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Table S1Atomic bond distances of the NafP&iQ structure. The numbers in the parenthesis

indicates the standard deviation of the least &gt figures.

atoms bond distanc (&)  atom: bond distanc (A)
Na—Cal 3.693 (16 Cai—02' 2.26 (2
Na—CaZ' 3.896 (16 Cai—O3i 2.33(3
Na—CaZ" 3.716 (16 Cai—04™ 2.61 (2
Na—CaZ" 3.680 (14 Ca:—O05" 2.74 (2
Na—Caz’ 3.354 (11 Ca:—O¢ 2.36 (2
Na—Caz 3.419 (11 Ca:—O07" 2.78 (3
Na—Ca?" 3.728 (18 Cai—o7Vi 3.26 (2
Na—Ca 3.83(2 Ca:—Og" 2.56 (3
Na—P 3.410 (11 P—Na 3.410 (11
Na—P 3.015 (16 P—Na* 3.191 (16
Na—P" 3.191 (16 P—Na"" 3.015 (16
Na—Si" 3.019 (15 P—Cal 3.013 (11
Na—O2 2.72 (3 P—CaZ 3.466 (13
Na—O2" 2.79 (3 P—CaZ" 3.265 (13
Na—O3 2.68 (3 P—Ca2 2.998 (12
Na—O3 2.85 (3 P—O1il 1.60 (2
Na—O4 3.08 (2 P—O2 1.78 (2
Na—O4' 2.40 (2 P—O3 1.63 (2
Na—O5V 2.73 (2 P—0O4 1.361 (18
Na—Og" 2.49 (2 Si—NagV 3.019 (15
Na—O7 2.275 (17 Si—Cal 2.992 (10
Na—Og"i 3.00 (3 Si—Cal’ 3.386 (17
Cal—Na”* 3.896 (16 Si—Cavi 3.186 (16
Cal—Na" 3.693 (16 Si—Caz’ 3.082 (11
Cal—Cac 3.744 (12 Si—Ca® 3.253 (18
Cal—CaZ 3.586 (12 Si—Ca 3.385 (16
Cal—Ca2” 3.745 (9 Si—05 1.45 (3
Cal—Ca 3.559 (10 Si—06 1.74 (2
Cal—Ca? 3.624 (14 Si—07 1.540 (17
Cal—Ca 3.516 (14 Si—0g" 1.48 (3
Cal—FP 3.013 (11 o1—ca? 2.29 (2
Cal—Si 2.992 (10 Ol1—cCaz 2.78 (3
Cal—sSi" 3.386 (17 Ol1—Ca?” 2.36 (2
Cal—Si” 3.186 (16 O1—P 1.60 (2
Cal—01" 2.29 (2 02—Na 2.72 (3
Cal—0z3 3.13(2 O2—Na* 2.79 (3
Cal—04 2.71 (2 O2—cCa:" 2.33(3
Cal—OE& 3.04 (2 0O2—Ca®" 2.26 (2
Cal—05" 2.67 (2 02—P 1.78 (2
Cal—06" 2.82 (3 03—Na 2.68 (3
Cal—0g"! 2.66 (3 0O3—Na"ii 2.85 (3




atom bond distanc (A)  atom: bond distanc (A)
Cal—0g 2.67 (3 03—Cal 3.13(2
Cal—08" 2.71 (3 03—CaZ" 2.36 (3
Caz—Ng" 3.716 (16 0o3—cad 2.33(3
Caz—Na<" 3.680 (14 03P 1.63 (2
Caz—Na" 3.354 (11 04—Ng~ 2.40 (2
Ca—Car" 3.586 (12 O4—Na"t 3.08 (2
Caz—Cal 3.744 (12 0O4—Cal 2.71 (2
Ca:—Ca?’ 3.745 (9 04—Caz" 2.676 (17
Ca—Ca?V 3.451 (13 O4—Ca2i 2.61 (2
Ca—Ca” 3.545 (13 O4—F 1.361 (18
Caz—pXi 3.466 (13 O5—Ng®V 2.73 (2
Ca-—PV 3.265 (13 O5—Cal 3.04 (2
Ca-—Si" 3.082 (11 Oo5—Cal’ 2.67 (2
Ca:—O01" 2.78 (3 O5—Ca: 2.41 (3
Ca—O2 2.33(3 O5—Ca® 2.74 (2
Ca:—03%V 2.36 (3 O5—Si 1.45 (3
Ca:—04" 2.676 (17 06—Ng®V 2.49 (2
Caz—OE& 2.41 (3 oé—ca?’ 2.82 (3
Ca:—06" 2.57 (2 O6—Capi 2.66 (3
Ca:—O7" 2.51 (2 0O6—Ca?’ 2.57 (2
Ca:—Oog™ 2.46(3) O6—Cac 2.36 (2
Cai—NaV 3.419 (11 06—Si 1.74 (2
Ca:—Na' 3.728 (18 O7—Na 2.275 (17
Cai—Ng™i 3.83(2 Oo7—CaZ 2.51(2
Ca:—Car™ 3.559 (10 0O7—Ca 2.78 (3
Ca:—Cal 3.624 (14 O7—Cad 3.26 (2
Cai—Cap¥i 3.516 (14 O7—Si 1.540 (17
Ca:—CaX™ 3.451 (13 08&—Nd 3.00 (3
Ca:—Caz’ 3.545 (13 08—Ca7i 2.67 (3
Cai—pP™ 2.998 (12 og—cal 2.71 (3
Ca—Si 3.253 (18 08&—Caz*V 2.46 (3
Cai—spil 3.385 (16 og—Ca 2.56 (3
Ca:—01" 2.36 (2 08—Sy" 1.48 (3

