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Submicron Bi wire exhibits positive thermopower being generated in the diffusion 
transport mechanism of carriers at low temperatures. The diffusion transport 
mechanism can be transformed into phonon-dominated transport through a smooth 
manipulation with the phonon spectrum and Fermi surface by applying a uniaxial 
strain. The phonon mechanism becomes a dominant in the total thermopower above 
deformation value of 1.1 %, that is indicative of a change in the Fermi surface topology 
under strain known as Lifshitz transition. It seems that strain value of 1.1 % is as an 
“inflexion point” in the trend of the thermopower from diffusive to phonon drag 
mechanism, where the required condition q ≤ 2kF for the interacting of the electrons 
with phonons is satisfied (q is the phonon momentum, 2kF is the maximum dimension 
of Fermi surface changed after topological transition). The application of a magnetic 
field at a given point can enhance or diminish this effect depending on the field 
direction relative to the crystallographic axis of Bi wire. 
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Abstract. 
An ultra-wideband UWB 2×1 MIMO antenna, based on the reference single UWB 
antenna, to enhance the realized peak gain is proposed. The antenna is designed by a 
modified circular radiator constructed from a circular patch integrated with two 
circular shapes at 5mm from the main patch center with a radius of 5.35mm for each 
circle. 
The modified patch is fastened on the top of a FR4-epoxy substrate dielectric material 
and fed by a microstrip type transmission line, and partial ground, while the proposed 
MIMO UWB antenna is composed of two optimized patch antennas, placed 180 
degrees from each other, and a 2mm distance was inserted between the grounds. The 
simulation results, using CST-EM software package, prove that the realized peak gain 
is enhanced at about 1.5 dB more than the single UWB antenna without effecting the 
operating UWB and the Relative BW of the MIMO antenna is about 131%. The 
radiation pattern of the investigated MIMO antenna also has been investigated for 
selected resonant frequencies. 
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The proposed MIMO antenna covers the whole UWB range, while the antenna 
improves the narrow bands gain that lie within this band, such as narrow bands 
WLAN, WIMAX, and X-Band, which are suitable for different telecommunication 
applications. 
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Vibration testing is a mandatory step in the development and production of various 
products, especially in aviation, automotive, energy, etc. They check the reliability, 
safety and quality of service of products, and also adjust their parameters. 
At the site of vibration processes, huge streaming signals and data arise, which 
characterize both the physical state of most products, as well as the processes 
occurring when operating in various modes. Collecting and analyzing this data allows 
you to solve various engineering problems. The more these conditions of fixation and 
attention, the higher the efficiency of development and the reliability of testing, and 
the lower the likelihood of sudden emergency situations. 
The proposed research work is aimed at creating and studying artificial intelligence 
neural network models to search for structural dependencies in vibration spectra 
during bench tests of diesel engines with a wide power range and various design 
features. Research is carried out on the basis of data obtained from bench tests of 
engines. 
An important feature of neural networks is that, due to their design features, they 
allow one to successfully solve problems with a large number of variables without 
requiring a large amount of computing resources (compared to standard deterministic 
methods). 
This problem uses artificial neural network models based on deep learning networks. 
Training neural networks requires the most complete display of the collected statistics 
of the subject area. This ensures the accuracy of artificial intelligence in forecasting 
systems. 
The advantage of this algorithm is that it can be applied to unstudied complex 
processes without constructing a mathematical model. There is no need to change the 
algorithm; It is enough to build a new neural network trained on experimental data. 




