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The photoluminescent behavior of N* and Zn* implanted GaAsq_

investigated at 1.8-4.2K. The experimental results show tha
composition x, at which the conversion of N-Zn transition N a
onic recombination occurs, depends on the nitrogen and zinec d
trations. Ttaneously

1. INTRODUCTION
Previously Campbell et al.l studied the N,Zn photoluminescen

in their N*,Zn* GaAsy_,P, samples at 77K and observed that the c Y s used in experiments
transition involuing1a§ §1ectron bound to a nitrogen iscelectro The C“ara°t3r1St1Li?fwiﬁﬁﬂfp,fiij.—~~}““'%ﬁﬁ?ETTﬁd e
hole bound to a Zn acceptor (referred to as N-Zn transition) to n T R on annealing i d Sl
excitonic recombination at x=0.65, They presented a Tocalized m Tgwent energy lnflgeﬂce EET@'

this conversion. e _jﬁsl__"ﬂ_iﬁmm;l——m--w—“"- A

Motivated by the influence of different N,Zn concentrations
behavior, we found the composition %, at which the conversion o
to N bound excitonic recombination occurs, (denoted as X(N-Zn)-N ; Ao B S 4 :
concentration, the more the concentration of N,Zn the higher the X( AR 551013 900 1.hr
have calculated the ratio of r of the transition probabilities-betw 170 5x!ﬂ'§
sition and N bound excitonic recombination of three different N,Z : 5x101% N
the results are in fair agreement with our experimental results. : e T b b e
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850 B

an 4x1015 ST e SR

3-4x10'4

2. EXPERIMENTAL RESULTS AND ANALYSIS i

The GaAsi-xPy samples used in this work were grown by conventio
nique, Their characteristics are summarized in Table I. Figure 1
PL spectra of GaAsi_,Py (x=0.43) samples at 4.2K. In Figure.1({a) t
(1.923eV) was identified nitrogen bound excitonic recombination (M)
Figure 1(b,c,d) we observed N-Zn transitions! with energies of 1.92
and 1.898eV respectively, - : n  BadsxPs

Flgure 2 shows the PL spectra of GaAsi.,Py(x=0.49) at 4.2k, The /\:‘;"-*‘ /\'\:-“ :

emissions were 1.955eV, 1.953eV, 1.945ey respectively for a,b and ¢
N-Tn

and Fig.2 it is clear that for the samples with same x, the more Zn
the more the N-Zn peak energy decreased, and for samples with diffe
tion but with same N*,Zn* concentrations, the higher the x value wa:
the N-Zn peak energy decreased.
Figure 3 shows PL emission peak energies vs. composition x. Bee N-ln
ent implantation energies and ann?aling conditions, the Zn concentrati VN [
IIT samples is estimated to be 1019 em 3 while g .
centrations for all cases are approximately 1018 ¢p-3
spectra of N*: GaAsy_,P, with these of N*, Zn*+ . GaAsy_,P,, we fou
acceptor causes the spectra of N*:GaAsy_,Py to shift to lower ene
attributed to the N-Zn transition. The magnitude of this spectral
to be composition x dependent, decreasing with x. We believe it >
of gradual conversion from M-Zn transition to N transition. We also
with the increase of Zn concentration the spectral chift tends to |
dent, that is the complete conversion from N-Zn transition to N tF
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Qi ReCra of GassP(x=0.43) gththF 4.2k (2) spe trum frn@.?lsampl? ?frh!
from a sample of group I, wit implantation only;

i / ; ey soup 1, with N : aiie
occur at high x value. Our experimental results gan be well understal on only; (b},(c) and (d) ‘pett;" frgn ghd Ec) spectra from snwp:e?n?s groui
localized model presented by J,C, Campbell et al.l. In the direct 4 é;‘inﬁiﬁzn?a;";1u§2?313, guigll, JLowiin tntiueage ok 329K

the wavefunction of Zn-bound hole is sufficiently delocalized so em 2, respectively.

with the wavefunction of the trapped electron exceeds that of bo

; TRl
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FIG. 3: Composition dependence of PL spectral FIG. 4: The probabj

for group I1 and curve

peak energy of Zn'N* jon implanted GaAsy.yPy position x. 1.nym
at 8.2K: curve 1 for group I samples, cure ? nzn=1x1018cp-3 "3 “4
3 for group 111, The ratio was normal;
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FIG, 5: PL spectra of N*,Zn*: Gads, P (x=0.57)
at (a) 4.2k and (b) 1.8k,
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