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Introduction

Sedimentary rocks of the Earth contain metal spherical particles from the first to several hundreds of micrometers in diameter [1]. They are composed of native iron, wustite, 

magnetite and they are magnetic. Their cosmic origin, ubiquity of distribution, easy extraction by a magnet predetermines the possibility of using such objects for the purposes 

of global stratigraphic correlation of sedimentary strata. For this, it is necessary to identify typomorphic genetic features of magnetic microspheres. 

Methods

Calculations of the atmospheric braking (with a step of 2 km in height) of meteoric particles of native iron of spherical shape for different radiuses - from 0.1 μm to 250 μm 

have been made (Table). In the calculations was used the braking equation [2]: M (-dv/dt) = Г·S·ρa·v2, where M is the mass of a meteoroid body; (-dv/dt) is the amount of 

braking; Г is the fraction of the energy which is going to the warming up of the meteoroid body; S is the cross-sectional area of the meteoroid body; ρa is the density of 

the atmosphere; v is the velocity of the meteoroid body. The following parameters were used in the calculations: Г = 0.05, the initial velocity of incidence of particles is 15 km/s, 

the trajectory of incidence with an angle of 48.2 ° to the vertical of the Earth's surface. At each step, the value of the specific energy of inhibition was calculated. 

At the last step, the total braking height H (v = 0) was calculated, where the velocity along the flight path decreased to zero. For the melting point taken the specific heat of 

fusion for iron - 247 J/g [3]. 

Results

For particles of each size, the dependence of the magnitude of the braking energy on the altitude above the Earth was found. With decreasing 

altitude this energy increased and crossed the melting point A (Г =0.05)·4940 J/g at the height H (Atop), reached its maximum at the height 

H (Amax), and then decreased again, crossing the same melting point at altitude H (Alower). For the particles of all the studied sizes, 

the altitude positions of the levels Atop, Amax, Alower, as well as the heights of their total deceleration H (v = 0) are determined, along which 

the graphs are plotted (Figure) and the correlation equations corresponding to them are calculated.

Discussions: Calculations have shown that meteoric particles of native iron 0.1-250 μm in size melt (without taking into account the energy lost 
by radiation) during their braking in the Earth's atmosphere. Allowance for energy loss by radiation, performed by the method described in [4], 
shows that the value of the critical radius for our conditions is 7μm, i.е. particles with a radius less than 7μm do not melt, and more than this 
value they are melted. All this predetermines the possibility of the formation of spherical (spherical) shapes from their melt, which is also 
facilitated by the appearance of a torque in the melt particles, which increases as the flight speed approaches zero

Conclusions: Due to the melting and rotation of the melt particles at the end of the stopping path, the melt drops elongated in the direction of 
flight are shortened and then become spherical in shape. At the same time, they cool and crystallize to form magnetic microspheres
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110 1500 62 0.2 12.4 14987.6 186 

108 14987.6 80 0.2002 16 14971.6 240 

106 14971.6 105 0.2004 21 14950.6 315 

104 14950.6 136 0.2007 27.3 14923 408 

102 14923 177 0.2010 36 14887 531 

100 14887 229 0.2015 46 14841 687 

98 14841 297 0.2021 60 14781 891 

96 14781 384 0.2030 78 14703 1152 

94 14703 495 0.2040 101 14602 1485 

92 14602 637 0.2055 131 14471 1911 

90 14471 815 0.2073 169 14302 2445 

88 14302 1038 0.2098 218 14084 3114 

86 14084 1312 0.2130 279 13805 3936 

84 13805 1643 0.2173 357 13448 4929 

82 13448 2032 0.2231 453 12995 6096 

80 12995 2307 0.2309 533 12462 6921 

78 12462 2720 0.2407 655 11807 8160 

76 11807 3361 0.2541 854 10953 10083 

74 10953 3968 0.2739 1087 9866 11904 

72 9866 4311 0.3041 1311 8555 12933 

70 8555 4307 0.3507 1510 7045 12921 

68 7045 3852 0.4258 1640 5405 11556 

66 5405 2964 0.5550 1645 3760 8892 

64 3760 1856 0.7979 1481 2279 5568 

62 2279 876 1.3164 1153 1126 2628 

60 1126 273 2.6643 727 399 819 

58 399 44 7.5188 331 68 132 

56 68 1.6 44.1176 70.6 - 5 

 

Table. Step-by-step (with a step of 2 km in height) the flight of a spherical meteoric particle of metallic iron with a radius of 
150 μm in the atmosphere of the Earth along a trajectory of 48.2 ° to the horizon and an initial velocity of 15,000 m/s

References: [1] Korchagin O.A., 2010. Dokl. A.N., v.431, N. 6, p. 783-787. [2] Bronshten V.A.. 1987. Meteors, meteorites, meteoroids. M.: 
Nauka, 176 p. [3] Physical quantities. 1991. Reference book. Moscow: Energoizdat, 1232 p. [4] Brandt J. C., Hodge P.W., 1967, Astrophysics of 
the Solar System. M.: MIR. p. 328-332 (in Russian)
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