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Figure S1. Powder XRD patterns for K7MgY2(B5O10)3.
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Figure S2. Post-heating XRD analysis for K7MgY2(B5O10)3.

Table S1. A summary of reported RE-based NLO crystals with [B5O10]5− groups.
Molecular formula NLO motifs Space 

Group
Cutoff 
edge 
(nm)

SHG 
(×KDP
)

PM

Rb7SrSc2(B5O10)3[1] [B5O10]+[ScO6] R32 0.76 NO
Rb7CaSc2(B5O10)3[1] [B5O10]+[ScO6] R32 0.88 NO
K7PbLu2(B5O10)3[2] [B5O10]+[LuO6] R32 1.1 YES
Rb7CaY2(B5O10)3[3] [B5O10]+[YO6] R32 1.4 YES
K6NaSrSc2(B5O10)3[4] [B5O10]+[ScO6] R32 248 0.7 YES
K6LiCaSc2(B5O10)3[5] [B5O10]+[ScO6] R32 0.4 YES
K6NaCaSc2(B5O10)3[5] [B5O10]+[ScO6] R32 0.4 YES
K6Li0.7Na0.3CaSc2(B5O10)3[5] [B5O10]+[ScO6] R32 0.4 YES
Rb6NaCaY2(B5O10)3[3] [B5O10]+[YO6] R32 1.2 YES
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Rb6LiCaY2(B5O10)3[3] [B5O10]+[YO6] R32 1.1 NO
K7CdLu2(B5O10)3[6] [B5O10]+[LuO6] R32 192 1.9 YES
K7PbY2(B5O10)3[6] [B5O10]+[YO6] R32 N/A 2.1 YES
K7PbSc2(B5O10)3[6] [B5O10]+[ScO6] R32 N/A N/A N/A
K7PbGd2(B5O10)3[6] [B5O10]+[GdO6] R32 N/A N/A N/A
K7ZnSc2(B5O10)3[6] [B5O10]+[ScO6] R32 N/A N/A N/A
K7Zn0.69Pb0.31Gd2(B5O10)3[6] [B5O10]+[GdO6] R32 N/A N/A N/A
K7Zn0.77Pb0.23Gd2(B5O10)3[6] [B5O10]+[GdO6] R32 N/A N/A N/A
K7Cd0.89Pb0.11Lu2(B5O10)3[6] [B5O10]+[LuO6] R32 N/A N/A N/A
K7Cd0.85Pb0.15Lu2(B5O10)3[6] [B5O10]+[LuO6] R32 N/A N/A N/A
Rb7SrY2(B5O10)3[7] [B5O10]+[YO6] R32 0.9 NO
Rb7SrGd2(B5O10)3[8] [B5O10]+[GdO6] R32 0.5 NO
K7CaY2(B5O10)3[9] [B5O10]+[YO6] R32 0.9 YES
K7SrY2(B5O10)3[9] [B5O10]+[YO6] R32 1.1 YES
K7BaY2(B5O10)3[9] [B5O10]+[YO6] R32 1.2 YES
K7CaLu2(B5O10)3[9] [B5O10]+[LuO6] R32 N/A N/A N/A
K7SrLu2(B5O10)3[9] [B5O10]+[LuO6] R32 N/A N/A N/A
K7BaLu2(B5O10)3[9] [B5O10]+[LuO6] R32 N/A N/A N/A
K7CaGd2(B5O10)3[9] [B5O10]+[GdO6] R32 N/A N/A N/A
K7SrGd2(B5O10)3[9] [B5O10]+[GdO6] R32 N/A N/A N/A
K7CdSc2(B5O10)3[6] [B5O10]+[ScO6] R32 1.5 YES
K7CdY2(B5O10)3[6] [B5O10]+[YO6] R32 1.6 YES
K7CdGd2(B5O10)3[6] [B5O10]+[GdO6] R32 206 1.7 YES
K7MgSc2(B5O10)3 [B5O10]+[ScO6] R32 <190 0.9 YES
K7Sr0.34Sc2.44(B5O10)3 [B5O10]+[ScO6] R32 <190 N/A N/A
K6Li0.94BaY2.02(B5O10)3 [B5O10]+[YO6] R32 <190 N/A N/A
K6NaBaY2(B5O10)3 [B5O10]+[YO6] R32 <190 N/A N/A
Rb5.3Na3.7Y2(B5O10)3 [B5O10]+[YO6] R32 <190 N/A N/A
Rb6Na1.5Y2.5(B5O10)3 [B5O10]+[YO6] R32 <190 1.3 YES
K6Na1.82Y2.18(B5O10)3 [B5O10]+[YO6] R32 <190 N/A N/A
K7Mg0.88Zn0.12Y2 (B5O10)3 [B5O10]+[YO6] R32 <190 1.2 YES
Rb6LiCaY2(B5O10)3 [B5O10]+[YO6] C222₁ <190 N/A N/A
K6NaSrY2(B5O10)3 [B5O10]+[YO6] R32 < 200 0.9 YES
Rb7BaLu2(B5O10)3 [B5O10]+[LuO6] R32 < 200 1.2 YES
K7PbLu2(B5O10)3 [B5O10]+[LuO6] R32 < 200 N/A
K₆NaCaY₂(B₅O₁₀)₃ [B5O10]+[YO6] R32 230 0.5 YES
K₆NaCaLu₂(B₅O₁₀)₃ [B5O10]+[LuO6] R32 236 0.5 YES
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Table S2. Atomic coordinates, equivalent isotropic displacement parameters(Å2), 
and bond valence sum (BVS) for K7MgY2(B5O10)3.

