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With astonishing optoelectronic properties comparable to the most prosperous inorganic semiconductors like 

GaAs, the class of organometal halide and all-inorganic perovskite semiconductors have emerged as highly 

interesting and inexpensive active material for tunable thin-film lasers. For lasing applications, there is the vision 

that these perovskites may overcome the typical limitations and loss mechanisms imposed by organic gain media. 

For the realization of High-Q photonic resonator structures and waveguides, the perovskite active material needs 

to be patterned on the nanoscale with utmost control. When the work of this thesis started, the tremendous 

potential of metal halide perovskites for optoelectronic and photonic applications had not been unlocked partially 

because of the lack of suitable versatile nanopatterning techniques, to create resonator structures, waveguides, etc. 

with a maximum level of control and precision directly into perovskite layers. 

In this work, we address the above mentioned issues and demonstrate for the first time that photonic 

nanostructures can be prepared by thermal nanoimprint lithography (NIL) directly into different types of 

perovskite at temperatures as low as 100 °C—a futile endeavour in case of established inorganic semiconductors 

like Gallium Arsenide (GaAs) or Gallium Nitride (GaN). A notable effect of the imprinting process is a 

substantial flattening of the initially very rough polycrystalline perovskite layers which affords a significantly 

lowered threshold for the onset of amplified spontaneous emission due to reduced scattering. Moreover, in 

optically pumped DFB laser structures, very low lasing thresholds are achieved. This direct NIL patterning of 

photonic structures into perovskite layers is expected to inspire not only the field of lasers but also other 

perovskite-based devices, such as LEDs and solar cells. 
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