x-1/4, -y+1/2, z+1/4; #14 -x+1, -y+1/2, -z+1/2; #15 x+1/4, -y+1/2, z-1/4; Compound 

4: #1 -x+5/4, -y+1/4, z; #2 x, -y+1/4, -z+1/4; #3 -x+5/4, y, -z+1/4; #4 -x+7/4, y, -z+3/4; #5 -x+3/2, y-1/4, 

z+1/4 ; #6 x+1/4, y-1/4, -z+1/2 ; #7 x+1/2, -y+1/4, -z+3/4 ; #8 -x+7/4, -y+3/4, z ; #9 x, -y+3/4, -z+3/4 ; #10 -

x+2, y+1/4, z+1/4 ; #11 x-1/4, y+1/4, -z+1/2 ; #12 -x+2, -y+1/2, -z+1/2 ; #13 x-1/4, -y+1/2, z+1/4; #14 -x+1, 

-y+1/2, -z+1/2. 



     

Fig. S1 The Brillouin zones of 1 (left) and 2 (right), respectively.


