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Abstract: Yellow laser sources in the range of 570-590 nm have many important applications in frontier fields
such as flow cytometry, sodium guide star, and ophthalmic surgery. Yellow laser output from blue laser
diode-pumped Dy’ *-doped crystals is a promising technology with advantages of high efficiency, compactness, and
high power stability. However, Dy’ -doped laser crystals mainly focused on low-phonon-energy fluorides, while the
high- phonon-energy oxides were rarely studied. Herein, high-quality Dy’ -doped and Dy’", Tb*" co-doped Y,SiOs

(YSO) crystals were grown by the optical floating zone method. The yellow emission and energy transfer processes
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in Dy:YSO and Dy, Tb:YSO crystals were investigated. Compared with Dy:YSO, the absorption cross-section of

Dy, Tb:YSO at 450 nm increases from 1.75x10*' cm” to 2.21x10*' cm?, and the yellow emission cross-section at

574 nm increases from 3.45x10*' ¢cm” to 4.32x10 ' cm”. In addition, the co-doped Tb*" ions act as deactivator ions

and the energy transfer efficiency from SH,5), level of Dy3+ to 'F4 level of Tb*" is 50.7%. As a result, the lifetime of

Dy’ lower level is greatly shortened to 202.9 ps, which is favorable for population inversion and yellow laser

output. These results indicate that Dy, Tb:YSO crystal is a promising yellow laser gain medium.

Key words: Dy:YSO; Dy, Tb:YSO; yellow laser; crystal growth
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Fig. 1 (a) Dy:YSO and (b) Dy,Tb:YSO crystals grown by the
floating zone method; (c) Dy:YSO and (d) Dy, Tb:YSO
polished plates for spectral measurements
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Fig. 2 (a) Schematic diagram of Y,SiOs crystal structure;
(b) Polyhedron of the ytterbium ion center in Y,SiOs crystal
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Fig. 3 XRD patterns of Dy:YSO and Dy, Tb:YSO crystals
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Fig. 4 Full-range XRD patterns of (a) Dy,Tb:YSO and (b) Dy:YSO
crystals together with their Rietveld refinement results
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Fig. 5 Raman spectra of (a) Dy,Tb:YSO and (b) Dy:YSO
crystals
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Fig. 6 Transmission spectra of (a) Dy, Tb:YSO and (b) Dy:YSO
crystals

LR IR BE AR — B, ARSI X S IR = 5, Ut
] Tb> 5 24 o 8 3 FEAR S AR B Tt B 77 MR 4K
7£ 6000~7000 nm 73 [l V\Jiﬁtljf)”r/\ﬁﬂﬁﬁwifﬁ M,
Al e A A AAE 1 75 - R R K.
2.4 WRICETE

K] 7 A= T Dy:YSO 1 Dy, Tb:YSO & 44 [ i
G A& A 1l BUR/AS W) Ra R - A

Gabs (A) = % 3)

HA, ows (1) RPEK AL RRICET, o AR
¥, NA Dy BT HB K IE (AL {ons/cm’) .

Dy:YSO #I Dy, Tb:YSO #fA7E 450 nm KLU &
BN 0.97 F11.22 em™' o ZEMR U 450 nm T,
Dy:YSO Al Dy, Tb:YSO &AM Yt I o7 & 230, 1t B
Dy’". Tb* BT 345 44 3R W B 2048 YSO 5 k3%
SR FE . Dy, Tb:YSO i IR Wl i & A4 T 3 i A4k,
REEAE 473 nm Ak OHy 50— *Foy BRI X B AR i
A BW 0.57x10 7" cm? 8 E B W
1.24x107" em®, X AR ] B B 5 RS 2% AR R

WK 8 Ao, fefi® ET1 WFENE T FAEZR “Fop
MR T FER, MRS R ET2 LRIk 7k 7 MK
REZLIIR ], (R HE TR FHUR S, AR T
473 nm KCAIIRCELTHD . TEFRIE G 450 nm A,

J. Inorg. Mater., 2026, 41(7): 930-938

X5, %5 Dy:Y,Si0s Fl Dy, Tb:Y,SiOs . &t A= 4 5 35 K S 6 1 1 A 935
£15
5 @] 3 Dy,Tb:YSO
J I -
S ¢
X 2
J1o | 8
g g
% % Y T T
2 Wavelength / nm
§ 5T
! jU ,,,,,,, /
£ E '
_§ 0 II L: b pia, 1 1
< 300 400 500 600 700 800 900 1000
=15 Wavelength / nm
é ) _ Dy:YSO
o g 25
o g ~2.0 Hys,—*lsn
% 2 15
ST 82w -
8 _g 2045 152> Fop
by 2 460 480 500
§ 5rF Wavelength/ nm
: M‘/
2
£
B 0 1 1 7
< 300 500 600 700 800 900 1000

Wavelength / nm

K7 (a) Dy, Tb:YSO Fli(b) Dy:YSO g4 i) W Ybe 4 i
Fig. 7 Absorption cross-section spectra of (a) Dy,Tb:YSO
and (b) Dy:YSO crystals
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