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Fig. 1 Photothermal ionization spectrum at 17K of an N-type Si sample
grown in an argon atmosphers.
(a) Overview spectrum (b) Enlarged NSD(1),{NSD(2) and D(Li,0) line series.
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NOVEL SHALLOW DONOR CENTERS IN
HIGH-PURITY SILICON

Yvu Zuryr, HuaNe YEx140, SHEN XUECHU

Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,
Academia Sinica,300083, Shanghai, China)

ABSTRACT

High-resolution photothermal ionization spectra of N-type high-purity silicon
single crystal grown by float-zone melting method are reported. Two novel series of
spectral lines (NSDs) have boen revealed for the first time, It has béen shown thab
they might be due to two “hydrogenic” complex donor centers with concentrations of
about 10°cm™3, and with ionization energies of 36.61meV and 36.97moV,
respectively. Furthermore, & few previously unresolved spectral lines asgsociated with
excited impurity states higher than 6p, of phosphorus and NSD(3) have also heen
observed. It is suggested that these novel shallow donor centers are probably be
introduced during orystal growth, in which oxygen might play an important role.



