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Table S1. Atomic coordinates and equivalent isotropic displacement parameters for
CdsYO(BOs3);. U(eq) is defined as one third of the trace of the orthogonalized Uj

tensor.

atom X y z U (A?)

Cd(1) 0.3842(1) 0.1120(1) 0.2218(2) 0.009(1)
Cd(2) 1.0005(2) -0.1786(1) -0.4741(3) 0.013(1)
Y(1) 0.7380(2) 0 -0.1131(5) 0.003(1)
o(1) 0.5610(17) 0 0.3100(40) 0.003(3)
0(2) 0.9411(19) 0 -0.5240(40) 0.009(3)
0(3) 0.5262(18) 0.1792(8) 0.7720(40) 0.021(3)
04) 0.1993(12) 0.0764(7) 0.6500(30) 0.005(2)
0(5) 0.8226(13) -0.1422(7) -0.0370(30) 0.006(2)
0(6) 0.2110(20) 0.2305(9) 0.01860(40) 0.032(3)
B(1) 1.1120(30) 0 -0.4120(60) 0.006(4)
B(2) 0.6880(20) 0.1976(13) 0.9600(50) 0.011(3)

Table S2. Atomic coordinates and equivalent isotropic displacement parameters for

Cd,GdO(BO);

atom X y V4 Ugo(A?)

Gd(1) 0.1150(2) 0.5000 0.1531(3) 0.019(1)
Cd(1) 0.4660(1) 0.3878(1) -0.1851(2) 0.009(1)
Cd(2) -0.1517(2) 0.6782(1) 0.5088(3) 0.011(1)
o(1) 0.2900(20) 0.5000 -0.2610(50) 0.010(3)
0Q) -0.3485(16) 0.5774(8) 0.3930(30) 0.015(3)
0(3) 0.0200(15) 0.6474(9) 0.0730(40) 0.019(3)
0(4) 0.6400(20) 0.2699(9) -0.1450(40) 0.032(4)
0(5) 0.3206(19) 0.3212(10) 0.2690(40) 0.031(4)
0(6) -0.0960(20) 0.5000 0.5550(50) 0.028(5)
B(1) -0.2660(30) 0.5000 0.4470(80) 0.008(4)
B(2) 0.1600(20) 0.3014(12) 0.0630(50) 0.006(3)
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Table S3. Atomic coordinates and equivalent isotropic displacement parameters for

Cd;LuO(BOs)s.

atom X y z Ueo(A%)
Cd(1) 0.0624(2) 0.1121(1) 0.9295(3) 0.001(1)
Cd(2) 0.4479(2) 0.1779(1) 0.6265(4) 0.010(1)
Lu(l) -0.2946(2) 0 1.2627(4) 0.015(1)
o) -0.1190(30) 0 0.8480(80) 0.011(5)
0(2) -0.0800(30) 0.1781(12) 1.3850(60) 0.015(4)
0(3) 0.2490(20) 0.0768(13) 0.5090(50) 0.010(4)
0(4) -0.3770(20) -0.1413(13) 1.1860(50) 0.013(4)
(0]8))] 0.2340(30) 0.2282(13) 0.9620(60) 0.021(4)
0(6) -0.4860(50) 0 1.6840(100) 0.031(8)
B(1) -0.2420(30) 0.1998(18) 1.1870(80) 0.006(5)
B(2) 0.3190(50) 0 0.5490(100) 0.002(6)
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Table S4. Bond lengths (A) for CdsYO(BO3)s.

