Table 5a: Positional and displacement parameters of synthetic grossular between 103 and 498 K. 

	T(K)
	103
	156
	205
	261
	273
	298
	348
	398
	448
	498

	
	
	
	
	
	
	
	
	
	
	

	O

	x
	0.03816(9)
	0.03835(8)
	0.03820(9)
	0.0382(1) 
	0.0382(1)
	0.0383(1)
	0.0382(1)
	0.03827 (9)
	0.0383(1)
	0.03831(9)

	y
	0.04558(9)
	0.04525(8)
	0.04530(9)
	0.0453(1)
	0.0453(1)
	0.0454(1)
	0.0451(1)
	0.04512 (9)
	0.0451(1)
	0.0451(1)

	z
	0.65135(8)
	0.65131(7)
	0.65146(8)
	0.65154(9)
	0.65139(9)
	0.65151(9)
	0.65145(9)
	0.65158 (8)
	0.65142(9)
	0.65146(8)

	
	
	
	
	
	
	
	
	
	
	

	U11
	0.0033(4)
	0.0036(3)
	0.0040(4)
	0.0043(4)
	0.0047(4)
	0.0045(4)
	0.0054(4)
	0.0068(4)
	0.0083(4)
	0.0070(4)

	U22
	0.0043(4)
	0.0038(3)
	0.0049(4)
	0.0052(4)
	0.0056(4)
	0.0053(4)
	0.0058(4)
	0.0070(4)
	0.0083(4)
	0.0090(4)

	U33
	0.0027(3)
	0.0033(3)
	0.0037(3)
	0.0040(4)
	0.0038(4)
	0.0047(4)
	0.0046(4)
	0.0057(4)
	0.0056(4)
	0.0059(4)

	U23
	-0.0002(3)
	-0.0003(3)
	0.0004(3)
	0.0005(3)
	0.0003(3)
	0.0001(3)
	0.0003(4)
	0.0004(3)
	0.0003(3)
	0.0007(3)

	U13
	-0.0005(3)
	-0.0002(3)
	-0.0003(3)
	-0.0001(3)
	-0.0005(3)
	-0.0003(3)
	-0.0006(4)
	-0.0006(3)
	-0.0006(3)
	-0.0006(3)

	U12
	0.0001(3)
	-0.0001(3)
	0.0001(3)
	0.0001(3)
	0.0000(3)
	0.0005(3)
	0.0003(4)
	0.0006(3)
	0.0000(3)
	0.0009(3)

	
	
	
	
	
	
	
	
	
	
	

	Ca (0,1/4,1/8) U11=U22, U13=U23=0

	U11
	0.0032(1)
	0.0036(1)
	0.0043(1)
	0.0051(1)
	0.0055(1)
	0.0058(2)
	0.0065(2)
	0.0082(2)
	0.0093(2)
	0.0095(2)

	U33
	0.0022(2)
	0.0026(2)
	0.0029(2)
	0.0031(2)
	0.0034(2)
	0.0036(2)
	0.0039(2)
	0.0051(2)
	0.0057(2)
	0.0055(2)

	U12
	0.0005(2)
	0.0006(2)
	0.0005(2)
	0.001(20)
	0.0007(2)
	0.0007(2)
	0.0011(2)
	0.0012(2)
	0.0016(2)
	0.0019(2)

	
	
	
	
	
	
	
	
	
	
	

	Al (0,0,0) U11=U22=U33, U12=U13=U23

	U11
	0.0025(1)
	0.0028(1)
	0.0032(1)
	0.0037(2)
	0.0039(1)
	0.0040(2)
	0.0044(2)
	0.0058(2)
	0.0061(2)
	0.0059(1)

	U23
	-0.0002(2)
	0.0001(2)
	-0.0001(2)
	0.0002(3)
	-0.0001(2)
	-0.0002(3)
	0.0003(2)
	-0.0002(2)
	-0.0000(2)
	-0.0004(3)

	
	
	
	
	
	
	
	
	
	
	

	Si(3/8,0,1/4) U22=U33, U12=U13=U23=0

	U11
	0.0026(2)
	0.0026(2)
	0.0031(2)
	0.0034(2)
	0.0036(2)
	0.0044(2)
	0.0037(2)
	0.0049(2)
	0.0056(2)
	0.0051(2)

	U33
	0.0024(3)
	0.0024(2)
	0.0027(3)
	0.0030(3)
	0.0031(3)
	0.0043(3)
	0.0032(3)
	0.0048(3)
	0.0054(3)
	0.0048(3)


Table 5b: Positional and displacement parameters of synthetic spessartine between 103 and 648 K.

