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Uranium(3+) doped single crystals of Ćs2ΙΑYCl6 with a 0.3 and 2.0%
U3+ concentration have been obtained by the Bridgman—Stockbarger method.
Luminescence spectra of the crystals were recorded at 27 and 15 K, respec-
tively. Tle emission bands observed in the visible and near infrared regions
have been assigned to transitions from the 4I11/2, 4F312, and 4G7 1 2 levels to
the 4I9/2 ground level.

PACS numbers: 33.50.Dq, 33.55.Be, 71.70.Ej, 81.10.Fq

1. Introduction

In this paper we present an analysis of luminescence spectra of uranium(3+)
doped Cs2 LiYCl6 single crystals at 15 and 45 K. A preliminary study of similar,
Cs2NaYCl6 : U3 + single crystals, has been presented earlier [1]. Since in the in-
vestigated elpasolite crystals the central metal ion posses the Oh site symmetry
vibronic transitions are an order of magnitude stronger than the electric dipole
ones and are very suitable for spectroscopic investigations.

2. Experimental

Uranium(3+) doped single crystals of Cs2LiYCl6 with a 0.1% uranium con-
centration were grown by the Bridgman—Stockbarger method using Cs2LiUCI6 as
the doping substance. Polished plates of ca. 6 mm in diameter and 1 to 5 mm thick
were used for measurements of the luminescence spectra.

For the preparation of Cs2LiUC16 a well-grinded Stoichiometric mixture of
CsCl, NaCl and Ν^I4UC14.4IΠ,O [2] was first heated in a quartz tube at anon-static
vacuum of ca. 10 -6 hPa. In order to convert NH 4 UCI4 .4H 2 O into UCl3 , the tem-
perature of the furnace was slowly increased from 20 to 350°C. Next the tube was
Sealed off and the mixture heated for 24 h at 3000C. Subsequently the temperature
was slowly decreased and the mixture heated at 400°C for 7 days. An ink blue
fine crystalline powder was obtained. The compound was stored under nitrogen in
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Sealed tubes. Cs2 LiΥCl 6 was obtained by evaporating stoichiometric amounts of
Cs 2 CO 3 , LiCl and "2O3 from a 10 M HCl solution.

The emission spectra were recorded at 15 K and 45 K on a Jobin-Yvon
HR 1000 monochromator using an Oxford cryogenic cryostat. As detectors the
Hamamatsu R928 photomultiplier and a PbS diode were used. The emission spec-
trum was obtained by Selective excitation of particular f-f lines with a YAG laser
pumped dye laser.

3. Results and discussion

In Figs. 1, 2 the emission spectra of the Cs 2 LiYC16 : U3+ single crystals in
the visible and infrared range are presented. The bands observed in the 12000-
13000 cm - 1 rangewere assigned to transitions from the 4G7/2 level to the three
crystal-field components of the 4I9/ 2 ground level. In this range one does not
observe zero- phonon transitions but only the vibronic structures connected with
these transitions. The positions of the zerophonon transitions were determined
basing on the Stokes and anti-Stokes transition symmetry as well as on an analysis
of the observed r epetitive vibronic structures.

A similar rich and well-resolved vibronic structure was observed in the 6000-
7000 cm -1 range from which emission to the three crystal-field components of the
ground manifold αΓ8 , F6 and bΓ8 takes place from the lowest crystal-field com-
ponent of the 4F3/2 level. In this range one may observe also two zerophonon
lines most probably connected with magnetic-dipole transitions at 6995 cm-1
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(Γ8 —> ßi1;) and 6400 cm -1 (8 --+ bΓ8). The third one is most probably cov-
ered by the strong vibionic side bands.

In the 4000-4400 cm- 1 spectral range one observes together with some low
intensity vibronic transitions, two distinct zerophonon lines connected with the
forbidden electric-dipole transitions from the lowest crystal-field level of the 4Ι11/2
manifold to the excited crystal-field components of the ground level.

The performed analysis enabled the determination of the energies of the
excited components of the ground level equal to 93 (Γ6) and 595 (bΓ8) cm -1 as
well as the assignment of the observed vibronic modes which are summarized in
Table. In the assignment of the vibronic bands we followed the earlier reported
analysis of Νd3+ [3] and U 3+ [4] ions in Cs2NaYCI6 single crystals.
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