symmetry codes: (i)x+3/2,y-1/2,z+1/2; (ii) x+3/2,y+1/2,z+1/2; (i) x+1/2, y+1/2,z
(iv) x+1/2, y+3/2,z, (V) =x+1, y+1,z+1/2; (vi) x+1, “y+1,7z-1/2; (vii) —X+1, y+2,72-1/2;
(viii) =x+3/2,y+1/2,7z-1/2; (ix) —x+3/2,y-1/2,z-1/2, x) X y+1,z xi) xy, z1;
(xii) x, y+1,z-1; (xiil) x-1/2, y+1/2,z, (xiv) x=1/2, y+3/2,z xv) x, y-1,z
(xvi) =x+1/2,y-1/2,7-1/2; (xvii) —x+1, =y, z-1/2; (xviii) =X+1, y+2,z+1/2; (xix)X,Yy, z+1,
(xx) —x+1/2,y+1/2,z+1/2; (xxi)x=1/2, y+3/2,z+1; (xxii) x+1/2, y+3/2,z-1;
(xxiit) x, y—1,z+1; (xxiv) —=x+1, -y, z+1/2.
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Table S2Atomic bond angles of the Na§RSiQs structure. The numbers in the parenthesis

indicate the standard deviation of the least sicguift figures.

atom: bond angl (°) atom: bond angl (°)
Cal—Na—CaZ" 60.7 (3 Ca®—Caz:—Si" 132.3 (3
Cal—Na—CaZ" 123.5 (3 Ca®—Ca:—01" 98.3 (6
Cal—Na—Caz’ 99.1 (3 Ca®—Caz—02 40.4 (5
Cal—Na—Ca? 59.1 (3 Ca®—Ca:—03V 42.3 (7
Cal—Na—Ca" 89.7 (5 Ca:x"‘ Ca—O04" 48.4 (4
Cal—Na—Ca 177.5 (5 Ca®—Ca:—OF% 110.3 (5
Cal—Na—P 52.2 (3 Ca?—Caz—06" 166.6 (6
Cal—Na—Si" 55.6 (4 Ca®—Ca:—O07" 102.9 (5
Cal—Na—02 97.2 (7 Ca®—Ca:—Oog"i 115.0 (6
Cal—Na—02' 100.0 (5 Ca—Caz—Si" 76.0 (2
Cal—Na—03 143.2(6) Ca:"‘—Ca’ o1 97.0 (5
Cal—Na—04' 135.4 (6 Cad—Caz—02 140.2 (7
Cal—Na—O&" 84.1 (6 Cad'—Caz—03" 139.3 (8
Cal—Na—O06" 46.1 (6 Cad—Ca:—0¢ 103.7 (5
Cal—Na—O7 124.4 (8 Ca%—Caz:—O05 50.5 (5
CaZl —Na—Caz" 95.5 (3 Ca?'—Caz—0g" 41.7 (5
CaZ' —Na—Caz’ 129.3 (5 Cad—Ca:—QO7" 105.5 (5
CaZ' —Na—Ca" 119.8 (5 Cad—Caz:—0gvi 46.3 (6
Cal'—Na—Ca®" 55.2 (3 Si"—Caz—01" 63.5 (5
CaZ' —Na—Ca2" 120.5 (3 SM—Ca—024 109.5 (7
CaZ' —Na—P 71.0(3 SM—Caz—03V 111.1 (7
CaZ" —Na—Si" 69.1 (4 SiM—Caz—04" 173.5 (6
CaZ' —Na—O?2 38.6 (5 SM—Cai—05 108.0 (6
CaZ' —Na—O2" 159.9 (6 SiM—Caz—0g¢" 34.3(5
Ca'—Na—03 85.8 (6 Si"—Caz—O07" 29.8 (4
CaZ' —Na—04' 142.0 (5 SM—Caz—0gvi 100.€(7)
CaZ'" —Na—O5Y 85.0 (6 01"—Ca—02 121.2 (9
Cal'—Na—O0¢€" 92.7 (6 01"—Ca:—02V 57.1 (7
CaZ' —Na—O7 102.2 (8 01"—Caz—04" 110.3 (7
Ca*—Na—CaZ’ 130.6 (5 01"—Caz—05& 77.7 (8
Ca*—Na—Ca" 118.1 (5 01"—Caz—06" 75.9 (8
Ca?*—Na—Cad 119.2 (3 01"—Caz—O07" 55.2 (6
Ca'—Na—Ca™ 54.7 (3 01"—Ca:—0g™ 143.3 (8
Ca*—Na—P 166.3 (4 029 _Caz—03WV 77.3 (6
Ca—Na—Si" 68.3 (4 029 _Caz—04" 75.0 (8
Ca*—Na—02 85.4 (5 02_Caz—05 142.5 (7
