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Introduction

- Solution of heat equation during preheating phase



Solution of heat equation during preheating phase

Material parameters: thermal conductivity, mineralogical density,
specific heat capacity, temperature of ablating material

Observation: beginning height, entry speed, zenith angle of radiant

- 5/2
2TV \OC "I_J;é OB
A Vb cos zp

Benyukh (1968)




Limits of analytic approach
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AMOS all-sky cameras:
Beginning height
Entry speed
Zenith angle of radiant

Luminous phase modelling (Borovicka et al., 2007):
Radius

Atmospheric model NRLMSISE-00 (Picone et al., 2002)



Numerical approach

* Non-rotating spheres
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Thibault et al. (1987), Babadzhanov and Konovalova (2004) 4



Numerical approach

* Non-rotating spheres
- Black-body radiation  ogg(7* — T}3)



Non-rotating spheres
Black-body radiation

Temperature dependences of material properties

Iron thermal conductivity
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Surface temperature:
Friable stony: 1800 K
Stony: 2000 K Leiser et al. (2024)
Iron: 1811 K
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Results — sporadic M20240109_011827 (<

N

£
()
¢

2)
S

» Beginning height: 90.7 km
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Results — sporadic M20240109_011827 (X
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» Beginning height: 90.7 km
* Mineralogical density: 3626 kg m-3
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Meteoroid  Bulk density p Mineralogical density & Porosity (1 — p/0)

stream (kg m3) (kg m-3) (%)
Arids 800 2636 71
Geminids 1067 (*1387) 4185 (**2900) 72
Tau-Herculids 175 (*260) 1727 87
Taurids 880 (*647) 1836 (**2700) 53

* Buccongello et al. (2024)
** Babadzhanov and Kokhirova (2009)



Studied meteoroids

Beginning height (km)
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Studied meteoroids
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Interpret your

results carefully! *
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