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Acoustoelectric transformation (AET) Is a new method that has made it possible to obtain various information about
piezomagnetic and electromagnetic effects in studied media. In particular, it permits to study the temperature and magnetic field
dependence of the AE response of the systems with superconducting ordering. Recently, at temperatures below the temperature
of the structural phase transition Ts the AE transformation revealed the hidden magnetism in FeSe.

The scheme of the AET experiment is shown Iin Fig. 1. The shear deformation of a e
given polarization, generated by the piezoelectric transducer, Is introduced into the sample T“ j%
through an acoustic delay line. The electromagnetic field, arising in the sample under za V==
deformation, Is radiated into free space and registered by a frame antenna placed near the f#,,x” X 7
sample. The interface radiating surface Is orthogonal to the wave vector of the sound mode. S‘fnple i’ ”J
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Fig. 2. Temperature dependence of the amplitude of the T
radiation field in FeSe; 4,:S; g75- transducer
T, Is the temperature of the structural transformation.

T, Is the superconducting transition temperature. Fig. 1. Geometry of the AET experiment
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The temperature dependence of the amplitude of the radiation field obtained
In the experiment is shown In Fig. 2. The AET signal increases rapidly below Ts,
but at the point of the superconducting transition Tc, it sharp decreases almost to
zero. This fact allows us to assume that this signal exists only in the normal state.

We studied the behavior of the phase (a) and amplitude (b) of the AET signal
In weak magnetic fields, Fig.3. Red and green curves correspond to the opposite
directions of the magnetic field . The measurements were done at the temperature
T=0.9Tc (about 11 Kelvin), that allows us to neglect the contribution of the normal
component to the AET signal. The measurements presented in Fig.3 were done In
the range of H corresponding to the initial stage of magnetic flux penetration into
the sample.

From the amplitude measurements it can be concluded that the low critical
field 1s equal to Hci ~150e. Above this field, the response amplitude changes
linearly with the magnetic field and the phases for the two directions of H practically
coincide each other.

This Indicates the presence of two signals of a different nature linearly
dependent on the external field, a weak one whose phase depends on the direction
of the magnetic field (odd signal) and a stronger one whose phase does not
depend on the direction of the field, but depends only on the magnitude (even
signal) (Fig. 4).
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e ed In a mixed state in a superconductor with such polarization of the antenna,
20 40 60 80 100 the existence of two sources of "even on the field" signals Is possible.
H Oe Fig. 3 Thg first Is the _sounq _movem_ent o_f the vortex Iattice,_ but at our sound
’ frequencies and small fields it is practically independent of the field,
and the second Is piezomagnetism.

The following results were obtained:

'he AET In the mixed state of superconducting chalcogenides based on

= FeSe has been studied.

g The low critical field Hci~150e was determined Iin FeSe;g,:S, 475 Single
L | crystal.

LL] odd . The dependence of the AET signal from the magnetic field we got at the initial

- stages of flux penetration was demonstrated a behavior that can be explained, In
By our opinion, only Iif the piezomagnetism Is included in the consideration. The

OO‘ | 2'0 | 4'0 | 610 | 810 '1(')0 existence piezomagnetic response in FeSe-based chalcogenides can be

_ considered a direct confirmation of breaking of time-reversal symmetry

H ,Oe Fig. 4 in FeSe,_ S, single crystals.
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