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ABSTRACT

We present an update of the visible and near-infrared calatebase of Minor Bodies in the
outer Solar System (MBOSSes), now including over 2000 nreasent epochs of 555 objects,
extracted from 100 articles. The list is fairly complete dDecember 2011. The database is
now large enough that dataset with a high dispersion canfeé/sdentified and rejected from
the analysis. The method used is safe for individual owtlibtost of the rejected papers were
from the early days of MBOSS photometry. The individual meaments were combined so not
to include possible rotational artefacts. The spectratligra over the visible range is derived
from the colours, as well as thHe absolute magnitud®1(1,1). The average colours, absolute
magnitude, spectral gradient are listed for each objestigdisas their physico-dynamical classes
using a classification adapted from Gladman et al., 2008.

Colour-colour diagrams, histograms and various othesg@ot presented to illustrate and in-
vestigate class characteristics and trends with othenpeteas, whose significance are evaluated
using standard statistical tests.

Except for a small discrepancy for tidle— H colour, the largest objects, withl(1,1) < 5,
are not distinguishable from the smaller ones. The largeskghtly bluer than the smaller ones
in J — H. The Plutinos and other Resonant Objects, hot Classic&l Olgects, Scattered Disk
Objects and Detached Disk Objects have similar propentitisi visible, while the cold Classical
Disk Objects and the Jupiter Trojans form two separate gréaptheir spectral properties in the
visible wavelength range. The well known colour bimodatifyCentaurs is confirmed. The hot
Classical Disk Objects with large inclination, or with largrbital excitation are found bluer than
the others, a result that was also previously known. Additily, the hot Classical Disk Objects
with a smaller perihelion distance are bluer than those mtiacnot come as close to the Sun. The
bluer hot Classical Disk Objects and Resonant Objects tentef absolute magnitudes than the
redder ones from the same class.

Finally, we discuss possible scenariis for the origin of tmbour diversity observed in
MBOSSes, i.e. colouration due to evolutionary processdsiae to formation.

The colour tables and all the plots are available on-line tgt;/fwww.eso.org ohain-
aufMBOSS, which will be updated when new measurements aregtdali

Key words. Comets: general — Kuiper Belt: general — Methods: photometviethods: statis-
tical —

1. Introduction

Minor bodies in the outer Solar System (MBOSSes) comprigectdin the Kuiper Belt (KB) and

more generally in the Transneptunian (TN) region, as webkraall bodies in the giant planets
region that came from the KB or TN regions, but are now no lomgenediate member of these
environments. Centaurs are considered escapees (Gladalap@08; Kavelaars et al. 2008), scat-
tered from the KB and TN environment towards the Sun, pogsilsb representing a major source
of the short-periodic comets (SPCs). Some MBOSSes migbtkasfound among the satellites
of the giant planets since they may have been stranded thyggeabitational capturing from the

Centaur population (Duncan and Levison 1997). Anotherelgrgpulation of MBOSSes can be
found as long-periodic (LPCs) or Oort Cloud comets. Thegeatb are believed to have formed
in the region of the giant planets and be scattered aftemniatd the very distant domains of the
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Solar System (Dones et al. 2004), although presently it aloe excluded that contaminators of
extra-solar comets (Levison et al. 2010) may exist amon@ire Cloud population.

MBOSSes in the planetary system environment are formed avel évolved in the region of
the giant planets. They are considered remnants of thetpkinel population, however, not nec-
essarily in the distance range where they are found todayetiieless, they may contain valuable
information on the environment and the physical conditianthe time of their formation. On the
other side, the long presence in the distant region of theedaand beyond may have caused al-
terations of physical properties of MBOSSes: for instarmigh energy and particle radiation is
suspected to modify colours and albedos of materials ines@iecBergh et al. 2008) and collisions
can dfect the body as a whole (fragmentation or growth) or in padsurfacing by excavated
material). It can also not be excluded that intrinsic attimhay have changed the surface consti-
tution of the MBOSSes, since a number of ices, believed onknto be present in these objects,
can sublimate at very large distances from the Sun (Delset®82; Meech and Svoren 2004, for
instanceCH,4, CO, andN, up to about 45, 65 and 80AU, respectively;). Last, but nagtldarger
MBOSSes may have experienced alteration of their intetnad¢wire (McKinnon et al. 2008). It is
thus of interest to characterize population propertiestarekplore possible connections with the
origin of the bodies andr their evolutionary pathways in the Solar System.

With this study we focus on photometric properties of MBOS&ed the characterization
of different dynamical populations among them. The photometopgrties comprise of pub-
lished measurements of photometric brightnesses and ditteurs of the objects or of spectral
slopes of the reflected continuum light in the visible andrsiefrared (IR) wavelength regions
(Doressoundiram et al. 2008). The brightness of the objedsfirst indicator on their size and
albedo while filter colours allow a coarse characterizatibthe spectral energy distribution of re-
flected light from the objects and may provide constraintthensurface properties, i.e. the wave-
length dependant reflectivity and in exceptional casesilpgsaso on surface chemistry.

The visible and near-IR wavelength region up tovbshow surface reflected sunlight, i.e. es-
sentially a bluish, neutral or reddened solar spectrumasiooally with imprinted absorptions
from specific surface materials. Continuum colours and igrad are well defined, maybe with
the exception of th&1K(LM) bands for objects with very strong ice absorption feat(fesjillo
et al. 2011). Photometric parameters of MBOSSes and theiletions with dynamical and other
properties of the bodies were analysed in the past usingusdiferent datasets and statistical
methods (for a review, see Doressoundiram et al. 2008, dackreces therein). Key findings are:
the TNOs cover a wide range of colours and spectral slopdwinisible from slightly bluish£5
to —10%/100 nm) to very red (40 to 552600 nm) while in the near-IR they display a fairly narrow
dispersion around solar colours.flgirences in the wavelength dependent surface reflectivitg we
noted for dynamically hot and cold Classical Disk ObjectB(@3), with the latter representing a
very red population in the Solar System. An anti-correfatigth high significance between the sur-
face reddening and inclination and excentricity among theGDOs was interpreted as indicator
for evolutionary changes due to impacts and cosmic radigfioujillo and Brown 2002; Peixinho
et al. 2008). Centaurs may have a bimodal colour distributidh a neutral to slightly red and a
very red sub-population (Tegler et al. 2008). A number of kee@orrelations between photomet-
ric and dynamical properties of KBOs are addressed in titeea However, no clear convincing
picture with quantitative modeling results has evolvethalgh various attempts of a qualitative
understanding of the surface colours as results of evalatioprocesses of the surface in the outer
space environment have been published (for a brief revievDsgessoundiram et al. 2008).

In many cases the published colour and spectral gradietysasarely on dierent datasets
collected at dierent telescopgiastruments and by fferent groups. The sample sizes were grow-
ing with time reaching meanwhile more than 100 TNOs and Geata# summarizing database of
MBOSS colours comprising data from manyfdrent papers were first compiled and analyzed by
Hainaut and Delsanti (2002, hereafter Paper I) and wasgulalccessible through the internet; it
is still available ahttp://www.eso.org/ ohainaut/MBOSS/ , butis superseded by this work.

In this paper we provide a version of this MBOSS colour dagalihat has been updated both
in terms of populations and collected data. It can be uséegrefor population-wide analysis, as
done in this paper, or to support other works on specific dbjecgroup of objects, either relying
on the averaged data presented here (e.g. to get the colaugieén object), or by going back to
the original publications which are listed for each objewte present new statistical analyses of
the MBOSS populations, based upon an enhanced databasetofr@iric brightness and colour
measurements of the object published in literature andyagpfualified selection criteria to the
data. The content of the database, both in terms of popotatind collected data, is up-to-date for
end of 2011. The qualifying criterion of the data are desttiim Section 2. Section 3 introduces
the statistical methods and their application goals foMiBOSS analysis and outlines the results
achieved. Possible interpretations of the findings reltdetieir formation and evolutionary path-
ways are discussed in Section 4. The paper ends with a brighsuy of the major findings and of
open angbr controversial issues as well as prospects for theirfidation in Section 5.
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2. Description of the database

The database collects photometric information of MBOSS8as)ely of objects in the Kuiper Belt
(KBOs) and in the immediate Transneptunian region, of thet&es, of short-periodic (SPCs),
long-periodic and Oort Cloud comets and of Jupiter Trojéindoes not contain information on
satellites of the giant planets as far as they are considetaelcaptured MBOSSes, nor of Trojans
of other planets. The objects are listed under their cuoicial designation, i.e. number and name
if available, or number and provisional designation, onsional designation only.

For objects presenting cometary activity, the measuresremitected here refer to the nucleus,
not to the dust and gas component. In the case of objectsatéhites, measurements for the whole
system are listed under the main designation (e.g. 2630828SM165), while an individual mem-
ber of the system is indicated by afu (+B for the first satellite, for instance 134340-Plai®
refers to Charon). In the statistical analysis, the s&tsllare not given a special status: they just
count as individual objects.

The photometric information in the database comprises rhadgs or filter colours in the
UBVRIJHKL broadband filter system for the visible and the near-inftalrerare cases also spec-
tral gradients an@r colours measured from spectroscopic data of MBOSSesemeeed, relying
on the spectrum to colours conversion presented in thenaligaper.

