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The compounds CaGazSs and CasGasS, have orthorhombic and cubic structure respectively. The photoluminescence of com-
pounds CaGa:S«Eu and CasGa:S+Eu were investigated in the temperature rang 77 TS 600 K

Maxima at 555 and 630 nm are observed in the PL spectra of CaGa:S«Eu and Ca«GaiSn:Eu respectively at excitation of the sam-

ples by light of the mercury lines (365, 313 and 254 nm.).

The excitation by the pulsed-nitrogen-laser (4 =337.1 nm and r=3-10* 5) Jeads 10 4 maxima at 523, 538, 586 and 600 nm in the
PL spectra of CaGa:S«Eu. In this regime maxima at 551 and 653 nm take place in the PL spectra of CaGaa:S«<Eu.

1. Introduction

The compounds CaGa:Ss and Ca«Ga:Sr have ortho-
rhombic and cubic structure respectively. Some experi-
mental data were presented in [1-4] about physical proper-
ties of CaGa:Ss activated by rare earth elements (REE).
There was not an information in a literature on the com-
pound CasGasSr. It has been synthesized and studied by
us for the first time. The closeness of ionic radiuses of Ca
(0.99 yand Eu (1.12 ) creafes the favourable condition

for the substitution of Ca by Eu. Therefore ternary chal-
cogenide semiconductors such as CaGaxSs and CasGars
are the most simple and convenient objects for the investi-
gation of the luminescence of Eu ions. In this paper we
present results of our investigations of the photolumines-
cence (PL) for the compounds CaGa:S¢Eu and
CasGa:S»Eu in the temperature range 77< T =600 K. The
measurements were performed in both stationary and im-
pulsive regimes.

2. Preparation of CasGa:Sv:Eu and CasGaxS7:Eu and
the method of investigation

The compounds CaGasS: and Ca«Ga:S7 were synthe-
sized by methods, which were described in [2,3].

The lattice parameters CaGa:Ss a=10.021; b=6.06 and
e=10.052 agree with structure data obtained in [I]. X-
ray diffraction analysis of data obtained for CasGaxSs
shows that a cubic structure of a spherolite type with
2=5.67 appears in the interaction of CaS and Gai3: in
ratio 4:1.

The effective (PL) in stationary and dynamical regimes
were investigated by the method given in [2,3]. The sam-
ples were excited by the light of mercury lines (365, 313
and 254 nm) and pulsed-nitrogen-laser LGI-21 (4 =337.1
nm and r=3-10*g).

3. Results and discussion

Maxima are observed 555 and 630 nm in the PL spec-
tra of CaGa:S«Eu and CasGa:3:Eu respectively at exci-
tations of the samples by light of the mercury lines men-
tioned above. The excitation by pulsed-nitrogen-laser
leads to four maxima at 523, 538, 586 and 600 nm in the

PL spectra of CaGa:SsEu. In this regimes maxima take
place at 551 and 633 nm.

The PL spectra of CaiGa:S«:Eu (at temperature
7721293 K are presented in Fig.1. It is scen, that the short-
wave maximum corresponding to 551 nm near 300 K,
decreases. The maxima in the PL spectra of CaGa:S«Eu
and maximum at 653 nm in the PL spectra of CasGa:Sy
manifest in the wide temperature range (77600 K).

10
a) L »
Bl
=
03¢ D25}
470 A, nm 800 470 A, nm 800

Fig.l. PL spectra for CasGasSy:Euat 77 K (a) and 293 K (b).

The temperature dependence of the value of the maxi-
mum at 653 nm in the PL spectra of CasGa:SxEu is
shown in Fig. 2, It is seen that experimental data for the

-

intensity (1) PL in the coordinates 1g{ —~ — 1]and 1037

-
L

lie down on straight lines with different slopes. Here I, s
a value of the PL intensity for the maximum at 633 nm,
that does not depend on temperature below 120 K. The
activation energies of traps determined from Fig. 2 are
equal to 0.10 and 0.34 eV for CasGa:S7Eu. Activation
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energies of traps (0.10 and 0.40 eV) are found for
Ca:GarS7:Eu from such dependence.

Fig. 2. Temperature dependence of the intensity of the
maximum at 633 nm in PL spectra of Ca«Gaz5+:Eu.

