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ABSTRACT. The Solar system is formed from a pri-
mary gas-dust cloud. Asteroids and cometary nuclei are
made of the same substance. Therefore, the study of their
debris will help determine their properties. It is best to
investigate the substance of meteoroids in the laboratory.
The presence of radioactive chemical elements in meteor-
ites provides important information about their age. The
study of the isotopic composition and content of uranium
and thorium gives an age of a meteorite substance of [14.6
billion years. Measurement of cosmogenic isotopes in
meteorites and analysis of their content allows us to de-
termine the size, mass and age of meteoritic bodies before
falling to Earth. By measuring the content of tritium and
helium in a meteorite, the average intensity of the cosmic
rays bombarding the sample is estimated. Every day, 100-
1000 tons of meteorite material falls on the Earth’s sur-
face. A large mass falls to the surface under the action of
meteor showers. Meteor showers are formed from the
remnants of the nuclei of known comets and asteroid bod-
ies. To study the substance of the nucleus of comet Chur-
yumov-Gerasimenko, a spacecraft was sent to it worth
about 1 billion euros. We offer, that to study the material
of some nuclei of comets and asteroids, it is possible to
take meteoroid samples directly in outer space in the
Earth’s orbit. There, meteoroid particles must be captured,
preserved and delivered to Earth for a thorough study. To
capture matter from a specific parent cometary nucleus or
asteroid in outer space, traps made of silicon dioxide,
which are filled with airgel, can be used. The material of
the traps allows you to capture particles flying at high
speed without overheating them. This allows you to save
organic and other molecules in such particles. Such traps
should be activated at the moments of maximums of the
selected meteor showers.

Keywords: meteor, meteor shower, gas-dust cloud, iso-
tope composition, capture of matter.

AHOTALIA. Consiuna cucrema chopMoBaHa 3 EPBUHHOT
ra30MMIOBOI XMapH. 3 TaKOi K PEUOBHHH CKIIAJIAIOTHCS acTe-
poimu i KoMeTHi simpa. ToMy BHBYCHHS iX yIaMKiB JOTTOMOXKE
BU3HAUYHTH iX BHYTpIIIHI BJAacTHBOCTI. Halikpaine pedoBHHY
METEOpOiiB OCTIKYBATH B JTaOOpaTOpHUX yMmMoBax. Hass-
HICTh PaJiOaKTHBHHUX XIMIYHMX CJIEMCHTIB B METCOPUTHIN
PEUOBHHI Jla€ BaX<IMBY iH(popMariio 1mpo ix Bik. BuBueHHs
I30TOIHOrO CKJIay 1 BMICTY ypaHy 1 TOpilO J1ac BIK METECOPHT-
HOT peyoBUHU ~4,6 MIIPJ. pOKiB. BUMIPIOBaHHS KOCMOTEHHUX
30TOMIB B METEOPUTAX Ta aHaJI3 IX BMICTY JI03BOJISIE BU3HA-
YUTH PO3MIPH, Macy Ta BIK METCOPHTHHUX Tl O TAIIHHA Ha
3emuro. 3a 3MiHOIO BMICTY TPHTIO Ta TENiI0 B METCOPHTI OIIi-
HIOIOTh CEPEeIHIO IHTEHCHBHICTE OOMOApIyIOUHX 3pa30K KOC-