All flavours of the main filters are considered together withany conversion. For instance,
in this database, Besséf, Kron-CousinR andr are directly listed aR Most authors calibrate
their system using Landolt (1992), thereby naturally unifythese subtly dierent systems. More
exaotic filters are included in the database, but not usedsrstady.

The literature is searched for relevant papers, using th@/ISASA ADS!, the distant EKO
newslettet, the Neese (2011) compilation of TNO and Centaurs at thesRiapnData Systefnthe
astroPh preprints from arXiv

Only magnitude measurements that are explicitly preseadesimultaneous are considered as
a single epoch. This means that the individual filters museheeen observed in a sequence, so
that no more thar-1h elapsed during a colour measurement. The only exceptgrfev average
colours obtained from full light-curves. By default spettgradients and colours obtained from
spectroscopy fulfill the “simultaneity” criterion. Photetnic measurements obtained non simulta-
neously are listed as separate data, and are not used fordfaga colour estimates. The method
used to carefully combine measurements froffedént epochs without introducing colour artifacts
from a possible lightcurve is the same as in Paper .

The original database, described in Paper |, containednrgtion on only 104 objects. We did
not have the means of evaluating the quality of the measuremn®or the luxury to reject some of
them. The online-version continuously grew, listing up @4bjects. The current version of the
MBOSS database includes over 550 objects, with over 200Gunements extracted from about
100 papers. We can noufard to reject some measurements, based upon a careful antifiginée
approach. The process of cleaning data is dangerous, asldt potentially select against special
or interesting objects. We developed a method to evaluategtiality of a data-set that is robust
against genuine outliers. As first noticed by Boehnhardt.g2801), and discussed later in this
paper, most objects present a fairly linear reflectivityctpan over the visible wavelength range;
we used this characteristics to assess the quality of a seeakurements. For each individual
measurement, the distance between the data point in a exdtour diagram and the Reddening
line (locus of the objects with a linear reflection spectraeg Section 2.3) is computed as follows.
Let (Cx, Cy) be the colours of the object, an@X, Fy), (Fx, Cy) the two points on the reddening
line that have the sameandy as the data point, respectively. The distance estimat@finet as

n _E)2
d- ;@ )

where theC; andF; terms are the coordinates in tBe- V/V — RandV - R/R - | colour-colour
diagrams where available, andhe number of coordinates available (2 or 4). The overallityua
estimator for a data-set is

()

wheredy are the individual distances, aiNlthe number of measurement sets in the considered
paper.D behaves like an error on the photometry, expressed in matmiEach of the papers

1 httpy/adswww.harvard.edu

2 httpy/www.boulder.swri.ediekonews

3 httpy/sbn.psi.edpdgresourcgnocencol.html
4 httpy/arxiv.orgarchiveastro-ph
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with D > 0.25 was scrutinized. The faintest objects were flagged outlame-estimated. ID
remained above 0.25, the process was iterated. In some taisdsroughtD below 0.25, and the
remaining measurements are retained, considering tha¢ ttejected werefiected by low 3N.

In other cases, the dispersion of the measurements is neflated with magnitude, and the full
data-set is flagged out; we consider that a probléi@cged the whole paper. This happened for
instance to some papers from the early time of MBOSS photyrgefore flagging a data-set
or a measurements out, the colours were compared with otbasumements of the same object,
if available, so to preserve objects with intrinsic unusgggctra. Also, it must be noted that the
majority of the objects do have a linear spectrum, so evewafgects with non linear spectrum
do not dfect much the overalD estimator of a paper (thanks to the quadratic average),tease t
objects are then preserved in the database.

This method obviously works only for measurements in thélgsange. On the 102 papers
considered, 33 did not have suitable data, and 7 were glolmécted. For each data-set (includ-
ing IR-only papers), outliers were individually considgr©nly the points that we have a strong
reason to believe werefacted by a problem were rejected (for instance if a note inptiqmer
reports a problem). Also, some papers that concentrate @otelwith exceptional spectra were
obviously preserved. We believe that this statistical apph to the cleaning process with a careful
and conservativa posteriori assessment ensures a better quality of the global data-set.

The database as presented in this paper, is available gyrtigether with all the plots related
to this static version of the database, as a reference. hilplaias the database is evolving with
addition of new measurements, another up-to-date vér@aiso available, also with all plots and
tables. The former should be used only in direct referend@itopaper, while the dynamically
updated version can be used for further generic studies o@®Hes. The updated version is
produced exactly as the static one presented in this pajtldditional objects and measurements
processed as described above.

2.1. Content of the database

Internally, each record lists the object designation ashendriginal publication (i.e. typically
using the temporary designation for early papers, and tlaé¢ dinmber in later papers). These are
converted to the currentflicial designation, i.e. number and name if available, or nema#nd
provisional designation, or provisional designation only

The internal database lists the measurements for each .epaoelrecord is constituted by the
name of the target, the epoch of the measurements, the meéete the original paper, and the
list of measurements for that epoch as they appear in ther,pepgs magnitudes, colours, or a
combination.

The orbital elements are retrieved from the MPCORB file, ladyiupdated from the Minor
Planets Center (MPC) websitéThese elements are used to compute the position of thetattjec
the epoch of the observations (if available). The orbit seajor axisa, periheliong, eccentricitye,

inclinationi, orbital excitation defined a8 = Vsir’i + €2, and the helio- and geocentric distances
r andA as well as the solar phasgeat the time of the observations are stored with the indiidua
measurements.

The measurements are averaged as in Paper I: For a given, épeahatrix of all possible
colours is populated from the magnitudes and colours aailat that epoch — but not mixing
different epochs. The average colours for an object are themebtas a weighted average of the
corresponding colours, usingd as the weight, where is either the reported or propagated error
on the individual colour measurements.

Additionally, for each epoch, we convert tiemagnitude (either reported, or obtained from
another magnitude together with the corresponding cotwex) into an absolut®(1, 1, @) mag-
nitude with the computed and A usingM(1,1,@) = R- 5log(rA). As in Paper |, we do not
make any assumption on the solar phase function, and do n@ictdor solar phasefkect. The
M(1, 1, @) obtained for diferent epochs are then averaged into a final absButagnitude, which
is reported ad(1, 1) in Table 2. The solar phaséects are not considered. Indeed, the observa-
tions are obtained at small solar phase angles because disthace of the objects, and because
most of the observations are acquired close to oppositiba.cblours of the objects, whose study
is at the core of this paper, are even lesated than the absolute magnitude. We also do not make
any assumption on the albedo of the object, and therefor@tloamvert the absolute magnitudes
into diameters.

For each object, the slope of the (very low resolution) réiftég spectrum obtained from the
average colour indices (Jewitt and Meech 1986) is compiged Baper I, via a linear regression

5 httpy/www.eso.orgohainautMBOSSMBOSS2 reference
6 httpy/www.eso.orgohainautMBOSS
7 httpy/www.minorplanetcenter.ngawEphemerides
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over theB — V — R— | range (assigning a lower weight to tBeeflectivity), where most objects
display a linear reflectivity spectrum (Boehnhardt et alDP0 This gradient, S, is expressed in
percent of reddening per 100 nm.

2.2. Physico-dynamical classes

Since the publication of Paper I, the understanding of theadyical classes in the outer Solar
System has greatly progressed. Paper | used fairly anpidefinitions of the dynamical classes;
moreover, the fairly small number of objects in each cladsdi allow for a fine-grained classifi-
cation. In this paper, we use the dynamical classes defin@ldgiman et al. (2008) (now so-called
the SSBNO8 classification, from the book in which it is puidid). The membership of the object
is allocated using a combination of integration of the odvi¢r time together with cutfbin the
orbital element space.

For this paper, we relied on the membership list publishe@lagman et al. (2008), to which
about 200 objects have been added from a list generated bjeta. &d H. Boehnhardt (private
communication) in the context of the Herschel Key ProgratdOE are Cool” (Muller et al. 2009).
This list was completed by the MPC catalogue of Jupiter Tr$fjaFor the objects not included in
these lists, we determine the dynamical class using a diewblnethod: objects with an obvious
designation (Long Period Comets, Short Period Comets) mstefligged as such, then for the re-
maining few objects (26 objects in the current database)useal algorithm based only on the
osculating orbital elements, without integration of thbigdirectly inspired by the flow-chart Fig.
1lin Gladman et al. (2008). Furthermore, we split the clagdiblOs between dynamically hot clas-
sical disk objects (with > 5°) and dynamically cold classical disk objecits(5°). The arguments
for this separation of CDOs come from the analysis of thetaklgiroperties, although the first
indications for the presence offtirent sub-populations among the classical TNOs came from a
photometric study of TNOs by Tegler and Romanishin (200@)were further evaluated in papers
by Trujillo and Brown (2002) and Doressoundiram et al. (2002e dynamical aspects are ad-
dressed in Morbidelli et al. (2008) and Gladman et al. (200&) have chosen an inclination of 5
for the separation of the two populations. A split based adawrbital excitatior& = 0.12 gives sim-
ilar results (only 3 objects over the 89 cold Classical TN@snge class). Also following Gladman
et al. (2008), we distinguish TNOs as member of the scattdigd(SDOs) and of the detached
disk (DDOs). The majority of 'Resonant’ objects belongsite tlass of Plutinos in 3:2 resonance
with Neptune. Objects belonging to other resonances arensuired as 'Res.others’ objects in
the analysis below. Finally, some of the Short Period Com#ts Centaur-like orbital elements,
as defined in Gladman et al. (2008) are re-assigned to thsd, diallowing Jewitt (2009a) and
Tegler et al. (2008): ZQ/BChW@ssmann-Wachmann 1, JORerma, 165R.INEAR, 166R2001 T4,
16702004 PY42 174P aka 688 Echeclus, 2001 M10 (NEAT), P2004 Al (LONEOS), and
P/2005 T3 (Read).

