A8 % B S H 1999 4 5 H L7/ N Vol. 48, No. 5, May, 1999
1000-3290/1999/48(05)/0898-06 ACTA PHYSICA SINICA ©1999 Chin. Phys. Soc.

¢ Raman 8151 1% 52 % PWO & 1K
LB E

KAE RZX FRR AXA
(oP B3 B% L WRE R AL RS0, L 201800)
(1998 % 9 1 7 FCE) 51998 46 11 A 2 HCEI0)

M PRO 1 WO, 854 K B B iR 15 1 o 2 I 85 TR 4 (PhWO, ) & 7R P B AH LB 45 44
T SCRR, SR 1T SR OB B4 R XRD ¥ 4 5 MR — 2 WA . g itk 2 SCHE X 9 b 45 #4919 d
AT TR 0 AT 2 B, RA B EOT I E A RJLAEE E T B9 Raman %, #E T
MLt B AP ARNBRERANSEH BB 4.

PACC: 6116; 7830; 8100F

aii%

1 3
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s 1 (hkD)of Gyt ( hkD)of Dyt obsr 1 (hkl) of Gyt (hkl) of Dyt
3.2562,100.00 112 202 1.6263,22.46 224 404
3.0116,26.30 004 004 1.5068,2.71 008 008
2.7313,41.45 200 220 1.3659,6.17 323 513
2.3939,1.33 202 222 1.3187,13.84 400 440
2.3764,0.72 211 311 1.3094,27.12 316 426
2.2046,0.38 105 115 1.2591,11.24 332,413 602
2.0881,0.83 213 313 1.2240,9.66 404 444
2.0238,48.39 204 224 1.2213,13.13 420 620
1.9315,20.58 220 400 1.1874,10.75 228 408, 445
1.7819,29.70 116 206 1.1504,6.88 1110 2010
1.6611,53.61 312 422 1.1320,16.41 24 624
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Wyckoff
BT site BRIz, 3, 2)
number
Pb(1) 2a (1/41/41/4),(3/43/43/4)
Pb(2) 2b (1/41/41/4),(3/43/41/4)
Pb(3) 4c¢ (1/43/43/4),(3/41/43/4),(3/41/41/4),(1/43/41/4)
w 8f (000),(1/21/20), (1/200), (01/20), (1/201/2), (01/20), (001/2), (1/21/21/2)
O(1) 16k z=0.0375 y=0.181 =2=0.086
0(2) 16k z=0.0653 =0.095 =2=0.096
(zy2),(z+1/2 5+1/2 2),(5+1/2 z2),{yx+1/2 2),(2+1/2 y2+1/2),(x5+1/2 2+1/2),
(yxz+1/2), (5+1/2 z+1/2 z2+1/2),(z5%),(x+1/2 y+1/2 2),(y+1/2 z2),(5z+1/2 %),
(z+1/2 52+1/2),(zy+1/2 z+1/2),(5x 2+ 1/2), (y+1/2 =+ 1/2 z+1/2)

TAVE X 144 MESERBR FRETHRES L. AR TR D, WA FREED
BEFFERDEAT, IHEMERTHETFHIME. (DA, Q)WTRESHAgFEER
fr, BRI S (x> =, y>—y, 2>~ 2), )T RETBAFBE 4, VEFHE, (41
Rl A FREmEN. M ENFERK R, EBE(LOMGIRI3 EBEQR)A
-3, EBRHMWAFRIUBAMESHRBERTH Dy THTAERR, FIFER3.

£3 URGHMEENRRESRE D hRTAET

Dyt FEIO) 21G000 1 Gl00 21 Glof 21 Gl0f {1« 2080t dalsl 2iald 2ol

Dy, E 2G, Gz 2C 26 I 28, on 20, 20
24 Pb(1) 6 12 6 12 12 0 0 0 0 0
25 Ph(2) 6 12 6 12 12 0 0 0 0 0
4 ¢ Pb(3) 12 0 12 24 0 0 0 0 0 0

8fW 24 0 0 0 0 0 0 -24
16 % O(1) 48 0 0 0 0 0 0 0
16 & O(2) 48 0 0 0 0 0 0 0

F:t=a/2+ b/2+ ¢/2.

FF B Dy 548 DypAH, RATATLUER 3 PRETARTALND B Dyl R
HART, 25

Pb(1) 2a:T =3Ay, + 3A4,, (4)
Pb(2) 256:T =3A;, + 3A,,, (5)
Pb(3) 4c:T =3A, + 3Ay, + 3By, + 3By, (6)
W 8f:T =3Ay, + 3Ay, + 3By, + 3By, + 6E,, (7
O(1) 16 k:T" =3A,, + 3A;, + 3A;, + 3A,, + 3By, + 3By, + 3By, + 3B,, + 6E, + 6E,,
(8)
O(2) 16 k:T" =3Aq, + 3A1, + 3A;, + 3A5, + 3By, + 3By, + 3By, + 3B,, + 6E, + 6E,,
(9)
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15A, + 18A;, + 6A;5, + 9A,, + 9By, + 12B,, + 6B, + 9B,, + 12E, + 18E,, (10)
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PWO &N 42 4% Raman i 4.
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AN RMIRENVREBEETH I « EMAE(a, B= 2, v, 2), I; HEFHFE
PN Ay, B By ) Raman 5K B 56 FE 7 7 A

a 0 0 c 0 O] [0 4 0
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I(Ai) = Ala(er e, + e1ye,) + ber .12, (12)
I(Byy) = Ad(e1, e, — e1ye,)%, (13)
I(By) = Ad* (e, 24+ €1,0.)%, (14)
IE,) = Ad[(ej 0.+ e, .)" + (e 0.+ e, 0,)°]. (15)

