Author name
Giuliano Bettini*

Title
Astrophysics at home. Micrometeorites.

Abstract

As stated in P. Rochette et al., “Micrometeoritesif the transantarctic mountains”,
micrometeorites constitute the main part of the thfiextraterrestrial matter accreting on Earth.
They are very important to understanding the coriposof the solar system. Micrometeorites
have been recovered from a variety of terrestuidbses (desert, beach sands etc.), showing that
their deposition can be evidenced on any surfacsjged that the accumulation time is sufficient,
and discrimination from terrestrial particles iadéle.

| present here my amateur activity of micrometeocillector in the backyard and in desert sand.
Sahara desert sand brought to me by my friendeS@alamity.

* Retired. Earlier: Selenia SpA, Rome and IDS Sp&a. Also Adjunct Professor at the University
of Pisa, Adjunct Professor at Naval Academy, Leghttalian Navy). E-mail:
mariateresacapra@tiscali.it



Introduction

As stated in [1] micrometeorites (particles norpédiss thar=l mm in size) constitute the main
part of the flux of extraterrestrial matter acangton Earth. Moreover, because micrometeorites
may sample a different kind of extraterrestrial teratthey are very important to understanding the
composition of the solar system. Micrometeoritegehaeen recovered from a variety of terrestrial
surfaces (desert soils, beach sands, glaciery, gtowing that their deposition can be evidenaed o
any surface, provided that the accumulation timsufficient, and discrimination from terrestrial
particles is feasible.

How collect micrometeorites

There are a lot of methods to collect micrometesrj2].

For iron micrometeorites | proceed with this method

Use a small but strong magnet and cover it witellopghane bag. Look at the floor drain under the
gutter downspout. A copper or plastic gutter iosremended. Remove the floor drain cover. Sweep
the covered magnet slowly through the water. Rentioeenagnet from its cover, and shake the
cover on a white paper. Evaporate the water. Onapagated, examine it with the microscope.
Most of the particles you see will not be micronoeiies, but debris of terrestrial origin. If yotea
fortunate, you can see some metallic rounded ghjétth is likely to be a micrometeorite.

Site 1 - gutter
| collect particles like these with a magnet (S&rda Grado, Pisa province, Italy).
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| took these pictures by simply holding my camegoaamy microscope.

Canon
PRwerShot A460

DIGITAL CAMERA

Approximately one tenth of the material recovergdhie magnet was composed of these little balls
of metal. The rest consisted of irregular fragments




Site 2 - fountain

Some other specimens I've found in Rosignano Midt dragging the dry bottom of a fountain
with my magnet.

ROS|gnano Marltt|mo Livorno province, Tuscanylyta
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Row sample collected in the fountain contains m&mngll rock fragments from the local bedrock
(serpentines, gabbros). Magnetite commonly occsidee serpentine, so small fragments are
attracted by magnet. | use a damp toothpick to pgclnd manipulate micrometeorites.




Micrometeorites show signs of their trip througlk #tmosphere. They are rounded and have small
pits on their surfaces.
Max. size of these specimens: 1 mm.




Site3 - terrace

Other non iron specimen I've found without a magfeaking at the “cosmic sand” (?) in the
border of a wide terrace (see photo) here in RasigrMarittimo. Here below a sketch of the
method.
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Samples were collected by hand, then washed, deameonce evaporated they were examined
step by step with a stereo microscope. Many namwere found (and also some irons). | show
some photos.



Here an aesthetic classification.

Row 3: metallic n

Row 1: vitreous. Row 2: iro
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Micrometeoritesor Micrometeorwrongs?

However also the human industrial activity, exantpkegrinding wheel treatment, can be
considered as the source of spherical particlésatbee often confused as micrometeorites [4].
Look here.

Spherical particles produced as a result of gripavheel treatment (from [4]).
Grid unit corresponds to 1 mm.

o

Site4 - Sahara desert

In Sahara desert it's highly improbable that youehauman industrial activity.

Satellite

Sahara desert (Erg Chebbi, Morocco)
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Sand from Sahara desert (Erg Chebbi, Morocco)




Jagged particle with metallic inclusion




Conclusion

| just began collecting potential micrometeoriteme years agd.usually collect particles like
these, with or without a magnet. Dimensions ramge 100 microns to 1 mm.

| suppose they are micrometeorites, accordingeal#scription in literature.

But also human activity can be considered as thecemf spherical particles that were often
classified as micrometeorite€So to make conclusions about the cosmic origirachendividual
spherical particle probably one need to performmmore complicated analysia/hat | find
particularly strange and interesting are specinfglass spherules and colors) from Site 3, the
terrace in Rosignano Marittimo.
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