2.3. The database

Table 1 lists the classes considered and the number of ehjeeach class. Table 2 provides
examples of individual objects, listing the object identfion and its dynamical class together
with the main average colours, the spectral gradiergnd the absolut® magnitudeM(1, 1). The
full table is available in the online supplement.

8 httpy/www.minorplanetcenter.ngaylists/JupiterTrojans.html
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Table 1. Object physico-dynamical classes (see text for the defitg)i and number of objects in each class,
and some statistics about the overall database.

Class Number
Jupiter Trojans 80
Resonant (3:2) a7
Resonant (others) 28
Long-periodic Comets LPCs 14
Short-periodic Comets SPCs 136
Centaurs 35
Scattered Disk Objects SDOs 30
Detached Disk Objects DDOs 28
Cold Classical Disk Objects (cold CDOs) 89
Hot Classical Disk Objects (hot CDOSs) 68
Database

Objects 555
Epochs 2045
Papers 100




Table 2. Object class and colour data for some example objects. Thalile is available in the online supplement

Object Clas®) Epoch®) M1l +o Grt+o B-V +o V-R 0 R-l 0 V-J+o J-Hxo H-K +0
1P/Halley SP Comet 2 13.5580.596 4.266: 2.015 0.720:t 0.040 0.410: 0.030 0.390Q: 0.060 — — —

9P Tempel 1 SP Comet 14 14.5800.460  9.959: 0.826 — 0.468: 0.010 0.469: 0.013 — — —
1172-Aneas J.Trojan 2 8.7290.042 9.261+ 0.863  0.727A 0.030 0.510: 0.022 0.400: 0.030 1.57% 0.036 0.430: 0.042  0.135t 0.036
1994 ES Classic Cold 1 7.5092 0.130 — — — — — — —

1997 S4, Res.(other) 1 8.148 0.060 28.167% 2.909 1.140: 0.080 0.65Qt 0.030 — — — —

1999 Chy, Detached 3 6.932 0.133  14.704: 4.163 — 0.622: 0.115 0.365+ 0.106 — 0.380Q: 0.226 —

1999 CX31 Res.(other) 3 6.91@ 0.107  19.52% 4.293 0.918: 0.124 0.664t 0.128 0.434+ 0.105 — 0.370: 0.238 —
2003 HXs6 Classic Hot 1 7.03@ 0.209 -1.963:13.676 — 0.35Q- 0.226  0.260Q: 0.459 — — —
2060-Chiron Centaur 34 6.0920.069 0.114: 0.996  0.700: 0.020 0.361+ 0.017 0.325:0.023 1.199:0.110 0.294+ 0.079  0.065t 0.094
5145-Pholus Centaur 41 7.1850.076  48.354-1.930 1.261+0.121 0.788:0.036 0.822:0.054 2.612:0.048 0.391=0.047 -0.037% 0.047
12917-1998 TG J.Trojan 2 11.388 0.073 11.83%1.962 0.724:0.042 0.537% 0.042 0.410:0.069 1.70% 0.066 0.475:0.086  0.205t 0.081
15760-1992 QB Classic Cold 5 6.979 0.094 27.538 4.806 0.869-0.143 0.707 0.093 0.651-0.166 — — —
15809-1994 JS Res.(other) 2 7.479.160 28.194 6.000 — 0.76Q: 0.170  0.480: 0.149 — 0.460t 0.705 —
19308-1996 TG Classic Hot 16 4.520 0.042 2.07%2.168 0.671=0.057 0.389:0.043 0.356:0.053 0.997% 0.101 — —
20000-Varuna Classic Hot 8 3.4550.090 26.843:1.917 0.906:0.052 0.6370.040 0.628:0.040 2.010:0.050 0.564+ 0.070 -0.038t 0.105
20161-1996 Tk Res.(other) 1 — — — — — — 0.47@ 0.296 —
24835-1995 S, Classic Hot 10 4.3320.040 0.272:1.805 0.652:0.032 0.35% 0.043 0.356+ 0.052 1.01QG: 0.050 -0.27Qt 0.163 —
35671-1998 Shys  Classic Cold 6 5.67920.320 6.85A43.068 0.712-0.095 0.444:0.078 0.437%0.083 1.27Q: 0.050 — —
42355-Typhon Scattered 12 7.280.054 12.65% 1.354 0.758:0.039 0.525: 0.022 0.414+ 0.053 1.56Qt 0.045 0.406t 0.087  0.160Q: 0.071
42355-TyphonB Scattered 1 — 9.762 0.000 — — — — — —
50000-Quaoar Classic Hot 4 2.220.029  29.224-1.706 0.958:0.035 0.650: 0.020 0.610:0.028 2.180: 0.058 0.360: 0.050  0.03Q: 0.057
52747-1998 HMs;  Classic Cold 1 7.41%#0.100 24.89k4.691 0.930:0.090 0.620:= 0.050 — — — —
90377-Sedna Detached 3 1.0¢D.065 32.954-2.972 1.131+0.079 0.686:0.077 0.65% 0.067 2.320:0.060 0.290: 0.222  0.050: 0.314
90482-Orcus Res. 3:2 6 1.9820.099 2,761+ 1.831 0.664:0.041 0.370:0.039 0.390: 0.045 1.070-0.042 0.120:0.051  0.053: 0.055
134340-Pluto Res. 3:2 4 -0.8810.400 7.60A4 0.681 0.867 0.016 0.515:0.035 0.400: 0.010 — — —
134340-PluteB Res. 3:2 1 — 3.334 0.000 0.71Q: 0.002 — — — — —
134340-PluteC Res. 3:2 1 — -2.234 0.000 0.644+ 0.028 — — — — —
134340-PluteD Res. 3:2 1 — 18.074 0.000 0.907% 0.031 — — — — —
136108-Haumea Classic Hot 3 0.2¢0.030 -0.010: 0.850 0.6310.025 0.370:0.020 0.320:0.020 1.051 0.020 -0.044+ 0.037 -0.111+ 0.048
136199-Eris Detached 64 -1.4620.036  3.866: 0.823  0.805: 0.015 0.389:0.049 0.363:0.061 0.849:0.108 0.08Q: 0.072 -0.280: 0.085
136472-Makemake  Classic Hot 1 — 4.69%.900 0.828+0.022 — — — — —

(1) Classes refer to Gladman et al, SSBNO7. M11 is the akesBlotagnitude (2) Number of epochs.

W3ISEPS 13INO 3y Ul S3Ipog JOUIA JO SIN0J0D :"[e 18 INeureH "y 'O
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Table 3. For some objects, list of the references used, and numbgoohs. The full table is available in the
online supplement

Object References Nr.
1994 ES Green et al. (1997) 1
7066-Nessus Davies et al. (1998)

Romanishin and Tegler (1999)

Bauer et al. (2003)

Davies (2000)

Tegler and Romanishin (1998) 17
15760-1992 QB  Jewitt and Luu (2001)

Tegler and Romanishin (2000)

Boehnhardt et al. (2001)

Benecchi et al. (2011)

Romanishin et al. (1997) 5
19308-1996 T Jewitt et al. (2007)

Jewitt and Luu (1998)

Romanishin and Tegler (1999)

Hainaut et al. (2000)

Gil-Hutton and  Licandro

(2001)

Davies et al. (2000)

Jewitt and Luu (2001)

Boehnhardt et al. (2001)

Sheppard (2010)

Barucci et al. (1999)

Davies (2000)

Tegler and Romanishin (1998) 16

Table 3 shows examples for the list of references per objettvwere included in this study;
the information for all objects is given in the online suppknt. Figure 3 shows examples of the
coarse reflectivity spectra for a set of objects obtainehfttoeir filter photometry. All of them are
available on the MBOSS site.

Figure 1 presents some of the representative colour-cdiagrams. As a reference, the solar
colours are indicated by a red star (see Paper |, Table 2 fetraf khe solar colours and their refer-
ences). The red Reddening line, introduced in Paper I, mhgkcus of objects with a perfectly
linear reflectivity spectrum over the considered colouiigh & tick mark every 10 units a$. For
colour diagrams in the visible range, the distance from a gaint to the reddening line therefore
indicates a bent in the reflectivity spectrum. The symboéduadicate the dynamical class, and
are explained in Fig. 2. The other colour-colour diagranessamilable on the MBOSS site.

Figure 7 displays the spectral gradiéhas a function of the main orbital elements, the orbital
excitation, and théM(1, 1) magnitude of the objects. Other similar plots, for all twdours, are
available online. The symbols indicate the dynamical class

Figure 4 shows the histogram and the cumulative distribufiis an example colour, for the
spectral gradient, and for the absolute magnitude. Oth@lasiplots are available on-line.