Ca*—Na—0O2' 100.5 (7 029 _Caz—0e" 132.8 (9
Ca?'—Na—O03 39.8 (6 029 _Caz—07" 89.4 (9
CaZ"—Na—0O4' 46.6 (5 02l _Caz—08Vi 94.9 (9
Ca?'—Na—O05" 40.9 (6 03V—Caz—04" 64.8 (7
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atom:
Ca’—Na—0g" bond angl () _atom
Ca?*—Na—07 1 o 03" —Caz—05 bond angl (9
Cac —Na_Ca:W 09.9 (7 OgXiv_Ca, o vi 90.8 (9
o oo 61.3 (3 a0t 132.9 (1
a—Ca? 03"—Caz—07" 10
Caz—N il 81.0 (3 Xiv . ) 85.6 (8
- a—Cai 818 (3 OFN_Caz—ogM!
Ca—Na—P 61l4 ( O4'—Cas—O5 148.3 (9
Caz —Na_sllv 140 0(3 O4V_CaE—OGV' 67.8 (6
Caz —Na_ozii : (6 O4'—Car—Ogui 148.8 (7
Car'— 43.3 (5 . 83.4 (7
__Na—O03 O5—Caz—0g" A
Cas'— ) 114.7 (6 . . 80.6 (7
Y—Na—0O4" O5—Ca—0O7 (
Cat—N N 86.2 (6 p ) 125.5 (9
a—O0O¢ OE—Ca—ogv
Ca’’— i 142.4 (7 vi . 76.7 (5
Y Na—06v oe'"—Ca—0O7 (
Ca’—N 104.9 (5 vi . ; 63.8 (6
a—07 06"—Caz—ogv
Caf'iv— o 485 (5 Vi 74 3 8
&'—Na—CaZ" 192 O7"—Caz—ogi 3 (
Ca®'—Na—Cai 75 Na"—Ca*—Na" 125.4 (10
Ca?v— i 119.7 (5 Xiv - @ : 100.9 (4
< Na_PI 72 3 Na —Ca:_:_NaXV“i : (
ca?"—Na—SiV 34 NaXiv Cas—Ca¥x 98.8 (4
ot Moo 78.8 (3 S oar ar 156.4 (3
Caciv_ " 152.7 (8 Xiv «—Cal 67.1(3
< Na—O2i Na —Ca~—C XViii (
Caf_iv_ 41.1 (5 Xi - al 64.3 (4
&—Neg—O03 Na V__Car—Ca™ 3 (
Ca:'V—Na—O4" 151.0 (8 XIV Ca‘-—Ca 58.4 (2
CaEiV_Na—OEiV 867 (6 N Xiv Ca\ PX?I 932 (2
Cafv— . 90.2 (6 v 133.5(3
< Na—OgY 43.7 ——Ca —SI 5(3)
Ca—Na—Ca™ 9.7 (8 N XV_Ca _02v 164.3 (7
CaEVI—N i 928 (3 XIV 54.4 (8
) e—P 51.5 —_Caf—Q3vii
CaEV!—Na_Siiv 12' (3 NV _Ca—Og 55.5 (7
Cafvf—Na—O2 3 4.0 (6 N V__C i OF 107.8 (6
cad—Na—07 7.0 (5 N AV Car_Of 117.8 (5
Cai_ 124.2 (6 v 46.8 (5
&'—Ne—03 82 2 —Ca—O07" (
Cat_—_Na—o04i 2 (6 N WV__(C 5O 117.3 (5
i | 134.7 (7 & 112.1
< Na—O58v 136.6 Na'—Caf—Ng-Vii 1(8
Ca‘-VI_Na—OG'V 1358 (6 NaV_CaE—Ca]XiX 92.8 (3
Ca~_Na—O7 . (7 Na'—Ca—cCa?’ 98.5 (3
Casi 47.9 (7 A 81.1 (4
—Na—FP Na'—Cai—CarVi ’ (
i 130.1 (4 -4 162.5
~ Na—S|IV Nav—ca’: C XX . (3
Cadi 122.3 (6 AT 62.2 (3
—Na—02 84.5 Na'—Cai—Caz’ 2 (
Ca®i—Na—O2' 79 (6 Na'—Casi—P 132.4 (5
C ~Vii Na—O’l 1 (6 Nav_ca,:_s_V 519 (3
Cai 36.9 (5 el 65.4 (4
Na_o4|| Na'—Ca—01Y ' (
Cai 42.2 (5 e 65.3 (6
—Na—O&Vv Na'—Ca—O0Q2¥ ' (
Ca~i__ 93.8 (7 N - ) 46.6 (7
:V__ Ne—Og€" 131.4 Na'—Caz—Q3ii 6 (
Ca"—Na—O07 £8.0 (7 Na'—Cai—O04 103.6 (7
3 (6 N&'—Cai—O8 91.6 (6
127.9 (8