Atom              x              y              z               U(eq)           
Y1              10000          10000         7153.0(3)           7.51(11)
Mg1             6667           3333           8333              4.7(4)
K1             5103.0(9)       5103.0(9)        10000             30.0(3)
K2              6667          7960.9(7)         8333             19.5(2) 
K3              10000          10000          10000             21.2(3)
B1             8157(3)          5821(3)        9335(2)            14.5(7)
B2             9059(3)          7725(2)        8582(2)            11.0(7)
B3             10000           7481(3)         10000             13.1(10)
O1            8951.7(15)        8389.9(15)      7943.8(13)          13.2(4)
O2             8186(2)         6560.0(14)      8635.7(14)          25.6(5)
O3            8959.3(16)        6317.4(15)     10038.7(12)         15.4(4)
O4             7382(2)         4700.8(13)      9330.6(11)          19.0(4)
O5           9975.4（16）      8126.3(16)      9183.5(12)          13.1(4) 
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Table S3. Bond lengths (Å) for K7MgY2(B5O10)3.
Atom         Atom       Length/Å        Atom       Atom       Length/Å
K1           O110      2.7171(19)         K3        O5         2.7391(19)
K1           O114      2.7171(19)         K3        O55        2.7391(19)
K1           O214       2.857(2)         Mg1        O48        2.1356(16)
K1           O210       2.857(2)         Mg1        O49        2.1355(16)
K1           O311       2.840(2)         Mg1        O410        2.1355(16)
K1           O313       2.840(2)         Mg1        O4         2.1355(16)
K2           O1       2.8480(17)        Mg1        O411        2.1355(16)
K2           O110      2.8480(18)        Mg1        O412        2.1356(16)
K2           O210       3.385(3)         Y1         O15         2.2003(18)
K2           O2        3.385(3)         Y1         O1          2.2003(18)
K2           O32       2.855(2)          Y1        O14          2.2003(18)
K2           O315       2.855(2)         Y1         O41         2.2973(16)
K2           O516     2.7392(19)         Y1         O43         2.2974(16)
K2           O54      2.7393(19)        Y1          O42         2.2973(16)
K3           O517     2.7391(19)         B3         O3          1.471(3)
K3           O518     2.7391(19)         B3         O5          1.470(3)
K3           O515     2.7391(19)
K3           O54      2.7391(19)