EILARE 2(22) y, y(xy) 2 fl 2(y2) y T R A B Arg, Bo M E, BRI HE 2R 72 )L
MEE x(yy) z FTRHEI AL B WKLk, Wt 23, Fx muERN IS PWO &4 %E
JUARE x(z2)y, z(yy) z, y(xy) z M x(yz) y T2 B0 LRI 23+ B R o7 g 0 2 15
% (B At8),24 4 (JB A8 By 15),6 & (B Byi#), 12 & (B Ef5) il k.
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K 2mm/h 25 r/min. AKEHREFE L S0C/h HEZFFRATHEBIRTLAN 630 mm x50
mm [ 7 (535 B I B A {3 R P AR AR ) B A0 IN-1 B X S R e s 1 B S 3t
AT ER . 2 Z R EBIEERIERREZENF 1S WS &, AT HF TS mmx
6 mm X 6 mm /PG, ZAEL LR RS, FFHAEKE N RESNF 20,

F2iEE R E SPEX AR HIE R 1403 Bt 2 N LWE. WEBE RN
40—1040 cm 1, KA 2 em L M BHIA N Ls. B QLA A BT SR 5% S S SR AR IO T B
150 pm. AARFEEE T AT E. NN ArT BB 810 514.5 nm POk Lk, K
w37 7SR A/2 B U BOBTh R 250 mW.

3.2 ZR5WR

B 1(a), (M)A A =(22) y, y( xy) z 1 z( yz) y B E T K Raman K il =BT
MAELEME x(22) yRBE T HERLKIEL, B0 908 cm "M 330cm ™', % y(ay) z: WET
B FL 4%, BY 326 cm ™ 1,358 em 1,766 cm L, 58 em M 78 em L, ERLE x( yz) y
TS5 &4, Bl 754 cm ™ 1,194 em 1,66 em 1,92 cm ™ 10 180 cm " i 4k .
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ERER I RGN, £ LR =MLARE TR MIMEB 3 4.5 &0 5 &k, &
FTURMIBEME = THMR, REFEN o M y F W EMHEF T 45° A5, &4
Foh URIGH, MARIE (12)—(15) R4, £ LR =ZMIILARE TRS W HM 15 £ (&
AgtE) 30 % (15A, + 9By, + 6B, M 12 4 (/B E, 1)1k £5.

b B8 52 B 9 5 1 5 SR R BR 0 4 0T 0 45 R, T U E AR KA ER AR R R L R, BD
BT 4. 7 x(zz) yBLE T R W9 4 A, 4 Raman 5 25, 5 — 4 & A 000 5,
WHERERTXAELBER/NER(PY WM ). AT ENRESMNHEE TN
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RTHERENTNER, MAERE y(ay) z THRTANERLE «(yz)y TAHIM
W, BB R 66 F1 754 em T B AR, A AR NAERE y(ay) 2 Fl 2(y2) y
THAFERTERE y(xy) z T4 HIKIELE, B 908 Al 330 cm ™' B &5 4, (HIRFER
ERE «(y2) y THBL KBBRUFANZHIR, HWRE BB BT 518,A, 1R
THEKENXATT xx, yy M 2z, T By M Eg BB TIEX A 7T, BR Ay B 2 BUN X
R RHRER RSB L, B GHO6H  2% 1) 1R 2 05 46 € 10 LR e e B R 2=, B LA
RIEETUNR/MELTFEESR.

4 % #

FH %'t Raman Bt w8 i 7T LAXT AL 22 71 85 44 7 AR 4K B0 85 R 4 % 44 1) 45 1
ITHE, R A BB &H.

BAFHE KERSRSNT BEERKTE, EMB FTRHXHHRIR PWO S AT T X 54N
WA, Bl RFFRRE T & 1 & A K BOL Raman B O6GE, £ HEBOHE.

[1]  J.Leciejewicz, Zeitshritt fur Kristallographie, Bd.12(1965),S.165.

[2] M. V.Korzhik, Proc. Inter. Conf. on Inorg. Scint. And Their Appl. (Delft Univ. Press, 1995),241.

[3] M.Ishii, K.Harada, M. Kobayashi et al., Nucl. Instr. Meth. A376(1996),203.

[4] S.P.S.Porto and J.F.Scott, Phys. Rev.,157(1967),716.

[5] J.M.Moreau, Ph. Galez,].P. Peigneux, M. V. Korzhik, J. Alloys Compd. ,238(1996),46.

[6] kAR .BEEH, SAERNLE(ESHF KL, bR, 1991),219 [Zhang Guang-yin, Lan Guo-xiang, Lattice Vi-
bration Spectroscopy (Higher Education Publishing House, Beijing, 1991), p.219(in Chinese)].

DETERMINATION OF LEAD TUNGSTATE CRYSTALLINE
STRUCTURE BY LASER RAMAN SCATTERING SPECTRA
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ABSTRACT

Two types of structure of lead tungstate scintillating crystals grown from high-temperature melt
of the mixed powders of PbO and WO; have been reported in the literatures. One is of space group
C5;-14,/a, 1. e. the scheelite structure, and the other Dj,-P4/nne. It is not easy to determine its exact
structure by the X-ray powder diffraction technique. On the bases of measuring its Raman spectra
under different geometrical configurations and analyzing its vibration modes in the two different
structures by the group theory the scheelite structure of the crystals grown from a stoichiometric melt
was determined in the present paper.
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