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Recently, there have been reported on magnetic two dimensond eectrongas (2DEG), which is
redized in modulationdoped -  diluted magnetic semiconductor (DMS), such as Cdy.xMnTe,
quantum wells where locdized spins (M, S=5/2) are interacting with the 2DEG viaastrong s-d
exchange interaction. Thisinteraction leads to an enhanced spin splitting which is proportiond to
Mr?* magnetization expressed by the Brillouin function In this system, the enhanced spin splitting
can exceed the Landausplitting and Fermi energy, and this means that the spin state of electrons
can be highly polarized even & low magnetic fild. The am of thiswork isto investigate the
Spin-dependent properties using highly spin-polarized magnetic 2DEG which contain awide range
of carrier concentration, i.e, from undoped to 3.0x 10" cm™.

Magneto- photoluminescence (PL) measurements are performed under magnetic fiddsupto 7T in
samplesA and B, 15T insamplesC  E, at 2K. Figl shows the image plots of magneto-PL spectra
for theo * polarization for a series of samples. Electron dendties of samples are determined by
trangport measurements. Shubnikov-de Hass (SdH) oscillations and integer quantum Hall effect are
observed in doped samples D and E The PL spectra show large redshift in magnetic fidds due to
the enhanced Zeeman shift of Landau levels. Furthermore, severa interesting behaviors are
observed in the magnetic field dependence. At firgt, in dl samples, the intengty of the lower energy
peaks or the peaks started from zero field becomes weaker with increesng magnetic fidd and, in
contrast, another peaks begins to appear at the higher energy side which becomes stronger with
increasing magnetic field. Secondly, with increasing eectron dendty of samples,
disappearance-fidd of the lower energy peaks (indicated by the dotted line) shifted to the higher
megnetic fied. The former implies that the origin of the lower and the higher energy peaks are
related to each other. The latter suggests that the origin of lower energy peaks is affected by
Spin-polarization degree of dectrons. Further it isfound that new peaks with amoderate intengity
seems to gppear in the magnetic field region between v =2and v =1in the doped samplesD and E.
From comparison with Landau fan chart of each sample, the observed results seem to be consistent
with an interpretation that the lower energy peeks, the pesks in the intermediate field and the higher
energy peaks are originated from singlet chaged exciton, triplet charged exciton and neutra exciton,

respectively.



Sample x(%) Moo (cm?) b (cn? / V.9)
A 35 undoped
B 35 10"
C 5.0 1.3x 10" 1300
D 5.0 2.2x 10" 3100
E 3.0 3.0x 10" 7000

Tablel: Summary of sample characteristics.
X, pp and p are Mn composition, 2D eectron density and mohility, respectively.
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Figurel: image plots of Magneto-PL spectrafor o * polarization
from magnetic 2DEGs with varied eectron densty.



