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Institute of Solid State Physics. University of Latvia Linards Skuja

Amorphous SiOz (a-Si0:2) in the form of silica glass or thin films or fiber is widely used

in deep UV and laser optics and Si-based electronics. Its optical properties are e0 _,"' ““}

adversely affected by pre-existing or light-induced point defects. e.g.. dangling Si or O oﬁi '.'..__j d :§ C #}.
bonds or O vacancies. Particular role is played by hydrogen. which is mobile in a-SiO: ” w:;?ré;.sa
and can attach to defect sites transforming them into often less troublesome hydride and network fragment
silanol groups. Additionally, due to its distinct infrared and electron paramagnetic o S ‘4
resonance (EPR) spectroscopic signatures, it can serve as a probe to elucidate the M 'm -a
structure and generation mechanisms of defects in a-SiO-.

During the work at TIT Materials and Structures Laboratory, together with K. Kajihara,
M. Hirano and H. Hosono, a number of new data on forms of hydrogen in a-SiO2 and
on its photochemical reactions was found. An estimate of vacuum-UYV absorption cross
section of Si-H (Fig.1,B) was obtained (4x10?'em” at 7.9 eV) showing that they can be used to quench defect optical absorption in the
fundamental absorption edge region. A new type of paramagnetic dangling silicon bond, neighbored by an OH group ("E'(OH) center") was
identified (Fig.1.E), distinguished by a small hydrogen superhyperfine coupling (0.08mT) doublet and optical absorption at 5.8eV. An
unresolved proton hyperfine coupling of around 2mT was identified and is assigned to a proton in oxygen vacancy (Fig.1.F), similar to the
E+'-center observed in crystalline SiOz.

(B) hydnde group S-H (C) sdanel group Si-0H

(D) H(1) cantar (E} E' {(OH) canter (F) E, - center

Hydrogen-related structural groups and
point-defects in amorphous Si0:.
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