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AOcopOuHoHHas
CIIEKTPOCKOIIHS

1. CneKTpoCcKoMnsa AOHOPOB U
aKLenTopoB

2. CnekTtpockonua LVM
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OnpepeneHue KOHLUEHTpauuu
npuMmeceu B n P B Si

N°= &

Int /O-int

[B] = S (peak area at 278 cm™) / 7.1.1014
(absorption cross section)* 17— 20§

o [B] = S (peak area at 319 cm™) / 6.9.10-14%
1I'g— 2Ty and 1T'g— 20

[P] = S (peak area at 316 cm™1) / 8.4-10-14%
1S 2P+

*B.A.Andreev et al. Mat.Sci.For.(1995)
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IR absorption in 28Si and 3°S;
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FIG. 30. Comparison of several of the infrared absorption
lines of the acceptor boron and the donor phosphorus between
#8i and "Si. From Karaiskaj, Thewalt, et al., 2003.
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M.Stavola et al. PRB, 37 1988
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C, O and vacancy related LVM

in Si
DAVIES et al. PHYSICAL REVIEW B 71, 115212 (2005)

Center NATS 30S;j

cm-1 cm-1
Cs 607.5 604
Si. - O.-Si. 518.3 501.4
Si. - O.-Si. 1136.4 1129.1
C, 922.3 916.8
C;-Si; 966.7 961.8
C-O, 529.6 515.4
C-O;-Si; 939.8 933.2
VO 835.7 829.8
Cov 3942.1 3943.6
V, 2767 2764
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YcTaHOBKA OASI HAOAIOZEHHST
CIIEKTPOB AIOMHHECUEHIIHH
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FIG. 2. Moit transition in unstressed silicon. The
Debye-Hiickel Mott criterion is given by the doubly
dashed line. The results of Ref. 15 are shown as crosses.
The results of the present work are shown as the solid
line. These may be compared to the experimental results

of Ref. 4 (solid squares) and Ref, 5 (open circles). The effect of excitons on apparent band gap narrowing and transport
In semiconductors
D. E. Kane
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OTHOIIIEeHHEe KOHIIEHTpPAIlHH
9KCHTOHOB H %A€KTPOHOB (n_ . /n) B Si

n+poexciton

3/2
. NNy = _ m, m,
np=n*n_, "= f eXp{ KT } F= 0 M:H mh)/ mh:|

T =300K n T=77 K
" ex

n n* n n n* n,

r. /1, |E, /E, (10'%%cm3) | (10'cm3) (10'%cm3) | (10'6cm3) n
10.0 | 0.810 0.52 89.6 0.0058 | 0.151 2.98 0.0503
4.0 | 0.563 3.23 103 0.0314 | 0.941 5.25 0.179
2.0 |0.250 12.9 124 0.104 3.76 10.6 0.355
1.5 |0.111 23.0 134 0.172 6.69 14.5 0.461
1.2 |0.028 35.9 141 0.255 10.5 17.5 0.600
1.0 0 51.6 143 0.361 15.1 18.6 0.809




,Zlncxpe'rnme H KOHTHHYAQABHBIC
COCTOAHHSA 9KCHTOHOB

«TaHro» «[Anckorteka»

b)

Fig. 1 [llustration of the discrete (a) and the continuum (b) excitonic
states 1n the real space in analogv to the classical mechames. Grayv
pericdic background 1 the fizure mmitates lathics of the erystal.
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OnpeneAseHHe KOHIEHTpPAULHH nNpuMecH B B Si
METOAOM AIOMHHECIEHTHOH CII€EKTPOCKOIHH
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FIG. 2, Calibration curve for the PL method for P-doped
Si. The PL intensity ratio between P and intrinsic compo-
nents, Ppg(BE)/Ii(FE) is plotted against p, or Np—N,,
®, weakly compensated specimen; 0, highly compensated
specimen.
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FIG. 3. Calibration curve for the PL method for B-doped Si.
The PL intensity ratic of Bqg(BE)/I7o(FE) is plotted against
o, or Ny~Np. @, weakly compensated specimen; O, highly
compensated specimen.
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CHHIXeHHe IIpeaeAa OOHapyxReHHAa nMpHMeceH B Si
npu Bo30yxaenuun PA usayuenuem PL aazepom
Nd:YLF Ha nauHe BOAHBI 1047 nm

J. Appl. Phys., Vol. 92, No. 10, 15 November 2002
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FIG. 1. The luminescence spectra of a sample containing %.6: 10" cm BE;/FE;, Peak Intensity Ratio

boron and 1.3 10" cm~* phosphorus are compared under (a) low excita- o )

tion conditions using the N&-YLF laser for excitation and (b) high excitation o> ;ﬁﬁ;ﬁﬁ data fTor boron. P%mﬁf;ﬁf;fﬁﬁ
conditions using the Ar" laser, normalized to equal FEyo intensity. The  onditions. The solid lines are linear fits to the data and concentrations of
weak luminescence lying at energies below the FEp, transition has been  34510" cm 2 (As), 5110 em? (P). and 1.25x 10" cm ™ (B) occur
magmified by factors of 10 and 20, respectively, in order to reveal the details  at BEy (FEpp=1.

of the spectra.