Cd(1)-0(1) 2.249(8) Y(1)-Y(1)#1 3.4706(4)
Cd(1)-0(3) 2.301(13) Y(1)-Y(1)#2 3.4706(4)
Cd(1)-0(6) 2.316(15) Y(1)-Cd(1)#5 3.6834(18)
Cd(1)-O(4)#1 2.323(9) Y(1)-Cd(1)#6 3.7575(17)
Cd(1)-0(3)#1 2.336(14) Y(1)-Cd(1)#1 3.7575(17)
Cd(1)-0(4) 2.337(10) O(1)-Y(1)#2 2.238(13)
Cd(1)-Cd(1)#1 3.4706(4) O(1)-Cd(1)#5 2.249(8)
Cd(1)-Cd(1)#2 3.4706(4) 0(2)-B(1) 1.35(3)
Cd(1)-Y(1) 3.6834(18) 0(2)-Y(1)#1 2.374(14)
Cd(1)-Y(1)#2 3.7575(17) 0(3)-B(2) 1.37(2)
Cd(2)-0(4)#3 2.249(11) 0(3)-Cd(1)#2 2.336(14)
Cd(2)-0(5)#1 2.276(10) 0(3)-Cd(2)#7 2.400(13)
Cd(2)-0(5) 2.323(10) O(4)-B(1)#8 1.391(16)
Cd(2)-O(6)#3 2.357(16) 0(4)-Cd(2)#9 2.249(11)
Cd(2)-0Q3)#4 2.400(13) O(4)-Cd(1)#2 2.323(9)
Cd(2)-BQ2)#4 2.744(19) 0(5)-B(2)#6 1.39(2)
Cd(2)-Cd(2)#1 3.4706(4) 0(5)-Cd2)#2 2.276(10)
Cd(2)-Cd(2)#2 3.4706(4) 0(6)-B(2)#10 1.37(2)
Y(1)-0(1) 2.206(14) 0(6)-Cd(2)#9 2.357(16)
Y(1)-O(1)#1 2.238(13) B(1)-O(4)#3 1.391(16)
Y(1)-0(2) 2.336(14) B(1)-O(4)#11 1.391(16)
Y(1)-0(5)#5 2.346(11) B(2)-O(6)#12 1.37(2)
Y(1)-0(5) 2.346(11) B(2)-O(5)#13 1.39(2)
Y(1)-0(2)#2 2.374(14) B(2)-Cd(2)#7 2.744(19)

Symmetry transformations used to generate equivalent atoms:
#1 x,y,z-1 #2 x,y,z+1 #3 x+1,-y,z-1

#4 x+1/2,y-1/2,z-1 #5 X,-y,Z #6 X,-y,z-1

#7 x-12,y+12,2+41  #8x-1,y,z+1  #9 x-1,-y,z+1

#10 x-1/2,-y+1/2,z-1 #11 x+1,y,z-1

#12 x+1/2,-y+1/2,z+1 #13 x,-y,z+1
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Table S5. Bond lengths (A) for Cd4GdO(BO3)s.

Gd(1)-0(1) 2.182(15)  Cd(2)-0(3) 2.275(12)
Gd(1)-O()#1  2263(17)  Cd(2)-O(4)#7 2.374(13)
Gd(1)-0(6) 2.380(19)  Cd(2)-O(5)#8 2.404(15)
Gd(1)-03)#2  2.447(15)  Cd(2)-BQ2)#8 2.765(18)
Gd(1)-0(3) 2.447(15)  O(1)-Cd(1)#2 2.249(10)
Gd(1)-0(6)#3  2.444(18)  O(1)-Gd(1)#3 2.263(17)
Gd(1)-Gd(D#1  3.494(4) 0(2)-B(1) 1.386(18)

Gd(1)-Gd(D#3  3.494(4) 0(2)-Cd(1)#7 2.333(11)
Gd(1)-Cd(1)#2  3.685(3) 0(2)-Cd(1)#9 2.349(12)

Gd(1)-Cd(1) 3.685(3) 0(3)-BQ)#2 1.38(2)
Gd(1)-Cd(1)#4  3.748(3) 0(3)-Cd(2)#3 2.247(14)
Gd(1)-Cd(D)#1  3.748(3) 0(4)-BQ2)#10 1.33(2)
Cd(1)-0(1) 2.249(10)  O(4)-Cd(2)#5 2.374(13)
Cd()-O(5#3  2.303(13)  O(5)-B(2) 1.39(2)
Cd(1)-0(4) 2311(13)  O(5)-Cd(1)#1 2.303(13)
Cd()-0OQ)#5  2.333(11)  O(5)-CAQR)#11  2.404(15)
Cd(1)-0Q)#6  2.349(12)  O(6)-B(1) 1.34(4)
Cd(1)-0(5) 2373(13)  O(6)-Gd(1)#1 2.444(18)
Cd(1)-Gd(1)#3  3.748(3) B(1)-O(2)#2 1.386(18)
Cd(2)-0(2) 2222(13)  B(2)-O(4)#12 1.33(2)
Cd(2)-0(3)#1 2247(14)  B(2)-03)#2 1.38(2)

Symmetry transformations used to generate equivalent atoms:
#1 x,y,z+1 #2 x,-y+1,z #3 x,y,z-1

#4 x,-y+1,z+1 #5 x+1,-y+1,z-1 #6 x+1,-y+1,z

#7 x-1,-y+1,z+1 #8 x-1/2,y+1/2,z

#9 x-1,-y+1,z #10 x+1/2,-y+1/2,z

#11 x+1/2,y-1/2,z #12 x-1/2,-y+1/2,z
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Table S6. Bond lengths (A) for Cd4LuO(BO3)s.

