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THE LUMINESCENCE OF HIGHLY EXCITED CdS§
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we mezasure the emission spectra of single crystal CdS from 1O6T’w'/cm

~

2 to 107W/cm2 excitation inten-

sity at 4.2K, and cbserve g new luminescence peaking at 49104 after the excitation intemsity

increases to 1.0 X 107%/ em?,

1, INTRODUCTION

cds single orystal is a very typical direct
srention to in basic and applied research.There
ae @ large maber of papers dicussing the emis-

sion gpectra of CdS, the luminescence character-

Cds under very low and very high exci-

i wtion intensities having been known basical-

1-4

{7, that is, the luminescence of bound exci-
1 tns in CdS is importent on low excitation inten
: sity, and the luminescence of electron-hole

plasma is domdnant on very high excitation in-
tensity. The luminescence of CdS is quite com-
irntensity, so the

plex on middle excitation

aises of M band P band are not well known.

RESULTS OF EXPERIMENTS

samples used in our experiments are very
pire CdS crystals which are grown by the vapour
piase apitaxy method, whese thickness is about

are held in cryvostat

:TSR—QOO and cooled down at 4.2K40.5, excited

% a ilight beam of wavelength 308nm from the

ticimer  laser EMG-102 XeCl, the single pulse

the pulse duration is

3%out 10ns and the pulse repetitions rate 1is
A g,
Fig, 1 shows the four emission spectra of

; Cﬂ§ in the range of excitation intensities 196——
oy
10Wes? o 4.0k,

unter lower excitation

_; i“'iensity (&), the luminescence has mainly both

Tt X o
A9 peak and 4888A peak, which are the lumi-
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FIGURE 1
Luminescence spectra of CdS for different exci-
tation intensities at 4.2K, hvexc=4.02e3v.
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nescence excitons

donors(l’z) excitons neutral
accepters (Il}, regpectively., A new luminescence
band arises on the long wavelength of I} peak
with an increase of excitation intensity while
the intensity of 12 peak is weakened.After the
excitation intensity is dincreased to 1.74 X
]AO—”W/cmz the spectra is led
4910?&, which we

34 halfwidth, Fig. 2 shows variation with exci-

by a new peak

call [ peak. U peak has only

tation intensities of U peak luminescence inten-

sity. The front of the curve is approxiamately

guadratic and the rear straight. We measure

variation with temperature of U pegk on constant

exciation intensity, see Fig. 3.
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FIGURE 2
Variation with excitation intensities of U peak
luminescence intensity I at 4,2%, {The jumi-
nescence intensity of I —bml".”f‘ I/em™ is regarded
as an unit of luminescence.)

3. DISCUSSION

According to a reduction of I2 peak when
U peak arise, and ultra-linear variation of its
luminescence intensity with excitation inten-
sity, we think U peak as the luminescence
of inelastic scattering of excitons with exci-
tons bounded to neutral donors. When the den-
sity of excitons is very high in luminescence
bodies, the scattering possibility of excitons
with hound excitons becomes greater. After
the scattering takes place, excitons are excited
to higher energy states (n=2,3,...,) and bound
excitons turn to luminescence by recombination.
According to a prinple of emergy converation

in scattering course, we give energy formula

of the peak,
woemy _ opb pb 2
b max = Be(T) - E ¥ E bx(l /Ty (1)
n=2, 3, ...,

where Eg(T} is a width of forbidden band; be

- iz a bound
energy of exciton bounded to neutral donor.
When n = 2, hw nax = AQOQK (T = 0K}, We derivarte

the relation between luminescence intensity

is & bound energy of excitons; Eb

of U peak and excitation intensity by means
of the luminescence model of inelastic scat-
tering of excitons with bound excitons
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FIGURE 3 for applicati

,l in Znse
Lratrated the

Variation with teperature of the emission maxi
{a), luminescence intensity {b) and half wldg_
{¢) of U peak. (Luminescence intensity I
4.2k is regarded as an unit of lurrmescenc

in {c}.)

axcitons SC&

where a and b are all constant not relative t

T a
excitation infensity I We see that L. <
Texc’ Lum Chand, associ
I is uvltra-linear cn low excitation intensit : R
exc : grtributed ©
and linear on high excitation intensity. Thy plained by ©
is basically agreement with behaviour of U peak nSe epilaye
4, CONCLUSION 2. EXPERTMEN
We observed a new luminescence peak in Cd zSe enil

at 4.2K after excitation intensity is increase
to 1.0 X EO?W/cmZ. The peak iz at 49104 ©
the spectra and has only 3A halfwidth and qui:t

.strate by Ve

high Zluminescence intensity. We propose U
luminescence model of inelastic scattering 9
excitons with excitons bounded £o neulld:

donors for the peak.
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