' : Relacion entre Loy pequenos cuerpos
yw del Sutema Solor

Pedro Gutiérrez (IAA-CSIC)

La Agencia Espacial Europea: pequeios cuerpos del Sistema Solar.
Cuaderno de notas B. Pag 36. Transmutation of species. Darwin. 4-7 Abnl 2022
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ESA/Rosetta/NAVCAM

NASA/JPL-Caltech/UCLA/MPS/DLR/IDA

NASA/JPL-Caltech/UCLA/MPS/DLR/IDA.

ESA/Herschel/SPIRE

D. Peach/Chilescope team



(3) All other objects, except satellites, orbiting
the Sun shall be referred to collectively as

“Small Solar-System Bodies”.
These currently include most of the Solar System asteroids, most
Trans-Neptunian Objects (I'NOs), comets, and other small

bodies.



“TAXONOMIA NUMERICA”. DIFERENCIAS OBSERVACIONALES

Clasificacién en atencion a corocteristicas en comin, dando el mismo
peso- a todays lay coracteristicas posibples.

COMETAS ASTEROIDES




DIFERENCIAS DINAMICAS

COMETAS ASTEROIDES

Date: 200504727
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Petr Scheirich, 2005
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DIFERENCIAS COMPOSICIONALES

Rocks and metals condense, Hydrogen compounds, rocks,
hydrogen compounds stay vaporized. ., and metals condense.
- f - ' .n © . ; . - » 0 o ° \

NASA



DESAGREGACION: COMETAS

other

. Halley
family

n (degrees)

group

ISOTROPICOS
e (OORT)

orbital period (years)

ECLIPTICOS
(TRANSNEPTUNIANGS)

Image via ESO/L. Calcada.
https://solarsystem.nasa.gov/



DESAGREGACION: ASTEROIDES

Bus-DeMeo Taxonomy Key
S-complex

s Sa'A.C sapl— st p” s\,ﬁ

0.45 245

C-complex
B_t C— Cb——" Cg~—— Cghp——" Ch ——
X-complex

xé Xe = Xe,~— Xk~

End Members
Kem— L/~ — 1/

O,vav, vag RAﬁ V’AVAZ

http://smass.mit.edu/busdemeoclass.html

Condrita carbonacea Condrita ordinaria Acondrita. Rocoso-metidlico Metalicos.
Silicatos, carbono, m. organico CliVino, piroxeno, metales Material basaltico Palasita: Olivino/hierro Alto procesado térmico
Material primitivo Cierto grado de alteracién Alto procesado térmico Alto procesado térmico
—— - N .
IS :

Cc-by-2.0..

Cc-by-2.0. James St. John. NASA/JPL-Caltech/Hap McSween (University of Tennessee),
and Andrew Beck and Tim McCoy (Smithsonian Institution)
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FE DeMeo & B Carry Nature 505, 629-634 (2014) doi:10.1038/nature12908



CRISIS DE IDENTIDAD: ASTEROIDES EN ORBITA COMETARIA.

1920. 944 Hidalgo. Descubrimiento de un “asteroide” en dérbita cometaria

icometas extintos o durmientes?

http://www2.ess.ucla.edu/~jewitt/rubble.html

Kim et al. (2014)
Fernandez et al. (2005) &
Near-Earth Objects O

1984 QY1 (V, Rc)

Hidalgo (Rc)

Don Quixote (Rc, Ic)
209P/LINEAR (Comet nucleus, R¢)

Geometric Albedo p,

60
Phase angle, a (deg)

Tisserand Invariant T

Kim et al., ApJ, 789, 2014 Geem et al.,, A&A, 658, 2022




CRISIS DE IDENTIDAD: COMETAS EN EL CINTURON DE ASTEROIDES

1949, 1979, 1992
107P/Wilson-Harrington- (4015) 1979 VA

https://ssd.jpl.nasa.gov/tools/orbit_viewer.html



CRISIS DE IDENTIDAD: COMETAS EN EL CINTURON DE ASTEROIDES

1 §3P/Elst-Pizarro

i "‘Lf,‘

P/2005 U1 (Read)

118401 (1999 RE7,)

Hsieh & Jewitt, Science, 312, 2006
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Classical comets

@ Sublimation-driven activity
m Non-sublimation-driven activity
A Undetermined activity source

1.0 15 20 25 30 35 40 45 50 55
Semimajor axis (au)

Jewitt & Hsieh, 2022. https://arxiv.org/pdf/2203.01397.pdf




NUEVAS FAMILIAS

1977 QUIRON -> CENTAUROS Objetos con perihelio o semieje-mayor entre Jupiter y Neptuno.
1988 Actividad

Urakus

hiron ‘

Neptune

te
suggest="
ts of this S

t
and 1T ~
her objec

Chiron was
be discovered

https://ssd.jpl.nasa.gov/tools/orbit_viewer.html



NUEVAS FAMILIAS

1930 DESCUBRIMIENTO DE PLUTON

1992 PRIMER OBJETO TRANSNEPTUNIANO-> CLASICOS
(ADEMAS DE PLUTON)

1993 ACOMPANANTES DE PLUTON-> RESONANTES

1997 OBJETOS EXCENTRICOS -> DISCO DISPERSO

https://ssd.jpl.nasa.gov/tools/orbit_viewer.html

Plot prepared by the Minor Planet Center (2019 Jun 5)
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Semimajor axis

:_::_::_::_:_

Walsh et al. (2011)
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.. Y EL MODELO DE NIZA
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Gomes et al., 2005

David Nesvorny / SWRI https://w.astro.berkeley.edu/~echiang/im/im.html
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iMUCHAS GRACIAS!
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