	T(K)
	103
	156
	205
	261
	273
	298
	348
	398

	
	
	
	
	
	
	
	
	

	O

	x
	0.03492(8)
	0.03498(9)
	0.03492(9)
	0.03489(9)
	0.03511(9)
	0.0348(1)
	0.0350(1)
	0.0350(1)

	y
	0.04798(8)
	0.04795(9)
	0.04783(9)
	0.04775(9)
	0.04774(9)
	0.0479(1)
	0.0477(1)
	0.0478(1)

	z
	0.65236(8)
	0.65234(9)
	0.65236(9)
	0.65226(9)
	0.65228(9)
	0.6523(1)
	0.6526(1)
	0.6524(1)

	
	
	
	
	
	
	
	
	

	U11
	0.0037(3)
	0.0037(3)
	0.0038(3)
	0.0051(4)
	0.0052(4)
	0.0047(5)
	0.0057(6)
	0.0053(5)

	U22
	0.0037(3)
	0.0044(3)
	0.0050(3)
	0.0061(4)
	0.0061(4)
	0.0064(5)
	0.0070(6)
	0.0077(5)

	U33
	0.0028(3)
	0.0033(3)
	0.0036(3)
	0.0037(3)
	0.0039(3)
	0.0045(5)
	0.0046(5)
	0.0053(5)

	U23
	0.0002(3)
	0.0003(3)
	0.0000(3)
	0.0004(3)
	0.0000(3)
	0.0001(5)
	0.0005(5)
	-0.0011(5)

	U13
	-0.0007(3)
	-0.0004(3)
	-0.0003(3)
	-0.0008(3)
	-0.0007(3)
	-0.0010(5)
	-0.0006(5)
	-0.0006(5)

	U12
	0.0002(3)
	0.0001(3)
	0.0002(3)
	0.0005(3)
	0.0006(3)
	0.0007(5)
	0.0008(5)
	0.0002(5)

	
	
	
	
	
	
	
	
	

	                                                                Mn (0,1/4,1/8) U11=U22, U13=U23=0

	U11
	0.0039(9)
	0.0052(1)
	0.0064(1)
	0.0077(1)
	0.0080(1)
	0.0086(2)
	0.0102(2)
	0.0104(2)

	U33
	0.0023(1)
	0.0029(1)
	0.0034(1)
	0.0038(1)
	0.0041(1)
	0.0042(2)
	0.0048(3)
	0.0053(2)

	U12
	0.0006(1)
	0.0011(1)
	0.0013(1)
	0.0014(2)
	0.0016(2)
	0.0018(3)
	0.0022(3)
	0.0022(3)

	
	
	
	
	
	
	
	
	

	                                                     Al (0,0,0) U11=U22=U33, U12=U13=U23

	U11
	0.0024(1)
	0.0029(1)
	0.0031(1)
	0.0036(1)
	0.0037(1)
	0.0036(2)
	0.0045(2)
	0.0046(1)

	U23
	0.0001(2)
	0.0001(2)
	-0.0000(2)
	-0.0000(2)
	0.0001(2)
	-0.0003(4)
	0.0003(4)
	-0.0000(3)

	
	
	
	
	
	
	
	
	

	                                                             Si(3/8,0,1/4) U22=U33, U12=U13=U23=0

	U11
	0.0024(2)
	0.0026(2)
	0.0029(2)
	0.0036(2)
	0.0036(2)
	0.0037(3)
	0.0038(3)
	0.0045(2)

	U33
	0.0021(2)
	0.0024(2)
	0.0026(2)
	0.0032(2)
	0.0031(2)
	0.0037(4)
	0.0040(4)
	0.0038(3)


Table 5b continued

	T(K)
	448
	498
	548
	598
	648

	
	
	
	
	
	

	O

	x
	0.0350(1)
	0.0349(1)
	0.0350(1)
	0.0350(1)
	0.0351(2)    

	y
	0.0478(1)
	0.0478(1)
	0.0474(2)
	0.0474(2)
	0.0473(2)

	z
	0.6525(1)
	0.6525(1)
	0.6526(1)
	0.6526(1)
	0.6524(2)

	
	
	
	
	
	

	U11
	0.0051(6)
	0.0061(6)
	0.0093(6)
	0.0073(6)
	0.0071(7)

	U22
	0.0077(6)
	0.0076(6)
	0.0070(6)
	0.0107(7)
	0.0108(7)

