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The raman spectra analysis of Nd: YVO, crystal
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Abstract: The factor group symmetry analysis method and position symmetry analysis method were used to analyse the Raman spec-

tra of Nd: YVO, (NYV) crystal. The Raman spectra of NYV was measured at room temperature and the Raman peaks are assigned

on the basies of the group theory. According the apex numbers of the Raman spectra, we conclude that the factor group symmetry
analysis is accord with the fact and the pimitive cell of NYV contains four formula units.
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Table 1 The atomic position and coordinate in NYV unit cell
BF BRI RVE B P EALER
Y 2% Nd 4a m2 (0, 0, 0); (0, 172, 1/4); (1/2,1/2,1/2); (1/2, 0, 3/4)
A4 4b 4m2 (0, 0, 1/2); (0,1/2,3/4); (1/2,1/2,0); (1/2, O, 1/4)
0, y, 2)5 (2,172-9, 1724 2):(-y, 172, z+ 1/4);(1/2+ v,0,3/4 + 2);
0 16h m (112, v, 3/4- z); (0, 1/2-y,1/8-2); (172 + y, 1/2, 1/2-2); (-y,0,-2);

(12, 172+ y, V24 2); (0,-y, z); (1/2-y, 0, 314+ 2); (y, 1/2, U4+ z);
0, 12+ ¥, 1/4-2)5(1/2,-y,3/4-2);(y,0,-2) ; (1/2-y ,1/2,1/2-2)

¥: 0<y<1/2; 02z 1/8.
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Table 2 The reducible representations for I4,/amd at I' point

FF 5] RN B AR AE AR
X FRHRVERY Seitz BLAF 0 \' Y
16h 4b 4a
{1{oo0] 10} 48 12 12
{4[00171t} 0 0 0
4200111t } 0 0 0
{2[001710} 0 -4 -4
12’[010] 11} 0 0 0
{2°[100] 1} 0 0 0
2 "[110]10} 0 -2 -2
{27 [110]10} 0 -2 -2
11[000] 11} 0 0 0
{al001]10} 0 -2 -2
14*[001] 10} 0 -2 -2
to,[001T 11} 0 0 0
{o,[100] 10} 8 4 4
{s,[010]10} 8 4 4
{o,[110]1¢ } 0 0 0
o [ 11011t } 0 0 0

e = (0,12,1/4).
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Tab.3 The reducible representations character for VO~ at T
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+1+2cosf; 3 0 -1 -1 1
~x(R) 15 0 -1 -1 3
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Table 4 The position symmetry analysis of crystal
lattice vibration of NYV
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Fig. 1 Raman spectrum of NYV with scattering geometry
X(ZZ)Y for A,, at room temperature
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Fig. 2 Raman spectrum of NYV with scattering geometry
X(YY)Z for A, + B,, at room temperature
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Fig.3 Raman spectrum of NYV with scattering geometry
X(YX)Y for B, at room temperature
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Fig. 4 Raman spectrum of NYV with scattering geometry
Z(YZ)X for E, at room temperature

B, BB h & W H TS, TR B R 266 cm™' F11 828

em™ .HE 4, E, RN EEH 8 1, T H K

166 cm™, 262 em™', 492 em™', 582 cm™', 664
em™',699 cm™', 819 cm™' 1 922 em™'. BEEX I H
RATRIEMILE 44,,, 4B, , 2B, 7 8E,.

3 4iE

BB HREIMEBIANSGRSTRYAN
. CBRUWHE 18 KLk, L THESHHHK 24
& OXATRE SRS (B K AR DL R R ek sh
ERigRRERHFEERX. B R &l LI
E NYV Sk EHRPREF 4 4 NYV 2 F, A EH

4.

SEIMK:

(1] kX, BER. REREIHEFEIM]. L RS
HE KRR, 1991, 68~ 74.

[2] HR Xia, L X Li. Raman spectra and laser properties of Yb-
doped yttrium orthovanadate crystals[J]. J Applied Physics,
2000, 87(1): 269 ~ 273.

(3] FH2, BRE&Hl. YVO4 Rk R 8 Nd MhL 8 i%()].
FeIE2E ST, 2001, 21(4): 489 ~491.

[4] Hahn T. 1983 The International Tables for Crystallography
[C]. Vol. A, Dordrecht/Boston, 472.

[5] 3kobsE, BEH. MERsDEEF(M]. b2t EEEHS
HEHRA, 1991. 213,



http://www.cqvip.com

