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Fig. 1 The optical absorption spectrum of Pr'* in the Fig.2 The optical absorption spectrum of Yb™ in the

fluorozirconate glass fluorozirconate glass
25 o MW 1 RT LA, P 46 Ti SEAM0GEE UK
m:[,ti,'i: P PR P (814~ 924 nm) B AT IEAMW M. i 2 7]
R B, Yb™ 7E 810~ 1072 nm X —KAILLAME BN A — 1)
TEIE- Eg 1HP . i PR WA M, VR A U 11 8 JEE AR K, ‘;ii'-Jl, %Tﬁ—fﬁil&
Tl SREIBE] ey MES (AL P Sh v G ILE AR AL TSN
n JF4 s, FTEAESAOCPERT T Y ARSI A K 3
St 3 A WA R S A3 1 P A YR IR (T
ok iy w,, Pt (REE WO H s IREREIRAS, 43 06 % B v AR e

G A A I SR 6 W 1) . AP 3
L TPETEL YD ) Fy RS Pr Y Ga BEZRA R A,
Fig: 3 The energy level diagram of Pr™ gy o ey iy LR AR F A T, 752 RO A 3, R
and YD for the exclling PIOCCSS ) o g b BATBUGAE I . T Y™ SUAT S M H i
HEZk, BT AE RO AR A, BT LAOH AR AR
RUREF, & AT MR EHE B . AL | ATBAE L, Pr™ (OAEZE Pas P To TP 1R
Ko B EA, EIIRE R, FABL FAHb P 6%, dir 3 4L P 19 P il
G fis 42 W10 it 2 2% F 06 5 BB IO REREA 2, BFLL, 24 Pr™ T G AR ZRR T LLFE I
OO T I R AR B, BREEI P AR,
3.2 LEEmAR
SRR TG R I 3 TR, ARk A HOR B R IOt 814~ 924
nm) FIECRE, 1 EERIBOS IS R R R AL, Pt AN AR AR, SRRSO th YT BT

ing of upconversion luminescence



10 14 25 2% SRR Eh R B Pt Y bt Y RO 1459

PEAE . YD L SRR B R Feo tHTFs ES Py 1Y Gs ERIMRER A £,
AT MR A B, AR LS, Y™ e fEEgy Pr*, 1 Pr™ BRITH| Cs fiER. X
H AP 56 2 MPHER 2 5800 FIIRe AL RS, AT AERCROCMERZ R, 416,
() Pr™ P AR AR, WO G T I fig b, BRITEIP. A TP I Pr" [MAEH Has H s\ He
R PR TIRE, B2 T BRI NG, Pr’” ZEVT WG A 4 AR 11 L e i we e e fn—
FR ML, B 4 0L YBY Bl P ) Rl B s T e AT IR BR AT fik
2 .
3.3 LR AHBRESHAEKXER

P 5 AE B KR R YD P 1 R U8 6 (635nm) (158 8 5 3 A KK ) G

12 16

g ol g 12+

8 28t

= 4 L E

g

"'0 i = 0 . i

460 540 620 80O 840 880 920
3 (nm) A (nm)

Fig. 4 The upconversion luminescence diagram of Fig. 5 The effect of the exciting wavelength on the in—

Pr'* sensitized by Yb* (excited by 880 nm) tensity of upconversion luminescence (635 nm)
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Upconversion Luminescence of Co-doped Pr’* -Yb™
in Fluorozirconate Glass

Li Maohe Hu Hefang Qi Changhong Lin Fengying
(Shanghai I'nstitute of Optics and Fine Mechanics, The Chinese A cademy of Sciences, Shanghai 201800)
( Received 29 October 1996)

Abstract The optical absorption spectrums, level structures and upconversion
luminescence of Pr’* sensitized by Yb™ in fluorozirconate glass are studied. The
results show that Yb™ ions transfer energy to Pr’* ions by the energy resonance
translation between rare earth ions; the intensity of the upconversion lumines—
cence is the highest when the glass is excited by 880 nm-wavelength light; the
intensity is high both when the concentration of Yb™ is low while the concentra—
tion of Pr'* is high and when the concentration of Yb™ is high while the concen—
tration of Pr’* is low.

Key words fluorozirconate glass, upconversion luminescence, ion sensitiza—

tion.
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