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The study of electronic properties of F centers in alkali halides has been
reééntly revived hy.the use of different high resolution techniques of opti-
cal detection of ﬁagnetic resénances.'Oné of them uses the interesting pro-
perty of concentration quenching of the F ceﬁter luminescence. This phenome~
num plays a majof role in most luminescent system and is generally due to

some interaction between pair of defects.

In alkali halides isolated F centers optically excited can only return

close enough to each other the excitation of one member of the pair leads
after relaxation eifher to a radiative or to a non-radiative process. The
physical nature of the non-luminescent disexcitation is still not well
understood. We have proposed that a covalent bonding of the pair in its
relaxed excited state may favour a spontaneocus lattice distortion and bring
the pair in its ground state without photon emissionl}. On the other hand
the transient formation of F center via a non-radiative electronic transfer
F*—FO + FreF™ + Fo+Fg has been experimentally observed under certain condi-
tions. ﬁoth processes depend on the spin symmetry of the F center pairs
which is determined by the competitive influence of different magnetic
interactions (e.g. local hyperfine fields, exchange spin-spin interactiom,
external magnetic field, etc.). Any variation in cone of these interacfions
modifies the probability of the non-radiative.disexcitation process and can
be therefore detected as a change in the radiative guantum yield uffthe F
center luminescence. The validity of this pair ﬁodel is quantitativgly con—
firmed by studying the_vafiation of the F center luminescence inteﬁsity as

a function of an external magnetic field for different state of aggregation.
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center pairs modify their population and consequently chénge the relative
. probability of the disexcitation processes. EPR occurs either in the ground
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state or in the relaxed excited state of the pairs and it can be revealed

by just monitoring the corresponding éhange in the luminescence intensityzj.

: All these phehomena are strongly sensitive to the F center pair separatibn.

This dependence can be described by an exchange spin-spin interaction
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! Moreover microwave transitions (EPR) induced between the spin levels of F .
]
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L g 51-53 mainly effective in the relaxed excited state of the pairs ' . As
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the pair separation diminishes it will be shown that the optical and magnetic
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| properties of these F center pairs become favourable to perform ENDOR and

!? MR spéctrosccgy detected by usiné the same optical technique. Recent results
V* 11 e discussed and explained quantitatively.
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