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Table S1 Atomic coordinates and equivalent isotropic displacement parameters (A2)
for (a) LiBePO4 and (b) BeP,O¢. U(eq) is defined as one-third of the trace of the
orthogonalized Uj; tensor.

(a) LiBePO,

Atom x/a ylb Zle U(eq) BVS
Lil 3550(4) 8010(4) 4712(3) 18.8(8) 0.87
Li2 5972(3) 574(4) 4711(3) 21.2(10) 0.81
Li3 5740(3) 5297(4) 4773(3) 15.8(8) 0.88
Li4 6134(3) 1757(4) 7247(3) 14.5(8) 0.96
Li5 3160(3) 12849(4) 4741(3) 16.0(8) 0.88
Li6 3639(3) —767(4) 7250(3) 14.3(8) 0.97
Li7 6412(3) 7020(4) 7251(3) 13.8(8) 0.98
Li8 8918(3) —483(4) 7256(3) 16.0(8) 0.96
Bel 2888.8(18) 5611(3) 5375.6(18) 7.7(5) 2.07
Be2 5441.2(18) 629(3) 2819.5(19) 7.1(5) 2.08
Be3 5414.6(18) —1901(3) 5368.2(19) 7.0(5) 2.07
Be4 2931.4(19) 3114(3) 2832.2(19) 7.9(5) 2.11
Be5 5087.2(19) 2806(3) 5351.2(19) 7.3(5) 2.08
Be6 2625.4(19) 10273(3) 5350.0(18) 7.1(5) 2.04
Be7 5721.0(18) 5337(3) 2847.9(19) 6.9(5) 2.09
Be8 3226.5(18) 7853(3) 2833.7(19) 7.1(5) 2.09

P1 4470.4(3) 321.5(6) 5970.0(3) 4.65(12) 5.32



P2 1955.5(3) 7836.8(6) 5972.0(3) 4.60(12) 5.35
P3 4760.6(3) 5644.0(6) 5977.8(3) 4.64(12) 531
P4 5107.6(3) 7832.5(6) 3473.0(3) 427(12) 5.33
P5 7272.7(3) ~1876.7(6) 5971.4(3) 4.50(12) 5.28
P6 4817.5(3) 3085.6(6) 3461.8(3) 4.37(12) 5.27
P7 2591.9(3) 10310.0(6) 3472.2(3) 4.34(11) 5.23
P8 2330.4(3) 5604.7(6) 3466.8(3) 437(12) 5.40
01 1081.1(9) 7456.1(15) 6082.1(9) 7.7(3) 2.00
02 5466.5(9) 6831.8(15) 6106.2(9) 7.6(3) 2.03
03 3845.5(9) 6356.4(15) 5607.5(9) 7.4(3) 2.00
04 6363.5(9) ~1144.9(15) 5608.2(9) 7.6(3) 1.99
05 2797.1(10) 11946.3(15) 3547.5(10) 8.1(3) 2.03
06 2265.4(10) 4451.1(14) 2747.1(9) 7.3(3) 2.00
07 3251.6(10) 9545.6(14) 3131.6(9) 7.4(3) 1.95
08 4368.3(10) 1878.4(14) 5591.3(9) 7.4(3) 1.97
09 2704.0(10) 7763.7(16) 6892.1(9) 8.03) 2.06