miuaux npomeniB. [{ogHs Ha moBepxHio 3emiti magae 100-
1000 TOHH MeTeOpHUTHOI PEYOBHHM. binbIia Maca moTparmise
Ha TIOBEPXHIO Y Jac J1ii METEOpHHX MOTOKIB. MeTeopHi MOTOKH
YTBOPIOIOTBCS 13 3AIMIIKIB A€ BIIOMHX KOMET i acTepoin-
HUX TUL 71 JOCTiKeHHsT peYOBUHH sijipa komeTn Uypromo-
Ba-['epacumenko, 110 Hel OyB HaNpaBlIeHNH KOCMIYHMIH anapar
BapTicTI0 OMmu3bko 1 MuIpa. €Bpo. Mu TpOTNOHYEMO, MO TS
BUBYCHHSI MaTepiajly JEsIKUX sjep KOMET Ta acTepoiliB, MOXK-
Ha BiIOMpaTH 3pa3Ku METEOPOIiB MPSMO B KOCMIYHOMY TIPO-
cropi Ha opOiTi 3emiti. Tam MeTeopOiTHI YACTHHKH HEOOXIiTHO
TTMAaTH, 3aKOHCEPBYBATH 1 IOCTABUTH Ha 3EMITIO TS PETENb-
HOTO JOCTi/KeHHs. J{/Isl 3aXOIIeHHs PEYOBHUHH 3 KOHKPETHO-
ro GaThKIBCBKOTO KOMETHOTO siapa abo acrepoina, B KOCMIid-
HOMY IIPOCTOPi MO’KHa BUKOPHCTOBYBATH BUT'OTOBJICHI 3 JIIOK-
CH/ly KPEMHIIO NacTKH, sIKi 3allOBHEHI aeporenieM. Marepiai
TIACTOK JIO3BOJISIE 3aXONNUTH YaCTUHKH, IO JIETSITH 3 BEJIMKOIO
IMBHIKICTIO, He TieperpiBatoun ix. Lle mo3Bomsie 30epirati B
TaKWX YaCTUHKAX OpraHiyHi Ta i Moiekymi. [lomiOHi mact-
KU TIOBMHHI OYTH 3afisiHi B MOMEHTH OJM3BKi 10 MAKCHMYMIB
00paHNX METEOPHHUX MOTOKIB.

KaiouoBi cioBa: mMereopoin, MeTeopHi NOTOKH, Ta30Mu-
JIOBA XMapa, 130TOMHMH CKIaJ], 3aXOIJICHHS PCIYOBHHA

The Solar system was formed from a primary gas-dust
cloud. Asteroids and cometary nuclei consist of the same
primary substance. In this regard, we can assume that the
secret of the origin of our system can remain inside aster-
oids and cometary nuclei.

Therefore, the study of their fragments will help answer
many of the questions posed. The invasion of these mete-
oroids into the Earth’s atmosphere leads to their interac-
tion with air molecules.

The degree of this interaction and its consequences de-
pend on the value of the extra-atmospheric speed of the
meteoroid. Its boundary value is determined by the magni-
tude of the second cosmic velocity for our planet and for
the solar system. The speed of the Earth in its orbit around
the Sun is ~30 km/s. And the maximum possible speed of
meteoroids in the Earth’s orbit is 42 km/s. Therefore, the
speed of the oncoming meteoroid relative to the Earth will
be equal to =72 km/s; and meteoroids that catch up with
the Earth — a little more than 11 km/s. Under such condi-
tions, the rate of meteoroid invasion of the atmosphere is
in the range of 11.2-72 km/s. At such high speeds, the
energy of a meteoroid with a mass of ~7 g and a speed of
72 km/s exceeds 20 MJ.

With such energy values, a body entering the Earth’s
atmosphere transfers a huge impulse to air molecules.
Each collision heats a portion of the front of its surface
and slows down its movement. With a deeper penetration
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of the body into the atmosphere, air density increases; the
number of its interactions with atmospheric molecules is
also growing. This leads to mechanical fragmentation of
the meteorite into parts. Moreover, more fragile bodies
begin to fragment at a high height, and more durable ones
at a much lower level.

It is best to determine the structure, mass, density and
chemical composition of a meteoroid in a laboratory study
of its substance. But for now, we can only remotely ob-
serve meteors, or obtain information when registering the
interaction of meteoroid dust particles with special sensors
installed on spacecraft.

The presence of radioactive chemical elements in meteor-
ites provides important information about their age. It is de-
termined using the decay laws of natural radioactive isotopes.
For example, some isotopes of uranium and thorium, having
half-lives from 700 million to 14 billion years, decay, form-
ing lead isotopes. Therefore, the study of the modern isotopic
composition of lead and the relative contents of uranium and
thorium gives the age of a meteorite substance equal to 4.6
billion years. Cosmogenic isotopes also play an important
role in determining the time intervals from the moment of
fall, i.e., the age of terrestrial meteorites.

Measurements of some cosmogenic isotopes have also
shown that meteorites are tens and hundreds of thousands
of years old. An analysis of their content allows us to de-
termine the initial size and mass of meteorite bodies be-
fore falling to Earth.

