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We investigate superconductor-insulator quantum phase transitions in ultrathin 
capacitively coupled superconducting nanowires with proliferating quantum phase 
slips. We derive a set of coupled Berezinskii-Kosterlitz-Thouless-like renormalization 
group equations demonstrating that interaction between quantum phase slips in one 
of the wires gets modified due to the effect of plasma modes propagating in another 
wire. As a result, the superconductor-insulator phase transition in each of the wires is 
controlled not only by its own parameters but also by those of the neighboring wire as 
well as by mutual capacitance. We argue that superconducting nanowires with 
properly chosen parameters may turn insulating once they are brought sufficiently 
close to each other [1].  
Hence, superconducting nanowires may turn insulating provided they are brought 
close enough to each other. It would be interesting to observe this effect in 
forthcoming experiments with superconducting nanowires. 
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Two-barrier semiconductor structures with a high-resistance sublayer and longitudinal 
illumination, using certain design and technological parameters, have several unique 
functionalities, such as injection amplification of the photocurrent, and spectral 
selective sensitivity. This investigation considers the possibility of creating highly 
sensitive devic-es in the optical (CdTe, Si) and X-ray (CdTe) ranges of electromagnetic 
waves. The process of mutual compensation of photocurrents arising in opposite 
potential barriers overlapping the sublayer, with longitudinal absorption of radiation, 
leads to pronounced short-wavelength and long-wavelength maxima in the spectral 
distribution of intensity or photocurrent. Using structures based on cadmium and 
silicon telluride, as examples, the phenomenon of the sign reversal of the spectral 
photocurrent and the possibilities of measuring wavelengths, are demonstrated. To 
study the photoelectronic processes occurring in these structures, the obtained 
mathematical expressions are used, which relate the parameters of the structure and 
optical radiation. The algorithm developed us-ing these expressions is based on a new 
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spectral analysis mecha-nism, which makes it possible to implement it as affordable, 
small-sized, low-material, and low-power devices. All this is considered in the context 
of solving urgent prob-lems of quantitative remote identification of the components 
of an optically trans-parent medium suitable for solving environmental issues. 
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Introduction: The development of novel drugs necessitates meticulous monitoring of 
various critical aspects to mitigate the risk of cardiovascular complications. 
Researchers must consider a plethora of targets ranging from the molecular level of 
ionic channels to the systemic effects of novel compounds. Employing techniques of 
different scales, such as electrocardiogram (ECG) recordings and field potential 
recordings of cardiomyocytes with implanted electrodes, presents a challenging yet 
rewarding approach. This design can yield comprehensive insights into the state of 
cardiomyocytes within the heart chambers and the heart as a whole. By conducting 
measurements under conditions where other organs remain intact, researchers can 
assess the systemic effects of compounds and anticipate or confirm adverse effects 
during preclinical research. Moreover, this setup provides an opportunity for 
additional interventions and the simultaneous monitoring of other parameters in the 
same animal. Material and Methods: Xenopus frogs were utilized for the experiment. 
The animals were anesthetized with diethyl ether and decapitated. Following the 
opening of the thoracic cavity, the intact heart was exposed. Recordings were carried 
out under constant temperature conditions of 20°C within a Faraday cage. Four two-
channel tungsten wire electrodes (diameter = 25 µm) were employed to record the 
electrical activity of the ventricular myocardium in an intact heart. To capture data 
from various locations, eight microelectrodes were arranged in four groups in a cross-
like configuration. The electrode's design facilitated both rigid fixation to a 
micromanipulator and additional fixation to a holding frame with an electromagnet. 
After precise electrode positioning and implantation in myocardial tissue, it 