atom: bond angl (°) atom: bond angl (°)
P—Na—O?2 82.5 (6 Na'—Cai—07" 375 (4
P—Na—02' 93.2 (6 Na'—Ca:—Og 146.7 (7
P—Na—03 133.6 (8 Na“il _Ca—Car™ 93.6 (2
P—Na—O4' 146.9 (6 Nl _Ca—Cal 163.0 (3
P—Na—O05" 136.1 (8 Na“il_Cai—CarVi 81.1 (4
P—Na—06" 92.2 (7 Na“il _Ca—Ca 60.4 (3
P—Na—O7 72.2 (7 Nl _Ca—CaZ’ 129.9 (4
Si"—Na—02 99.6 (6 Nail _Cai—P 54.1 (3
SiV—Na—O02" 105.7 (6 Nl —Ca—Si" 139.6 (3
SiV—Na—03 100.4 (7 Ne*"—Ca—01" 75.5 (6
Si"—Na—04' 92.8 (7 Na“il —Cai—02’ 101.3 (7
SiV—Na—O05Y 28.7 (5 NaVil —Cai—Q3i 435 (6
Si"—Na—O0€V 35.1 (6 Nail _Cai—04™ 38.2 (4
Si'—Na—07 170.4 (8 Na"il —Cai—05’ 141.6 (5
02—Na—02" 154.4 (5 Na“il —Ca:—O06 126.4 (9
02—Na—03 56.3 (5 Na“il —Ca:—07' 120.0 (5
02—Na—04' 120.5 (8 Na"il —Cai—Og 87.1 (7
02—Na—05" 101.3 (7 Car*—Ca:—cCa?r’ 103.0 (2
02—Na—06" 130.0 (8 Car*—Cai—CarVi 98.2 (2
02—Na—O07 70.9 (8 Car*—Cai—Ca 1445 (2
02" —Na—03 114.3 (10 Car*—Ca:—CaZ’ 63.62 (18
02'—Na—04' 55.4 (7 Car*—Ca:—P" 69.8 (2
02" —Na—O0&" 99.1 (9 Car>*—Cai—sSV 59.4 (3
02" —Na—O0e" 75.2 (7 Car*—Ca—O01" 39.2 (6
02'—Na—07 83.8 (8 Car*—Ca:—02 142.0 (9
03—Na—04' 64.3 (8 Car™*—Cai—o3i 131.7 (8
03—Na—05" 77.9 (8 Car™*—Cai—04™ 94.4 (4
03—Na—06" 129.5 (9 Car*—Ca:—0%" 48.0 (5
03—Na—O07 74.4 (8 Car>*—Cai—OE€ 109.9 (6
04' —Na—O0&" 67.0 (8 Car*—Ca:—O7 72.2 (4
04'—Na—O0g€" 89.5 (8 Car*—Ca:—O8g" 48.3 (6
04'—Na—07 92.1 (10 Cal—Cai—Cari 100.1 (3
O5"—Na—O06" 51.7 (8 Cal—Ca—Ca 102.9 (3
0O5"—Na—07 150.7 (10 Cal—Ca‘—Caz’ 63.0 (3
06"—Na—O7 153.2 (8 Cal—Ca:—P™ 128.6 (5
Na'l —Cal—Ca: 174.2 (3 Cal—Ca—SV 51.2 (3
Na‘”” —Cal—CaZ 88.1 (3 Cal—Cai—01" 115.4 (7
Vil__Cal—Caz" 59.9 (2 Cal—Ca:—02" 63.0 (7
Na"”'—Ca]—CaCX' 99.1 (2 Cal'—Cai—O3z"i 122.4 (7
Na‘”” —Cal—Ca?" 121.8 (2 Cal'—Cai—04™ 134.6 (5
Vil__Cal—Ca 56.6 (3 Cal—Cai—O05" 55.0 (5
N Vil__Cal—P 52.2 (3 Cal—Ca*—0¢ 51.0 (7
a'l _Cal—Si 117.4 (4 Cal—Ca—O07" 63.1 (5
Vil__Caj—siVi 51.4 (3 Cal—Ca:—Og 106.8 (7
N Vi_Cal—01" 132.3 (7 Cari _Cai—Ca 100.8 (3




