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Abstract The luminescence property parameters of the Yb*' -doped bismuthate glass are investigated, and the
energy transfer from those defect quenching centers such as Yb*" and Bi*" to Yb*" is also discussed. Based on the
optimized matrix composition and without the sharp decline of the fluorescence lifetime, the near-infrared emission
cross-section of Yb*' in glass is obviously increased, the absorption cross-section is reduced, and the capability of
laser gain and the saturation pump intensity are both enhanced. By the efficient dehydroxyl process, the
luminescence quenching effect of Yb*" in the bismuthate glass may not be stronger than that in the phosphate glass.
However, there exist probably some defect quenching centers such as Bi*" and Yb?" with unstable valence states in
the bismuthate glass.

Key words materials; Yb®" -doped bismuthate glass; luminescence properties; laser evaluation parameters;
radiation trapping effect; energy transfer

OCIS codes 160.3380; 160.2750; 300.6280; 300.1030

15 5
ERETCR B (BDFEC A BB A9 B 28 % R B AR e PE AT R MBOL MR R G, th T Bl 7 HA

KRB 2017-04-25; WEMEK A H . 2017-05-18

BLWHE: HF AR FHESE6147517D)

TEERN: F 990, B i 0F o A, BN F OB IS A R R i A SE . E-mail: semarhai@qq.com

SImE A Bk ARA968—) B WA AR5 5, F N R BOCBE RSO (BRI BO6 M BT A HAE ELAE A 5 T R ISR
E-mail: weichen@siom.ac.cnGE{EEEZR A)

0903001-1



H = e ot

BRI A A AL/ 37 0, B8 R 2 T ¢ B 1 0 IR A Al R M Dl 2 8 0, JHG 3 T o 4 A DR 4 Dl T G L D B
B DT RRITAEN . BT HAT S Ph® N [ B 7R Y L IO RS SO A AR AR R R 2 T
TERAORETT LIS 2 B AT S5 A R 75 1 8 R 1 1 D ) I S 2 B PR ORI 2R . 5340 Bi B AR AT RE = 1
FLAE N STROE R BB B L B Bi B TR AR P T £0 AR ST O o 18 R B A SE L (B
FEAR L SRS Bi B T ARSCN T SRR A O R BE L T O I 2K S5 K OFF Bi g T 5 A Ik
SERE MG W L . SRR RS T SR TS AR TR A AA T MM MIE R, WSS
T (ND B 5 1Y F 5 A BOG 88 5O G T 4R R 5C T Bi-Yb Al Bi-Nd 242 45 15 5 BE & 56 58 19 WF 52 52
210 K BiJGET SEA ORI A Bi IR0 AT S G IR AR SR 0F O il AT R B I

JEAE AR B T B A Bl S 1 i AR A OB 2 10 RO B B T AR R IR A, B H I 4%
GERY b AR ER BB A E Y H N I BOR F R T2, S — 5 1. Yb BT AR O AR A AR A Sk
fo )t A = 2 Yh B AR A R R Oy T A . R BT A L FEAE TR L R T YR Bk
B TR £ R A DE T R PR T ST O SR L B AR A T IF BEAT G BE ST L A RE AR AR B HER 1 L 2 R
W EWEIE Bl BTSN YD A AT BEAE 7R B RE B e RS UPRE i it 5B R R B ) 2 2 R

2 5 [

A AR (Bi, O,) BT f 4 203K B 84.75 Vo 1Y 5k R R 3¢ 55 38 2 5 L9 Bl AR s 16 1 45, Bt R4 B
44Bi, O;40H, BO,;8Ga, 08510, (44 %6 .40 %6 .8 %0 .8 Y0 43 Sl 48 XF i 2 43 JT i 19 BB JR 43 850 » I A5 BE IR 43 %y
0.8%0H) Yb, Oy, A 17 Bi, O, BYHE K IR G55 B JFORHA 75 2 A 650 °C 24 i T A7 fi ke, /T
950~1350 °C W RERR BRI I Ak 20~30 min, 7E &AM T o T 36 66 R 6 44 14038 40K 10 min DL |, LIS
A REFRAR B B h A R L o i TR 1) Y D' 9B 2 Bl IR AR B A o B ST A, DN G AR A R L T R O
MR A 2R

KR 66 T (LAMBDA 900UV/VIS/NIR, 314 %2 /R BRALES A B2 &1, 92 D) I3 it 1% 46 B 55 (1) Wi
WO L D KRS BE R 0.3 nm, SR ] 20 B 6 AN (FLSP920, 2 T R AL A% 28 w1 . 5 ) ) 2 b TR 2k B 338
(1 2 ST I RIS 2 T iy . 43 S0 SR FH R S (UKD R K e ST AR A o' i N A A A I 1 8 & G TR L T & AN
R 4 3 B R 3B E N 0.25 nm, FIH T LD AN 48 (R5509 A w) . H A #E47T 5605 5 R, f K
B FELIAE N 100 nA L Z83d K B R A2 A, B T BB IS FE AN 2 40 nA K LLF 6 T 5545 55 58 B A R I 2L A 5 15
W LY, 7E IR AR YR T 85 R L 5905 5 I DG R A 1 R BE B R R AT B S YD RS Y SO
AR X 3k 4 SR A R

