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Nowadays, devices, in which the quantum properties of a substance are used, attract a growing interest, for example, quantum computers[1] and quantum memory for quantum cryptography[2]. In recent
years, another class of applications has emerged, in which quantum-mechanical systems are used as sensors for various physical quantities, such as magnetic and electric fields, time and frequency, temperature
and pressure. Quantum sensors — a new technology that uses quantum nature of phenomena for ultrasensitive detection[3]. They are of particular interest for detecting weak signals in nanoscale measurements.
Quantum optical sensors use effects such as the Zeeman effect, the Stark effect, piezo-spectroscopic effects, effects associated with the temperature dependences of the electron-phonon interaction, effects
associated with the Boltzmann distribution over energy states, etc., affecting parameters of a substance.
The properties of symmetry and the presence of degenerate states are used. The classification of detected
perturbations is time-dependent (violation of coherence and the corresponding registration technique),
(quasi) static — fully symmetric and morphic (anisotropic) perturbations. In particular, on NV centers
in diamond, using the above effects, highly sensitive quantum sensors of magnetic, electric fields, voltages,
temperature and pressure were demonstrated (see review[4]). Moreover, such photon sensors are proposed
to be used for the diagnosis of cancer (see, for example,[5]). In this regard, quantum detection is very
promising from a practical point of view. Quantum sensors have unprecedented sensitivity and measurement range in a wide range of research, such as condensed matter physics, nanoscale magnetic resonance
imaging, cell dynamics in individual cells, and even brain science. Quantum sensors use a feature of
quantum systems — their strong sensitivity to external disturbances. This trend in quantum technology
resembles the history of semiconductors: here sensors, for example, for measuring illumination, based
on selenium photo cells [6], found commercial applications long before computers. Although quantum
detection as a separate area of research in the field of quantum science and technology appeared relatively
recently, many concepts in the physical community are well known and have arisen as a result of decades
of high-resolution spectroscopy. Famous examples include atomic clocks, atomic gas magnetometers and
superconducting quantum interference devices. Detection on such principles, called ”quantum metrology”, ”quantum-improved detection” or ”second-generation quantum sensors,” was considered in [7]. In
our work, we studied the high-resolution absorption and luminescence spectra of a high-quality silicon
carbide single crystals in external magnetic and electric fields. Silicon carbide is interesting in that some
of its color centers (V-centers) have spin 3/2 in the ground state [8], which makes it possible to use
such states to obtain quantum qudits. Extremely narrow lines were detected in the infrared region of
the spectrum, which reacted intensively to external conditions. Effects were observed similar to those
previously observed by us in 7 LiYF4 -Ho single crystals [9], where for the first time the anticrossing of
hyperfine sublevels was observed in external magnetic fields.
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