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*<INTRODUCTION

« Oxygen-related centres formed in Czochralski (CZ) Silicon have been object of intense investigation since the discovery of thermal
donors (TD).

* The formation processes of such centres of marked technologically interest has i d the activity in the research field of radiation
damage by neutron, electron or ion bombardment as an efficient way of creating new defect centres in silicon.

* The study of simple centres created after annealing in irradiated crystals during the first stages of the TD formation can provide useful
information to reveal the structure of these centres

*OBJECTIVE

. igate a new oxyg lated photolumi (PL) centre in Silicon formed in neutron-irradiated CZ-Si after thermal annealing
at 350-400 °C

NTEREST
« The investigated centre is an important PL centre created after annealing in irradiated in CZ- Si.
* The PL line of this centre at 1096.9 meV together with the PL-line of the I1 centre (neutral divacancy?) at 1018.2 meV/
are the major features of the PL spectra of neutron-irradiated CZ-Si annealed between 100-350 °C
+ The PL-line arises from the emission of a binding exciton to the centre

+ The low activation energy for bound exciton dissociation suggests that the centre is presumably related to a shallow iso-electronic
centre.
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Isotope shift of the 1096.9 meV' Zero-phonon line (ZPL) at 4.2 K.
The high resolution spectra correspond to 1) CZ-Si with [ 0] = 2x 10" cm?, and to 2) FZ-Si
doped with [ 0] = 4.1x10"7 em?, [ ‘0] = 1.7x10"7 em? and [C] = 7x10"* cm”, neutron

irradiated with a dose of 1x10"” cm™ and annealed 390 °C for 30 minutes. [Li] = 2x10'® cm™

Variation of the PL-line intensity with temperature.
The fitted curve corresponds to I,= 57, g = 0.27 K** and

an activation energy for bound exciton dissociation: AE = 5.1 meV|

Spectral resolution: 0.012 meV.

ELECTRON-PHONON COUPLING: PHONON SIDE BAND ANALYSIS

* The structural characterization is useful to understand the chemical processes involved in the formation of the centre. T T T T T T l
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- « The centre responsible for the 1096.9 meV PL line is presumably formed by complexing the trigonal I1 centre with oxygen.
= « The presence of 11 (1018.2 meV) in the PL spectrum of the C-rich FZ-Si supports
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