So, under the influence of cosmic rays in meteorites, a
radioactive helium isotope is formed - tritium. Therefore,
according to changes of the tritium and helium content in
the meteorite with depth, the average intensity of the cos-
mic rays, which bombarded the sample, is estimated. And
the initial “pre-atmospheric” form, volume and mass of
the meteorite body are also may estimated by the content
of the helium isotope. In terms of chemical composition,
meteorites practically do not differ from terrestrial rocks.
But in meteorites, which have been found on Earth sur-
face, rare or generally unknown minerals . Sometimes tiny
grains of diamond come across, apparently, arising as a
result of some kind of impact.

Until now, it was possible to study the composition of
those cometary nuclei and asteroids whose meteorite mate-
rials fell to the Earth’s surface (Churyumov et al. 2016).
Every day, 100-1000 tons of meteorites falls here
(Churyumov et al. 2014; 2015; Vid’Machenko 1995; Vid-
machenko 2009; Vidmachenko et al. 1979; Vidmachenko
& Morozhenko 2014; Vidmachenko & Steklov 2013).

And most of their mass appeared on the surface during
the action of meteor showers. They arise when the Earth,
during its orbital motion, passes through long clusters of
meteoric matter in orbit around the Sun. This is repeated
annually, and their active action lasts from several days to
months (Dashkiev et al., 2018).

Most of these flows are formed from the remnants of
the nuclei of known comets, and for several — from aster-
oid bodies (Dashkiev et al. 2017, Vidmachenko & Vid-
machenko 2007). For example, the parent body of meteor
shower Quadrantides — is asteroid 2003 EH; Virginides —
2003 BD44, 2002 FC and 1998 SJ70; Geminides — 3200
Phaeton; Arietides — 1566 Icarus. For the meteor shower
Lirides is considered as source Comet C / 1861, for eta-
Aquarids and Orionides — are Halley's comet; alpha-
Capricornids — 169P / NEAT, Delta-Aquarids — 96 /
Machgolts, Perseides — Swift-Tuttle 1862I11, Draconides —
1900111 Jacobini-Zinner, Taurids — Enke, Leonids —
Tempel-Tutl, Ursids — 8P / Tuttle.

Therefore, samples of the nuclei of the above comets
and some asteroids can be taken in near space.

Recall that to study the substance of the nucleus of
comet Churyumov-Gerasimenko, an apparatus was sent to
it, worth about 1 billion euros. NASA after 2021 is
planned to catch a small asteroid using an unmanned
probe; then it will be delivered to the orbit of the Moon,
and, after the selection of the necessary samples, they will
be sent to Earth for a detailed study. But we offer that in
order to study the material of some cometary nuclei or
asteroids, it is not necessary to “catch” an entire object at
great distances. To do this, we can take meteoroid samples
of some selected comets or asteroids from the above list,
right in outer space in Earth’s orbit. It iS here that meteor-
oid particles can be captured, mothballed and delivered to
Earth for research using high-quality equipment (Vid-
machenko & Steklov 2018).

Devices for capturing matter in outer space can be traps
filled with an airgel made of silicon dioxide. These were
used in the study of the substance of the comet 81P / Wild
by the probe “Stardust” (Rietmeijer, 2016). The material
of the traps allows you to capture particles flying at high
speed without overheating them.

This allows you to save both organic and other molecules
in such particles (Gorlenko et al., 2000; Kozyrovs-
ka&Vidmachenko, 2018; Vidmachenko&Steklov, 2017). We
propose equipping orbital comic systems with such cells,
which should be used at the moments of the maximums of
the selected meteor showers. Micrometeorites captured by
such cells in space and delivered to Earth will not be affected
by high temperature. Therefore, they can be delivered here
for thorough research. Ensuring the sterility of the meteoroid
substance will provide valuable information that may relate
to possible extraterrestrial life during astrobiological studies.

And wherein, to study samples of the nuclei of comets and
asteroids, it is not necessary to send special probes for mil-
lions of kilometers. To implement such a program, it is nec-
essary to capture matter from the parent cometary nucleus or
asteroid during the action of a particular meteor shower.
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