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PECULIARITIES IN THE QUANTUM TRANSPORT AT THE INTERFACES OF  
BISMUTH-ANTIMONY BICRYSTALS 

Vitalie Chistol, Elena Condrea, and Anatolie Sidorenko 
Technical University of Moldova, Institute of Electronic Engineering and 

Nanotechnologies, Academiei str., 3/3, Chisinau, Moldova 
As a result of the study of the magnetic and superconducting properties of tilt-type 
crystallite interfaces in bismuth-antimony bicrystals were detected some properties 
unusual for their similar bulk semiconductors.  
A comprehensive study was carried out on the bicrystals with nanoscale multilayer 
interfaces, where superconductivity (Tc ≤ 21K) is exhibited separately or 
simultaneously with weak ferromagnetism.  
Magnetotransport anomalies identified in magnetic field transport manifest 
themselves in the Hall effect, longitudinal magnetoresistance and Seebeck effect. 
Behaviour of the Seebeck coefficient and magnetoresistance peculiarities indicate the 
occurrence of a new small group of the electrons; thermomagnetic phenomena in 
crystallite interfaces layers exhibit behavior of the 3D topological semimetals, whereas 
in semiconductor bulk bicrystals they manifest typical features of the 3D topological 
insulators. Both phenomena indicate to the electronic phase transitions of the 
semiconductor-semimetal type in magnetic field.  
The study was supported by the Project « Nanostructures and advanced materials for 
implementation in spintronics, thermoelectricity and optoelectronics » no. 020201. 
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The prospect of the thermoelectric application of Bi based materials will require the 
ability to control their parameters. Investigations of Bi wires in a wide range of 
temperatures, magnetic fields and anisotropic deformation have revealed an effective 
way to control the magnitude of the thermopower under the influence of uniaxial 
deformation. 
Measurements of the thermopower of submicron Bi wires in the temperature range 
of 4.2 - 77 K, revealed the possibility of changing not only the magnitude and sign of 
the thermopower coefficient but also the overall nature of the thermopower 
mechanism under the influence of uniaxial deformation or magnetic field. 
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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. 
The study was supported by the Project « Nanostructures and advanced materials for 
implementation in spintronics, thermoelectricity and optoelectronics » no. 020201. 
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A COMPACT 2×1 MIMO MICROSTRIP PATCH ANTENNA WITH ENHANCED GAIN  
FOR UWB APPLICATIONS  
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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. 


