15

ERBENBIZ X ARBICBT 3
BABBH RV ZFLYF LTS S5— b
(PET) O b vV v 7 EEATE
AH—FKY, BAR - HEKER, SHARZ/E

Tunneling Recombination Luminescence of
Polyethylene Terephtalate UV-irradiated
at Low Temperature as Studied by ITL
Measurement
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Time dependence of the intensity of isothermal luminescence (ITL) from pol-
yethylene terephthalate irradiated with ultra-violet (UV) light at low temper-
ature was observed over a long period of time after irradiation. The decay
behavior of ITL (fluorescence band) is similar to that obtained in 7 -irradiation,
so that the decay obeys the decay function I(¢t)=1I,/ (1+at)"+Pexp(—Qt) as a
function of time ¢.

The ionization process in UV irradiation can be considered to be two-step
ionization via lowest triplet state and the ITL can be interpreted as recombination
luminescence of the cation-electron pair through electron tunneling to cation.

The quantity P /I, from the decay function in UV irradiation is larger than that
in 7-irradiation. As the initial distribution of cation-electron pairs with the
separation distance, formed just at the end of irradiation, can be given by Laplace
inverse transformation of the ITL decay function based on an electron tunneling
model, the result of experiment suggests that the ratio of the number of electrons
trapped in short region of the distribution to that in long region is larger than the
ratio in 7 -irradiation.
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Fig. 1 Block diagram of experimental arrangement for ITLL measurement.
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Fig. 2 Schematic diagram for two-step ionization.
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Fig. 3 ITL decay observed at 95 K for PET irradiated by ultraviolet light at 95 K ;

(a) Total luminescence intensity; (b) Fluorescence intensity.
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Fig. 4 Fluorecsence decay in ITL and simulation curve (solid line) .
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Fig. 5 Initial distribution of cation-electron pair separation distances.
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