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1. % (Summary)

In general, photon or carrier upconversion mechanism

allows converting low energy photons to high energy

carriers or photons. Highly efficient upconversion
mechanisms can be useful for many devices, such as
infrared detectors, lasers or third generation solar cells,
such as the intermediate band solar cell [1]. The
intermediate band solar cell concept aims at reducing
absorption losses of infrared photons by absorption and
subsequent upconversion in intermediate states, which are
embedded in bulk material such as GaAs or AlGaAs. InAs
quantum dots have been widely used to realize
intermediate states in bulk material. We studied the highly
efficient upconversion in InAs disk-like quantum
structures which are formed in early stages of InAs
deposition [2,3]. We recently also elucidated the influence
of the interactions between quantum dots and disk-like
structures on the upconversion efficiency [4,5]. This
program aims at obtaining results to fortify previous
results by performing measurements on samples prepared

with different growth conditions.

2. EB (Experimental)

We used molecular beam epitaxy (facility: modified EIKO)

to fabricate an undoped sample structure for
investigating the operating principle of intermediate state
solar cell based on InAs disk-like quantum structures. A
single InAs layer with deposition amount below critical
thickness for quantum dot formation was embedded in
AlGaAs. Nano—disk and quantum dot structures without

Al have been prepared as well.

3. fE L =% (Results and Discussion)

Photocurrent measurements of the InAs/AlGaAs sample

have been obtained at different temperatures.
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Photoluminescence measurements were performed at low
temperatures. We identified photocurrent due to resonant
absorption of photons in shallow InAs/AlGaAs quantum
structures for energies above and below the GaAs bandgap
energy. We had already shown the differences of
upconversion in samples with and without InAs [2,6]. The
present result serves as further supporting evidence that
the strong PC generation observed in our publications
[3-5] is from the InAs layer and not from impurities in

GaAs.
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