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STUDI ES CF SELF- TRAPPED EXCI TON LUM NESCENCE I N Csl
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Sel f-trapped exciton (STE) |umi nescence is observed in all pure
al kali halides exposed to X-ray or W excitation and the occurence of
these em ssions when (£ centers and el ectrons reconbine led to the identi-
fication of the (VK + e~) center as the STE. In Csl two emi ssions are
observed peaking at 290 nmand 338 nm At |ow tenperature both bands have
a conpl ex behavi our but appear as concurrent, the sumof their intensities
bei ng constant.
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STE in Csl.

A theoretical nodel for the
rel axed STE in CsC structure
has been worked out by conside-
ring the electronic states of a
cl uster conposed of an anionic
di atomi ¢ nol ecul e Xg" surrounded
by 12 alkali ions in a D' synmme-
try. Excitation of this cluster
| eaves an electron in a rE or Tg
state with a hole in a or 1jj
state. Assuning that relaxation

processes do not change the over-
0 5 10 15 all D" symmetry and taking into
T [ K’ ™ account the spin-orbit interac-
tion up to 2"i order perturbation
the various excitonic states can be constructed. Two kinds of STE state
mani fol d are obtained. Both of themare conposed of a partially allowed
triplet state below a singlet one. (Fig. 2
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On the basis of experinental results we have attributed the mani -
fold to the 290 nmemnission (ir + a polarized) and the 1* manifold to the
338 nmenission (only IT pol arized). Athermal and athermal process connec-
ting both kinds of STE states can account for the tenperature behaviour
of both emi ssions. Qher experinents have been done in order to test the
nodel [1] : optical, ESR and theoretical investigations showthat VK centers
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can be alnmost conpletely aligned for T < 60 Kin a [100] direction by
optical excitation in their %’f£g W transition (klOnm). The (V,.e~)
reconbi nati on should then appear linearly polarized.

Experimental results confirmit only partially. The 338 nm em ssion
pol ari zation is independent of tenperature as it should be but its value
is only 26% instead of 100$ as foreseen. The 290 nm eni ssion pol arization
decreases as the tenperature increases due to thermal population transfer
to the singlet state but its maximumvalue at LHeT is only Ve there-
fore postulate that an athermal reorientation process of the bound e"~hole
pair occurs during their relaxation in higher excited states of the STE.
In our case k5% of the exciton created with a fully aligned center
systemreorient along the two other <100> directions. This is in agreenent
with recent observations of STE emssion in KC1 by Purdy et al. [2] and
WIllianms [3]. Using reasonable values for the other paraneters we shall
show that it is possible to fit the experinental data including the tenpe-
rature dependence of intensities, linear polarizations and decay tines of
bot h em ssi ons.
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