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 Background:  minor body inventory from LSST 

Currently 
Known

LSST 
Discoveries

Median Number 
of Observations

Near Earth 
Objects (NEOs) 14 500 100 000      60 (D>250 m)

Main Belt 
Asteroids (MBAs) 650 000 5 500 000    200 (D>500 m)

Jupiter Trojans 6 000 280 000    300 (D>2 km)  

Trans Neptunian 
Objects (TNOs) 2 000 40 000    450 (D>200 km)

Interstellar 
Objects (ISOs) 1 10

Source:  LSST Solar System Science Collaboration



Realtime:  world-public stream of alerts (~10 million / night) 
Two ~30x30 px FITS, photometric, astrometric and shape characterisation, “history” 

Full stream & alert filtering service 

Every day:  a catalog of orbits for LSST discoveries                    
(~6 million objects / 10 yrs) 

Every day:  a set of basic images (~20 TB of raw data / night) 

Every year:  a time-resolved photometric multi-colour                 
(u, g, r, i, z, y) catalog of moving bodies accurate to 5 mmag

 Background:  LSST data “products” 



Example 1:  Comet outbursts

 Science:  realtime alerts



Example 2:  Activity of asteroids
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 Science:  realtime alerts
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 Science:  daily orbits 

Example 3:  Interstellar minor bodies
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 Science:  customised stacks of basic images

 

  

21. ADDITIONAL RELEVANT FIGURES AND GRAPHICS 
Any additional figures or graphics not already inserted in the text boxes can be placed here, provided the 4 page 
limit is maintained. 

 
 

 
 
Figure 2. Active asteroid P/2012 F5 captured by Keck II/DEIMOS in mid-2014 (Drahus et al. 2015). The image 
presents our algorithm for the detection of faint dust trails. The signal is measured in a very long and narrow 
rectangular photometric aperture (assumed to be of 5×300 arcsec in the sensitivity calculation in Section 19). The 
code will rotate the aperture over a range of PAs, shift vertically over a range of offsets, and investigate a range of 
widths, thus making it possible to discover extremely faint trails as signal excess appearing in the optimal-width 
aperture at the expected PA and offset (determined by the projected orbital plane of the target). This figure is also a 
good demonstration of the capabilities of the techniques that we use to clean an image from background object, 
cosmic rays, artifacts etc. 
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Example 4:  Deep search for asteroid dust trails



 Science:  photometric catalog 
48 DUFFARD ET AL.

FIG. 2. Absolute V magnitudes of Chiron versus time obtained in the
present work and from the literature.

et al. 1982, Marcialis and Buratti 1993, Hartmann et al. 1990,
Luu and Jewitt 1990, Bus et al. 1988, Meech and Belton 1990,
Buratti and Dunbar 1991, West 1991, Luu and Jewitt 1993,
Lazzaro et al. 1996, Lazzaro et al. 1997, Davies et al. 1998)
and is recompiled in B01. The usual value of G = 0.70 ± 0.15
for the slope parameter (Bus et al. 1989) was used.

The photometric behavior of Chiron since its discovery up
to now is shown in Fig. 2. In Fig. 2 we plot the absolute V
magnitudes of Chiron versus time and we readily see the start
of a new outburst of Chiron in 2000–2001. In Fig. 3 the same
photometric evolution is shown as a function of the perihelic
distance of Chiron. In the case of most comets, this plot shows
clearly an increase of activity as it approaches and recedes from
perihelion. Figure 3 shows a completely different evolution for
Chiron, even if an increase of brightness is apparent after peri-
helion. This plot also shows another important characteristic of
Chiron’s observations: we do not have them on a complete orbit
yet. Therefore, more observations are needed in order to follow
the behavior of this object as it approaches aphelion.

In view of these results the question that arises is: what drives
the activity of Chiron? Is it completely sporadic due to some
internal mechanism, or is there an external cause of the activity?

Two external mechanisms for the outburst can be envisioned:
(a) solar activity and (b) microcollisions. Regarding the first
point, a possible correlation of Chiron activity with solar activity
as gauged by sunspot numbers was searched for and not found,
as can be seen in Fig. 4.

It is important to note that Chiron is not the only object pre-
senting activity at large heliocentric distances (Sekanina 1985,

FIG. 3. Absolute V magnitudes of Chiron versus its perihelic distance. The
empty and filled circles are from this work and from the literature, respectively.

Meech 1991). Sekanina (1985) speculated on possible mecha-
nisms for these sporadic brightness variations and concluded that
they may be associated with electrostatic levitation and blow-off
of fine, charged dust, a mechanism earlier proposed by Mendis

FIG. 4. The upper panel presents the spot numbers of the Sun while the
reduced V magnitudes of Chiron are given in the bottom panel for the same
period of time.

Example 5:  Long-term brightness anomalies


