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Manganese doped gallium nitride is a diluted magnetic semiconductor with promising applica-
tions in the �eld of semiconductor spintronics. Curie temperatures higher than room temper-
ature are predicted for materials with Mn content of 5%. This high amount of Mn is di�cult
to incorporate into GaN. The predicted solubility limit of 0.032% for Mn in GaN can theoret-
ically be increased for di�erent surface conditions [1]. Especially nitrogen rich conditions were
reported to have positive in�uence on Mn incorporation [2].

In this work di�erent conditions for the growth of GaxMn1−xN by molecular beam epitaxy
(MBE) are investigated. The goal is to create homogeneous ferromagnetic layers with Curie
temperatures above room temperate. All samples were grown on GaN templates prepared by
metal-organic vapor-phase epitaxy on sapphire substrates. An EPI930 MBE chamber equipped
with a RF-plasma source was used to fabricate the samples. Low temperature and high tem-
perature growth of GaMnN was investigated.

For the �rst set of samples a growth temperature of 550 ◦C was chosen. This comparably low
temperature is reported to have positive in�uence on Mn incorporation due to large adhesion
coe�cients of Mn. III/V-ratio is close to the stoichiometric point on the metal rich side. Man-
ganese contents of 1.75 to 4.6%, as determined by SQUID measurements, were reached for
GaMnN. These samples possess spontaneous magnetization below 6K and they show quasi
Brillouin-behaviour. Hysteresis can be detected at 2K but coercivity is small (≈275Oe) for
4.6% of Mn. Small crystallites with diameters of about 100 nm form for these amounts of Mn.

The second set of samples was grown in c-orientation at temperatures of 760 ◦C. Slightly nitro-
gen rich growth conditions lead to rough surfaces for low �uxes of Mn. In contrast, for metal
�uxes exceeding the stoichiometric point smooth layers are created. The high vapor pressure
of Mn is bene�cal in this case. Excess Mn re-evaporates from the surface. The samples were
investigated with high resolution x-ray di�raction. In 2Θ-Ω-scans template and GaMnN layer
can be clearly identi�ed. Omega-Scans of both show smaller FWHM for MBE grown GaMnN
layers indicating lower defect density in these layers. GaN layers, having Mn concentrations of
4.1% show a strong, above-Brillouin response, but no coecivity is present. Superparamagnetic
states are assumed.
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