	U33
	0.0050(5)
	0.0051(5)
	0.0071(6)
	0.0070(6)
	0.0078(7)

	U23
	-0.0003(5)
	0.0002(5)
	0.0006(6)
	0.0004(6)
	-0.0001(7)

	U13
	-0.0011(5)
	-0.0008(5)
	-0.0009(5)
	-0.0008(6)
	-0.0015(7)

	U12
	0.0008(5)
	0.0005(5)
	-0.0009(5)
	0.0005(6)
	0.0007(6)

	
	
	
	
	
	

	Mn (0,1/4,1/8) U11=U22, U13=U23=0

	U11
	0.0099(2)
	0.0108(2)
	0.0139(3)
	0.0149(3)
	0.0159(3)

	U33
	0.0053(2)
	0.0052(2)
	0.0067(3)
	0.0069(3)
	0.0078(3)

	U12
	0.0023(3)
	0.0026(3)
	0.0029(4)
	0.0029(4)
	0.0032(4)

	
	
	
	
	
	

	Al (0,0,0) U11=U22=U33, U12=U13=U23

	U11
	0.0044(2)
	0.0048(2)
	0.0060(2)
	0.0062(2)
	0.0068(2)

	U23
	0.0008(4)
	0.0001(4)
	-0.0003(5)
	0.0004(5)
	0.0001(5)

	
	
	
	
	
	

	Si(3/8,0,1/4) U22=U33, U12=U13=U23=0

	U11
	0.0048(3)
	0.0050(3)
	0.0053(3)
	0.0061(3)
	0.0059(4)

	U33
	0.0036(4)
	0.0044(4)
	0.0056(5)
	0.0053(5)
	0.0058(5)

	
	
	
	
	
	


Table 6a: Bond lengths, polyhedral volumes, differences of the two octahedral angles, tetrahedral angles and differences of the two tetrahedral angles for grossular between 103 and 498 K.

	T(K)
	103
	156
	205
	261
	273
	298
	348
	398
	448
	498

	
	
	
	
	
	
	
	
	
	
	

	Cube dodecahedron

	Ca-O2 (Å)
	2.321(1)
	2.323(1)
	2.321(1)
	2.321(1)
	2.322(1)
	2.323(1)
	2.322(1)
	2.322(1)
	2.325(1)
	2.326(1)

	Ca-O4 (Å)
	2.482(1)
	2.486(1)
	2.486(1)
	2.487(1)
	2.487(1)
	2.486(1)
	2.490(1)
	2.491(1)
	2.493(1)
	2.494(1)

	Mean (Ca-O) (Å)
	2.402(1)
	2.405(1)
	2.404(1)
	2.404(1)
	2.405(1)
	2.405(1)
	2.406(1)
	2.407(1)
	2.409(1)
	2.410(1)

	(Ca-O(Å)
	0.161(1)
	0.163(1)
	0.165(1)
	0.166(1)
	0.165(1)
	0.163(1)
	0.168(1)
	0.169(1)
	0.168(1)
	0.168(1)

	Volume (Å3) *
	23.74(2)
	23.84(2)
	23.81(2)
	23.84(2)
	23.84(2)
	23.84(2)
	23.90(2)
	23.91(2)
	23.96(2)
	23.99(2)

	
	
	
	
	
	
	
	
	
	
	

	Octahedron

	Al-O (Å)
	1.925(1)
	1.925(1)
	1.926(1)
	1.928(1)
	1.926(1)
	1.929(1)
	1.927(1)
	1.928(1)
	1.928(1)
	1.930(1)

	Volume (Å3) *
	9.50(2)
	9.49(2)
	9.51(2)
	9.54(2)
	9.51(2)
	9.54(2)
	9.52(2)
	9.54(2)
	9.53(2)
	9.55(2)

	 O-Al-O (°) 
	2.66(6)
	3.00(6)
	2.84(7)
	2.86(7)
	2.84(7)
	2.88(7)
	2.94(8)
	2.98(7)
	3.06(7)
	3.04(7)

	
	
	
	
	
	
	
	
	
	
	
	

	Tetrahedron

	Si-O (Å)
	1.647(1)
	1.645(1)
	1.645(1)
	1.645(1)
	1.647(1)
	1.645(1)
	1.646(1)
	1.645(1)
	1.646(1)
	1.647(1)

	4 x O-Si-O (°)
	112.94(4)
	112.90(4)
	112.99(4)
	112.99(4)
	112.96(4)
	112.94(4)
	113.00(4)
	113.01(4)
	112.96(4)
	112.97(4)

