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Meteors are important for: Meteors are difficult to explore:

- Astronomy - Brief transient events

- Aeronomy - Large angular size

- Geophysics - Radom spatial position

- Bvolutionarybiology - Three different flow regimes
- Planetology

- Xiencepopularization — —




Technologicabhdvancements have yielded drastic improvements in
- Quality
- Quantity
- Diversity
of meteor dda.
Evenmore ambitious instruments are about to become operatic




METEOR HYPERSONIC FLIGHT FLOW REGIMES

Knudsemumber. Kn=afL Reynolds numberF}e:’ vLl/>
<=the meanfree path of the gasnolecules " Aa defciy 3l A
L=characteristic lengtiscale otthe body v is theflow speed

> |s thegasdynamiwiscosity

(i) Free molecular regime, Kn>10
The number of intermolecular collisions is scarce. Single molecules hit the immersed body.

(i) Transitional-flow regime, 0.1<Kn<10 or Ré2<Kn<10
The mean free path of the molecules is of the same order of magnitude as the characteristic size of the body.
There are collisions between molecules. Formation of the vapor cloud.

(iii) Slip-flow regime, 0.01<Kn<0.1 or 0.01Ré Y &Kr<Ré M« H
There is a slightly tangential component of the flow velocity in the boundaries of the body& surface, but there
Is no adhesion of the flow to the body& surface.

(iv) Continuum-flow regime, Kn<0.01 or Kn<0.0IRe& Mk H
The flow is considered to be continuous.

Moreno-l b 8§ feteak (2018) ApJ, 863, 174



Past terrestrial impacts
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Past terrestrial impacts
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Another reason why we are interested

The three forms of extraterrestriabodies Meteorites(right) are remnantsof the

atmosphereand forming an eventcalled a meteoror fireball (middle) Meteorite

extraterrestriabodies(asteroidscomets andtheir dustytrails, left) enteringe a r t

(fall) recoveryis excitingsinceit is a cheapanalogueto the samplereturn mission
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Interpretation of meteor observations

Photometric Dynamical
. dVv 1
| :-tcfl—E M—= =c¢,r V°S
dt dt 2
Usually simplifiedcase used is:
dv ah_ Vsing
— =0 dt ’
dt
AFull o scenari o u inMe_dl. 3ci n
Gritsevich & Koschny, 2011 H —t B Eehrgv S

and Bouquet et al. 2014

Sometimes precise meteor time & position require corrections to3tendardAtmosphere modks
(Lyytinen& Gritsevich 2016)
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The keydimensionless parameters used

(air - in- front- of - the- body)
D—— bolb>: _ c M
2 M sm:) 2 M

e

A characterizes the aerobraking efficiency, since it is

proportional to the ratio of the mass of the atmospheric column
along the trajectory, which has the cross sectio§;, t o t he body
pre-atmospheric mass

b is proportional to the ratio of the fraction of the kinetic energy of
the unit bodyods mass to the effect]

€ characterizes the possible role of the meteoroid rotation in the
course of the flightG@ritsevich Koschny 2011; Bouquet et al. 2014)



Gritsevich(2009 Advances in Space Reseafedh323

The keydimensionless parameters used

2 2
p=(1-¢) Ve =(1-¢) Ve Me
2c, H 2c,H M,
Ekin

- (1_ > )Ch / Cq E(required- to- fully - destroy- the- object- in- the- atmospherg

b is proportional to the ratio of the fraction of the kinetic energy
of the unit bodyos mass to the eff

€ characterizes the possible role of the meteoroid rotation in the
course of the flight (Gritsevich, Koschny, 2011; Bouguet et al. 2014)
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Meteorite / crater production criteria
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Meteorite / crater production criteria
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Silber E.A. et al, MNRA&9,18691882 (2017)

Our understanding of meteor plasma and hypervelocity
shock physics in rarefied partially ionized and partially
magnetized ionospheric plasmaN® Tcomplete.



