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Absorption coefficient, o

‘the rahge 400-4000 o™, Electncal properties of the samples were controlled by four-
probe resistivity. measurements &t room temperature (RT).

XPERIMENTAL RESULTS AND DISCUSSION
- 3.1, TDD generation at 450 °C

ire 1 shows fragments of infrared absorption spectra of Cz-Si samples i I as-grown
frumi 1) and after treatments at 450 °C for 60, 120 and 240 h (spectra 2, 3 and
_respectxvcly) In the spectrim of as-
grown sample, the well-known vibra-
tional bands related to single intersti-
tial' OXygen atoms-as well as 1o oxy~
gen pairs [11] ¢an' be seen. The
tteatment at 450 "C resulted m the
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Fig L Ftag,mmts af absomnon"spectra at 300 K of Cz-

It shnuld be pomtad ot 1 [ ;’-ifi:‘:-
bands-with increasing: heax-tremem trme &t 450 °C 1s ob ed whﬂe the. int rated inten
sity-of the TDD band : an & are: shifted 1o hxgher energxes
pmbabiy due to-increase in the number of oxygen atoms involved inthe TDD chains [5].

ais iy — ] 32.TDD annihi!atien at:650 °C
] :Nm dquh . U

o Infrared absmpnon stud{w ofr

015

’treannent wsults m 4zsap-
all the feamres relaied to

oo g of the - absatption pectra-
980 1090 1020 10492 1060 10&0 1100, has shown that a mm

vy Fid ~ Wavenumber, em™ LVM -bands are’ appearing upon
Fig.2 Fmgmcmx absorpt ,-;spcctxaazzoxof 'TDD annihilation  (see Flg, 2) The
Cz-81 saiples rowi state (1) and after ‘most intense: of them:are positioned
at about 1040, 1056 and 1107 cm™
at 20 K.




e OXy en»mlm defects should give rise 1o these bands. When seekmg
fs we foxmd a very_useﬁll hmt_fmm the anneahng studies
C 8i. Fi gure _3 108 gme af inf ar absorp«

.st:l! daminant oncs. W_..,f 'mmasmg.
temperature to 650 °C they disappear

| 'vﬂnei
wh:!& zhc Bands similar to those shown
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Fig. 3. Fragmenits of absorp on spectra s '2{01(
of Cz-Si sampte irradiated with 10 MeV electy
(ﬁ=3xw”cm’=)azwmamwm£er3emm

VO;; + 021 N I’05
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. VOu+Ox— V04 ,

Fon '!oa of the latter defects in-pre-ann: aled erystals can oeour mast iakeky via injec-
twn of s: s:lflmmtml by O, (m > 4) defects, i.e. wathe reactiony -

09,4*-' VM+Ig7 "

"nl ' a pamai recovery a" the mterstmal oxygen,
years : ber of new Omrelated LVM bands in the range 990-
nm cm”, The positro of -the !ines and their shape are identical to those observed i inCz
Sf; «irradi ] or neutrons and annealed at 600-700 °C. In irradiated sam-

new Lnes appear upon annealing out of VO; and VO, defects and they are sug-
se from vo,. (m > 4) defects. | |
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