Functional Materials 7, No.3 (2000)

Luminescent properties of CdWO, crystals
doped with Dy3* ions

S.G.Nedil’ko, M .Diab*, O.V.Chukova, V.I.Sheludko

T. Shevchenko Kyiv National University, Physics Department,
6 Acad. Glushkov Ave., 03680, Kyiv, Ukraine
Dept of Science of AlBaas University, Homs, Syria

This paper reports about results of luminescence investigations of cadmium tungstate
(CdWO,) crystals doped with dysprosium ions (Dy?%): CdWO - Dy3* crystals. The absorption
(excitation) spectra consist of lines that observed in the 16000-28000 cm ! region on the
nonstructural background formed by matrix absorption and caused by electron transitions
in Dy3* ions from the ground level 6H, . 2 to the excited levels 4F o, 115/2, G11/2 and etc.
Photoluminescence spectra of CdWO,— * crystals in 4.2-350 K temperature region con-
sist of broad nonstructural bands of own CdWO, matrix emission and lines with the full
width at half of maximum 1.0-10 cm™! observed in three spectral regions: 475-490,
570-590, 650-675 nm, those are corresponded respectively to 4F9/2 - H11/2’
F9/2 - H13/2, F9/2 - H15 o transitions in Dy ions. Analysis of the obtained number
of lines as well as analysis of the dependence of parameters of observed lines on tempera -
ture and excitation energy allow us to do conclusion about existence of two types of Dy3*
luminescence centers that occupy various sites in CdWO, crystal matrix.

B crarhe mpuBeZieHBI Pe3yabTAThHI JIOMUHECIIEHTHBIX HCCIEeJ0BAHUN KPUCTAJJIOB BOJIb(pAa-
mara kagmua (CdWO,), mernpoBaHHBIX MOHAMM AMCIPO3UA Dy3*; CdWO4—Dy3+. WX crexTphl
norjoiienus (Bo30yKIeHUA) COCTOAT M3 JUHWUN, Habaoamimuxcsa B obmactu 16000—
28000 cv! Ha Qome 6eCCTPYKTypHOPO l'IOI‘JIOU_IeHI/IH MATPUIILI M OTBEYAIOT BJIeRTpOHHLIM
Hepexo,uaM B MOHAaX Dy C OCHOBHOT'O YPOBHSA H15/2 Ha 13036y9{c/:[eHLIe ypOBHI/I F9/2, 115/2,

4G, )5 1 T.A. CexTpsl doTomomuHecnernun kpuctawmios CdWO,~Dy** B obractn Temmnepa-
Typ 4.2—-350 K cocTosaT U3 IMIUPOKOro 6eCCTPYKTYPHOTO (poHA COOCTBEHHOTO CBEUEHUS MaTPU-
sl CdWO, u snuumit ¢ moxymupusoi 1.0-10 eM 1, KoTOpBIe HAXOZATCA B TPEX CIEKTPAJb-
HBIX ,ZII/Ial'IaSOHaX 475-490, 570-590, 650-675 HM, M OTHOCSITCSA COOTBETCTBEHHO K II€PEXO-
mam F9/2 - H11/2’ F9/2 - H13/2, F9/2 - H15/2 B MOHAX Dy . AHanus KoimuecTBa
JIMHUH B CIIEKTPAaX IOTJIOIEHUS U JIIOMUHECIEHIINY BMECTe C aHaJM30M 3aBHCHUMOCTH Iapa-
METPOB HAOJI0JaeMbIX JUHUNA OT TeMIIepPaTypPhl 00pa3I0B U SHEPrHU BO3OYIKIEHUS ITO3BOJIMI
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cIenaTh BHIBOA 06 0GpasOBaHUY ABYX THUIOB LIEHTPOB JOMAHecHeHnnu Dy3*
B Kpucraurundeckoil marpure CdWO,.

cIIoco00M pasMeIlleHUs MOHOB Dy?’Jr

Investigation of luminescence related
with impurity ions situated in non isomor -
phic, in particular, non-isocharged sites of
host matrix is of a great scientific inter-
est. This is connected with that the fea-
tures of both structure and electron-vi-
bron interactions in such luminescence
centers are defined not by the "ideal” ma-
trix structure but by the nearest neighbor -
hood of impurity which is formed so that
it must compensate distortions generated
by impurity.
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The importance of such investigations in -
creases when crystals capable of the proper,
"self-activated” luminescence defined by
structural defects of host crystal are taken
as matrices. Cadmium tungstate CWO, crys-
tals are such ones important from the prac-
tical point of view [1, 2].

In this work, investigation results of
main spectral and Iluminescent charac-
teristics are reported for CWO crystals
doped with dysprosium ions Dy3*: CWO-Dy3*.
The Dy3* ions have the odd number of elec-
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