atom:
N2 —Cal— bond anal (©
Na“?”—Caj_ggw 54.9 (4 i) atom
Navfi_cal—oevi 99.4 (6 Car*i —Cai—Caz' bond angl (°)
NaVT—Caj_Oevii 131.9 (5 Cajxvfff—CaE_pxxi 61.0 (2
e 0w emat SO e
Na'il _Cal—0g" 53.4 (5 CaJXV'”_Ca:_OlV 128.7 (3
Ca—Cal—Caz 101.2 (7 Cari —Cai—02" 127.7 (7
Ca:—Cat+—Caz" 96.6 (2 gajivfff—Caz_OEXVm 118.4 (8
Ca—Calr—Ca¥™ 1145 (2 al VT—Caﬁ_O4xxi 60.8 (7
Ca:—Cal—Ca 78.16 (19 Ca]XVT_CaE_OEV 118.7 (5
Caz—Cal—Ca?" 57.5 (3 Cal""—Cai—OF 1035 (6
Ca—Cal—P 128.9 (3 Car*'—Cai—07" 49.2(7)
Ca—Cal—Si 125.7 (4 Cap"'—Ca:—0¢" 156.7 (5
Car—Cal—Sh 67.6 3 Caz—Cat—Caz 49.9 (6
Ca—Cal—01" 129.4 (3 CanX—CaE_pxxi 151.53 (17
Cai—Cal—04 47.7 (6 Ca?*—Cai—Si 75.1 (3
Caz—Cal—O5" 120.4 (4 Caz*—Cai—O1" 124.5 (4
Ca—Cal—0g" 74.9 (5 CanX_CaE—OZV 106.7 (6
G car 08" iy Cor_ca oz 4296
Ca:—Cal—0g" 142.1 (5 CanX_CaE_O4xXi 42.9 (6
Ca:—Cal—0g" 124.1 (6 gafxi_CaE_OEV 50.1 (4
Ca’*—Cal—Cazv 84.5 (6 CanX—Ca:_:_OG 149.6 (6
Caz—Cal—Ca 120.1 (3 CanX_CaE_O7v 105.2 (6
CaZ—Cal—Ca 82.6 (2 Caf __Cai—Og¢ 98.8 (4
CaZ—Cal—CaZi 128.4 (3 az __Cai—p 141.1 (8
CaZ—Cal—F ) 59.9 (3 Caf —Ca*—SV 133.3 (3
CaZ—Cal—Si 129.0 (4 Ca —Ca*—O01" 67.8 (3
CaZ—Cal—Si" 71.3 (3 Ca“_ —Ca—02 101.7 (6
CaZ—Cal—O1Y 53.8 (3 gaf —_Cai—O3i 124.5 (7
Cazx_CaJ_OEVi 143.0 (4 Caf —Ca—O0r 156.6 (4
Caz —Caj_oni 132.4 (5 gaf —Ca:—O0&¢€ 42.7 (5
Ca¥—Cal—O0g" 139.8 (5 af __Ca—O7" 46.4 (6
Ca?—Cal—Og"i 45.6 (5 Cxic _Ca—Og 96.0 (5
Caz—Cat—08" 79.2 (6 P —Caz—SV 43.9 (7
Cazv?_ca]—(:ar;xi 43.2 (6 Pxxi_CaE—olv 86.9 (4
Caz'—Cai—Ca? 58.0(2) Poi—Cai—02" 32.0 (6
Caz'—Cat—Cae” 11153 P —Cat—03™ 91.2 (7
Canf_Ca]_P i 116.5 (3 Pxxi_CaE—O4xxi 91.4 (6
Ca2'—Cal}—Si 705 (3 P —Calt—0g 27.0 (4
Caz"f_CaJ_SiV” 167.0 (4 PXXi—CaE_OG 101.6 (5
CaZV!_Ca]_O].vi 67.2 (3 Pxxi—CaE_o7v 180.000 (&
CaZ'—Ca}—04 97.7 (6 P —Cas—08 66.5 (5
Cazvf—Ca]_OE\/i 45.6 (4 S!V_Ca:-:—o:lv 104.0 (6
Cari_Catl_Og 39.9 (5 S!V—Cag_ozv 64.6 (6
84.5 (5 S! —Ca—Q3ii 87.9 (8
Si'—Caz—04™ 167.0 (8
109.2 (5




