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p We have measured the excitation spectra, t}.r%L reso_lgffd luminescence spectra and decay curves
— K Ai( : of the sanple Cas:Ce,Bi. The effect of trace Bi™ an Ce” lumninescence and on the resonat trensfer
1 7}%;‘8—5* : avong G ions in CaS:Ce,Bi are discussed. .
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0.045 0.3 cerium  doped calcium sulfied is a green
cathodolurinophors  whose energy  efficiency is
imental EPs at as hich as 20%. In order to inprove further the N
are more in- mnj,r_]escent properties of this material, to j
1t may Dossib}y: doize available sensitizers is important. For =
veak! a1 . this pwrpose, the energy transfer of inter- and =
4 over the PIS internal centers in CaS:Ce,Bi 1is investigated
in this work.
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“iz. Tverdogo The sanples with various dopant concentra

tions were prepared by the solid sulfurizing
1 \ .
Fie +
shane, Tzv. flux method reported elsewhere . The excitation

3 (1984) 309, FIGURE 1

Bxcitais'ion spe(_:}mn g{ ce” ggu’.ssion in Cas:Ce,

Fluorescence Spectrophotareter. The 266rm fourth Bi {Ce” : 3Xl0O Bi™ : 5X10 7; monitoring wave-
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harmonic pulses, with a half power width of 10ns enth: 570mm)

and the repetition frequency of SHz, of a YAG

and emission gpectra were measured by a MPF-4
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Tehver and
Tela 26 (1984) laser were used to excite the sarple in lumines-

_ ) . additional bands peaked at about 310m and
cence decay and the time resclved spectra meas- 3

] ; 410rm, which belong to Bi“+, are cbhserved (Fig.
. Chem. Phys. wements. The signals were recorded by a Bx-530
1}. It is a direct experimental evidence that
type Boxcar Integrator.

the excitation energy may be transferred from

Bi™t to 0™,
3. RESULTS MDD DISCUSIION R
e . . The life time of Ce” excited state is less
The excitation spectrum of Bi gnission in N

. ) than 1 _usz. The lumninescence decay curve of Bi
CaSiBi consists of mainly three bands peaked at
28B0m, 3ionm and 410 respectively. The

ORS (Eugene,

in Ca5:Bi is comosed of two components with the

time constants of about 50 us and 370 US respec-
last two are characteristic excitation bands of

3+,
B™on. ror cas doped with ce™t

In the excitation spectrum of ce”” emission

.
= tively, when the Bi~ concentration being
and trace Bi™, 2 ) R )
5X10 7. In CaS:Ce,Bi, the decay of Bi amission

becarnes faster, with a fast-component of 12 us
and a slow—corponent, 35 us. In the sample we

have found that the decay of Ce3+ emission is

{!mmtoriﬂg at 570rm}, compared with the excita-
- : N
ton spectrum of Ceo' emission in CaS:Ce”’, fwo
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FIGURE 2
Decay curves of CaS:Ce,Bi for
(@) emission of Ce at 370nm and
(b) emission of Bi at 447rm

the same as that of Bi~', having a fast decay
constant, 15 us,r and a slow one, 33 18 as shown
in Fig. 2. Bs increasing the concentration of
5% the decay for both Bi°7 and Ce”' becomes
faster. All these results imply that the excited
energy absorbed by E&:’L3+ is transferred to Ce3+
and this energy transfer process is a ronradia-
tive event.

Fig. 3 shows the fTime resolved emission
spectra of CaS:Ce,Bi. An interesting result is
obtained that the intensity of sub-bands of the
Ce-‘?’Jr emission changes differently with the delay
time. As we know, these two sub-bands are due
to the recarbination from the same excited
;tate(Bd} of ce " to its different ground states

2

i ard F

5/2 7/ respectively. The explanation

of asbove results is given by proposing an idea -

of resonat transfer taking place only between the
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FIGURE 3
Time resolved spectra of CaS5:Ce,Bi

transition Sd- 21?5 ,, which results in sub-band

A. Both the BioT and e’ ions can be excited
by the host excitation, Consecquently, Biz.{
should compete with Ce3'JF in getting the excita~
tion energy from the host. On the other ‘nand,
we believe that the co-dopant Bi-' probably may

alse affect the intermal energy transfer among
3+ 34
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Cem’ ions. The effect of trace Bi
luminescence and on the resonat transfer among
Ce3+ ions is discussed.
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