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Abstract

The report aim is to explain  the destruction of a large 
cosmic body from the simple two-stage calculations 
using the observational data. At the fist stage the 
number of fragments determined regarding of change 
of light intensity. Using the  statistical strength theory 
of Weibull  the path length and time of luminescence 
of the fragments  was determined. A model of sudden 
disappearance in the second stage was constructed. 
We estimate the mean free paths to evaporation for 
small particles  suggesting an explosive outbreak in 
the final stage.

1. Introduction

Cosmic body moving in the atmosphere have 
exposed high temperatures and pressure. There exist 
a powerful emission  and the loss of mass due to 
meteoroid heating and crushing. Constructing the 
model of meteoroid destruction one must take into 
account features of gas-dynamic flow and physical-
chemical processes in the shock layer and the 
ablative surface of the meteoroid [10]. 
Comprehensive models of these phenomena still 
required. Therefore  various simple models of motion 
and the destruction of meteoroids in the atmosphere 
of the planet could be useful to explain the 
phenomena. More detailed discussion of the 
fragmentation  of the meteoroid in the final stages of 
its flight is presented. 

2. Fragmentation and destruction 
of meteoroids in the atmosphere

In meteor physics equation for the center of mass of 
the meteoroid with variable mass and area of the 
midsection with a given coefficient of resistance are 
solved together with equation of mass loss with a 

given heat transfer coefficient and the 
effective enthalpy of ablation from the surface of the 
meteoroid (elementary physical theory of meteors) [5, 
7, 19-10].

Equations can be written as
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where V, M, A, Q - the current speed, the mass of the 
meteoroid, the area of his midsection and the 
effective enthalpy of ablation of the meteoroid 
surface by aerodynamic forces and aerodynamic 
heating, CD, CH - resistance and heat 
transfer coefficients.
We assume that the destruction begins when the 
shear stress reaches the strength limit of the material 
[2-4 ]. The father breakup of body fragments could 
be because of elastic stress, thermoplastic stress, 
ablation and evaporation [3-4,7].
The number of  fragments can be determined 
regarding of change of light intensity
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We assumed that luminosity increase because of rise 
of surface area.

3. The end flushes of meteoroid

According to the observations of meteors glow often 
ends in a bright flash [1]. So the final problem we 
solved was done to explain the thermal explosion 
hypothesis. As we conclude, at a final stage of the 
body break to pieces. As we do not know exactly the 
particle size distribution we supposed, that particles 
have the distribution as ones of a body immediately 
breakup by explosion [6]. The equation of mass loss 
(1) permits us to find the time of vanishing. So we 
could find the luminosity of the cloud of dust at the 
final stage of meteoroid destruction. We used for the 
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luminosity of each particle the relation (2). 
Integrating the mass for the entire spectrum of the 
fragments, we obtain the luminosity curve for the 
final stage of the extinction of the body.

4. Summary and Conclusions

We consider the entry into Earth's atmosphere cosmic 
body at hypersonic speeds. Large aerodynamic 
loads, the forces of inertia and heat flow to the 
body leads to a surface ablation, and even the 
destruction of the body. The movement formed by 
the destructing fragments cloud is a separate 
problem. Under the observations we know that 
flight of a space body completes a powerful end flash
[7,8]. We offer one possible estimate of energy 
release in the final stages of destruction of the 
body supporting the possibility of the observed 
effect of "thermal explosion" of the meteoroid.
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