3. Results from the statistical analysis of the enhanced MBOSS database
3.1. Statistical tools

Comparing distribution by comparing their histograms “lyg’eis unreliable: the size of the bins
can cause artifacts or hide real features, and what appgarsteong dference can actually be of
no significance. Similarly, the eye is a very powerful tootigiect alignments and clustering, even
when these are not significant.

The colour, spectral gradient adMi1, 1) distributions of the various MBOSS populations were
therefore compared using a set of simple statistical teatsjuantifies the significance of the appar-
ent diferences, i.e. thetest, thef-test and the Kolmogorov-Smirnov test. The tests are desdri
in detail in Appendix B of Paper | and references therein;riafb

— The Student-test indicates whether the mean values of the two distdbatare statistically
different. The implementation used here deals properly withiloligions with diferent vari-
ances.

— The f-test considers whether two distributions have signifigaditferent variances.

— Finally, the Kolmogorov-Smirnov (KS) test uses the whol®@imation contained in the distri-
butions (and not just their means and variances) to estiwia¢¢her they are lierent.
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Fig. 1. Selected colour-colour diagrams of the objects. The pbydimamical class of the objects is identified
by their symbols, which are explained in Fig. 2. The red stdidates the solar colours, and the red line is the
locus of objects with a flat reflection spectrum. The otheogotombinations are available on the MBOSS2
site.

For these tests to give meaningful results, the samples agdpnust be dficiently large. We
set the threshold at 15 units forand f-tests, and at 20 units for the KS test.

3.2. The case of the brightest objects

Large KBOs have non-typical surface properties (eg, higjedd —Stansberry et al. (2008), or
flatter spectral gradients) that are likely influenced bynerresult of intrinsic processes overwriting
the surface signatures from formation gordfrom the evolution due to their environment. For
instance, Pluto is known to have a tenuous, but capturedsutineoe that can re-deposit on the
surface (Stern and Tholen 1998; Protopapa et al. 2008) \{@#8&199) Eris has an extremely high
albedo (Sicardy et al. 2011). We therefore decided to rerti@/imtrinsically brightest objects from
the database for some studies, so that their potentidilgrdnt characteristics does not pollute
the colour distributions of the other, “normal” MBOSSes.drder to select a cutfbvalue, we
estimated the radius of the objects whose escape velagitis equal to the velocity of material
ejection via cometary activityej. The escape velocity is given by

[2GM
Vesc= T s (3)

whereG is the gravitational constaritj the mass of the object, aftits radius. Assuming a density
p ~ 1000kg nT! to get the mass from the volume of the object,

Vesc~ 7.5 10*R, (4)

in 1S units. To estimate the velocity of material ejectiag (in m s'), we use the relation

Vej = 5801705 % (5)
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Fig. 2. Legend of the symbols used thorough this paper.

Table 4.Averge colour and dispersion of all MBOSSes (excluding ding), comparing those witd(1, 1) < 5
with those with the others.

Colour N Aver/o N Aver/o t—Prob f-Prob
M(1,1)<5 M(1,1)>5

J-H 22 02%#025 84 0.4%0.20 0.025 0.149

H-K 16 0.040.07 31 0.0#0.12 0.279 0.036

Notes: Theg cut-of is set at the median value; N is the number of measuremientBrob and f — Prob are
the probabilities that the two sub-samples are randomisaetdd from the same distibution, evaluated with
thet— and f —tests. The other colours show insignificarffeliences.

wherer is the heliocentric distance in AU, apd/u the ratio of the molecular mass of the species
driving the activity to that of water. This relation was obtd by measuring the expansion of
cometary comae, and is supported by a theoretical analysee-Belsemme (1982) for a discus-
sion. That velocity is the terminal velocity of the gas in ttese of a small comet; it is directly
controlled by the thermal velocity of the sublimating gagt the TNOs, we usg,/u = 0.64 for
CO. Equalingvej andvese we obtain a critical radiuR. above which an object is likely to retain
some of the material ejected by cometary activity,

6.2 10
o

R. is in m andr in AU. Delsanti et al. (2004) discuss the evolutionRfwith different species
and distance. For our purpose, it is enough to sayRhat 150 km atr = 17 AU and 100 km at
43 AU. Stansberry et al. (2008), based on their large set asomements with the Spitzer Space
Telescope, indicate that large TNOs have higher than agexibgdo. We usp = 0.2 to converR;

in an absolute magnitude, leading to

R. ~

(6)

M(1,1) ~ 1.9+ 2.5 logr, (7

again withr in AU. This giveM(1,1) ~ 5 atr = 17 AU, and 6 at 43 AU. In what follow, we will
then takeM(1,1) = 5 as a conservative limit, below which objects are likely ézj at least part
of their atmosphere in the Centaur and TN regions, theréfobe potentially fected by diferent
resurfacing processes. Clearly, that choice is parthtramyi We performed the following analysis
with different cut-& values, leading to similar results.

In order to verify whether we were justified to separate thighirM(1, 1) objects from the
others, we compared their colours and gradient with thogbheofaint objects. The Trojans were
not considered in this test, whose results are summariZéakile 4

10
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Fig. 3. Examples for reflectivity spectra for a set of objects. THeeotivity is normalized to unity for th&/
filter, and the spectra are shifted for clarity. The physigoamical class of the objects is identified by their
symbols, which are explained in Fig. 2. The spectra for @ldbjects are available online on the MBOSS2
site.

With the exception of thd — H colour, the bright and the faint objects have compatiblermea
colours and overall distribution. In the infrared, the htigbjects have marginally bluer colour
(J - H = 0.27 + 0.25) than the faint ones J(- H = 0.41 + 0.20); this has only a probability of
2.5% to occur by chance, i.e. thidldirence is marginally significant. Similarly, the bright etts
have a slightly broader distribution &éf — K colour than the fainter ones (at the 3% level). When
performing these tests on individual or group of classesréisult remains with a slightly stronger
significance for the resonant objects, but cannot be testatdeother groups, which don’t have
enough bright objects. Nevertheless, removing the noorigs objects increased the significance
of the result for the resonant objects. Additionally, onestraonsider the possibility that the larger
dispersion inH — K for the fainter object is connected to the poorer signatdcse ratio inK, as
the sky is much brighter in this band and the instruments tete less sensitive there.

Considering the colours of the various dynamical classekérvisible wavelength range for
the bright M(1, 1) < 5) and faint objects, the colour distributions of the brighfects are undis-
tinguishable from those of the fainter ones, indicating tha object populations might be rather
uniform despite that some larger objects maediin some surface properties (for instance albedo)
and that intrinsic activity may play a role for resurfacihg tbodies.

It is, however, noted that the near-IR colours of individdBIOs can dffer from mean values
if the surfaces are covered to a significant amount with ibas display strong absorptions (like
CHg,), namely inH andK bands like Pluto, Eris and 2005Yy (see Brown 2008). The presence of
such ice absorptions can be inferred from an unusual negsitipe for near-IR spectral gradients
(i.e. fromJ to H andK bands).

In summary, the infrared colours of the objects with brighs@ute magnitudes are slightly
different than those of the fainter objects. We will thereforepgkéhem separate for most colour
tests, but we will also re-incorporate them for some testhewisible colours where more objects
are helpful.

Based on these results, one might consider to re-includathiesically brighter objects for
the remainder of the study. However, we decided not to: if Hre indeed similar, they would only
marginally increase the size of the sample, not changingdhelusions. If they eventually turn out

11
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value is indicated by a dotted line. Similar plots are ava@an-line for the other colours.

to be diterent, as possibly suggested by the near-IR colours, wehdidght thing keeping them
separate.

3.3. Global characteristics of individual classes

The MBOSS2 database that we analyze contains photometasurements of 10 fierent dy-
namical classes (see Fig. 2), i.e. the short-periodic co(®#C), the long-periodic comets (LPC),
the Jupiter Trojans, Kuiper Belt objects in 3:2 (PlutiroRes. 3:2) and in other orbital resonances
(Res.others) with Neptune, the Classical Disk objects (§0@two flavors as dynamically 'hot’
and 'cold’ CDOs, the Scattered Disk objects (SDOs) and thadhed Disk objects (DDOSs).

Selected colour-colour diagrams of MBOSSes are shown inlFiGolour distributions of the
various classes of objects are displayed in Fig. 4, for actele of colours and for the spectral
gradientS. At first sight, the ranges of visible colours are similarttoe several dynamical groups
(Plutinos and Resonants, CDOs, SDOs, Centaurs), ranging $tightly bluish (-109%.00 nm)
compared to the Sun to very red (5890 nm). Jupiter Trojans do not appear to contain any
very red objects (i.e. with spectral gradien20% /100 nm) as the other groups do. For LPCs the
number of measured objects (14) may be too small to provipleesentative results for the total
population, although it is noted that the available dataciae spectral gradients between about 0
and 10 %100nm, well in agreement with the other groups.

The mean colours (and corresponding variances) for thewsudynamical classes are listed in
Table 7, top panel, using all data in the MBOSS2 databasethendhlues for the restricted dataset
of objects withM(1,1) > 5 mag are in Table 7, bottom panel. Many of these means are base
only a small number of objects, and their general repretieatshould be taken with care.