010 3609.0(9) ~86.7(15) 6099.3(9) 7.4(3) 2.01

011 4768.9(10) 1951.2(14) 2736.0(9) 7.4(3) 2.01

012 5754.7(9) 7040.4(14) 3129.5(9) 7.4(3) 1.96

013 2571.0(11) 4835.3(13) 4382.1(10) 7.4(3) 1.95

014 7358.5(11) ~3008.2(15) 5297.2(10) 8.5(3) 2.00

015 5228.7(10) 248.9(15) 6886.3(9) 7.93) 2.07



016 5485.6(10) 4317.2(15) 3564.6(10) 8.2(3) 1.98
017 5083.3(11) 2305.8(14) 4371.7(10) 8.2(3) 1.97
018 7982.6(9) ~698.4(14) 6098.6(9) 7.6(3) 2.03
019 4643.4(10) ~743.9(15) 5306.9(10) 8.2(3) 1.97
020 5183.0(11) 7254.8(15) 4401.8(10) 7.9(3) 1.98
021 1661.8(9) 9948.0(14) 2800.0(9) 7.6(3) 2.03
022 5337.2(10) 9460.2(15) 3556.7(10) 8.03) 1.98
023 1885.1(10) 9382.8(14) 5583.0(9) 7.03) 2.02
024 1419.5(9) 6346.8(14) 3165.4(9) 8.3(3) 1.93
025 2709.0(10) 9730.7(14) 4407.9(10) 7.7(3) 1.99
026 3903.6(9) 3806.1(14) 3159.6(9) 8.2(3) 1.96
027 3013.7(10) 6304.2(16) 3560.1(10) 8.4(3) 1.96
028 4850.8(10) 4523.7(15) 5301.9(10) 8.8(3) 1.99
029 7419.6(10) ~2589.0(16) 6879.1(10) 8.2(3) 2.05
030 2117.2(10) 6745.6(15) 5321.0(10) 8.9(3) 1.99
031 4910.8(10) 4928.4(16) 6885.9(9) 8.3(3) 2.05
032 4174.2(9) 7493.5(14) 2794.1(9) 8.2(3) 2.00




(b) BeP206

Atom x/a y/b z/c U(eq) BVS
Bel 6779(7) 388(7) 6830(4) 15.5(10) 2.21
Be2 6770(7) 601(6) 1799(4) 12.0(10) 2.22
Be3 —1171(7) 4990(7) 5820(4) 15.5(11) 2.20
Be4 1429(7) 10018(6) 9147(4) 14.6(10) 2.20
P1 6133.8(14) 3024.3(13) 3273.8(7) 12.1(2) 532
P2 5902.1(14) 2531.5(15) 5353.0(7) 18.0(3) 5.35
P3 1744.6(14) 2667.1(12) 5552.6(7) 13.0(2) 5.31
P4 988.3(14) 375.7(13) 7072.1(7) 12.6(3) 5.33
P5 6011.5(14) 2992.0(13) 8205.6(7) 12.5(2) 5.28
P6 9147.5(14) 5161.3(13) 7965.9(7) 12.5(3) 5.27
P7 8501.1(14) 7514.4(13) 9418.5(7) 12.5(2) 5.23
P8 4401.9(14) 7795.4(13) 9716.2(7) 13.8(2) 5.40
01 6872(5) 1850(4) 2623(3) 32.509) 2.04
02 4417(5) 3834(4) 2970(3) 32.1(9) 2.08
03 7795(4) 4195(4) 3521(2) 23.6(7) 2.06
04 5850(5) 2215(5) 4256(2) 31.509) 2.09
05 7138(6) 3816(5) 5595(3) 46.6(13) 2.10
06 6220(6) 983(5) 5784(2) 37.2(10) 2.10
o7 3884(5) 3113(5) 5579(3) 35.6(9) 2.13
08 1357(6) 1538(4) 4801(2) 30.5(8) 2.22
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Table S2 Selected bond distances (A) and angles (deg) for (a) LiBePO, and (b) BeP,Os.

(a) LiBePO,
Atom—Atom Length/A Atom—Atom Length/A
P1-08 1.532(1) Bes5-Ol 1.644(3)
P1-010 1.5412) Be5-017 1.627(3)
P1-015 1.5302) Be5-028 1.613(3)
P1-019 1.5402) Bes5-08 1.606(3)
P2-01 1.541(2) Be6-010/ 1.644(3)
P2-09 1.527(2) Be6-014#13 1.626(3)
P2-023 1.532(1) Be6-023 1.611(3)
P2-030 1.532(2) Be6-025 1.637(3)
P3-02 1.542(2) Be7-021#11 1.606(3)
P3-03 1.535(1) Be7-031# 1.634(3)
P3-028 1.534(1) Be7-012 1.618(3)
P3-031 1.526(2) Be7-016 1.628(3)
P4-012 1.539(1) Be§-029% 1.624(3)
P4-020 1.535(2) Be8-027 1.638(3)
P4-022 1.529(1) Be8-028 1.624(3)
P4-032 1.541(1) Be§-032 1.606(3)
P5-04 1.534(1) Lil-019% 2.035(5)
P5-014 1.536(2) Lil-025 2.028(4)
P5-018 1.541(1) Lil-027 2.045(5)
P5-029 1.525(2) Lil-03 2.014(4)
P6-O11 1.535(1) Li2-022/1 2.025(5)
P6-016 1.534(2) Li2-030¢!1 2.062(5)
P6-017 1.530(2) Li2-017 2.081(5)

P6-026 1.537(2) Li2-04 2.065(4)




