The Magnetics Society of Japan

FrEwIR

CdTe/CdMnTe & H &S HHE O EFHGICEd 52§

KRS

Hydrostatic Pressure Effect on Magneto-Photoluminescence of Free Excitons in CdTe/

CdMnTe Single Quantum Wells
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**RPaculty of Science, Himeji Institute of Technology

We measured the photoluminescence (PL) of free
excitons in a CdTe/Cd;_.Mn,Te (x=0.24) single-
quantum-well (SQW) structure under high dc magnetic
fields up to 30 T and high hydrostatic pressures up to
2.7 GPa. Precise analysis of the observed Zeeman shifts
revealed weak or negative pressure dependence of the
sp—d exchange constants for the structure’s narrower
quantum wells and barrier layer. We propose that
pressure-induced relaxation of distortion in Mn-Te-
Mn bonds weakens the exchange in the systems of
high Mn concentration. The effect of pressure on the
d—-d exchange is discussed in the same framework.

Key words: CdTe/Cd,-:Mn.,Te single quantum well,
diluted magnetic semiconductor, high Mn concentra-
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Fig. 1 Probability of finding an Mn?* spin in a
single spin, pair of spins, or higher-order cluster
of spins as a function of the Mn?* concentration
in a homogeneous alloy.
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Fig. 2 Schematic view of our sample, a CdTe/
Cd,-:Mn,Te (x=0.24) single-quantum-well struc-
ture.
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Fig. 3 Plots of the PL spectra of the CdTe/

Cd,-:Mn,Te (x=0.24) SQW structure under
several pressures without magnetic fields.
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Fig. 4 Zeeman shifts of the PL peak for each
layer of the CdTe/Cd,-.Mn.Te (x=0.24) SQW
structure at the lowest pressure (open marks) and
the highest pressure (2.68 GPa for the quantum
wells and 2.08 GPa for the barrier, closed marks).
The marks <, &; V, V; [, B and O, @
correspond to the data for the 12 ML, 6 ML, and
4 ML QWs and the barrier, respectively. The lines
are the results of the least-square fitting of Eq.
(1.
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Fig. 5 (a) sp-d exchange constant Nya—8), (b)
antiferromagnetic temperature Ty, and (c) linear
magnetization factor xM, for each layer of the
CdTe/Cd,-.Mn,Te (x=0.24) SQW structure as a
function of the pressure.
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Fig. 6 Movement of Te atoms in Cd,-.Mn,Te
alloy in the cases where (a) an Mn atom is
isolated and (b) one of the nearest cation sites of
an Mn atom is occupied by another Mn atom.
Atoms a and ¢ lie at a distance of a/4 in the
positive z-direction from an atom e¢; b and d lie at
the same distance in the negative z-direction; and
f lies at a distance of a/2 in the positive
z-direction where a is the lattice constant.
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