3 LEEIR AL

I E Y 48 2 B IR R IS B WO S AT AR B B . B L BRSO YU 1B 2R B IR R B T 414
P B AR I G SR FE AT, AR 25 Fs . 25 307 38 52 4 BB 9 22 ) BT A WO BRAE 9 & I, 7E 950 nm
A S AR DX, A A L 4T 3 T R e O SR W B S TR YD B 2 B R R B I O I A
RIS F o W38 5 40 R4 B BE A e iy 52 BRI BCSS AR 0, Yb' T SRBEHE S TRk AR 3h L PR IR £k L
MR AR F1—SE AR R o YD' O B WS RRAE . WM BR AT A R 04 S BLAE 977 nm 22 AT DE(E WU I 2 1.52 X
10°% em® XN T Yb' T FRAF,, MR S Fs 25 H T8 58 4 ZLE AR BE 2R /Y W W BR AT 53X — X RE 90 2 1) 1Y
KGRI W A AEAEITT nmZif .

RIS Y & S HOE A 5 2 — 8 gkt

Oemi(A) =04, (1) glexp(EZL ;’1{10/1 j s

00 QO H 00 (A 5351 0y S S A8 THT AW WSO T 5 2 A Z 0 0l DR 0K 28 FNRR 285 4% A s {1 B 4R 1Y T 4 bR
Hosh B TEE R e OCHGA NPk HIRZ S HHGT R s E o, WO 35T 25 ) 46 W 1 BR A 1Y
TR TR T YD R RE SRR A R A B I B v o R RE R R A BE B 25 . SR B B kR R B

0903001-2

D



H = e ot

REMS3RE G Yb* " DGR AR BN X 9 e G B2R  7E LB PI AR Y b 45 2 B A R) A D't 18 45 1 1, i 2R
M T A O i 2 8 R B Sk irE R 2 7. B ) X oR, 5 k b
expl(Ex —hed ) /RT JHEEUIN T CUNIEL 1 WP ELSCER BT R) 2 F P TR B R R BRI A [ 5 o 4 k)
YD E g FEAR AT AR AL I B P A B A B R R . 29 DA 1000 nm RIS AR B X
JI A B ) SR S AT 52 418 DR TR B S2 e o DRk o SR P o 1 B0 L 5 X i) i S 4T i 75 P i %
SEEARR A5 B P K DT 9 A S AT ), FESE I B0 N AL T RII A Y YT R A S 7T 0 ) DXl A 7 8 IR i,
KEGFFFOCH I . fE=REHRG B 5 RAFHOH 192 1000 nm PAE Y 9L U BT 16 19 < K X
] o R T S O A YD B AOG LR MO BORE L 75 B U 0 g B i A S AR BEAT BT . Sy — T,
PEEEEE R YD AP AR IE FORE S R RV TR SRR AS U L WSO 1 AR A S5 't 1 3 A A B R ) 0 2
{H X — s SRR YO RS OUA TR . 22 W S AT 3 A YD O [R]  RE S S 0 L G ARUR TSR 2
I A6 BE 4/ D RAEE 2,/ Z, A W BE S BUTT T 9 B I BOR SHIRII A 29 1/5 R UL ANH E JE

A A A 52 9 G AF AR5 W B % 58 6 3% L AT R F-L(Fuchtbauer-Ladenburg) A = M A%
TG B YT R S, B

4
rad

g, (2)

A
cml(/1 ) -
’ 8men

A A8 B R SRSLE AR IR OB DG T BR8] A L022490 s ' sn NATHTA 1 q QO I — 5L
T2 BREC ATAR GG A2 B YD 1B 2R B R R DR R SO T AR B N 2 LSRR . B RRER B P Yb'T
8 % BRI G 3 AN 18] 2 Fp PR SEER BT L IR R SRR 290 1,55 X107 em® . Z (R HOC B AL i A2 v
TR PESH RAE T B A 45 B8 1 B9 55 R BB A N BB BT RS OF BT R

1.80 1.80
E 1601 130 £ L60T E,:977mm
5 lo5 S
5 140} 150 3 L40r
=) /1 =
S 120} 15 § S 1200
g / a
£ 100} 110 & 2 100+
19} S 3 A 1=
# 15 5 g )
% 080} q % 0.80 s
@ 410 &) g
g 0.60 5 & 5 0.60
' 172 % =
S 040+ -10° £ 040}
0
go.zo 1-15 £ o020
S 1-
2l 20 ol
; ; ; _95 i ; i
850 900 950 1000 1050 900 950 1000 1050 1100
Wavelength /nm Wavelength /nm
LY 4 R R 41 81 X R B2 Y 4B R R 41 51 X 10 % B
Fig. 1 Near-infrared absorption cross-sectional spectrum of Fig. 2 Near-infrared emission cross-sectional spectrum of
Yb*" -doped bismuthate glass Yb*" -doped bismuthate glass
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