The average characteristics of the dynamical classes soedaplayed as reflectivity spectra
in Fig. 5. The red slope in the visible wavelength range,aithh diferent for individual groups,
levels df in the near-IR with transition betweérandJ or H bands.

12
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Table 5. Statistical comparisons of the spectral gradient distidms of pairs of MBOSS populations: t-test,
f-test, KS test

Resonant Classical Classical Scattered Detached Centaughort Long Trojans
(Others)  Cold Hot Disk Disk Period Period
Objects Objects Comets Comets
N 15 43 28 23 17 26 44 0 60
Resonant 31 t 0.701 0.002 0.713 0.340 0.056 0.768 0.006 0.000
3:2 f 0.367 0.209 0.505 0.777 0.264 0.163 0.334 0.000
KS || 0.810 0.000 0.817 0.612 0.023 0.438 0.072 0.000
Indist. Not comp. Indist. Indist. Marginal Indist. Margina -/- Not comp.
Resonant 15 t 0.019 0.485 0.211 0.034 0.968 0.005 0.000
others f . 0.986 0.166 0.523 0.881 0.057 0.810 0.000
KS 0.019 0.680 0.183 0.009 0.101 0.020 0.000
Marginal Indist. Indist. Marginal Indist. Marginal /- Not comp.
Classical 43 t 0.002 0.000 0.000 0.038 0.000 0.000
Cold f . 0.051 0.402 0.839 0.006 0.747 0.000
KS 0.006 0.000 0.000 0.000 0.000 0.000
Not comp. Notcomp. Notcomp. Notcomp. /-- Not comp.
Classic 28 t 0.602 0.160 0.560 0.039 0.000
Hot f . 0.377 0.106 0.471 0.094 0.000
KS 0.161 0.002 0.284 0.040 0.000
Indist. Marginal Indist. Marginal /- Not comp.
Scattered 23 t 0.355 0.286 0.114 0.001
Disk f . 0.406 0.125 0.569 0.000
Objects KS 0.280 0.358 0.359 0.000
Indist. Indist. Indist. - Not comp.
Detached 17 t 0.064 0.583 0.020
Disk f . 0.031 0.662 0.000
Objects KS 0.182 0.444 0.000
Indist. Indist. #- Not comp.
Centaurs 26 t 0.015 0.000
f . 0.014 0.000
KS 0.035 0.000
Marginal /- Not comp.
Short 44 t 0.090
Period f 0.000
Comets KS 0.000
-/- Not comp.

Notes: The three tests are the Studentand f-tests and the KS test. The number N indicate how many
objects have measurements. The result is the probabilityttte two distributions are randomly extracted
from the same population. The label indicates whether tipailptions are significantly ffierent, marginally
different, or statistically undistinguishable (see text fdadg).

3.4. Comparisons between classes

In the comparison of the photometric properties betweenymamical classes all groups are con-
sidered except long-periodic comets LPCs, since the nusthéstics of LPCs seems to be too

sparse to expect firm conclusions.

3.4.1. Colours and spectral gradients
Comparing the colour distribution of theffirent physico-dynamical classes, it appears (see Fig. 4)
that:

— The distributions of the colours and of the spectral gradiégmthe visible wavelength range
differ among the groups, in extend, shape and peak locatiom@#hké spectral gradients as
an example, the peak level increases starting with theehifiibjans (5-10%4.00 nm), over the
SPCs, Centaurs, DDOs, SDOs, Plutinos (and possibly theaesobjects) (10-20%00 nm),
to the hot CDOs (20-30%000 nm) and finally to the cold CDOs as the reddest objects (25-
35%/100 nm) among the MBOSSes. Colour ranges and distributidthvéire well noticeable
in the cumulative distribution functions (see left pandi&ig. 4).

— Relevant secondary peaks in the frequency distributions emést for Centaurs and Plutinos
at higher reddening. At least for Centaurs, statisticabargnts for a bimodal surface colour
distribution were presented in numerous papers (TegleRamdanishin 1998, 2003; Peixinho
et al. 2003; Delsanti et al. 2006; Tegler et al. 2008, eg)leFegy al. (2008) presented a detailed
analysis of the Centaurs’ bimodality, based on a sample ofécts, ie almost as large as the

14
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Table 6. Statistical comparisons of thle- H colour distributions of pairs of MBOSS populations: t-{ésest,
KS test

Classic Classic Centaurs
cold hot

N 28 34 17
Resonant 21 t| 0.498 0.119 0.308
3:2 f | 0.000 0.961 0.000
KS | 0.449 0.677 0.984

Not comp.  Indist. Not comp.
Classic 28 t 0.121 0.332
cold fl- 0.000 0.703
KS 0.710 0.284

Not comp. Indist.
Classic 34 t 0.271
hot f|- - 0.000
KS 0.499

Not comp.

Notes: The three tests are the Studentand f-tests and the KS test. The N number indicate how many
objects have measurements. The classes that are not |steot dhave sfiiciently measurements for these
tests to be performed. The result is the probability thatwwedistributions are randomly extracted from the
same population. The label indicates whether the populsitime significantly dierent, marginally dterent,

or statistically undistinguishable (see text for details)

one presented here (29 objects, so we do not present a neysighalhey conclude that the
B — R distribution is bimodal with a confidence level of 99.5%, witO red centaurs and 16
gray ones. The red ones have marginally smaller orbitalnatibns, and higher albedo at the
99% confidence level.

— The frequency distribution id — H instead gives a rather uniform picture for all dynami-
cal groups with respect to colour range and peak positioth(aifew singular exceptions for
Plutinos and CDOs).

This global characterization indicates that parametetiseofisible spectral energy distribution
are better diagnostics for the global surface reflectivity differences among MBOSSes compared
to the near-IR colours. However, it is noted that near-IRgpéinformation of MBOSSes is more
sensitive to specific and pronounced compositiondédénces than visible one, because stronger
absorption bands, in particular of icy compounds, are fomnthe near-IR wavelength domain
(Barucci et al. 2008).
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Table 7.Mean colours, and variances, for the MBOSS populationsitgécts

colour Res. 3:2 Res.others Classic cold Classic hot Sedtter  Detached J.Trojans Centaurs SP Comets LP Comets
Full database
U-B 0 2 3 11 7 2 0 0 0 0
—— 0.273:0.090 0.5930.123 0.2580.168  0.3340.144  0.18a0.156 —_ —_— —_
B-V 38 16 41 38 27 22 74 28 17 1
0.868:0.170  0.97%0.142 0.9960.140 0.8640.163  0.8580.153 0.8620.109  0.77#0.091 0.8920.195  0.8620.209 0.81@0.000
V-R 38 21 49 41 25 23 80 30 43 2
0.558:0.101  0.603%0.109 0.63@20.086 0.5180.145  0.53&0.096 0.5190.083  0.4450.048 0.56#0.131  0.4940.105 0.4220.045
V- 40 23 73 51 28 24 80 26 22 1
1.10%0.202 1.18%0.164 1.22@0.159 1.0180.249 1.03%0.189 1.0320.170  0.86%0.090 1.07#0.252  0.94%0.112 0.8780.000
V-J 16 5 5 13 9 4 12 10 1 0
1.838:0.493 2.1380.327 1.96@0.421 1.5090.431 1.7530.481 1.6140.601 1.55%30.120 1.7620.498 1.63@0.000 _
R-1 36 19 36 35 22 21 80 26 23 1
0.536:0.122  0.5540.090  0.5880.095 0.5060.139  0.5440.108 0.5150.099  0.4180.057 0.5250.151  0.44%0.101 0.43@0.000
J-H 21 13 28 34 13 10 12 17 1 0
0.442:0.285  0.43%0.065 0.3980.082 0.3160.290  0.4080.124  0.38%0.126  0.4340.064 0.3750.075  0.3680.000 —_
H-K 11 4 4 8 8 4 12 15 1 0
0.043:0.059  0.0520.023 0.0720.030 0.07#0.117  0.0680.151 0.0350.228  0.1320.041 0.0850.143  0.1480.000 —_
Grt 45 25 82 56 29 26 80 30 43 2
18.633:10.659 23.4749.362 25.5159.217 15.38#11.887 15.2589.974 15.4598.873 7.0243.786 19.32@13.842 11.4838.307 5.1883.692
M(L 1) 38 21 46 45 24 23 60 29 134 13
6.680:1.981 6.23%1.393 6.6080.614 5.9281.703 7.1681.225 5.718§2.181 11.3561.057 9.4561.654 16.1331.667 13.5583.601
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Table 7.Mean colours, and variances, for the MBOSS populationgjrmeed: Objects withM(1, 1) > 5mag

