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Table 1 Physical and chemical properties of Yb*" glass
properties YB2! YS

N\'I;Z()S/(Wl%) 13.75 16. 79
Nyp3t /(102 jon » em™ %) 16. 8 16.9

Non-linear refractive index coefficient n»

J(X10-18 esu) 1. 96 1. 62

Refractive index at 587. 6 nm n 1.664 9 1.586 4
Refractive index at 486. 1 nm n, 1.6721 1.593 6
Refractive index at 656. 3 nm n_ 1.6602 1.58314

Abbe value v 58.42 58.7

Coefficient of linear thermal expansion «

/(1075 « C 1) (20~100 C) 6.9 6. 42
Transformation temperature T,/°C 609 540
Soften temperature T./C 650 585
Density/(g+ cm™ %) 3.99 3.25

Note: YB refers to Yb*" doped borate glasses, YS refers to Yb*"

doped silicate glasses

Y

0 T
NU _ sz()g WtAHI\]/\ % 2 M
MY|)2()3

wtoh Yb, Os M H 4r s o HFES 1% & (g -
Na Sy Bl 4 j][] ﬁﬁﬂ}n ﬁﬁ’ 2 6.022 X 10% mOlil; ]V[Yhz()3 A
Yh, O (53718 . AELAMEATH H 0 1 np FIZ BT IR R AL
y Fm A

cm )

n, = (2)

2.8 X 10" (np — 1) (nfy + 2)°
npy[1. 52 + (b + 2) (ap + Dy/6mp 17

AL AMET I ny BT PR OGS B WO W
BESPZ — . RIS RGN, Bk kL
PEST I R R BRSMOCER B AL R RS, 7R A RE
ZORWEIRTT N TR R IR K A N R 2R v T R R
B, AR 1ATLIE I 78 YB*' (102 jon » em ™ *) ¥ B AH [ 1
BT, 5 YO B4 sh st A, YD 5 24 nk e 46 9t
AR B R oy BN, BEA, YD B AR R SR DI A
AR I A A T B R TR B X (A B B A o A, HL AT R
Go BT A TR R85 AR OB
2.2 WRskig

125 Yb'" 5 J% mk 2 &b B 55 0 W Wit 26 . 7 850 ~
1 100 nm fy W YAC X Sa v, e 32 06 8 F 975 nm, W ALY W 37
F 908 nm, 7£ 925~960 nm i Pl — %8¢ Ay 9k A R T TR 0
WEEEFERT, YO MM ES F, fda®M =1
Stark T &gk, & Fr . 2% A Stark FREZ™ . fig
2 Stark 43 09 K/ F B R T iR R 5T . B 2 TR
N YD FEBEESH R R M RE S HAE L. 975 nm 1 IR i e it
NF Yb* BEGLE f Stark BB a—d W ERE, HISLSSF, . Al
WOR A Fs M RE R Y B I Stark BEZS Z A9 BRiE . Stark fig
G e XM 2% P 908 nm 4b AR WL . 7E YD B 2Rk
BEIE WO T, AR B 974 nm BRF I Y W I 0, Ik
e 3 7 JR) BB T 1 FH 5 1S 9 AR 38 50 R i R ER T AR B
TEW L AE YD B A 0 1 A B B 4 RO R g A R

y(m®/w) = (3

Wl . E WAL T 974 nm, BRI IR 9% 7 T 920 ~ 940
nm, M¥A 908 nm AU IR G, PR 301G 3% 38 1 W O %
AR SR LY B R L 41 43 pe sz 0T, AR Sk (8] wT
GO E PR LALO, T H 400 T8 142 [ BO, JFa g 5 78 U &5 47 A
MTEBLT . AP 5 B AL 0 T AR A 4 54 2 Bk
WA TR RS Ay . Li,O, CaO,
Zn0O, MgO, ZrO, (3 4y 5k 1. 65, 1. 67, 3.3, 3.3, 4.5)
Sy, BT RRHEIE B DY T A [BO, J3E A P &% 25 4 . AR 4% Sk
I H, 7 YO BB s b, M B i
NECH 3, AR /NS BB T LBO, I & . /1 +[BO, ]
A UHL ] B 0 B SR T PR LK B o R,
S e R s SR PR S T 181 A AE LR 45 I T AR E) O g
B, [BO, RIS — & B i A4 i iy B 48 = /A 4
[BO; I ARG & . 4% 200 I8 b b 2 10 i & [ BO, JBr 75 221
SARIBO, 1% B R ARy, HAHIO T2 B A& F 1
AR AT BT . 7E YD'T 4B At kMR R B 5 b, b T R 45 A&
BRI BB P44, W Lit, Na*, Ba®", Ca*", Zr'", Ti'",
La*" &, A M # & = MR LBO, J1a) b EOZ 210, Mt
BT Yb' R E RS R R, R B ZnO, ] T A
[MgO;, ] T4, [TiOs ] J\ T A& X3 7 LY DO, I/ {4
O I Ab A, 3 — 2548w T LY DO, J/\TH 4 1 R X #R 1 . 1E
FR VRIS KI R BB S 1 0T 15 B YD BB 2R Stark 43358
4, BT 74 Stark FHEZ .

100 975
908
80 944
N
E
2 60
3
9
-
2
2 40
20
800 900 1000 1100
Wavelength/nm

Fig. 1 Absorption spectrum of Yb*' in glass
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Fig. 3 Setup of fluorescence spectrum
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Fig. 4 Fluorescence spectrum of Yb*" in glass
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Table 2 Optical properties of Yb*" glass

Properties YB2! YS

The int ted absorpti ss secti abs

¢ integrated a hsorption cross section S,/ 3. 96 3. 44
(X10" pm®)
The stimulated emission cross section o/

, 0.53  0.843

(pm?)
The spontaneous emission probability A/s ™! 1.176  0.952
Fluorescent time r/ms 0. 85 1.05
oy X1 0.45  0.885
Fluorescent half-line width at 290 K/nm 51. 88 65.5
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The Preparation and Spectroscopic Characteristics of Ytterbium Silicate
Glasses

LI Wei-nan, ZOU Kuai-sheng, LU Min, XIANG Li-bin
State Key Laboratory of Transient Optics Technology, Xi’an Institute of Optics and Precision Mechanics, Chinese Academy of
Sciences, Xi’an 710068, China

Abstract  Yb’' -doped silicate glasses were prepared at high temperature, which had a small non-linear refractive index coeffi-
cient n, (1. 62), lower transformation temperature and lower softening temperature (540 ‘C and 585 °C, respectively). The
absorption spectrum from 850 to 1100 nm showed that the main peak was at 975 nm with two subpeaks near 908 nm and 944
nm, respectively. Emission peak was at 1 010 nm in the fluorescence spectrum with a 65. 5 nm fluorescence half-line width. The
integrated absorption cross section, stimulated emission cross section and fluorescence time were caculated to be 3. 44X 10" pm?,

0.71 pm® and 1. 05 ms, respectively, which satisfy the requirements of laser glasses.

Keywords Yb’' -doped silicate glasses; Spectroscopic characterics; Stimulated emission cross section; Integrated absorption

cross section
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