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on heterostructured micro- and nano-materials contributes to the miniaturization and performance improvement of 

existing solid-state sensors and light/image detectors, which are key components of many electronic, optoelectronic, 

safety, and biomedical circuits. Multitasking nanosensors are in high demand for small-sized smart wearable devices 

(e.g., smartphones with environmental, safety, or biomedical sensors) and other applications (from high-capacity 

information storage to biochemical sensing, analysis chemical and biological, etc.) due to reduced power 

consumption and improved performance. The challenges of using the properties of semiconducting oxides for 

practical application will be discussed and strategies for the fabrication, characterization, and integration of 

nanodevices through new technologies will be outlined. The integration and applications of the single nanowire as 

sensing devices and, in particular, as multifunctional nanosensors are in demand too. In addition, the contribution of 

crystalline nanosensor and nanophotonic systems will be highlighted to act as an enabling technology for scientific 

achievements in other research areas. In this talk, nano-heterostructured semiconductor oxides as core nano-building 

blocks for nanodevices, namely our contribution to building a new route to nanodevices through top-down and 

bottom-up approaches to hybrid nanotechnologies will be discussed based on our research and comparison with 

current scientific literature. 
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Facing the challenges that the Covid 19 pandemic imposed on all of us, i.e., maintaining a safe social distance or 

avoiding direct physical contact, we designed and implemented a VR-oriented solution that allows the users to 

experience free navigation and interaction with large and/or small replicas of cultural heritage artifacts, using simple 

hand gestures, with no touch. Chosing a point/artifact of interest, navigating to it and even exploring it, all these are 

possible in the open solution, for groups of tourists that visited the Archaeology Museum from Mangalia, Romania. 
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Owing to their high surface-to-volume ratio, their small size and the high number of intrinsic defects, nanoobjects 

such as nanoparticles exhibit properties that go beyond typical bulk materials. In particular, nanogranular systems 

with nanoparticles as their fundamental building units exhibit electronic and optical properties that differ from their 

atom-assembled counterparts. As such, nanoparticles are promising building units for applications in catalysis, optics 

and functional electronics.  

In the field of sensors, noble metal nanoparticles are readily used to cover surfaces of semiconducting metal oxide 

micro- and  nano-structures, which consequently tailors sensor properties such as sensitivity, selectivity and response 

times. On the other hand, in the context of memristive devices and neuromorphic hardware, noble metal (alloy) 

nanoparticles can be applied to localize and enhance the electrical field and realize highly localized resistive 

switching processes. In addition, such nanoparticles can act as functional building units for self-arranged networks, 

which are poised at the threshold of electrical percolation and show criticality and avalanche dynamics. 

Common to all of the abovementioned applications is the high demand on a precise control over nanoparticle 

composition and deposition process. In this contribution, nanoparticle beam deposition via a Haberland-type gas 