	2 x O-Si-O (°)
	102.74(7)
	102.81(7)
	102.65(7)
	102.64(8)
	102.70(8)
	102.75(8)
	102.63(8)
	102.61(8)
	102.7(8)
	102.68(8)

	 O-Si-O (°) 
	10.20(8)
	10.09(7)
	10.34(8)
	10.35(9)
	10.26(9)
	10.19(9)
	10.37(9)
	10.40(9)
	10.26(9)
	10.29(9)


Table 6b: Bond lengths, polyhedral volumes, differences of the two octahedral angles, tetrahedral angles and differences of the two tetrahedral angles for spessartine between 103 and 648 K

	T(K)
	103
	156
	205
	261
	273
	298
	348
	398
	448
	498
	548
	598
	648

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cube dodecahedron

	Mn-O(2) (Å)
	2.400(1)
	2.401(1)
	2.403(1)
	2.405(1)
	2.405(2)
	2.403(2)
	2.407(2)
	2.406(2)
	2.406(2)
	2.407(2)
	2.413(2)
	2.415(2)
	2.417(2)

	Mn-O(4) (Å)
	2.244(1)
	2.246(1)
	2.245(1)
	2.246(1)
	2.248(2)
	2.246(1)
	2.247(2)
	2.248(1)
	2.248(2)
	2.247(2)
	2.248(2)
	2.250(2)
	2.252(2)

	Mean Mn-O (Å)
	2.322(1)
	2.324(1)
	2.324(1)
	2.326(1)
	2.327(1)
	2.325(1)
	2.327(2)
	2.327(1)
	2.327(2)
	2.327(2)
	2.330(2)
	2.332(2)
	2.334(2)

	(Mn-O (Å)
	0.156(1)
	0.155(1)
	0.158(1)
	0.159(1)
	0.157(2)
	0.157(2)
	0.160(2)
	0.158(2)
	0.158(2)
	0.160(2)
	0.165(2)
	0.165(2)
	0.165(2)

	Volume (Å3) *
	21.54(2)
	21.57(2)
	21.60(2)
	21.64(2)
	21.67(2)
	21.61(3)
	21.68(4)
	21.67(3)
	21.68(4)
	21.70(4)
	21.79(4)
	21.88(4)
	21.90(4)

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Octahedron

	Al-O (Å)
	1.897(1)
	1.898(1)
	1.898(1)
	1.897(1)
	1.898(2)
	1.898(1)
	1.902(2)
	1.901(1)
	1.901(2)
	1.902(2)
	1.903(2)
	1.904(2)
	1.903(2)

	Volume (Å3) *
	9.10(3)
	9.11(3)
	9.11(3)
	9.10(3)
	9.12(3)
	9.12(3)
	9.17(3)
	9.15(3)
	9.16(5)
	9.17(5)
	9.18(5)
	9.21(5)
	9.19(5)

	 O-Al-O (°) 
	1.34(6)
	1.28(6)
	1.27(6)
	1.26(6)
	1.06(6)
	1.4(1)
	1.14(8)
	1.2(1)
	1.2(1)
	1.3(1)
	1.0(1)
	1.0(1)
	0.8(1)

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tetrahedron

	Si-O (Å)
	1.639(1)
	1.639(1)
	1.639(1)
	1.641(1)
	1.639(2)
	1.641(1)
	1.638(2)
	1.638(1)
	1.640(2)
	1.641(2)
	1.639(2)
	1.639(2)
	1.640(2)

	4 x O-Si-O (°)
	114.00(3)
	113.98(4)
	114.02(4)
	114.01(4)
	113.95(4)
	114.02(5)
	114.05(6)
	114.02(5)
	114.02(6)
	114.06(6)
	114.10(6)
	114.10(6)
	114.04(7)

	2 x O-Si-O (°)
	100.75(6)
	100.79(7)
	100.72(7)
	100.73(7)
	100.84(7)
	100.7(1)
	100.7(1)
	100.7(1)
	100.7(1)
	100.6(1)
	100.6(1)
	100.6(1)
	100.7(1)

	 O-Si-O (°)
	13.25(7)
	13.19(8)
	13.30(8)
	13.28(8)
	13.11(8)
	13.3(1)
	13.4(1)
	13.3(1)
	13.3(1)
	13.4(1)
	13.5(1)
	13.5(1)
	13.4(2)


* after Robinson et al. (1971)


* after Robinson et al. (1971)





* 


* 





