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ERRATA

Erratum: Origin of the deep center photoluminescence in CuGaSe 5
and CulnS , crystals [J. Appl. Phys. 86, 364 (1999)]
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In Ref. 1 the photoluminescence due to electron—holqgecomesggf(ri):(ZD+ 1)(Zp—1)€?/(1ler)). It is the dif-
recombination via deep donor—acceptor paiAP's) i ference in these two electrostatic energié;=E{(r;)
CuGaSegand in Culn$ crystals was investigated experimen- — EY(r;)=(Zp—Za+1)e?/(1ler;), which is carried over
tally. For the emission spectrum analysis it was stated thajnto the energynw of the electromagnetic quantum emitted as
for otherwise similar pairs but with the donor—acceptor sepag result of theeh-recombination. From this it follows that the
ration varying—; andr,, respectively—a differencAE;,  spectral splittings, between two different donor—acceptor
in the emission energies would be expected separationst; andr,, will not be given by Eq(1) but by
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HereZp denotes the charge number of the donor, 2Zpdhat ~ For two nonionized DAP component atorig=Z,=0, the
of the acceptor atong is the electronic charge; andr, are  ‘“charge multiplier” is thus €p—Za+1)=1. This yields
the pair separations, ardthe dielectric permittivity. As dis- the formula usually employed in data analysis:

cussed below, herein lies an error which we presently want 5
ec(1 1
to correct. AEj,=—|——— | . 3
The Coulomb term of Eq(l) derives from the electro- €\l Iy

ft"_it'c ”lr:t(_erzT(ctlon bhetwien Ithe dr:)nlor and fthe _acc<fept0{.he correction discussed presenflye., Eq.(2)] does not
sites.” Itis known that the electrofhole) wave function o result in any change in our previous interpretation, cf. Ref. 1,

the deep donofacceptor level is, as a rule, highly localized. i \as indeed based on E@). Nevertheless, it is worth

We may thus assume that just prior to the recombination, ., shasizing that in the most general case the overall charge

emission the donor state of the DAP-complex will have aneutrality of the DAP close pair complex, i.e., for the excited

charge number OZ_D and thaF the charge number_of the state of the recombination center, cannot always be taken for
acceptor, with spat!al §eparat|mn from the QOnor, W'” be granted. Either DAP atom—or both of the atoms—might, in
Z, . Thus, the contribution of the Coulomb interaction to thefact, be ionized. From the experimenter's point of view, this

total energy of the excited state of the DAP complex will be
E&(ri)=ZpZae?/(1ler;). For the ground state, i.e., immedi- _ ) ) )
ately after the recombination, an electron is transferred from () When performing the data analysis, close attention

the donor site to the acceptor site, so the Coulomb term nowhould be paid to the multiplierZo—Z,+1), with every
effort taken in order to ensure that corréicttege) numbers

Zy, Z, are chosen. This may be regarded as an added com-
dpresent address: Bell Laboratories, Lucent Technologies, 600 Mountai

Avenue, P.O. Box 636, Murray Hill, NJ 07974-0636. Bllca.t.lon' . . . .
YThe author to whom correspondence should be addressed; Electronic mail: (il)There is the upS|de of the coin, also. Itis clear that, at

heikki.collan@hut.fi least in principle, the factor4,—Z,+1) provides—when

will have some crucial consequences:
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the experimental conditions are suitable—an added degree sfon will occur at the lowest energyand not at the highest
freedom for the interpretation of the data. In some casesf the series, contrary to what has been assumed to be the
(Zp—Za+1)=0. If this is, indeed, the case, ioE;; ladder rule rather generally.
of Eq. (2—or of Eq. (3)—should be visible in the deep
emission spectrum.

(i) Finally, the “exotic” possibility that the factor
(Zp—Z,+1)<0 might not be totally excluded. In this case
on the energy scale, the direction of thé&;; ladder is re-

versed:i.e., the quantum emission energy Will increase 13, Krustok, J. H. Schg H. Collan, M. Yakushev, J. Mtasson, and E.
for increasing pair separationThus, the closest pair emis-  Bucher, J. Appl. Phys36, 364 (1999.

Finally, we once more emphasize that the present cor-
rection does not change our conclusions of the structure of
the close pair DAP complexes in CuGaSsd Culn$, as

' presented in Ref. 1.
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