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A new self-activated NdTaO, (NTO) crystal with the size of $30 mm X 60 mm is grown by Czochralski

=]

160.3380; 300.1030; 300.2140

method, and its crystal structure is investigated by the Rietveld full-profile fitting method. The grown NTO crystal
tunable laser or ultrashort laser. The NTO crystal can be used as a high gain self-activated microchip laser medium.
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shows the monoclinic system, space group I2/a, and lattice constants and density are also given. The room

temperature absorption and emission spectra of NTO crystal are studied. The strong broadband absorption peaks at

808.5 nm and 885 nm and the obvious broadband emission at 1063.5 nm are suitable for the laser diode (LD) pumped
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Fig.1 (a) Single crystal of NTO grown by the Czochralski method; (b) polished slices cut from NTO crystal
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Fig. 2 Rietveld full-profile fitting results of the X-ray
powder diffraction of NTO with the standard
samples of Al, O,
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Table 1 Crystal structural parameters of NTO crystal obtained by Rietveld full-profile fitting

Atom Site? Ty ys 2 g’ U,/ nm®
Nd de 0.25, 0.120706, 0 1 0.00018
Ta de 0.25, 0.649375, 0 1 0.00012
01 8f 0.025061, 0.685211, 0.283213 1 0. 00030
02 8f 0.923217, 0.438899, 0. 280981 1 0.00055

Cell parameters: a=0.55153(8) nm, b=1.12388(16) nm, ¢=5.1184(7) nm, B=95.731(3)".
Cell volume: V=0.31568(13) nm’. Space group: monoclinic, 12/a (No. 15), Z=4.
Density: p=8.189 g=cm . Reliability factors (R-factor): R, =6.26% , wR,=8.34%.

a; Site is the Wyckoff site; b: g is the occupation factor
2 NTO g 1 2% 1) S Pk R EE TR 7

Table 2 Anisotropic temperature factors for atoms in NTO crystal

Atom Uy, /nm® U,, /nm’ Us;; /nm* Uy, /nm* U,;/nm?* U,; /nm*
Nd 0.00027 0.00001 0.00020 0 —0.00002 0
Ta 0.00021 —0. 00001 0. 00009 0 0 0
01 0.00053 0.00111 —0. 00065 —0. 00075 0.00045 —0.00044
02 —0.00008 0.00192 0.000691 0. 00053 —0.00126 —0.00107
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Fig. 3 NTO crystal structure
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Table 3 Comparison of spectra parameters for

different Nd crystals

Crystal = 6u./(107* cm®)  ©/ps  Gunz/(107%° m’+s)
Nd: BFAP =>50 370 >1.85
Nd: SFAP 54 298 1.61
Nd: YVO, 105 98 1.03
Nd: YAG 30. 4 270 0.83
Nd: YAB 100 20 0.2
NTO >312.5 <8 0. 25
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