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OBJECTIVES

GENERAL OBJECTIVES

 Study and model the infuence of the presence of a faint dust coma over the spectra of asteroids, 
for possible Actve Asteroids (AA) or objects which has been reported some type of cometary
actvity, even when it is very weak. In this way, we pretend fnd a diferent method to the known
radial profle for identfy AA from photometric surveys. 



Detection of Active Asteroids (AA) 

(Gilbert&Wiegert, 2010) (Waszczak. et al, 2013) 

176P/Linear

Analysis of FWHM and 
comparison of star and 
asteroids radial profile. 

Use of statistical methods to determine the 
orbital similarity and the extended radial
profile of AA with the cometary nucleus.

Hawaii Trail Project

(Hsieh, 2009)

Comparison of radial profiles

(Hsieh, 2015)
Comparison the objects radial 
profiles with the stars radial
profiles. 

(Cikota, 2014)
Comparison of object 
magnitude with the expected
magnitude.



● Homogeneous spherical cloud.
● Spherical particle of the same size.
● Volumetric density of the cloud falling as 

the inverse of the square distance.

(Carvano & Lorenz, 2010)(Carvano et al, 2008)



THE MODEL 

The equation that governs the movement of particles is given by: 

Where G is the gravitational constant, M
a
 is the mass of the asteroid, M

s
 is the mass of the Sun, r

s
 is the

particle position with respect to the Sun and r
a
 is the particle position with respect to the asteroid, t is the time

at which the particles ejections occurs, β is the relation between the solar gravitational force and the radiation
pressure force, E

s
 is the average solar radiation 3.93x1026W, c is the light velocity, Q

pr
 is the average radiation

pressure efficiency, also know as the radiation pressure coefficient ~ 1, ρ
d
=1000 Kg/m3 y r

d
>0.25μm.



The differential equation is resolve using the 4 th order Runge-Kutta method and the position of the asteroid is
calculated by Keplerian dynamic, since we know the orbital elements. 
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Where k must be determined and subject to the condition v≥vesc

(Moreno, 2011)
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Dust Distribution over an Asteroid

Polynomial particles size  distribution (r -3) ejected from the asteroid with a total of 1000 particles between
0.1μm until  10μm, with seed=123.  
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PARAMETERS USED IN THE MODEL (596 Scheila)



Position of 10000 particles subject to the asteroid and sun gravitational field as well as the sun radiation
pressure. Considering  θ=0, φ =0, h=10 m, step = 0.8 s , ρ = 1000 Kg/m3 y t = 90000 s. 
View (139, 336), xrange (-30000000, 30000000), yrange (-20000000,20000000), zrange (-9000000,
9000000).

t =90000 s

t =90000 s

γ=0.05

Perihelion direction

Perpendicular to the orbit plane

Perpendicular 
to the two direction



 

t =90000 s

γ=0.5

t =90000 s

Perihelion direction

Perpendicular to the orbit plane

Perpendicular 
to the two direction

Position of 10000 particles subject to the asteroid and sun gravitational field as well as the sun radiation
pressure. Considering  θ=0, φ =0, h=10 m, step = 0.8 s , ρ = 1000 Kg/m3 y t = 90000 s. 
View (139, 336), xrange (-30000000, 30000000), yrange (-20000000,20000000), zrange (-9000000,
9000000).



 

Infuence of the Dust Distributon in the Spectra 

For calculate the infuence of the coma in the asteroids spectra we assume that the observed spectrum is the
sum of two components: The frst component is related with the light, refected by the asteroid surface and the
second component related with the light refected by the coma.

The frst component is calculated by Hapke model, without take account the opposition efects and the
superfcial macroscopic roughness.

Where:  w
λ
 is the single scattering albedo, p(θ) is the volumetric phase function, μ

o
 is the cosine of the

incident angle, μ
e
 is the cosine of the emergence angle and  H is the Chandrasekar function. 



 

The scattering by coma is calulated using a Monte-Carlo code. Where the light beam leave from the Sun to
coma, with a  direction  parallel to the X-axis, through a net that cover the whole coma.
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Modeling the image profle  and  spectrum

Results for diferent mass values

D - Chiron D - B

(Rondon-Briceño et al. 2017)



 

D - Chiron

[Rondon-Briceño et al. 2017, MNRAS, 468]



 

D - B

[Rondon-Briceño et al. 2017, MNRAS, 468]



 

[Rondon-Briceño et al. 2017, MNRAS, 468]



 

Results for diferent phase angle values

D - B D - B

D - S(Rondon-Briceño et al. 2017)



 

D - B

[Rondon-Briceño et al. 2017, MNRAS, 468]



 

D - B

[Rondon-Briceño et al. 2017, MNRAS, 468]



 

D - S

[Rondon-Briceño et al. 2017, MNRAS, 468]



 

Results for the evoluton in tme

D - B D - X=EMP

D - X=EMP

(Rondon-Briceño et al. 2017)



 

D - B

[Rondon-Briceño et al. 2017, MNRAS, 468]



 

D - X=EMP

[Rondon-Briceño et al. 2017, MNRAS, 468]



 

D - X=EMP

[Rondon-Briceño et al. 2017, MNRAS, 468]



 

Resultados para diferentes velocidades de eyección

(Rondon-Briceño et al. 2017)



 

[Rondon-Briceño et al. 2017, MNRAS, 468]



 

[Rondon-Briceño et al. 2017, MNRAS, 468]



 

[Rondon-Briceño et al. 2017, MNRAS, 468]



● We can see that the presence of a faint dust coma over the asteroid modify the observed
spectrum. 

● The mass of the coma is a parameter that modify the shape of the asteroid spectrum, if the
mass of the coma to reach  to a specifc limit will induce drastc change in the shape of the
asteroid spectrum.

● The variatons that we have observed in the spectra due to the presence of a faint dust
coma can be associated to others efects as a asteroid surface with  a non-homogeneous
albedo distributon (Szabo, 2004), the efect of the nucleus shape (Carvano, 2015) and the
phase angle (Jasmin, 2013).

Conclusions



● Only the spectral change can not be used as an evidence of presence of  coma over an
asteorid, however,  a marked characteristc in the spectra is a refectance increase in the
bluer part of the spectrum, this characteristc could be used for specify the possible
presence of a coma. A problem here is that although exist many SDDSS data with this
characteristc the u flter tend to have the higher photometric uncertaintes, and those
increase in the refectance is consistent with random errors.



THANKS YOU!
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