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Abstract:

We report on IR-magnetotransmisgon experiments on ptype eitaxial layers of cubic GaN in extremely
high magnetic fieldsupto 700T.

The epitaxial layers were grown in a RIBER-32 MBE system with rf-adivated plasma source on (001)-
GaAs substrates. To optimise the growths parameters the GaN surfacerecnstruction plese diagram was
used [1]. The stoichiometric compasition d the surfaceduring the growth processwas controlled by in
situ RHEED. To ensure As-stabili sed growth condtions a GaAs buffer layer was first grown under (2x4)
reaonstruction. The nucleaion d the aibic GaN at 600°C was gopped after 10-20 mono-layers and the
substrate temperature was raised to 683740°C. The growth was continued at this higher temperature to
establish nea stoichiometric growth condtions and finally stopped at abou 1um layer thickness The
samples were alditionally doped by magnesium to result definitely in ptype. The doping profile of the
layers was determined by SIMS measurements. The carier system was charaderised by temperature
dependent conductivity and Hall-effed measurements. For both, mobility and carrier concentration a
strong temperature dependence was observed. Typicd values are for the mobility in the order of 200
cm’/Vs and for the hole mncentration d 10" cm’® at room temperature.

To oltain detail ed information oncarriers with such low mohility using a magneto-resonance eperiment,
megaggauss pedroscopy has to be gplied to enforce areasonable line width o the resonance. Such
succesdul experiments on ptype aubic GaN in magnetic fields up to 270 T using the semi-destructive
single-turn coil technique were reported recently and compared with the theoreticd expedation d the
establi shed quesi-cubic k*p-model for GaN [2]. Due to the sophisticated experimental technique even in
the ewironment of an “eledromagnetic pulse” changes in the relative transmisson smaller 1% could
unambiguowsly be deteded, so that also very wedak resonances could be identified. Both, experimental

and theoreticd results of [2] were a tallenge to extend the investigation into the magnetic field range



well beyond the posshiliti es of the single-turn coil technique limited to abou 300 T, since severd
additi onal resonance lines were expeded in the high-field range.

Magnetic fields beyond 300T ranging up to 700T and more can orly be redised using the explosive
flux-compresgon. This method involves, howvever, several pronourced dsadvantages. Not only that the
experiment is completely destructive and reels quite a high financial investment, bu aso the field
generation processis acmmpanied by an extremely strong transient eledromagnetic noise. Due to the
sophisticated shielding and data processng feaures developed in Berlin, howvever, these techniques could
be succesqully transferred to the open-air firing point of the flux compresson experiment in Sarov,
Rusda. The magnetic field was produced by the magneto cumulative MC-1-generator using three
cascades and driven by atotal of 16 kg explosive (50% TNT and 50% Hexogen). The sample was smil ar
to that used before [2]. In Faraday configuration the sample was exposed to CO,-laser radiation having a
fixed wavelength of 10.6 um at a temperature of abou 270 K. Since @ntrary to the single-turn coil
technigue in a flux-compresson experiment only the up-sweep for the magnetic field is avail able for data
detedion, spedal care was taken of time synchronisation for the magnetic field puse of only some psec
length. The recorded data ae of extraordinary quality in comparison to those obtained for opticd
experiments in faili ng previous attempts. In the “low field” range upto 270T the data reproduce adly
the measurements reaorded in Berlin using the single-turn coil technique. For higher fields now not only
the second resonance of the Berlin-experiment is completely resolved bu also at even higher magnetic
fields a third strong resonance centred at around 425T, is completely recorded. To the best of our
knowledge no experimental resonance data in the IR using explosive flux compresson have been
reported so far. All of the observed threeresonancelines are interpreted as inter-valence band transiti ons.
It shoud be noted that the fundamental cyclotron resonanceis expeded at magnetic fields of abou 1500
T, which is a chalenge for the future, since magnetic fields up to 2800T were dready generated using
flux-compressontednique [3].
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