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\. INTRODUCTICN
Yetriue ah:minixm(‘:’zAl5012) and  gallium
(Y Ga OW} garnets are the excellent host for

3
wminescence and  laser material. L

ad Y,<u:¢5012 garnet  phosphors  codoped  with
eel3+) ard Th(3+)
wich

The YEAE

are an interesting system in

s rizber of radiative, rormradiative and

1 mergy transfer processes can take place simal-

tanectisly .
In studing the flucrescence properties of the
3+

; Y3M501?:Ce3+,1'b garnet, energy transfer from

Bi3) to Ce(3+) was cbserved by Liu and Me of
! energy
:Ce,Tb single corystaly films made by

transfer in

YSA'L 50 5%

liguid phase epitaxy was studied under the exci-

tation of the electron beam pulsez. Recently
minescenice properties of the Ce(3+) ion in

R, galmet3 have been reported just, Here

Doew gresn luminescence material by Ce(3+) and

B{3s) gallitm garmet

thosphor and Tb{3+)—» Ce{3+} energy transfer in

—coactivated yLirium
this system are investigated for the first time.

2, EXPERIMENTAL
The procedure used in preparing the phosphors
stidied was essentially a solid-state synthesis

at high témper‘ature. A part of the Y{3+) ions

5 %ere replaced by Cel3+) ard Th{(3+) idns. The

performance of the processes of the preparation
wd optical measurement of sample had been
soribed previouslyl.

The 286.0 rm pulses obtained by

laser

22-3313 /88 /503,50 © Elsevier Science Publishers B.V.
fortl:-Holland Physics Publishing Division)

flucrescence lifetimes
have been studied under the excitation of
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FICURE 1
Excitation spectrum of the Ce(3+) 520 mm emission

in YSGaSDlz :Ce, To phosphor.

fourth-generation of YAG:Nd laser are used as
the excitation source. The signal was analyzed

by an BX-530 boxcar integrator.

3. RESULTS AND DISCUSSION

The strongest ewxcitation band corresponding
to the 4f-3d transition of the Tb{3+) is pre-
sented in the excitation spectrun of the Ce{3+)

enission for YGaOl :Ce,Tb when the Ce(3+)

2"
emisgion at 520 rm is mondtored (see Fig. 1).
In YjGa!aOl? :Ce,To the excitation spectrum of the

Ce{3+) ions coincides with the absorption spec-
tra of the Cel(3+) and Tb{3+} ions., In the system

Y. Ga 0. :Ce,Th between the Th{3+) {(donor) emis-

R P
sion spectram and the Ce(3+) (acceptor) excita-

tion spectrum overlaps considerably.
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These results show that the energy cobsorbed
by Tol3+) ions transfers to Cel3+) ions by non-
radiative and radiationless energy ‘transfer

mechanisms.

nother feature of the rediationless energy
transfer is to exhibif a charge of the fluores-
cence lifetime observed of donor. In fact the
donor fluorescence lifetimes cbserved of the 5D3
and 5D 7 levels of the "[“03+
Ce concentration when the Y Ga 0

3757120
are respectively excited by the 266.0 nm laser

are decreased with

:Ce,Th sanples

pulse with a width of 10 ns, For example, the
intrinsic lifetimes T (416mm) and T,(544m)
of %t in Y,Ga0,,:0.01Tb are 0.59 and 3.38
ms, respectively. The lifetimes T {41l8mm) and
wi{844 rm) of the donor in the present of the
acceptor [Ce(3+), 0.5%1, however, are 0.16 and
2.38 ms, respectively. The radiationless energy
transfer efficiency 7 is given, The calculated
values of 7 (418 rm) and 7 {544 nm) are 0.73 and
0.30, respectively.

This sensitization effect deperds on the
donor (Tb) concentration. Figare 2 shows that
the eamission intensities of the Ce(3+) depend
on the concentrations of Tb in Y36a5012 urder
26% rm W excitation at room temperature.

It has been established That the energy tran-
sfer from the SDS and 5D4 levels of Te{3+) to
the Ce(3+) ions tekes place 1in the system
YSGaSOIZ:Ce,’Ib, which results in to enhance the
emission. Under excitation of short wavelength
Uy, Th(3+) ions in YGG:Ce, To system are excited
into £75d state which lies in the region from
250 to 285 beisi} and then repidly nonrediatively
decay to D and D levels. A part of the exc%

tation energy di rectly transits from 5D3 and p N
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o 38086
to F 5 levels and results in Th{3+) charactes 3 i
ristic e:niésions; and other part of energy tr : .15 consider
sfers fram 5p. and 5D levels to Ce(3+) ions eolor in 1w

3 4
nonradiative energy resonance. Radiative energy

transfer from To{3+} to Ce{3+) is rot dimportan
in the system Y (;61501 o
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