P7-05 1.529(1) Li3-023#11 2.022(4)
P7-07 1.5422) Li3-016 2.027(4)
P7-021 1.538(1) Li3-020 1.997(4)
P7-025 1.529(2) Li3-028 2.056(5)
P8-06 1.535(1) Li4-O1#11 1.938(4)
P8-013 1.537(2) Li4-06%12 2.047(4)
P8-024 1.542(2) Li4-012% 2.056(4)
P8-027 1.533(2) Li4-015 1.947(4)
Bel#'-018 1.631(3) Li5-08% 2.134(5)
Bel-013 1.638(3) Li5-013% 2.037(4)
Bel-030 1.610(3) Li5—-014#13 1.993(5)
Bel-030 1.618(3) Li5-018#13 2.648(4)
Be2-015%7 1.614(3) Li6—010 1.924(4)
Be2-022%! 1.645(3) Li6-O7% 2.070(4)
Be2-024#11 1.624(3) Li6—09#! 1.956(4)
Be2-011 1.606(3) Li6—O11#10 2.031(4)
Be3-02 1.633(3) Li7-02 1.917(4)
Be3-04 1.609(3) Li7-029% 1.977(4)
Be3-019 1.620(3) Li7-021#14 1.978(4)
Be3-020 1.640(3) Li7-024#14 2.086(4)
Bed4-06 1.609(3) Li8-018 1.925(5)
Be4-05%! 1.637(3) Li8—026%12 2.112(4)
Be4-09% 1.620(3) Li8-031#11 1.956(4)
Be4-026 1.607(3) Li8—032#12 2.009(4)
Atom—Atom—Atom Angle/deg Atom—Atom—Atom Angle/deg
08-P1-010 107.83(8) 0O15-P1-08 110.45(8)
015-P1-010 108.57(8) 029-P5-014 110.76(8)



015-P1-019 109.93(9) 029-P5-018 109.06(8)

09-P2-01 109.09(8) 011-P6-026 106.18(8)
09-P2-023 110.13(8) 016-P6-011 114.46(8)
09-P2-030 110.3(9) 016-P6-026 106.75(8)
023-P2-01 108.7(8) 017-P6-011 108.58(8)

023-P2-030 109.43(8) 017-P6-016 107.49)
030-P2-01 109.17(8) 017-P6-026 113.62(9)

03-P3-02 109.01(8) 05-P7-07 108.09(8)
028-P3-02 107.67(8) 05-P7-021 113.39(8)
028-P3-03 110.18(8) 021-P7-07 107.14(8)
031-P3-03 109.94(9) 025-P7-05 108.53(8)
04-P5-018 108.7(8) 025-P7-07 109.57(8)
029-P5-04 109.7(8)

Symmetry transformations used to generate equivalent atoms:

X, =14Y, +Z; 72 =1/24X, 1/24Y, +Z; B +X, 1+Y, +Z; “ +X, 1-Y, —1/2+Z;
—124X, 12=Y, —1/24Z; # 1/2+X, =3/2+Y, +Z; ¥ +X, =Y, —1/2+Z; #® -1/2+X, 3/2-Y,
—12+7Z; # +X, 1-Y, 1/2+Z; 710 +X, =Y, 1/2+Z; 11 12+X, =1/2+Y, +Z; #12 1/2+X,

12-Y, 12+Z
(b) BeP,Og
Atom—Atom Length/A Atom—Atom Length/A
P1-0O3 1.568(3) P6-0O17 1.597(3)
P1-02 1.440(3) P7-021 1.577(3)
P1-O1 1.483(4) P7-019 1.460(3)
P1-04 1.575(3) P7-017 1.567(3)
P2-0O4 1.567(3) P7-020 1.457(3)

P2-07 1.568(3) P8-024 1.461(4)



P2-05 1.434(4) P8-023 1.457(4)
P2-06 1.472(4) P8-021 1.581(3)
P3-09 1.465(4) P8-022# 1.578(3)
P3-010 1.584(4) Bel-02 1.616(6)
P3-08 1.448(3) Bel-O11%# 1.606(6)
P3-07 1.561(3) Bel-013 1.592(6)
P4-012 1.449(3) Bel-022 1.616(7)
P4-Ol1 1.451(3) Be2-018#10 1.633(6)
P4-032 1.603(3) Be2-014# 1.612(6)
P4-010 1.583(4) Be2-023%2 1.580(6)
P5-014 1.452(4) Be2-01 1.579(6)
P5-015 1.568(3) Be3-016" 1.622(6)
P5-013 1.465(4) Be3-08#12 1.592(6)
P5-022 1.582(3) Be3-05%7 1.580(6)
P6-018 1.450(3) Be3-09 1.615(6)
P6-016 1.458(3) Be4-012#11 1.627(6)
P6-015 1.592(3) Bed4-019% 1.591(6)
Atom—Atom—Atom Angle/deg Atom—Atom—Atom Angle/deg

