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Nitrogen in III-V compound semiconductors acts as an isoelectironic trap. It is well known that
nitrogen (N) atoms substitute for arsenic (As) atoms in GaAs and form isoelectronic traps due to
the difference in electro negativily between these elements. It is also known that N atom pairs
bind excitons more tightly than isolated N atoms, and as the distance between the N atoms of a pair
decreases, the binding energy increases. Therefore, excitons bound to N atom pairs in GaAs produce
many photoluminescence (PL) lines at low temperatures because their spacing is discrete in crystal
lattices. The PL lines are observed only at very low temperatures even though exciton binding energies
are high (90 meV for the nearest-neighbor atom pair). Although the excitation process of excitons
with different binding energies is not well understood, tunneling-assisted excitonic transfer has
been suggested. During continuous excitation, excitons transfer from a lower to a higher binding
energy state, thus forming a continuous flow of excitons.

In this study, we present the field-effect characteristics of excitons bound to N atom pairs in
order to clear the mechanism of their radiative recombination process. The exciton localization
caused by the applied magnetic field may disturb the transfer process, resulting in the significant
modulation of the PL line intensity. From excitation spectra measurements and fime resolved PL
measuremenis, it can be consider that excitons are selective transferred from free exciton state
and bound exciton state in GaAs io N atom pairs states.




