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Abstract: A high quality Yb: GdScO, crystal was grown by Czochralski method. The X-ray diffrac-
tion was refined by Rietveld method, and the calculated crystal density and doping concentration
were obtained. The effective segregation coefficient of Yb™ is calculated to be 1. 04. Its absorption
spectrum, emission spectrum and fluorescence lifetime were measured at room temperature. The ab-
sorption, emission oscillator strength, spectral line strength, transition probability, energy level life-
time and integral emission cross section of Yb™ in GdScO, matrix were calculated for the first time.
The laser performance is preliminarily evaluated. The results show that Yb: GdScO, is easy to output
laser near 1 030 nm and 1 060 nm, while the laser output near 1 000 nm is only possible under the

condition of high population inversion.
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Fig.1  Photograph of the as-grown Ybh:GdScO, single crystal
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Fig.2 Rietveld refinement results of the GdScO,crystal ob-
tained from the XRD data(cal, obs, bckgr, and diff
mean calculated data, observed data, background,
and the difference between observed data and calcu-

lated data)
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Tab. 1 Structural parameters from the Rietveld refinement of Ybh: GdScO,
Atom Multiplicity Wyckoff letter x ¥ z Occupancy U.,
01 4c 0.470 876 0.250 000 0.081 371 1.5677 0. 100 79
Sel 4b 0. 000 000 0. 000 000 0. 500 000 1.056 2 0.05178
02 8d 0.208 495 0.583 306 0.201 682 0.9358 0.057 90
Gd1 4c 0.442 395 0. 750 000 0.516 818 1.0252 0.02193
Yb1 4e 0.178 142 0. 750 000 0.693 908 0.063 4 0.039 20
Lattice parameters a=0.5757317nm, b=0.794584 3 nm, ¢=0.548934 6 nm
p=6.62282¢/cm’, V=0.251 119 6 nm’, space group: Pnma (No. 62)
R factor R =3.64%. R _=4.97%
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Tab.2 Composition of Yb:GdScO, crystal obtained from ICP-

MS analysis
lons C/% C/% ko
Yb* 5 5.2 1.0400
Gd* 95 94. 8 0.997 8
Sc™ 100 122.70 1.2270
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Fig.3 Emission spectrum of Yb: GdScO, crystal excited by

916 nm laser
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Fig.5 Fluorescence decay curves of the °F,,—’F,, transition

of Yb:GdScO, crystal
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Fig.7 Absorption and emission cross sections of Yb*:GdScO,
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Tab.3 Computation results of absorption spectrum parameters of the °F,,—’F,, transition of Yb: GdScO, and Yb: YAG

WS ¥ 5 B W AT 2k 54 B S/cm” LR WU R IT AR ALs™
Yb:GdScO, HL{##% ¥ (ED) 9.050x10” 6.240x10™ 588
Yb:GdScO, # # % F(MD) 1.811x107 1.278x107™ 117
Yb: YAG B #% F (ED) 3.58x107° 1.45%107° 879
Yb: YAG BB F (MD) 3.32x107 1.28x107 82

%4 Yb:GdScO,#Yb:YAG &{E YO "8I °F,,—°F,, KT L SHESHITEER

Tab. 4 Computation results of emission spectrum parameters of the *F,,—’F,, transition of Yb:GdScO, and Yh: YAG

o TR K 5 %%Eﬁiﬁﬁ EJWEZ%EW’(E e 5t A5 i/
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