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4h: 'y = 34 + 3B+ 3E 74B , 74F N
MMT WD ( 1), MMT WD
'y = 75A(R)+ 74B(R,IR)+ 74E(R, IR)
I'= 754 + 75B+ 75E s
300 , 100 300 297 148
Sy , 1B 1E , 75A
Table 1 The atomic position and coordinate in MMTWD unit cell
1Hg la P! (0,0,0)
1Hg le 2 (1/2,1/2,0)
2Mn 2g 2 (0,1/2,z); (1/2,0,-z)
20 2¢ 2 (0,1/2,2); (1/2,0,-z)
8S 4h 1 (%, v, 2); (=x,y, 2); (y, ~x,7z); (7y, %,7z)
24C 4h 1 (%, ¥, 2); (x.7y, 2); (v, x.72); (7y, %,72)
12N 4h 1 (%, ¥, 2); (x.7y, 2); (v, x.72); (7y, %,72)
44H 4h 1 (%, ¥, 2); (x.7y, 2); (v, x.72); (7y, %,72)
60 4h 1 (%, 3. 2); (x.7y, 2); (y, x,7z); (y, %,72)
Table 2 The reducible representations for P 4 at the I' point
S4 Seitz
4h 2g le la
E {1[000]1 T(0, 0, 0)} 12 6 3 3
S4 (- 4[001]1T(1/2, 1/2, 1/2)} 0 0 0 0
Cy (2000111 T(1/2, 1/2, 1/2)} 0 0 0 0
S3 (- 43100111 T(1/2, 1/2, 1/2)) 0 0 0 0
514 53 nm, 100 mW,
2 5 mw * Hm™ 2, 05
cm™ !, 1 em™ ', 50~ 3 000 cm™!
MMTWD s 30 s, Raman 1
R X, y, z 17 mm x 17 mmXx 6 mm Nicolet 750
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Fig 1 Raman spectrum of MMT'WD crystal in the 56 3 000 cm™ ' region
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Fig 2 IR spectrum of MMTWD crystal in the 400 4 000 cm™ ' region

Table 3 The observed Raman vibrational spectra data and IR
spectra data( an™') and their assignments of MMT

WD crystal
Raman spectrum IR spectrum Assignment
195 & SHgS)
235 S(NMnN)
446, 463, 483 444, 463, 482 §SCN)
590, 593, 603 590, 602 A H,0)
748 748 WV CS)
891, 928, 968 889, 926, 966 2§SCN)
1028 1058, 1103, 1200 1024, 1036, 1061, 119% V(CN)
1266, 1362 1261, 1360, 1398 §CHz)
1423, 1447 1418, 1456 & OH)
1598, 1689 1506, 1541, 1558, 1683 §CHy)
1753 1591, 1634 VCO)
2087, 2095, 2135, 2138 2135 VCN)
2785, 2819, 2926, 2950 2818, 2 874, 2922, 2949 W CH)
3244, 3 366 W OH)
8 ;P ;v
DM A , OH
(3 244, 3 366 cm™') OH (7
(3429, 3475 em '), O(H,0) Mn*
, DM A 0 H,0 H
OH s MMTWD
DMA
33 3, 297
148 ,
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Fig 3 'The nolecular structure mode of MMTWD crystal
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Spectra Analysis of [ MnHg(SCN)+( H20):2] * 2GHNO (MMTWD)
Crystals

ZHU Ge', LU Guiwu'" , ZHANG Jun', LAN Jiarr hui', LI Ying feng', WANG Xirr qiang?, XU Dong?, XIA Har rui
1. College of Physics Science and Technology, China University of Petroleum, Dongying 257061, China
2. National Laboratory of Crystal M aterials, Shandong U niversity, Jinan 250100, China

Abstract T he factor group symmetry analysis method was used to predict lattice vibrational modes of MMT WD single crystal,
and it was found that there are no more than 297 and 148 theoretically observable Raman peaks and infrared reflection bands,
respectively. T he Raman and IR spectra were measured at room temperature. All the Raman and IR spectra peaks were assigned
on the basis of the group theory and lattice dynamics theory. According to the Raman and IR spectra, the molecular structure of
MMTWD crystal was discussed. From the results of the present theoretical and experimental works, the three dimensional net-
work structure of M MTW D crystal was identified. T his structure provides the crystal with a large interaction force betw een mok

ecules, which in turn induces high stability and macroscopic nonlinear optical properties.
Keywords Raman and IR spectra; MMTW D crystal; Factor group
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