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" Hole of GSeocondary Interstitial Processes on the Structure

f the E l_lxll(‘]!l!"’\'r;x_i Curve in Alkali Halides
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Recent exporimental evidepce secms to support the view that
Frenkel pairs are creatod by ionizing radiation throughout the
colouring curve evecn at very low dose whore the initial impu-
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rity-controlled stage is observced. This faczt suggests that the

various stages appearing in the F-centre growth curve as well as
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the role of a number of factors suchs as radiation intensity,

chemical impuritices, mechanical and thewmmal pre-treatment and, in

some way, temporature, have to be atiributed to secondary proces—

ce of interstitial trapping, recombination or aygragatian,
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fhe purpose of this camimunication is to show that if onc takes

into account the interstitial-interstitial aggregation in addition
to the previously assumed interstitial-vacangy recombination and

interstitial-inpurity trapping, it is possible: to understand qua=-

—

itatively the whole structure oi the F colouring curve and its
dependence on various physical factors. Detailed calculations with
the equatiors proposed in a previous letter” have becn performed
with an 131 7090 computer.

1n accordance with the experimental data,themodel” curves
shou a rapidly growing initial stage (stage 1) associated to trap-
ping of free intcestitials by saturable trapsz (very likely impu-
rit.es), and an essentially flat region (stags II) duc to the do=
minant interstitial-F centre recombinaticon once the traps have

At higher dose a region of increasing F-centre pro=

been exhausted, '
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nlrrstitial aggregation and the subsequent operation of these ag-
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nregates as the non-saturable traps postulaced by Durand et al,” i

e effect of radiation intensity can be casily taken into ac-
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count and the resulw obtained are in substantial agreement with
perimental data on MaCl, KC1 and KBr. 0Un increasing radiation intan-
eity the length of stage 11 becomes progressively shorter and a mo-
re abrupt trangition from stage I1 to stage III is obtained, fig.l.
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in the wate of interstitial agore-

gation as a consegquence of the higher instantancous population o

The effect of prior doping with intersti

ties can also be gualitatively explained. The wmodel predicts a mar-
lbed increase in the saturation of the initisl stage: and a extremely

ength increases with trap concentration, fig.2.

Stage I1II behaviour is not observed, at wmoderate dose, in heavily
doprd crystals as it has been otten found in previous work, Similar

results apply to crystals which have been plastically deformed or

diation,

£ }
I

Finally, ecxperinantal data on the Y ~irradiation hard
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ilaCl as a function of dose arc also in agrecment with the scheme

resented here, They have shown the different interstitial configu-
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e various stadjes aof the colouring.
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rations appearing during th
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