Cd()-0Q#1 22702 Lu(2)-O(4)#6 2.33(2)
Cd(1)-0(1) 2268(17)  Lu(2)-LuQ#l  3.436(2)
Cd(1)-0(5) 2.27(2) Lu@2)-Lu@)#2  3.436(2)
Cd(1)-0(3) 2.309(16)  Lu(2)-Cd(1)#6  3.686(2)
Cd(1)-0(2) 2.33(2) O(1)-Lu(2)#1 2.24(3)
Cd(1)-0O(3)2  2.334(18)  O(1)-Cd(1)#6 2.268(16)
Cd()-Cd(D#2  3.436(2)  O(2)-B(1) 1.39(3)

Cd()-Cd(D#1  3.436(2)  O(2)-Cd(1)#2 2.27(2)
Cd(1)-Lu(2) 3.686(2)  O(2)-Cd(2)#7 2.416(19)

Cd(2)-0(3) 2.23(2) 0(3)-B(2) 1.33(3)
Cd(2)-0(@#3  2.24(2) 0(3)-Cd(1)#1 2.334(18)
Cd(2)-0O(@)#4  2297(18)  O(4)-B(1)#6 1.42(3)
Cd(2)-0(5) 2.349(19)  O(4)-Cd(2)#8 2.24(2)
Cd(2)-0Q)#5  2.416(19)  O(4)-Cd(2)#9 2.297(18)
Cd2)-B(#5  2.74(3) 0(5)-B(1)#10 1.37(3)

Cd(2)-CdQ2)#1  3.436(2)  O(6)-BQ)#11 1.54(5)
Cd(2)-CdQ)#2  3.436(2)  O(6)-Lu)#2 2.28(4)

Lu(2)-0(1) 2.16(2) B(1)-0(5)#12 1.37(3)
Lu@2)-O(D)#2  2.24(3) B(1)-O(4)#6 1.42(3)
Lu(2)-0(6) 2.27(3) B(1)-Cd(2)#7 2.74(3)
Lu(2)-0(6)#1  2.28(4) B(2)-0(3)#6 1.33(3)
Lu(2)-0(4) 2.33(2) B(2)-0(6)#13 1.54(5)

Symmetry transformations used to generate equivalent atoms:
#1 x,y,z-1 #2 x,y,z+1 #3 x+1,-y,z

#4 x+1,-y,z-1 #5 x+1/2,-y+1/2,z-1

#6 X,-y,Z #7 x-1/2,-y+1/2,z+1 #8 x-1,-y,z

#9 x-1,-y,z+1 #10 x+1/2,-y+1/2,z

#11 x-1,y,z+1 #12 x-1/2,-y+1/2,z

#13 x+1,y,z-1
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Figure S1. Photograph of Cd4ReO(BOs3); (Re=Y, Gd, Lu) crystals



Electronic Supplementary Material (ESI) for Journal of Materials Chemistry
This journal is © The Royal Society of Chemistry 2012

~
Qo
~

intensity(arb.)

(b)

intensity(arb.)

~
(@)
~

intensity(arb.)

Figure S2. Experimental and calculated XRD patterns for CdsYO(BOs); (a),
CdsGdO(BO3); (b), CdsLuO(BOs)s (c). The black curves are the calculated ones, the

red are the patterns of samples before melting and the green are the patterns of

samples after melting.
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Figure S3. Optical diffuse reflectance spectra for CdsYO(BOs); (a), Cd4GdO(BOs);

(b), and Cd4LuO(BO3); (c).
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Optical Properties Calculations.
In calculation of the static ¥ coefficients, the so-called length-gauge formalism
derived by Aversa and Sipe'” and modified by Rashkeev et alis adopted. The

imaginary part of the static second-order optical susceptibility can be expressed as:

abc

V4

e’ re (e i )
= hZQ z 20) l” 0) i fml to ﬁn +wlﬂm] (1)
nml k I

n m n

4h Qnmk = a mnc mnb)+ (mnc mna)+ (mnb mna)]

where 7 is the position operator, m and n are the valence and conduction bands,
respectively, Awn, = ho, - ho,, i1s the energy difference for the bands m and n. In
order to better understand the contribution of different states to the susceptibility, the

value of m and n could be tuned in our program to include some special bands.

Complete reference.
reference 1: C. Aversa, J. E. Sipe, Phys. Rev. B, 1995, 52, 14636.

reference 2: S. N. Rashkeev, W. R. L. Lambrecht, B. Segall, Phys. Rev. B, 1998, 57, 3905.

13




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


