
FREQUENCY SPECTRA OF MAGNETOACOUSTIC EMISSION IN METEORITES 

S.V. Ivanchenko, V. I. Grokhovsky, N.N. Kolchanov. Institute of Physics and Technology, Ural Federal 

University, Ekaterinburg, 620002, Russian Federation. E-mail: ivanchenkos.v@mail.ru.  

 

Introduction: Chemical composition, structure and magnetic features of meteorites are related to conditions of 

their formation and thermal and shock history. For instance, magnetic features of Fe-Ni alloys are partially related to 

the degree of defect structure. An analysis of iron alloys defectiveness can be successfully conducted on the basis of 

magnetic behavior investigation using magnetoacoustic emission (MAE). This method is characterized by a large 

number of informative parameters, and is associated with the restructuring of the domain structure [1].  

Experimental: Fragments of Chinga ungrouped, Sikhote-Alin IIAB, Muonionalusta IVA and Campo del Cielo 

IAB-MG iron meteorites and Seymchan PMG were chosen for investigation using MAE techniques. Also two types 

of manufactured alloys were considered: Fe, Ni-5,26%, Co-0,74% which was cooled to room temperature in air and 

Fe, Ni-5,17%, Co-0,66% which was cooled using furnace. In this paper we studied the magnetoacoustic emission of 

the of meteorite samples and their artificial analogues. Measurements were performed on a measuring system, 

described in references [2]. The samples were magnetized using solenoid triangular current pulses with different 

frequencies of  (0.1 Hz to 0.3 Hz). The receiving signal frequencies varied from 50 kHz to 150 kHz. 

Results: Type of MAE curves for meteorite samples and Fe(Ni,Co) alloys remains unchanged: there are two 

peaks, without the expressed extremum which are approximately equal in magnitude. The first peak is most 

pronounced in the field range from -37.5 kA/m to 4.5 kA/m and the other from 40 kA/m to 90 kA/m. But spectrum 

of Chinga meteorite is an exception. This meteorite has a broad maximum in the range of 10 kA/m to 90 kA/m, 

which is most likely consists of two components of the MAE signal being too close to each other. There are large 

variations in an amplitude of the signal, the position and width of the maxima, and the position of the maximum on 

the frequency spectrum of the MAE for meteorites samples and Fe(Ni,Co) alloys, which are related to the structural 

features of the magnetic texture of each sample. Burkhard [3] investigated the microstructure influence on the MAE 

in steels and came to the conclusion that the first peak is associated with the displacement of the domain walls that 

have high mobility caused by their interaction and dislocation, while the second - with a shift of more firmly fixed 

domain boundaries, caused by other interactions which require greater changes of magnetic field generated force. 

One can see a strong difference in the frequency characteristics of MAE between meteorites samples and Fe(Ni,Co) 

alloy. There are two peaks at 70-80 kHz and at 100 kHz in the frequency spectrum of the MAE of Fe(Ni,Co) alloys. 

Iron meteorites also have the same peaks, but they are not stand out as much, or absent. The behavior of MAE signal 

of  Fe(Ni,Co) alloys differ according to the cooling conditions. For both samples curves are similar in shape: they 

have two flat maximums and are in the same ranges. However, for the Fe(Ni,Co) alloy, which was cooled using the 

furnace, MAE signal approximately two times higher than that for the Fe(Ni,Co) sample, which was cooled quickly 

in the air. There is also a displacement of the signal maximums towards lower frequencies in the frequency spectrum 

of the MAE.  

Conclusion: As a result, the MAE curves of meteorite samples and manufactured alloys belong to the same type 

because of similar composition. The revealed differences in signal amplitude, position and width of the peaks, and 

the nature of the frequency spectrum of the MAE, are associated with the features of internal structure and the 

magnetic texture which is associated with conditions of their formation and thermal and shock history. Being so, 

magnetoacoustic emission has the potential to become a valuable tool for the diagnosis of microstructure changes of 

meteorites. 
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