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Changehin Institute of Physics, Academia Sindca, Changchun, China

By means of the effective mass approximation, the recombination cross section-electron energy
relation of the free electron-acceptor emission in CdTe:Li has been studied. This relation has

besn campared with the relative theory.

1, INTRODUCTICN

The photoliminescence investigation in CdTe
crystal were made by several authors ™. In
this paper, the recombination coross section
(RCS) was introduced to character the probabi-

lity. For the shallow acceptor 1-\01 =52meV) ,

. (E
i A
the effective mass approximation is valid., We

have got RCS-electron energy relation by
processing  the photoluninescence line shape

of the (e,AO) amission in CdTe:Li.

2. EXPERIMENT

The dmpurity Li was diffused into CdTe
crystal by o stepsé. First, ameal of sample
is made in a guartz tube at 35006, wnder Te
atrosphere for 320 hours. Second, L diffusion
is made from LizCO3
polish surface of Cdle crystal arnd in a

solution deposited on a

horizontal furmnace, wder a continuous flow

For .
O H2 N2 mixtiare,

350 ard diffusion time is 1 hour.

The temperature is about
For  photoluminescence  measurements  were
performed with Ar' laser emitting about 100
mi power at 488 rm. The sample temperature was
maintained at 11K by a cryogenic systenm,

3. RESULTS AND DISCUSSION

Tre energy position of the (e, AoLi} emission
bad is about at 12535 om . Both the (e,a7 1)
gnission band and the reconbination bard of

the bouwd to the neutral acceptors (AOM,

The (e, 29} emission

X3

were well separ‘atedé*.

00222313 /88 /$03.50 © Elsevier Science Publishers B.V.
{(North-Holland Physics Publishing Division}

line shape is given by the productS

(he) e p(5) £(5) M, 0001% (1)

¢ A
the electron density of states and the electron

where EC = he - Eq + E_, p(EC) and f{EIC) are
distribution function respectively. The transi-
tion probability-energy relation has been consi-
dered in (1}. But we can not dbtain RCS-electron
energy relation from (1) directly. However,
we know that I(kRe ) are proportional to the
recombination rate R, The recombination rate
R in the (e,AO) emission is given by6

B o
R= o({ha) VneNA

1
where o ( he ) is RCS, V = (ZEC/mC)2 is the elec-

(2)

tron velocity before recambination. n = (Ec)
f(EC) is the electron distrubution in the con-
duction band, and NOA
concentration.,  RCS-electron  energy relation,
g(hae) o EC""%, has been determined by fitting

(2) to the carve a which is the phoboexcited

is the neutral acceptor

emission spectrum of the sample in Fig. 1.
By the Ridley's theory, RCS of the (e,A”)
transition can be represented by7

2

o ho) « oV . (%)
L
[1+ (5 /R 01" 52

where R is the effective Rydberg energy, P

Cv
is the interband matrix element of the marentim
operator., Using the formula (3) and the

effective mass approximation, we have got the

theoretical value of RCS (curve a in Fig. 2.
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INTENSITY (a.u.)

12604
Wave Number {1/cm)

12475

FIGURE 1
The point curve a is the (e,A”) emission at 11K,
The solid curve b has been obtained by fitting
formzla (2) to the spectrum data.

92.7

0.0
12553 12594 12633 12676 12717
Wave Nurber (1/cm)
FIGURE 2 1
The curve b, the relation ¢ (he) < B ? has

been compared with the theoretical valué calcu-
lated by (3), curve a.

A

For the comparison o{ ho } e Ec—% is also given
as cuve b in Fig. 2. Obviously, both curveg :
a and b decrease with the increase of the -
electron energy. This means that the larger
electron energy is, the smaller RCS is. The :
relation t:f(ﬁm)cmEfCJE is simpler for dscribing
RCS than formuila (3)., The maximum of RCS in

a{ne) = 5.7 107 ol

our experiment is
which is smaller than the geometric area of &

the acceptor A° xat = 7,25 x107%8 .

i’
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