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Goal & Needs

• FRIPON Goal (practical): find the meteorite 

• NEEDS: 

• Know where to search and WHAT to search 
for 

• Understand the meteor phenomenon



Meteoroid disintegration

FRIPON



Towards reproducing the 
disintegration

mass loss          ∝ ρatm  rmet2  Vmet3   /  Qheat  

velocity change     ∝ Vmet2/rmet  ρmet/ρatm 

(after Borovicka et al. 2007)

radiant change       ∝ -Gpla  sin(θmet) / Vmet 



Meteoroid Fragmentation

flux



Phenomenological approach  
of fragmentation

From: Popova et al 2011 (MAPS)

mass

Strength 
(MPa)

0.25

P ∝ ρatm Vmet2   > σmet ⇒fragmentation 



Towards reproducing 
fragmentation

• σmet : fit to reproduce the 1st fragmentation 

• How many fragments? 

• CPF: F=10-N/(c r) 

• What mass per fragment? 

• Grady CFD: N = 1- exp(1-M/μ)

(following Gritsevitch et al 2014 - Kosice)

P ∝ ρatm Vmet2   > σmet ⇒fragmentation 



Chelyabinsk: observations

To be reproduced: 

Altitude of breakup(s) <40 km 
Mass distribution of fragments on the ground



Chelyabinsk: Simulations
σmet  index=0.165



Surviving fragment mass 
distribution

Popova et al 2013

939 meteorites, 0.04-300 g
Q=2E+07 

c=0.6

Q=1E+07 
c=0.9



Conclusion & Future works

• Phenomenological approach : little physics, 
ongoing work 

• Reproduce the fragmentation of known meteorite 
falls



2016 Perseids
1079   -0.0019809  UT 12/ 8  4:56   

1479    0.0075660  UT 11/ 8 23:29    

1862   -0.0052961  UT 11/ 8 23:30


