ESRE R ot ik
5 8 H

¥ o5 v 9% a4 M

Spectroscopy and Spectral Analysis

Vol. 25.No. 8,pp1199-1202
August, 2005

Yb:YAG BIFHEELAKIKR

T3W ., T

FoEKMW, BEB, TREE

LR KA S (5 o Tk Be . TR JFEP 475001
2. W ERR e BE B R LM ST, g 201800

# E IS T Yb: YAG SERIAERCIS . 41 940nm AYUT LT ARG kI, Yb: YAG & AE B B
ko6, L LB 498 nm MY HE 6 & OGRSk DR B BE L, T H YD B ARk B AR, B
KOCHESE . AR R YD SR EEH S B S ERYE, BT YP I NEA YAG REF. &

B A4S TS AR R T R A A AR T B .

T AVERE; Yb:YAG ks K
hESES: 0782 XHERARIRAD : A

1l

Tl

EAEOKR . Bl MERE InGaAs M 5 O SR 1Y % JR A
RIS, B YO BB SR T AW 2850, 5%5%
HI48 N RIERAH H, 8 YOI (36 M R A LT — S 4R 4
YbH WU E 0. 9~1. 1 pm K E L fES InGaAsLD i
PR SR WP SO B PR AR L, X TR
EE TR EREBREET. R EER KRS
K, AR TR CHREAREE, EFE
& F LD il L E R SOE S m sk, |, NafE N4
oAk . HRT, R InGaAs #8580 2% 00 1 . 35 1 22 9 . 52
BT YD OB Bkl S BB EOR R R
MEZ W5 YO R R, Yh YAG SR AT Rk,
PP BE. S Ah R TR B F- - FRAIERMG T
ELA 0 9 0 W AT AN R R XA R ok S R S S
AR . RS YD Ok R b R R R T i —
G X H SRR A TR AR R T B .

YOO AR A, TR RS, 5T R
FAL . BWAS BFEXANRE DT ZFHEK D, FiS
JEI LA FGE AR & T 5 e AR M EAE . Ir LLfE B
YO RO R B A AR R R X — g R
1970 4E7E YbPO, Z AP E ML, KA 1 pm 1
AR R R R MR R AR g aLs. FREB
YU R R R, BRI T YD [ A R &R L
AN

WA B 2004-09-18, EITHHEI: 2004-12-26
HEWMB: BEARP A (60177003) % B3 H

XEHE: 1000-0593(2005)08-1199-04

1 % 8

Yb: YAG A i o 45 gk B 42 P 3k W <111 > F A K
SR K BT E R ALO;s . Y.0; Al Yb, Oy, Yb*' [ 35 24
WHE N 5 athh~30 at¥% . FESL W T <<111>J5 [ 4 #0m
T 6 mmX6 mmX1 mm K/N, BRENE, Yb: YAG &
A B 3 21 41 5 e S % A AT L %€ S S 3% B I AE 2R 940 nm
WA W 7= InGaAs 2 S R BOE 2 1 # & 608, A TRIA-
X550 B Mt kA HBESE A5 55, W8l 300~1 700 nm,
WA B /NF 0.1 nm,

2 HERSTHE

Yb:YAG SRTE# IR 77 K (93T 20 4h 5 5656 e 4n i 1
FiE7R s WU R PERIE A M 970 nm # 1. 06 pm. A 850 K 5
M, BRPSEIENL T 1. 03 pm, FEMRIR 77 K. 26 A 0
A, 7 Yb: YAG @ik d . YB' SRR F. f1 L RESR
PFsp 4y oy 3k 4 A 3 A4 Stark F RS, 6 AR IR 2O 1
PBOZAT 4 A KEGHE ., (ENE e LLE S, B ZEMRE T Yb.
YAG iRt A AW EEM R FEW . XEZREH YD M
BRI R YAG JETR T 0. TR, M 4f %2
B PR 7 ANEE B T R RO AN, YD R A f e
BAE13AHTF, SHMWERE ML, YO 4/ BT sz
Bt BT 5 R B A R R R R A M B AE . B A
YAG ®EA R EENS TR, S Stark BER AR
5 A% A TR S AE AR DC RO, . — SR A IR s &5 Ak & i

EE® N B, L. 1972 44 WE Y S (5 RO T2 B Rl B2



1200 ik

5oL o3

®

W, YO FERES YAG R A F A& S BOR W M

7-
BRI S FOR IR PR X, BB 9050007
6.
=
g
- =)
250 £ 5 667.599 97
. =
s &
g, 200 E 4 498.399 99
iz 2 485.6 652.400
3 & a9l 636.599 97
E 150 E 31 465.600 01
> =
g N
duo; 100
2 '3' ;
S A1 — - - ; - ;
= 50 ¥ 450 500 550 600 650 700
3 PR N B Wavelength/nm
of T i Fig. 2 Emission spectrum of Yb:YAG in the visible region
960 990 1020 1050 1080
~|[]\ ‘EZ ~\’e ‘I 574 N NS »pno =)
Wavelengthvnm 9] B TE S K00 . ORI AR T IO R 2 R
. ~H =HT 1 Sy T T Sl Sl 33 0
Fig. 1 Near infrared emission spectra of Yb:YAG crystal Yb: YAG dh 75 T WL 3% B () 9 A 450~ 700 nm,

at room temperature and 77 K
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Fig. 3 Schematic representation of up-conversion by energy transfer from Yb*" to Er'*

and Ho®"
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Fig. 4 The schematic diagram of cooperative luminescence

process between Yb**
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Fig. 5 Cooperative luminescence spectrum ( continuous line)

and self-convolution of the infrared emission spectrum
(dotted line) of Yb:YAG
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on the excitation power
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Abstract

201800, China

Cooperative luminescence phenomenon of Yb: YAG crystals was studied. Up-converted blue luminescence was obvi-

ously observed in Yb: YAG under excitation in the near-infrared region with a wavelength 940 nm. Experimental evidence was

provided by the fact that the intensity of 498 nm luminescence shows a quadratic dependence on excitation power, and the inten-

sity of blue luminescence increased with the increase in Yb ion concentration. It is concluded that this luminescence is due to a co-

operative process resulting from a strong interaction of Yb ions. The cooperative luminescence is possiblely assigned to the

strong interaction of 4 f** electrons and neighboring Yb*" ions in a covalent host lattice such as YAG. Theoretical cooperative lu-

minescence spectrum was calculated.
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