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Negative Hydrogen Ions Induced Luminescence from Silica Glass
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Abstract: A new in-situ luminescence measurements set-up was recently developed at the injector of the GIC4117 Tandem
accelerator based on the original ion implantation system, to study the radiation damage mechanism and defects evolution of
materials during irradiation. The new set-up can perform the negative-ion induced luminescence measurements with the
advantage of "charge-up free". Irradiations were carried out by 20 keV H™ on silica glasses with silanol group content of
20 pg/g and 1 100 pg/g. After irradiation, a comparative analysis of optical absorption spectra from samples had been
performed. The corresponding luminescent centers increase with ion fluence initially, following a gradual decrease and then
reach a roughly steady value during irradiation. Due to the surface effects, the area ratio between of blue and red bands is
between 3 and 4, much lower than that under H' irradiation at MeV. Ultraviolet-visible absorption spectra of virgin and
irradiated samples reveal that the concentration of defects is in agreement with ion beam induced luminescence intensity. The
silica glass with high silanol group content shows lower emission band intensity and the smaller absorption spectra increase
indicating the corresponding lower Frenkel defects concentration.
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Table 1 Manufacturing methods and impurities content of silica

glass

Content of Content of
Sample OH /(ug-g") metals /(ug-g") Method
JC-HO02 20 5 Vacuum electrofusion
JC-Z02 1100 1 CVD soot
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Fig.1 Emission spectra of silica glass
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Table 2 Parameters of fitted emission peaks

Peak / eV FWHM / eV Area/ (a.u.) Origin
2.66 0.47 0.31 ODC-1I
2.30 0.50 0.07 E’
1.81 0.32 0.07 NBOHC
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Fig.3 Evolution of area and area ratio between blue and red bands
with fluence for silica glass with different OH contents
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