colour Res. 3:2 Res.others Classic cold Classic hot Seditter Detached J.Trojans Centaurs SP Comets LP Comets
Objects withM(1, 1) > 5 mag
U-B 0 1 2 3 7 2 0 0 0 0
—— 0.21a:0.000  0.5250.049 0.18%#0.103 0.3340.144  0.1880.156 —_— —_— —_—
B-V 26 10 34 22 23 15 60 28 16 1
0.858:0.175  0.9430.131 1.01%0.139 0.9190.167 0.8760.143  0.8380.084  0.7820.092 0.8920.195  0.8720.213  0.81@0.000
V-R 31 15 42 29 23 16 60 30 43 2
0.555:0.102  0.59@0.102  0.6420.082 0.5230.152 0.5320.098  0.5120.077  0.46%0.040 0.56#0.131  0.4940.105  0.4220.045
V- 31 13 37 25 22 15 60 26 22 1
1.098:0.205 1.1140.162 1.2260.145 1.0580.258 1.0680.186 1.0180.159  0.8980.062 1.07#0.252  0.94#0.112  0.87&0.000
V-J 9 1 4 2 6 1 12 10 1 0
1.912:0.528  2.2950.000  1.9320.480 1.80%0.024 1.7960.369 1.6460.000  1.55%0.120 1.7620.498 1.63@0.000 —_—
R-1 30 13 33 25 20 14 60 26 23 1
0.538:0.127  0.5230.084  0.57&0.090 0.5290.137 0.5490.113  0.5180.104  0.43%0.044 0.5250.151  0.44%0.101  0.43@0.000
J-H 14 5 17 17 9 5 12 17 1 0
0.518:0.319  0.46%0.064  0.40%0.071 0.3420.296 0.41#0.133  0.4140.026  0.4340.064 0.3750.075  0.3680.000 —_—
H-K 6 1 3 0 5 1 12 15 1 0
0.056:0.076  0.08@0.000  0.07@0.030 —_ -0.0040.114  0.26@0.000  0.1320.041 0.0850.143  0.1480.000 —_——
Grt 31 15 43 28 23 17 60 30 43 2
19.05110.558 20.2488.496 26.4888.567 17.79%12.258 16.52610.121 13.9748.172  8.5382.759 19.32813.842 11.4888.307  5.1883.692
M(L 1) 32 15 45 34 23 17 60 29 134 13
7.392:0.802  6.9740.795  6.63%0.571 6.71#0.833 7.27%1.124  6.7480.572 11.3561.057 9.4561.654 16.1331.667 13.55@3.601

Notes: The number of objects included in each average isabeti. Grt is the spectral gradiesitM(1, 1) is theR absolute magnitude.
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We now want to compare populations using the statisticés tésscribed in section 3.1. First of
all, it must be stressed that a common feature among thetatatitests applied is to output a prob-
ability that the two populations compared an@ randomly extracted from the same population.
In other words, the statistical tests can very firmly esghblhat two populations are significantly
different. A contrario, no statistical test can prove that twpybations are identical. For instance,
the colour distributions of the Centaurs and Jupiter Trej@ee Tab. 5) are radicallyftBrent with
a very high significance level: It is totally improbable thlése two populations were randomly
extracted from the same reservoir. However, the spectagignt distributions of SDOs and DDOs
indicate these objects could have been randomly extrantedd same pool — but it is absolutely
possible that this is a coincidence.

Table 5 summarizes the results of the comparison betweesptradral gradien$ distribution
of the MBOSS populations using these tests. Following thewdision in Section 3.2, the tests were
restricted to the objects witM(1, 1) > 5 mag. For each pair, the table lists the probabilities that
the two classes were randomly extracted from a common ptipojdased on the mean spectral
gradient {-test), the spectral gradient variandetést), and the overall spectral gradient distribu-
tion (KS test). Low probabilities indicate that the two ciiesed distributions are not compatible.
The pairs for which at least one of the tests returns a préibaki 0.001 were flagged as not
compatible, indicating they are significantlyffédirent. Those where a test indicates a probability
< 0.05 are marked as marginallyftérent, suggesting that there is dfédience, but that it is not
very strongly significant. The others are statistically igtidguishable using these tests. Again,
it does not mean that the objects are similar, just that theste cannot prove they areférent.
Similar tests were performed on the individual colourshvgitmilar results. We discuss here only
the spectral gradients, as it encompasses most of the iafammpresent in the visible spectrum
range.

In the infrared, the tests are possible onlyir H, and only some of the classes have enough
measurements for the tests to be meaningful. The resuljsrasented in Table 6. The statistical
tests indicate:

— The spectral gradient distributions of the various resool@sses are statistically indistinguish-
able. In order to increase the size of the sample, all thenssgmbjects are split only between
Plutinos (3:2) and Other Resonant Objects.

— The spectral gradient distributions of Plutinos and othesddant Objects, SDOs, hot CDOs,
and Centaurs are indistinguishable,

— Additionally, the Plutinos and the hot CDOs had indistirginaible] — H distributions.

— The spectral gradient distribution of DDOs is indistindusible from that of SDOs and only
marginally distinguishable from that of Plutinos and rematrobjects, as well as hot CDOs.

— The spectral gradient distribution of cold CDOs is not cotitpa with the ones of hot CDOs,
Plutinos, SDOs, DDOs and Centaurs, and it is only marginadiynpatible with that of the
resonant objects.

— Additionally, the cold CDOsJ — H distribution is not compatible with that of the Plutinos and
the hot CDOs.

— The spectral gradient distribution of Jupiter Trojans dieendicates complete incompatibility
with all other MBOSS populations.

— The spectral gradient distribution of SPCs is significawmdifferent from that of the Jupiter
Trojans and cold CDOs. Itis only marginallyfiéirent from that of the hot CDOs, Plutinos and
other resonant objects as well as Centaurs, and it cannastiegdiished from that of SDOs,
DDOs.

— The J — H colours of the Centaurs is not compatible with those of theifbs and of the hot
CDOs.

In conclusion: Plutinos, other Resonant Objects, hot CCBIXDs and DDOs may be rather
similar for their spectral gradients in the visible, whileld CDOs and Jupiter Trojans form two
separate groups for their spectral properties in the @silalvelength range. The peak in the spectral
gradient distribution of hot CDOs seems to be shifted slygfiathigher reddening, for the moment
a suggestion not yet at statistical significance level. SP@g agree with the first populations
mentioned above.

3.4.2. Absolute magnitude

The absolute magnitudéd(1, 1) of an object depends on the reflectivity function acrosstirface,

i.e. in afirst order approximation on the object size, thengetnic albedo and the photometric phase
function. Given the relationship betwef(1, 1), size, albedo and phase function one can assume
that theM(1, 1) distribution is dominated by thefects of the size, except for the largest bodies
which often have high albedoes (Stansberry et al. 2008)sola& phase angle for KBOs is always
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Fig. 6. R absolute magnitud® (1, 1) cumulative distributions (logarithmic, left) and higtam (right).

relatively small, and the phase function is moderatelystee the &ect onM(1, 1) hardly exceeds
0.2-0.3mag. Hence, we assume that kg, 1) distribution of KBOs reflects —at least to zeroth
order— the size distribution of the objects, with the untigesnent that a detailed analysis requires
more accurate size estimates of the objects. Such a canafiyl san be found in Stansberry et al.
(2008).

The M(1, 1) distributions are strongly biased by cumulative setectifects: while there are
few bright and large objects in a given class, they are mosg tadiscover, and also more easy
to observe, so they are likely to be represented in this dataAscontrario, the discovery surveys
are not complete for fainter objects, and faint objects ass likely to be picked by observers
performing colour measurements. Consequently,Mi{&, 1) distributions are likely to be fairly
complete at the bright end, but to have complex non-compéste at the faint end. Meech et al.
(2004) discussed and simulated many of these seledfiects.
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Fig. 6 shows the frequency histogram and cumulative digioh function ofM(1, 1) for the
various MBOSS groups, now covering all objects in the MBO&fabase (i.e. not excluding those
with M(1, 1) > 5 mag).

The selection bias against small KBOs is clear, with no ddgiater thanM(1,1) ~ 8.5 in
the distant classes — this corresponds to actual magnifaithsr than 23.5 for Plutinos, and even
fainter for CDOs, i.e. about the limiting magnitude for colmbservations performed with fairly
short exposures on a 8 meter class telescope. On the ottegr@amaurs and SPCs may be seen as
a sample of smaller KBOs that is scattered towards the inaeefary system. Meech et al. (2004)
found that the shape of the short period comet size distoibus incompatible with that of the
other TNOs.

The slopek of the logarithmic cumulativé(1, 1) distribution relates to the power lagvof
the cumulative radius distributioN;(a) « a 9 asq = 5k. Measuring the&k slopes on the straight
parts of the distributions in Fig. 6 leads to valuges 0.8 for the SPCs, the Centaurs, the SDOs,
the DDOs, the hot CDOs and the Resonant objects; the stepp sfathe cold CDOs and the
DDOs corresponds tq ~ 2. Only the steepest part of the SP Comets distribution esath 3.
The analysis based on controled samples designed for sitgsamnlead to much steepgr= 3.0
(Trujillo et al. 2001) to 3 (Kenyon and Bromley 2004), i.e. much richer in srfiaiht objects.
This confirms that the sample used for colour measuremehesigly biased against faint objects
—only the brightest SPCs might be fairly complete.

Therefore, the size distributions in Fig. 6 should only bedf®r internal comparison, with the
hope that the selectiorffects were fiecting them in a similar way, afw restricting the analysis
to the bright end of the distributions.