atom:
i bord angle (° '
Caz'—Cal—0g" 89.3 (eg = gto o v eaE
Caz'—Cal—0g" 40.9 (6 s,!v_Cai_o5 o0 (0
Caz'—Cal—0g" 158.2 (8 s!v_caf_oev 22 (4
Ca?'—Cal—Ca" 125.6 (2 s!V_Caf_mX o360
Ca? —Car—car’ 12 V—Ca—O08 93.9 (7
3 35(3 01'—Cai—02
Ca®—Cal—F 128 : 1184
3 | 5(3 0O1'—Cai—Oai
Ca®'—Cal—Si 133.3 (3 o1 : pod 57 (6
Ca®'—Cal—Ssi" 60.0 (3 0 V_Cai_m e
Ca®—Cal—01" 40.7 (6 OiV—Ca:-—OE" gy
CaEXf—CaJ—O4 1025 (4 OlV_Cai_OGV s
Ca?'—Ca}—08" 49.7 (5 o1V_Cai_O7X 0 5
Ca?'—Ca}—0¢" 85.8 (5 ozv_caf_o8 ra
Ca®—Cal—06"! 92 e o e
3 ' 2(5 02'—Cai—04™
Ca®'—Cal—0g" 459 (6 o2 : v Toot(
Ca®—Cal—0¢g" 120.3 (5 ozv_caf_o5 3.6 (10
Ca'—Cal—Ca:" 100.1 (3 ozv_Cai_OGV 015
Cat'—Cal—F 70.2 (3 ozv_cai_mx oy
Cas—Car? 102 —Cai—0g 164.8 (10
° y . (4 OSXVIII_Caf__O4XXI
Ca?'—Cal—Si*' 173.1 (3 (okall : v ey
Ca?'—Ca}—01" 105.2 (7 oaxvi"_cai_o5 391 (10
Cai'—Cal—04 78.4 (4 oaxvi"_caf_o6 1@
Cas—Carot ’ "—Cai—07 141.1 (8
3 | 6.8 (5 OI_Cai—Og
Ca?—Cal—0¢" 40.7 (5 o4~ ~ 05 P
Cad'—Cal—O€" 142.1 (6 04xxi_Caf_O5 Teas (&
Cat'—Cal—0g" 152.3 (7 o4xxi_Cai_06 00
Cad'—Cal—0¢g" 87.3 (7 04xxi_caf_07v tas(
CaE"ff—CaJ—P 70.9(3) (O1¥ _C?C_OSX vy
Cat"'—Cal—Si 62.1 (3 o5V_Ca:._OG 1
Ca"—Cal—Ssi" 75.2 (3 o) V—Ca:-—07" 003 (0
Ca?"—Cal—01" 125.6 (7 o:—_ceic_ogx oY
Ca?"—Cal—04 93.9 (4 oe—C&i_O7X 7608
Ca?"—Cal—05" 155.1 (5 o7~ Cac'_osx by
Ca?"'—Ca}—0g" 140.6 (5 N VFC&.—OS .
Ca?"'—Cal—0g" 42.2 (5 NaV”i_P_Cagx L o6
Ca"—Ca}—0g" 97.1 (6 Naviii_P_Ca;‘i‘X|l 06
Ca2—Cal—08" 46.4 (5 Navi”_P_Ol 1250 (5
P—Cal—Si 97.6 (3 Navi”_P_o2 582 (10
P—Cal—Si" 103.3 (4 NaV”i_P_OS 080
PCarst 10 a"—P—04 79.8 (9
3.5(7 Cal—P—Ca2i
P—Cal—04 2 i e
| 6.9 (4 Cal—P—0O1"i
P—Ca}—05" 89.4 niviee
- ! 45 Cal—P—02
P—Cal—0g" 87.5 S
— ) 5(5 Cal—P—03
P—Cal—0g" 89.0 b2l
— ' 05 Cal—P—04
P—Cal—Oog 95.5 (6 Ca2i vl e
P—Cal—0g" 107.9 (6 CZ:XX”_E_gl Pty
. XXi_p_Q2 125.8 (10