The excitation of samples CaGa:S¢Eu  and
CasGaSr:Eu (by the pulsed-nitrogen-laser) permited to
investigate the kinetics of all maxima observed in the PL
spectra of these compounds. :

Analysis of data shows, that intensity of maxima in PL
specira decreases by exponential law

Io=Ipe ™" (1

where I, is the PL intensity at the moment &, I, is the PL
intensity at £=0.

a=Sexp (-E./kT) (2)

where S - is the frequency factor, E.- is the activation en-
ergy of traps, The experimental data were analyzed by the

method described in [3]. We find the ratio e 4 for different
I,

P

I
vilues of t. The dependence of — on T have maxima for
T

different values ¢, that is well illustrated in Fig. 3. It is

seen, that the maxima displace in the low temperature
direction with increase of time.
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Fig. 3. The dependence of on T at diffcrent times, ¢, gs:
1-0.4, 2-0.6, 3-0.8, 4-1.0, 5-1.2.

In this case on the basis of experimental data we de-
termined the following parameters: S=1010:]1011 s,
E.=0.10 +0.40 eV, r =10%+10-7 5 and etc. for compounds

CaGa:S«Eu and Ca«Ga:S7:Eu. Let us note in conclusion
that PL in compounds CaGaS4Eu and CasGa:S+:Eu is
caused by the transitions 4f55d—4f" of Eu?* jons,
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CaGa:S«Fu VO CasGa:S+:Fu BIRLOSMOSININ FOTOLUMINESSENSIYASI

CaGarSaEu ve CasGazsyEu birlasmalen uyfun olarag ortorombik ve kubik qurulusa malikdirler. Bu birlasmalarin fotoliimi-
nessensivast (FL) 77+400 K temperatur intervalinda tadqiq olunmugdur. Nimunaler dalga uzunluglar 363, 313 va 254 nm olan cive
lampas: va impuls azot lazeri (dala uzunlugu 337,1 nm ve impulsun davametma middati 3-10-% 5) ile hayacanlasdirilmsdir.

Civenin gbstarilen xetleri ile heyecanlanma zamam CaGaiS4:Eu ve CayGazS7:Eu birlosmelarinin FL spektrinda 555 vo

nm-a uyfun maksimumlar milsahide olunmusgdur.

630

Azot lazeri ile heyecanlanma zamam CaGaz54:Eu spektrinde dérd maksimum 523, 538, 586 va 600 nm, CasGaz57Eu birlagme-

sindo 150 1ki maksimum 551 ve 653 nm miisahide olunmusdur.

Crdstarilmisdir ki, Eu ionunun heyecanlanma miiddati 10-7+ 10 san-dir.
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GOTOMOMHUHECLIEHIIMA COEAHHEHWM CaGa:Ss:Eu H CasGa:S1:Eu

Cocomnenna CaGaSs u CadGarSy umcior opropoMOHUeckyio H KYDHYECKYIO CTPYKTYPH COOTBeTCTRENNO. DPoTOMOMHUHECUEHINA
(<P} coenpuennit CaGarSsEu u CasGardSyEu ncenenosana 8 uurepsane temneparyp 77+400 K. O6pasuw Bo3Gywnanuck caetoM
NHHHER pryTH JUtHHol Bomuel 363, 313 » 254 aM v uMOYIBCHBIM A30THBLIM fazepoM (UTMHA BoaHel 337.1 HM M IIHTEILHOCTL
usmnyneca 3. 10 ¢).

[Tpst BO30YKICHHH YKA3aHHLIMH JTHHHAMH pTYTH B cnektpax €1 cocamncnnil CaGasSqEu n CaaGaS7Eu suissick no ONHOMY
MAKCHMYMY 0pit 355 1 630 M COOTRETCTREHHO,

BoaDyseHne HMMYILCHLIM @30THLEIM Jatepos cnocobersyer nossicHuio cnektpax @J1 coenuuenns CaGaaSaEu vernipex
sakcuMymon npu 323, 538, 586 u 630 usm. B arom pewume B cnektpax coeamuenna CasGaaS7Eu obuapysenns Makcumysmel npu 551

u 633 nwm,
[Mokazano, yro apems Bo30YHAEHHLIX cocToAHNA HoHOB epponud CaGasSs n CasGasSy pasno 1077 i 10+ ¢, cooTRETCTREHHOD.

Mama nocmynnenun; 20.02.98 Pedaxmop: T.P. Mexmues
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