Clearly, the observed Jupiter Trojard(l, 1) between 8 and 13 mag) are smaller than KBOs
(that cover theM(1, 1) range from about O to 9 mag). The bulk of that shift corresisdo the fact
that the geometry gives an advantage aof mag for the Trojans.

It is noteworthy that cold CDOs display a rather peaké(d, 1) distribution and do not contain
objects withM(1, 1) brighter than about 5 mag, while Plutinos, hot CDOs and BR0Ontain
objects of 2 to -1mag. The rather steep slope in the cumalaistribution function ofM(1, 1)
of the cold CDOSs reflects the likelyftkrence in the size range of these KBOs. In particular, it
is different from that of hot CDOs which should be exposed to veryiairaelection fects, i.e.
it is real. The brightest resonant objects redtti, 1) of about 3mag, while the SDOs are more
of the brightness of cold CDOs, however with a much less proned peak level on a bit wider
distribution plateau.

From theM(1, 1) distributions of MBOSSes we conclude that the absencargkl bodies
among the cold CDOs and their presence among other pomaaifahe Kuiper Belt may suggest
different formation environments for both groups of objects thay have favored the growth of
larger bodies for Plutinos, SDOs, DDOs and possibly hot CB@mspared to cold CDOs. Jupiter
Trojans are a population of smaller size bodies, again aggidr a formation environment and
evolution scenario that were distinct from that of the otd&0OSSes (now including cold CDOs).
Since itis very likely that the large bodies in these groupy tmave survived impact events widely
undtected for their sizes over the lifetime of the Solar Systeng, can assume that they represent
the original population of planetesimals. The Centaurshiéhe magnitudsize range where the
vast majority of larger KBOs are detected, but they do nduithe one of the rare big ones. This
might well be compatible with the scattering scenario fontaars but needs quantitive confirma-
tion by dynamical calculations.

Altogether, theM(1, 1) distributions give the impression that the MBOSSes maue lireen
formed in at least 3 (maybe 4)fthrent environments, i.e. one for the Jupiter Trojans, ome fo
the cold CDOs, maybe one for the hot CDOs and one for the rebedfodies. Since KBOs are
now and were for very long time residing in the same distanoge, one may consider Plutinos,
resonant objects, hot CDOs, and SDOs as immigrant popualafithe Kuiper Belt compared to
the cold CDOs that may represent “aborigines KBOs". Intémgly, also the DDOs appear to be
‘sizewise’ in accord with the Kuiper Belt “immigrants”, Athugh they are found in a much more
distant location.

3.5. Dependencies with dynamical parameters

The colour distribution (say, thB — V distribution) of a class of objects (say, the Centaurs) is
considered as a function of another parameter of the obfeais the perihelion distana® to
search for correlations as possible indicators for physlependencies. The traditional Pearson
correlation factor is not robust for non-linear dependesgcso a simpler and more robust estimator
was used: The sample is divided in two sub-samples, usingitian value of the independent
variable (in the example, the mediagrof the Centaurs, i.e. 16.22 AU). The colour distribution
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Fig. 7. The spectral gradier® of the objects [%600 nm] as a function of the main orbital elements, and of the
orbital excitationS and the absolut® magnitudeM(1, 1). Similar plots are available on-line for the various
colours.

Table 8. Averge colour and dispersion for the cold CDOs, comparimgéhwith smallea (or g) with those
with large values.

Colour N Aver/o N Aver,/o t—Prob f-Prob
a< 4395 a<4395
B-V 16 0.920.16 18 1.020.11 0.148 0.148
B-R 16 1.5%0.26 17 1.690.09 0.151 0.000
B-1I 9 2180.37 14 2.2%#0.15 0.489 0.003
V-R 21 0.630.10 21 0.6%0.06 0.310 0.034
V-1 17 1.26:0.16 20 1.240.14 0.395 0.538
g<4091 q<4091
B-V 17 0.95%0.17 17 1.0#0.06 0.013 0.000
B-R 16 1560.25 17 1.720.07 0.024 0.000
B-1 13 2.15%0.30 10 2.340.13 0.060 0.017
V-R 19 0.6x0.08 23 0.6#0.08 0.033 0.802
V-I 18 1.26:0.18 19 1.250.10 0.278 0.010

Notes: Thea andq cut-df are set at the median value; N is the number of measurenterRspb and f — Prob
are the probabilities that the two sub-samples are randertigcted from the same distibution, evaluated with
thet— and f —tests. The other colours show insignificarffeliences.

of the two sub-samples are then compared thrauigist andf-test and the Pearson correlation
parameter is also estimated. Visually, this can be done bypeoing the left-hand side with the
right-hand side of all the sub-panels of Figure 7.

For cold CDOs: The variances of colouB—V, B—RandB- 1 are diferent for the inner (smaller
variance) and the outer (larger variance) population antbagold CDOs (considering both their
semi-major axis and perihelion distance). Thedtedinces have a good level of significance, as
listed in Tab. 8. Thefect is only marginally observed M — RandV — |. The average colours of
the sub-samples are undistinguishable: only the breatthedafistributions are dierent

Since similar results are not found in other colours norlierdpectral gradients in the visible, it
might be related with a wavelength dependent phenomenoistheostly restricted to the B filter,
like for instance a stronger unknown continuum absorbenémoiuter cold CDOs.

For hot CDOs: Hot CDOs with a perihelion closer to the Sun are significabliyer than the ones
that do not get close, ee Tab. 9 . This result is visible inBheV, B - RandB - | colours (eg
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Table 9. Averge colour and dispersion for the hot CDO, comparingéeheith smallerg with those with large
values.

Colour N Aver/o N Aver,/o t—Prob f-Prob
g < 3939 q< 3939

B-V 10 0.8&0.12 12 1.020.13 0.000 0.795

B-R 10 1.2&0.21 12 1.640.18 0.000 0.666

B-1 8 1.710.28 9 2.3%#0.27 0.001 0.838

V-R 14 0.4%0.14 15 0.5%#0.15 0.071 0.792

V-1 12 0.940.24 13 1.150.24 0.037 0.967

Notes: Theg cut-of is set at the median value; N is the number of measuremientBrob and f — Prob are
the probabilities that the two sub-samples are randomisaetdd from the same distibution, evaluated with
thet— and f —tests. The other colours show insignificarffeliences.

Table 10. Averge colour and dispersion for the hot CDOs, comparingehweith smalleii with those with
large values.

Colour N Aver/o N Aver /o t—Prob f-Prob
i<170 i<170
B-V 14 0.992:0.16 8 0.8&0.09 0.002 0.096
B-R 14 1.630.21 8 1.260.20 0.002 0.940
B-1I 11  2.14-0.33 6 1.760.31 0.020 0.978
V-R 15 0.6%0.08 14 0.430.16 0.001 0.012
V-1 13 1.2¢:0.15 12 0.890.26 0.002 0.064
Grad. 15 24.597.99 13 9.9%11.80 0.001 0.165

Notes: Theg cut-of is set at the median value; N is the number of measuremientBrob and f — Prob are
the probabilities that the two sub-samples are randomisaetdd from the same distibution, evaluated with
thet— and f —tests. The other colours show insignificarffeliences.

B-V =0.80+0.12 forg < 39.4 AU, andB - V = 1.02+ 0.13 mag for the others). This result is
based on fairly small samples, which decreases the strefigthsignificance.

Hot CDOs with high inclinations or with large orbital exditan parameter are bluer than the
others, see Tab. 10, a finding seen for several col®d#s\(, B- R,V — R, V — 1) as well as for the
spectral gradient in the visible. The sample sizes are simallsuficient. This result was already
known (Trujillo and Brown 2002; Doressoundiram et al. 2088l is generally expressed as anti-
correlation between reddening of the objects and theitarbnergyE. The usual interpretation
scenario is colour changes due to resurfacing by impacteaejeduring a collision between a hot
CDO and another KBO subsurface material witfietient colour properties is ejected and deposited
on the surface by impact excavations. Since cold CDOs do isptay such an anti-correlation
despite the fact that they occupy the same distance randge &t CDOs do, it may be more an
effect due to orbital energy, i.e. collision energy rather tbalfision frequency.

For others: Other combinations of dynamical parameters and coloursctsd gradient and
M(1,1) data of diferent dynamical classes do not show any statistically figmit signal indi-
cating possible correlations and physical dependencies.

3.6. Absolute magnitude
3.6.1. Absolute magnitude vs orbital parametres

For the comparison betwedv(1,1) and dynamical parameters we consider the small objects
(M(1,1) = 5 mag) only and we find:

For Centaurs, SDOs and DDOs, when considered togethectshyjigh small semi-major axis
and perihelion distanagdisplay a significantly fainter absolute magnitudé€l, 1) than the distant
ones. While this is a statistically strong result, it disa@gs when the three classes are considered
separately. Thus, it can simply be seen as the selectiombigs makes the more distant and thus
fainter objects harder to measure than the closer ones.

3.6.2. Absolute magnitude of the blue objects, vs red objects:

Next, we compare the absolute magnitiMeéL, 1) distribution of a class of objects in function of
their colour, in order to explore whether the redder objbetge the sam#/(1, 1) distribution as
the bluer objects. Considering only the small objet$, 1) > 5 mag), the blue hot CDOs and the
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Table 11.AvergeM(1, 1) and dispersions for the hot CDOs, comparing those with fatured colours.