atom: bond angl (°) atom: bond angl (°)
Si—Cal—Si 122.3 (3 Ca®i__p—03 133.6 (12
Si—Ca}—01" 92.8 (6 Ca?i—P—04 60.4 (10
Si—Cal—0/4 121.7 (5 o1Vl _p—Q2 109.8 (11
Si—Cal—05" 138.3 (6 01 —p—03 100.3 (12
Si—Cal—06" 89.9 (6 o1l —pP—04 111.1 (14
Si—Cal—0e"! 95.8 (7 02—P—03 96.4 (8
Si—Cal—0og 149.6 (6 02—P—04 100.9 (13
Si—Ca}—0g" 29.5 (6 OE—P—O4 135.9 (14
Sii—Ccal—01" 81.7 (7 aV—Si—Cal 101.8 (4
Si'—Cal—04 96.8 (4 aV—Si—CapVi 73.0 (4
S —Cal—05" 95.4 (5 Nax'v—s| Caz’ 112.0 (3
S —Cal—06" 143.4 (6 WV_Si—Cal 121.0 (6
SM—Cal—06" 33.0(5 Nax'v—s|—o5 64.4 (9
SM—Cal—0g 27.4 (6 Nax“’ Si—06 55.7 (8
S —Cal—08" 92.8 (7 V_Si—07 164.6 (10
01"—Cal—04 137.8 (7 NaX'V—Sl—OS‘” 75.1 (10
01"—Cal}—05" 74.3 (7 Cal—Si—Cari 120.0 (5
01"—Cal—06" 79.7 (7 Cal—Si—Caz’ 146.0 (4
01"—Cal—06" 102.8 (8 Cal—Si—Ca?" 70.8 (3
01"—Cal—0g 81.6 (8 Cal—Si—O¢& 78.0 (9
01"—Cal—08" 87.4 (7 Cal—Si—O0¢€ 157.5 (9
04—Cal—05" 63.8 (6 Cal—Si—O7 92.5 (9
04—Cal—06" 77.2 (6 Cal—Si—08" 64.5 (10
04—Cal—06" 97.4 (6 Cari—si—Caz’ 69.8 (3
04—Cal—08g 78.9 (7 CaXil_Si—Ca2” 161.9 (4
04—Cal—08" 134.7 (6 Caril—Si—05 136.6 (9
05"—Cal—06" 49.2 (6 Cari—si—06 56.7 (11
05—Cal—06" 125.5 (8 CaXi_Si—07 104.8 (11
05"—Cal—0g" 68.9 (5 CarVil—si—0g" 56.3 (11
05"—Cal—08" 158.5 (7 Ca’—Si—Ca” 93.3 (4
06'—Cal—06" 173.6 (10 Caz—Si—O5 118.9 (12
06" —Cal—0g" 118.0 (9 CaZ'—Si—06 56.4 (8
06"—Cal—08g" 117.3 (9 Caz’—Si—0O7 54.2 (8
06 —Cal—og" 57.1(7 Caz’—Si—0g" 121.0 (13
06" —Cal1—0g" 68.9 (8 Ca?'—Si—05 56.8 (9
08’ —Cal—0¢g" 120.1 (3 Ca?—Si—06 119.4 (13
Na —Caz—Na" 95.5 (3 Cad—Si—07 58.5 (11
Nal —Caz—Na" 102.4 (3 Cad—Si—08g" 134.9 (10
Na —Caz—Car¥ 79.4 (3 05—Si—06 91.1 (15
Na' —Caz—Cal 155.6 (2 05—Si—07 114.0 (16
Na'l —Caz—Cal’ 59.3 (2 05—Si—08g" 116.4 (10
N ¥il__Caz—Ca?" 62.6 (3 06—Si—07 110.0 (12
a8l —Caz—Cad” 98.9 (3 06—Si—08g" 104.5 (17
N Xil__Caz—Si 131.7 (4 07—Si—08" 116.9 (15
Na —Caz—01" 160.5 (6 Cal—01—Caz 94.8 (8
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atOm'
X||I C
N Xiii ac—O2i bond
a
X||| Caﬁ_OEXIv 47.0 ngl (0)
i —Ca—04" 10- (7 atom:
N i —Ca:—O05 543-4 (7 Cal—Ol—Ca
— Car— T (4 Cal’—o _a\.V| bond a
i 0g" 104.1 (6 Cas 1—P 100 ngl (°)
X|I| at_o7vl 123 6 C < _Ol—C i 1 '1 (9
—Cai— 6(8 oo 52.5
N Xiv _c OSXVH 129.6 (6 Ca"Vi 1—P 127 (14
g a-—Na" 53.6 N ¥ —01—P 9 2 (10
__Car— 6 (6 5—02—Ng 231
aW Carv 103 Na™ 1
_Ca 13 Na—O @ 96.€ (1
N Xiv ~—Cal 155 2—Call 1)
—Ca 03 Na—O ¢ 175.7
XIV ‘_Cajv 77 2—C Vi i (10
—Car— 93 Na—O ac 94.4
Naxw_c Ca?vi 63.3 (3 Na* —P 96.5 (®
NaXiV Caf_CaEVi 64.9 (3 Naix_OZ_Caziii 96'1 ©
v Ca‘—Sivi 98.2 (3 '_Oz—Cacvi 81. (11
Naxlv a—O01" 132 __02—F < 3(9
Car— .8 (4 C i 84.5
NaX|V O i 711 —02—Ca“ (8
il 15 Cadi Cad 85.4
X|\/ OQXIV 104 02_P (10
—Ca 2 (6 Cai— 97.7
Na><|v o4 46.5 N O2—F 1 (10
NaX'V Ot 40.8 N Ca’lv 1 ( 1
gV og” 47 Cazvi (13
—Cai— 8 (5 Na—O a 93.7
N Xiv O7vi 122 3P . (8
—Ca .8 (7 Ca"lv_ 09.6
Na —Oogi 122 03_Cai (¢
“—Ca 9 (7 CasV— Cai 101.9
Na'—C f_Canv 108.5 (7 Cadi O3—F 947' (13
N o 101.9 Car"—03 o
. Ca— 93 a*—o0O 08.4 (1
Na'—Caz Cal 102.0 (3 Naix_o4_Caj 147.1 2
NaVI_Caf_Ca:XW 1535 (3 Nalx_ 4_CaEV| 990 7(14
Na—C f_CaEV‘ 60.3 (3 Nag*— O4—Cazi 92.7 (
Na" a—Si" 148 O4—P 99. (©
_ Car_O 12 Cal—O 9.5 (8
Na'i— 01" 72.0 4—Caz’

