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Table 1 line positions ¢f D(N—O)and the assignments

of assceiated transitions (em—%)

V& 8 % FE T em-l D(N—0O—3) D(N—O—4) D(N—O0—5)
1s>2p=+ 240,10 242.53 249 .81
3po 256.53"%
8p+ 266.48 268.51 276.17*
4p. 273.87* 276.17* 283.58*
4F, 278.72% 285 ,66%
5py 879.73* 282,14 289 12%
6D, 202 ,48%
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Fig. 1 Photothermal ionization spectrum at 20K of a
Cz-8i sample doped with nitrogen

(g) Overview spectrum (b) Enlarged D(N—0—38),D(N—0—4) and D(N—O—5) line series
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PHOTOTHERMAL IONIZATION SPECTRA OF SHALLOW
COMPLEX DONORS IN Cz-Si DOPED WITH NITROGEN

Hu JaxmiN, HuaNG YEXIA0, YE HoNGIJUAN, SHEN XUECHU
(National Laboratory for Infrared Physics, Chinese Acadeng of Seiences, Shanghai 200083, China) °

Q1 MINwWEI
(Sranghas Institute of Metallurgy, Chinese Acadeng of Sciences, Shanghai 200050, China)

‘Wu JIANGEN, LI XTAOLEI
(Depariment of Physics, Fudan University, Shanghai 200433, China)

Photothermal ionization specira of N-type Cz-Si doped with nitrogen are repo~
rted. Three novel series of spectral lines atiributed to the shallow donors of nitroge
oxygen complexes D(N-O)s are found in addition to the line series of phosphorus.
Spectral lines associated with exocited states higher than 3p, of D(N-O)s have been
observed for the first time and the ionization energies of D(N-O)s are accuratel
determined as 36.16 meV, 36.41meV and 37.37 meV. The analysis ab different
temperatures shows that the D(N-0O) lines are not from the different ground state
of the same chemical center.

Key words: Oz-8i, nitrogen-oxygen complex shallow donors, photothermal
‘ ionization spectroscopy.



