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1, INTRODUCTION :
Gal is a wide-gap (3.5eV) direct semiconduc-
tor and thus gives luninescence over the entire
visible spectrum by suitable Vdoping. Zn dopants
give rise to a broad biue luminescence bands in
GaN, but the nature of the deep center respon-
gible for these bands is not well established,
nor is the mechanism involvedl.

In thizs work we report the detail analysis
of the low temperature transients at different
time range, the results show that the nature of
2.8%V blue luminescence is due to the radiative
recorbination between photoexcited electrons in
conduction band arnd holes bound at the Zn o

Gi
acceptor taking into account some perturbations.

2. EXPERIVENTAL

The photoluminescence  measurements Were
performed at 2K, using a standard liguid malium
(THOR CRYGENICS).
ritrogen laser (LAMBDA PHYSICS MIOGO) was used

Tts pulse-width

bath cryostat A pulse
as excitabion source (3371A}.
was Sns and the average excitation intensity was
200k in the pulse. The eamission from the
sample was focused on a 0.83m double grating
monochromator (SPEX 1404) and detected with an
511 or 520 photomultiplier.

sured by a wave-form (BIOWMATION), a transient

The decay was mea-

recorder (DL 9068) and a signal averager {NICOLET
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emitted from GalN:iZn was studied at tenperature 2K. A typical
1ife-time of 300ns is reported for the blue GaN:Zn emission peaking at aboub 2.8%eV. The
decay of PL intensity corresponds to a hyperboric carrve gpproximately and it is well described

1170) while the time-resolved spectra were
recorded with a boxcar averager (PAR 162).

The GaN samples were prepared by vapour phase
epitaxy and a typical layer thickness is SOpm.
For moderate 7n doping levels (Zn':loigcmfg) the
broad blue-violet emission baxd doninates. Its
PL peak centered at 2.8%eV and the D-A pair
3.26eV  were chserved

anission - at in some

samples.

3 RESULTS

The transient of 2.8%V band is shown in Fig.
la, where the initial fast decay induced by the
1t is followed by
a rather well defined approxingtely exponential
decay, which differs from that of D-A pair {Fig.

system response to the laser.
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FIGURE 1
Transierts of 2.89%V PL (a) and 3.26eV D-A (b).

* Dept, of Physics and Measurement Tectmology, Linkdping Institute of Technology, Sweder.
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ib), The lifetime turns cut to be 300ns at 2K
and slight faster at 77K, in accordarce with the
rerult cbtained from the time-resolved spectra
{(Fig. 27.
However,
{40us) is wnexponent, fitking the Becaural type
The intensity of luninescence 13

the decay curve of long-peroid

of relation.
hasically given by the expression I=1 / (1¢bt)
ard we have obtained & =1.8 from the experimen-

tal cwrve (Fig. 3). It demonstrates that the

tumnescence 1S interpreted as a bimolecular

mechanism rather than a monomolecuiar kind.,
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FIGURE 2

Timeresolved spectra of 2.80eV band for GaM:Zn.

4. DISCUSSION

Y. Gao et al. / Deep centre Zn in GaN

The nature of the rediative tfam;iticsn is of

considerable interest for Gall:Zn. The process,

which originates from the recarbination between

a free electron and a hole bond at a deep

acceptor Zn, , is supposed to dominate and can

be described as follows:

dp,
o Ys o
dt —Cnn PA

is a captbure coefficient of electrons

where C
and n is the concentration of free electrons.
We may assume N>y PA and n is a constant. In
this casze
-
PA(t) = PA(D)e n

i.e. the population PA of the acceptors decays

exponentially with a time constent T zl/cnn.
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FIGURE 3

Decay curve of long-period for 2.89eV band *tors o

" orystals

The PL intensity dbvicusly ppears the native !

decay so that lifetime of 300ns well-defiredand s cond t
it is shorter than that of GaN:od”, Vg
We can discuss further the increasing affects

carrier

ard s03
TO €

wnesponential trensient when t 32 s (Fig. 3}
its decay corresponds to a hyperbolic cuarvé
This result shows that Zn is a complex center
7n in GaN forms not only a deep acceptor, paper, -
the ronradis diffef‘é
sublim

pressu

also causes other deep levels and
rive recotbination. We have measured the terpe:

erdssi
studie

assisted the radiative recombination
photosxcited electrons in conduction band

holes bound at the ZnGd acceptor.
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