Car— 0@ Cal—O a2 112.9
Na'— oVl 68.4 4—Ca2 (11
—Cai— 4 (6 Cal—O az™! 88.1 (6

Na'—Caz o3 55.4 (7 Cay’ 4—P 159.1
NaVI_Caf_O4V 566 (7 Ca’V|_Okca:XXI| 890 ({7
Na¥— —0O°5 108.( C O4—F 1
. Car—O0g" ((5) il 81.5(5
Navi og” 142 —04—
—Ca—07" 07 av P 154.4
NaVI_ O?Vl 106.3 N —05—C v 9 (12
Car ) .3 (6 FV__ al 26 (1
Carv o8V 42 Y—O5— 1
__Cas— 7 (4 NaX'v o Caz 92.5 (6
Car—Caz Cal 141.3 (8 v 5—Cad 91.3
Carv —Cal 96.6 —O5—Si (7
—Ca: 6(2 ot o8, 174.2
Car ~—Ca2 93.7 05—C 2 (11
__Ca: < 7 (2 Cal'— az 86.9
Catv. —Ca 130 O5—Ca2i 9 (12
 Car_si 2(4 Cal— as’ 94.9
ca a-—Si" 59.1 O5—Si (®
—Caz - 1(3 Ca—0 ! 82.3 (7
a0z 565 (3 Car 08 —Ca 106.7
CaJxV_Caf—OZXiii 118.7 (5 Caf_;OE—Si 86.8 (12
Car— at_OSXiv 90.2 ): —QOE—Sj : (8
Cas— (6 Na v__Op— | 158.4 (14
129_1 (5 X|\/ OG_Ca:IXVm 94'2 (8
N Xiv 6—Caz’ 91.4
—_06—Ca- 1 4 (8
9.5(7
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atom:
: bond angl (° .
Car¥—Caz—O05& 90 atom: bond angl (°)
_ 109.3 (5 Na"—O6—Si
Car"—Ca—0¢" 47.5(7) car’ : wii 89.2 (11
Ca—Caz—O07" 76.7 (6 a V_Oe_ca] " 173.6 (10
CaJXV_Caz_Oaxvii 490 (7 gajv_06_cazv 88.0 (9
Cal—Caz—Cal' 97.3 (2 cajv_OG_C.a" 88.3 (9
Cal—Ca:—Ca? al—0€—SI 93.0 (14
< 131.2 (4 Caii_06—Ca2
Cal—Ca—Ca" 59.6 (3 Ca i ac 86.5 (8
Cat—Cai—Si 58.5 (3 Cajxvm—oe—c.a\- 88.6 (9
Cal—Caz—01" 37.5 (5 art—Oe—Si 90.2 (13
Cal—Cai:—02% 157.4 (7 gaf oA 91.9 (9
Cal—Ca—03" 89.1 (7 Caf —oe S 89.3 (9
Cal—Ca:—04" ai—06—Si 178.2 (17
115.6 (4 Na—O7—Cas¥
Cal—Ca—O05 54.1 (5 N oy 88.8 (7
Cal—Ca:—06" 48.8 (7 Na—o7—c_a< 94.6 (9
Cal—Ca:—O7" 714 (5 Ca,_07_s' y 167.0 (16
Cal—Ca—ogi 10' as’—O7—Cat" 121.0 (9
, , _ 5.8 (7 Cal'—O7—Si
Cal'—Ca:—Ca> . 96.0 (10
< 93.23 (13 Ca?'—07—Si
Cal—Ca:—Ca%” ' 93.3 (12
- 58.38 (18 Carii_og_car
Cal>—Caz—S}" al 169.3 (10
) 134.3 (3 Car™i_og—C Xxiv
Car—Ca:—O01" 121.9 (6 Carei x 93.8 (10
Cal'—Caz—02" 103.8 (7 Ca ><xiii_08_c_6‘"XV 85.8 (9
Cal'—Caz—Q3v ' ar"—0o8—sv 96.2 (12
3 106.1 (7 Cal'—08&—Ca?V
Cal'—Caz—04" ac 87.8 (8
46.4 (5 Cal'—08—Ca=
Cal'—Ca:—O05 45 ¢ 83.7 (7
e 2(5 Cal'—08&—SV
Cal'—Caz—0g" _ 86.0 (13
) 100.1 (6 Ca>V_0a—Ca™
CaJV_Caz_c)?w 163.8 (5 o iV 3“' 89.8 (10
Car'—Ca—0g" 45.3 (7 Ca _()OS_-SVI 157.4 (17
Ca®_Caz—Ca 151.60 (17 SO 111.0(13

sym (i
(iz//) )2‘:9[72)/ _;23;325 .(I)x-|-3/2,y—1/2,z+1/2; (ii) x+3/2,y+1/2,z+1/2; (jii) x+1/2, y+1/2,z,
i) —x+é/2 +1/,22, EV) -x+1, jy+1,z+1/2; (Vi) >x+1, y+1,z-1/2; (vii) =x+1 _3’/+2 z—l/’zzj
(xii) x, y+1 zfll. 2l () x43/2,y-1/2,271/2;  (x)x, ¥+, Z, () %, Y, 2-1;
(xvi) 1) y—’ U2 Z—(IX/1211') x=1/2, y+1/2,Z, (xiv) x-1/2, —y+3/2,z'; ’ (xv) X z_zl -
AT Eﬁi&’ﬂié‘”z; (xviil) X+, y+2, 2+1/2; ()%, Y, 2+1;
(xxiii) x, y=1,z+1; (Xxiv) ,—x+1, . 7+112. , Y+3/12,7+1; (xxii) x+1/2, y+3/2,z-1;
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Table S3 Luminescence decay parameters of Nd®S#Q:EW?* phosphor based on three

components exponential decay model.

compoun decay paramete
i (s l2 tw(us, s 1s(s,

NaCaPSiQ:0.0125E4" 0.70 0.15 0.18 0.30 0.12 0.76

NaCaPSiQ:0.025Ed* 0.76 0.106 0.14 0.21 0.10 0.53
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(a) (b)

Figure S1(a)Unit cell of NaCaPSiG; along the (100) plane depicting cation channai@lo

thea axis of the unit cell, (b) the view along a slighhclined angle.
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Figure S2The partial density of states of the atoms in {eeteonic structure of

NaCaPSiGs.
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