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Abstract Single crystals of Yb’" doped Y;ALO,, up to 25 at.% were grown by the Czochralski method. Using the pulling
rate of 0.8 mm/h and the rotation rate of 10 rpm, single crystals with diameters of up to 40 mm and lengths up to 160 mm
were obtained. The growth atmosphere was either pure nitrogen or the mixture of nitrogen and oxygen. The crystal was
bluish green when using pure mtrogen and the crystal was colorless when using the mixture of 99% nitrogen and 1%
oxygen. The concentration of Yb' ions decreased with increasing the length of the crystal and Yb' concentration of core
area was slightly higher than the other areas in the compositional analysis. The fluorescence lifetime decreased with
increasing the doping concentration of Yb*" ions.
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Fig. 1. Yb: YAG single crystals (a) Yb 10 at.%, (b) Yb 25 at.%,
and (c) Yb 15 at.%.
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Fig. 2. Core regions of Yb: YAG single crystals observed under
crossed nicol polarizer (a) Yb 10 at.% and (b) Yb 25 at.%.
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Fig. 3. (a) Photographs of sample preparation regions for ICP-AES analysis and (b) variation of Yb’" concentration in crystal along
the crystal length.
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Fig. 4. (a) Absorption spectra of Yb(15 %) : YAG single crystal as-grown and after annealing, (b) Photographs of Yb(15 %) : YAG
single crystal before and after annealing, and (c) Photographs of core region in Yb(15 %) : YAG single crystal before and after
annealing.

3 FHEAoT Yh' o]l YR A o] color center
7} YeRbE Zlelt10].

Iy air 9171, 1500°C, 18A17F &<t o
color center= AMEFAA] Kol k), TS

=]
=2
F

% ol
ig. 4(b)



72 Jang Bo Shim, Young Jin Lee, Jin Ki Kang and Young Kuk Lee

oA He A o] AL M2 HEAofA FAoZ
HEIATE oA air £97]00Ae] EAfel s AA
9] 2k Ago] slasEr 3YUE Yb' o]0 YBE
vy 7] o iEoltt.

ek, AaEke] s
YAG @27 BRHe] ofd®] A, & core®} stress striation
5 Ags Ao w BT Fig. 4(c)2] oldd
o] ARE HHE, {211} 2 {110} facetdel] <J3l 34
H core, FH EHUAdS YERI= stress striation©]
e A Qe 58¢ A AEEA stk 1
vl A4 Ao =A ARl Ui =i AE S, I
o] g3l=o] EYsEe 797 e Yb: YAG Al¥el
MNE HAEHA LAUTE Fig. 4(c)d] oLy Fo| ARS
B coreE 2.0 mmolA 1.8 mm= <F7F A4S ¥hA|
stress striation®] G992 Ws7t glATt. o] AZe} core
2 stress striation G| BF A3 Yang[3]e]l HL
o} zfolE Hol= A& 1600°C, 36A7F 53t oIS
g 23 2 AFe] 1500°C, 18417k 27 2}o]
2 QI3 Zlog F=Hr

i 2oz Adst Yb(15 %):

3.5. 3% 9

ofl

Yb(10 %) : YAG A7) Yb'" o]&¢] *F,, 99
He 1.6l msE SAEY £ YBE 25at% =3
g AL 0.64 ms®E VERATE ¥ TS Fig. 59llA
B vpel 7o) Yb' o]le] = Tt ZIgl w
g 7hasidnl. Antdog w3 wryl 2713t ule)
& olE 7H] A”Zt AAHI, 1 AZ7F 1~2nm
o]&tZ FolXH A o] 2E7re| A% Zhgo] WA
r A% g3 Jehdth a8 3552 YBE =
g YAG AN FF Fo] § A} et

Fluorescence lifetime (ms)
|

00
T T T T
z - ‘z

rey) re-

Y b concentration (at.%)
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