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What is two stage model of What is two stage model of 
fragmentationfragmentation

• We assume two stage fragmentation for meteoroid.

• We consider that at first stage of fragmentation 
meteoroid divided to several rather big pieces.meteoroid divided to several rather big pieces. 

• The second stage of fragmentation reali ed b• The second stage of fragmentation realized by 
sudden destruction of the body into the cloud of 
small particles and dustsmall particles and dust. 



What can we find fromWhat can we find from
the luminosity curve?the luminosity curve?

Tool - the physical theory of meteors

Data -visual data (light curve)

The goal for the first stage- to calculate the 
number of fragmentsnumber of fragments

The goal for the second stage- to fit the time 
and the maximum value  of lightening 
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Physical theory of meteorsPhysical theory of meteorsPhysical theory of meteorsPhysical theory of meteors
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Time and pass length for each particleTime and pass length for each particleTime and pass length for each particle Time and pass length for each particle 
of the fragmented bodyof the fragmented bodyg yg y

Th ti l i li ht i hil it l it >VThe particle is lightning while its velocity >V*
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First stage of fragmentationFirst stage of fragmentation
((to several equal parts)to several equal parts)
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Ti d li ht i t it t th d (fi l)Ti d li ht i t it t th d (fi l)Time and light intensity at the second (final) Time and light intensity at the second (final) 
stage of fragmentationstage of fragmentation
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SN94032 (data)SN94032 (data)
Light curve of one of the largest SN g g

bolides—Marshall Island bolide 
(1 February 1994; SN94032) from 

Nemtchinov et al. (1997)
( )I t

M=4 105 kg
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M=4·105 kg
R=3.15 m
V=24 km/sec
H =34 kmH1=34 km
H2=21 km
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ConclusionsConclusionsConclusionsConclusions

• The two stage fragmentation was considered and was verified 
by simple estimations.

• Number of fragments in the first stage of fragmentation was 
estimated by the change of light intensity.

• Using the statistical theory of the Weibull strength for 
fragmented particles was determined the path length and 
time before the second stage of fracture for particlestime before the second stage of fracture for particles.

• A model of sudden destruction used for the second stage. We 
estimated the time and maximum of luminosity.estimated the time and maximum of luminosity.

• Estimations fitted the observations.
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Thank you for attentionThank you for attention
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