03-P1-04 103.2(2) 019-P7-021 106.8(2)
02-P1-03 111.2(2) 014-P5-015 110.6(2)
02-P1-01 118.2(2) 014-P5-013 118.0(2)
02-P1-04 108.5(2) 014-P5-022 109.7(2)
01-P1-03 106.3(2) 015-P5-022 104.5(2)
01-P1-04 108.5(2) 013-P5-015 106.3(2)
04-P2-07 107.3(2) 013-P5-022 106.8(2)
05-P2-04 109.8(2) 018-P6-016 117.6(2)
05-P2-07 104.9(2) 018-P6-015 104.9(2)



05-P2-06 121.6(3) 018-P6-017 112.4(2)

06-P2-04 104.0(2) 016-P6-015 112.6(2)
06-P2-07 108.6(2) 016-P6-017 107.72)
09-P3-010 105.4(2) 015-P6-017 100.2(2)
09-P3-07 104.5(2) 019-P7-017 106.9(2)
08-P3-09 120.0(2) 017-P7-021 103.02)
08-P3-010 112.32) 020-P7-021 109.3(2)
08-P3-07 108.4(2) 020-P7-019 118.8(2)
07-P3-010 105.0(2) 020-P7-017 110.8(2)
012-P4-011 116.5(2) 024-P8-021 104.9(2)
012-P4-03 111.8(2) 024-P8-022"! 108.5(2)
012-P4-010 106.5(2) 023-P8-024 122.8(2)
011-P4-03 109.1(2) 023-P8-021 109.3(2)
011-P4-010 111.52) 023-P8-022%! 104.5(2)
010-P4-03 100.2(2) 022#1-P8-021 105.8(2)

Symmetry transformations used to generate equivalent atoms:
X 12+Y,2-7; %2 1-X, —1/2+Y, 1-Z; B 2-X, 12+Y, 1-Z; # 1+X, +Y, +Z; ¥ +X,

—1+Y,+Z; % 1-X, 1/2+Y, 1-2; " —1+X, +Y, +Z; #® 1-X, —1/2+Y, 2—7; ¥ =X, —1/2+Y,
1-7;#102-X, —1/2+Y, 1-Z; "1 +X, 1+Y, +Z; "12 =X, 1/2+Y, 1-Z



Table S3 Applicability of 1onic potential modulation strategy in known alkali/alkaline-
earth metal NLO materials.

Compound Ions o SHG Ref.
a-KZnPOy K* 6.45 0.2 x KDP 1
a-LiZnPOy Li* 16.95 2.9 x KDP 1
KSPOn s 1587  O05xKDP n
KMg(H,0)PO, Mg 27.78 1.14 x KDP 3
BapOCl Bar 1408 06xKDP .
Mg,PO,Cl1 Mg?* 27.78 5.2 x KDP 5
‘NaBesio, Na© 885 06xKDP 6
Li,BeSiOy4 Li* 16.95 1.6 x KDP 6
LingCsi (809, s 55 03xKDP 7
LiKSO4 K* 7.25 1.2 x KDP 8
LiCsBOw s 56  O05xKDP 9
Li,St(BOs), Sr2* 15.87 2.0 x KDP 10
B0, st ss 16xKDP "o
BasZny(BOs)s Ba?* 14.08 2.5 x KDP 12
KNaBPOs K* 66  04xKDP 13
NasB,P;0;; Na* 8.62 1.0 x KDP 14
CsBPOF cs 53 03xKDP 15
KBPO,F K* 6.45 1.1 x KDP 15
RbCaCOF Rb' 59  LIIxKDP 16
KCaCO;F K* 7.25 3.61 x KDP 16
RbCaCOF cat 1819 LIIXKDP 16
RbMgCOsF Mg 35.09 4.0 x KDP 17
ROCAGasSy Rb* 582 001xAGS 18
KCd,GasSy, K* 6.45 2.0 x AGS 19
NoHgSmSes Na' 885 S4xAGS 20

Li,HgSnSe, Li* 16.95 6.0 x AGS 20




(b)

Fig. S1 Crystal structure of Csy4LiBesP;0,4. (a) [LiBesP7024], pseudo layers with
twelve-membered rings. (b) 3D stacking of [LiBe4P;0,4]., pseudo layers viewed along
the a-axis.
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Powder XRD patterns of BeP,Og after melting.
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Fig. S6 IR spectra of LiBePO, and BeP,Og.
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Fig. S7 Birefringence measurements of (a) LiBePO,4 and (b) BeP,0.
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