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Lattice Param eters Calcultion and Canponent Analysis of
Large-size Nd" : GGG Laser Crystal
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Abstract Nd~ : GGG single crystal with dianeter of 136 mm was gwwn by Czochralskimethod The
stucture and cam ponent variaton along crystal growth direction and radial directon were measured and
analyzed by X—ray diffraction (XRD) and X-ray fliorescence( XRF), respectively The results indicate that
the lattice parameters ncrease gradually along crystal growth direction and radial direction and mean
variance ratio are 3 1x10° Aknm 1 3x 10 A/mm respectively A long the crystal growth directbn,  the
can ponents of Nd and Gd increase by exponential functbng and Ga decreases by Gauss functbn In rad ial
directbn fran interor to exterpr the canponents of Nd and Gd ncrease by lnear rule whose varance
ratb are Q 0014 afb /mm and Q 00924 afb /mm, Ga decreases by lnear mlew hose varance ratp is — 0

0117 afo /mm. These variances are fran the segregatbn effect of Nd™ and volatilizaton of Ga
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Fig. 1 The large-size Nd: GGG single crystal

grown by Czochralski method
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Fig 3 The changing cuwe and linear fiting curve of he lattice paran eter
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Table1l The X-ray diffraction data of sample
Cystal direction Sam ple Lattice param eters a /A
GD1 12. 3809
GD2 12. 3806
GD3 12. 3810
GD4 12. 3812
GD5 12. 3811
GD6 12. 3810
G rovth direction GD7 12. 3813
GD8 12. 3817
GD9 12. 3814
GD10 12. 3810
GD11 12. 3808
GD12 12. 3810
GD13 12. 3815
GD 14 12. 3814
RD1 12. 3815
RD2 12. 3824
Radial d rection RD3 12. 3812
RD4 12. 3823
RD5 12. 3818
RD6 12. 3827
2008 Nd* GGG \ Q 5448(
Hte, Nd™ : GGG , Nd"*
Nd* , Gd¥  Nd” Nd™ (0. 99
A) Gd" (094 A, Nd": GGG
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Rp Rwp So , 2 Rietveld GD1
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Table2 Structural param eters of N & GGG calalated by R tved m ethod
Sanples GD1 GD14
W yckoff site of O(96h) x Q0 02048 0. 0171
y Q0 04098 0. 03799
z Q0 64872 0. 64845
Bond lenglh//& Ga* (a)-0% 1 92621 1. 96692
Gda* (d)-0% L 87155 1. 91767
Gd* /Nd* (¢)-0? 2 61616, 2 25202 2. 49559 2. 26458
Ga** (a)-GP* N&* (o 3 45974 3. 46128
Ga®* (d)-GP* INE* (¢ 3 09449 3. 09587
Bond angle/( ) Ga¥ (a)-0%-Gd** Nd* (c) 98 072 101 062
Ga* (a)-0%=Ga* (d) 131 281 126 001
Ga* (d)-0T-Gd* Nd** (o 114 217 117 848
Gd* (¢)-07-Gd* Nd&** (¢ 101 990 103 498
Lattice param ers a=b=c=12 3800 A a= b=c= 123824 A
a=B=v=90° a=B8=y=90°
R factor * Rp =1 96k * Rp =2 78%
"R, =2 5% "UR,=350%
R facoor (-Bknd) " R,=2 6% "R, =3 0%
"R, =4 00 “"R,, =392%
cp P FaprFend o Zui(Fa P
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Fig 5 The changing cuwe and fitting curve betw een ekmental compositons and crystal position
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Ga R ,Nd Gd Ga
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Table3 The fitting function and param eter values of the changing of elan ental cam positions
E kments Fitting functions Parmeters
(x - Xy co= 0 17809, a,=0. 07686
< = ¢yt >
Nd(a) €T T @GR ) o= 38 86511, 1,= 54 11448
Nd( b) c=a+bxx a=0 2578}
b=10. 0014
X - % ¢, =38 61358, a =0 90648
Gd(a) €= GF mep(——) x,= 113 01186 1= 25 15221
_ a= 38 51644
Gd( b) c=a+bxx b= 0. 00924
a X=X, cog= —19. 223 w =720 66565,
Ga( a) c= ¢+ (———)exp[- 2(——)"]
w JT72 w xo= 43. 5225 a= 72675. 56052
Ga(b) c=a+ bx a= 61 22581 b=- 0 0117
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