S8

Table S4.Bond angles (deg.) for K7MgY2(B5O10)3.
Atom     Atom     Atom    Angle/°     Atom     Atom     Atom    Angle/°
O111       K1      O114    172.14(9)     O5        K3      O515   125.25(8)
O111       K1      O214    130.51(5)     O54       K3       O5    102.71(5)
O114       K1      O211    130.51(5)     O517      K3       O55     51.21(8)
O114       K1      O214    49.83(5)      O5        K3      O518    51.21(7)
O111       K1      O211    49.53(5)      O54        K3      O55     102.71(5)
O111       K1      O313    75.03(5)      O55       K3      O518    125.25(8)
O114       K1      O312    75.03(5)      O5        K3      O55     102.71(5)
O114       K1      O313    112.49(6)     O517      K3      O5      127.54(8)
O111       K1      O312    112.49(6)     O515      K3      O55      127.54(8)
O312       K1      O211    89.89(7)      O517      K3      O518      102.71(4)
O313       K1      O214    89.89(7)      O412      Mg1    O49      177.72(16)
O313       K1      O211    89.70(7)      O411      Mg1    O48       79.21(7)
O313       K1      O312    49087(8)     O411      Mg1    O49       79.21(7)
O111       K2      O1     141.16(8)     O48      Mg1     O49       79.21(7)
O111       K2      O2     99.68(6)      O4       Mg1    O48      177.72(16)
O1        K2      O2      43.00(5)     O411      Mg1    O410      177.72(16)
O111       K2      O211    43.00(5)      O4       Mg1    O412       79.22(7)
O1        K2      O211     99.68(6)     O411      Mg1    O4       102.29(12)
O1        K2      O32     83.56(5)      O4       Mg1    O49       99.33(12)
O111       K2      O315    83.56(5)      O410     Mg1     O4        79.22(12)
O111       K2      O32     118.34(5)    O412      Mg1    O48      102.29(12)
O1        K2      O315    118.34(5)     O15       Y1     O1       95.34(7)
O2        K2      O211     64.24(7)     O15       Y1     O14      95.34(7)
O32        K2      O211    115.29(5)     O14      Y1     O1       95.34(7)
O315       K2      O2      115.29(5)    O15       Y1     O42      163.29(7)
O315       K2      O211    119.75(6)     O15       Y1     O41       99.46(8)
O32        K2      O2     119.75(6)     O1       Y1     O41       163.29(7)
O517       K3      O515    102.71(4)     O14      Y1     O43      163.29(7)
O54        K3      O518    127.54(8)     O14      Y1     O41      91.00(7)
O517       K3      O54     125.25(8)     O15      Y1     O43      91.00(7)
O54        K3      O515    51.21(7)      O1       Y1     O432      91.00(7)
O515       K3      O518    102.71(5)     O1       Y1     O43       99.46(8)

11/3+X,2/3+Y,-1/3+Z; 24/3-Y,2/3+X-Y,-1/3+Z; 34/3+Y-X,5/3-X,-1/3+Z; 41+Y-X,2-X,+Z; 52-Y,1
+X-Y,+Z; 6-1/3+Y,-2/3+X,4/3-Z; 7-1/3+X,-2/3+Y,1/3+Z; 81/3-Y+X,2/3-Y,5/3-Z; 91/3+Y,-1/3+X,
5/3-Z; 101+Y-X,1-X,+Z; 114/3-X,2/3-X+Y,5/3-Z; 121-Y,+X-Y,+Z; 13-Y+X,1-Y,2-Z; 142/3+Y-X,4/3
-X,1/3+Z; 15+Y,+X,2-Z; 161/3-Y+X,5/3-Y,5/3-Z; 171-Y+X,2-Y,2-Z; 182-X,1-X+Y,2-Z
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