Colour Colour N Avelo N Aver,/o t— Prob
cut-of Blue Red
hot TNOs
B-V 092 11 6.920.67 11 6.540.62 0.183
B-R 155 11 7.090.45 11 6.3#0.64 0.007

B-1 1.92 8 7.130.52 9 6.4%0.67 0.025
V-R 056 14 6.880.61 15 6.340.62 0.026
V-1 1.10 12 6.820.61 13 6.290.65 0.031
R-1 054 12 6.880.53 13 6.380.72 0.039

Resonant Objects
B-V 0.88 18 7632081 18 6.790.78 0.004
B-R 140 18 7.6%0.81 18 6.720.78 0.004

B-1 1.89 15 7.480.84 16 6.790.81 0.052
V-R 056 23 748072 23 7.040.88 0.073
V-1 1.06 22 7.420.72 22 7.080.91 0.170
R-1 051 21 7.4£078 22 7.0%0.83 0.065

Notes: The objects wittM(1, 1) < 5 were excluded from this test; the colour ciif-is set at the median
value for the considered colour; N is the number of measunéstie- Prob are the probabilities that the two
sub-samples are randomly extracted from the same distiutvaluated with thé-test. The other colours
show insignificant dferences.

blue Resonant Objects have fainter absolute magnitudagtiearedder objects of the same type
(see Tab. 11).

3.6.3. Others Parameters

Other combinations of the absolute magnitude with othesup@ters do not show any statistically
significant signal.

4. Interpretation scenarios

In the following discussion we try to elaborate and undexgtae results from the statistical analy-
sis described in Section 3 in the framework of two rathéiedént scenarios, i.e. surface colouration
by on-going external processes and surface colours as lafresu the primordial constitution of
the bodies.

4.1. Surface colouration by external processes

Colour diversity of MBOSSes was originally attributed tceethction of external processes on
their surfaces. These process included: resurfacing bgétspexpected to produce neutral-bluish
colours due to fresh ice excavated and spread over the sugad an irradiation process, produc-
ing red colours via radiation aging (eg Luu and Jewitt 1998,8 model). When restricting our
MBOSS database samples to objects wit(i, 1) > 5 mag, as done during most of our analysis,
a third process, i.e. resurfacing due to atmospheric depokimaterial from intrinsic activity, is
considered less important for the subsequent discusditee & should &ect large size bodies
only, the smaller ones losing the material into space

A critical argument for significant changes in the surfadkeotivity due to impacts comes from
lightcurve analysis of MBOSSes: asymmetric or partial istpasurfacing of the body surfaces
should cause colour variegations over rotation phase ofdakes that are, however, usually not
seen (Sekiguchi et al. 2002, S. Sonnett, priv. comm., J. tizQuriv. comm.,) However, other
authors report colour changes with rotation phase, eg font¢s (Lacerda et al. 2008). So, strong
variegation is certainly not wide-spread.

In the colouration scenario due to external processes DD®sexpected to represent the end
state of radiation reddening of the surface, since one csumas that, for these objects, impact
resurfacing is not happening at a significant level, simglgduse spatial number density of DDOs
seems very low and collisions should therefore happen meierarely over the lifetime of the
Solar System. From our statistical analysis we find that DRf@snot the reddest objects among
MBOSSes. Instead cold CDOs show by far the reddest surfdoeirso In order to explain the
smaller reddening of DDOs in this colouring scenario onetbhasssume that cold CDOs are not
representing the end state of radiation reddening (desipit@ing the reddest colours), but high ra-
diation doses, as collected by DDOs, decrease the sperdrhégts again. Laboratory experiments
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(de Bergh et al. 2008) have found materials that display sulbbhaviour although the end state
of the material shows rather neutral spectral gradienthénvisible wavelength range. However,
it remains open whether such materials exist in DDOs andytif whether the laboratory results
apply more generally to more or even all possible surfacepmamds considered to exist in DDOs.
It is also noteworthy to mention the coincidence of the peakbke spectral gradient distributions
of DDOs and for instance SDOSs, Plutinos and resonant okgsateell as Centaurs; this may be by
chance despite theftirent importance of collisional resurfacing for these giou

The colour cascade, with peaks in the colour histogramsedsirg in reddening from cold
CDOs over hot CDOs, to SDOs, Plutinos, resonant objects anid pf the Centaurs must be
attributed to increasing importance of impact resurfadihguvever, Centaurs live in a rather empty
zone of the planetary system; hence, impact resurfacing owmribute less to their evolution.
Here, the peak in the spectral gradient diagram could biatidd to resurfacing from intrinsic
activity. Instead, the very red Centaurs represent thetirgaobjects that are subject to radiation
reddening only, though not with extremely high doses (atiss they could be expected to show
similar reddening as DDOs). Currently, over the 6 known @erg showing cometary activity, only
one has red colours. A larger sample of colours of cometaiyeaCentaurs is therefore needed.

Jupiter Trojans dfer in their surface reddening from the MBOSSes. It is remakathat
Jupiter Trojans do not show very 'red’ surfaces like objantall MBOSS populations do, de-
spite higher radiation doses from the Sun (due to their cldistance; factor of about 100). So, we
conclude that this dierence may be due toftBrent material properties compared to MBOSSes.

An interesting behaviour is seen for the SPCs: Here, thelptipo peak is well in the range of
those for SDOSs, Plutinos, moderately red Centaurs as war&DOs. Impact resurfacing should
be negligible for SPCs and instead resurfacing due to ctiauld be the explaining reason. On
the other side, due to the fast, continuous mass loss ontgherscales (lifetime for active SPCs is
estimated to be 100000 years and less) the surface depusitisl sepresent the intrinsic colour of
the cometary material. Radiation aging is unimportant dverifetime of SPC nuclei in the inner
planetary system since cometary activity will result intfasd continuous resurfacing of the body.
Hence, SPCs give the impression that their nuclei may corsisa global scale— of material with
rather homogeneous colour properties. As SPCs to a largaexriginate from the Kuiper Belt
(Gomes et al. 2008; Morbidelli et al. 2008) and because af dodour similarity to the immediate
dynamical relatives therein (SDOs, Plutinos) and to thet@es from where SPCs are captured, it
is attractive to assume that also the colours of thesevetashould be globally uniform throughout
the bodies. Jewitt (2002a) discusses the missing very r&d 3fRiggesting that the red surfaces are
rapidly buried while water ice sublimation startgat 6 AU.

4.2. Global colouration in the formation era

An alternative interpretation for the global findings onaal distributions and th&i(1, 1) his-
togram of MBOSSes results from the scenario that the medsmleurs reflect global properties
that apply for the material throughout the bodies. The naditin for this hypothesis comes from
the interpretation of SPC colours and from the similaritéshe peaks in the colour distribution
of the MBOSS populations. We note that Brown et al. (2011 )eh@cently introduced a similar
hypothesis for the colour diversity among Kuiper Belt oltgean the background of sublimation
properties of supervolatile ices. What is described belawin parts be seen as arguments in sup-
port of such a 'primordial’ colouration scheme for MBOSSe#hie planetary system. 'Primordial’
addresses the implicit assumption that the colours of tliy braterials are original from the time
before the body was formed, i.e. they range back to the foomgieriod of the planetary system
and remained widely unaltered ever since.

An additional assumption of the hypothesis is that the serfaaterials are not - or at least
not by a large amount {fiected by external processes like reddening due to cosnigtiad The
global character of the material colours implies also thggdct resurfacing would reproduce the
original pre-impact surface colours of the bodies and leggde colour diversities on the surface
should not occur. Intrinsic activity in MBOSSes will expeseous species and solids of which at
least the solids may resemble the original colours whilgtses, if not lost to interplanetary space,
may condense on the body as surface frost, in which case tfaeswwolour may change. However,
our selection criterion to use only objects with(1, 1) > 5 mag for the statistical analysis should
significantly reduce the possibility that MBOSSes that migpldy intrinsic activity 'contaminate’
the study results.

On the background of the primordial colouration scenatie, findings from our statistical
analysis of the MBOSS colours allow interesting conclusion

— At least 4 diferent colour populations may have existed in the protopdamelisk, i.e. the
cold CDOs, the hot CDOs, the SP@DO/Plutino population and the Jupiter Trojans. The four
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populations are characterize byffdrent surface colours and spectral gradients of decreasing
amplitude in the visible wavelength region, but may haveywimilar colours in the near-IR.

— The colour diversities among MBOSS populations witfietent surface colours call for for-
mation environments at fiierent and disjunct distances from the Sun. Migration trartspay
have shifted the original populations to their current tanas in the planetary system. Namely,
migration may have placed cold and hot CDOs in the same distaamge. Various papers have
studied the dynamical aspects of such a migration procabgiplanetary system (Morbidelli
et al. 2008). However, DDOs may represent a challenge foratiam scenarios, in particular
if one wants to include the aspects of colour similaritiewather MBOSS populations.

— Similar colour properties among MBOSS populations #fiedent locations in the outer plan-
etary system may indicate a common formation region of trdieso If so, it could apply for
Plutinos and DDOs, objects nowadays found at rathéemint distances from the Sun. Again,
migration (for the Plutinos) and scattering (for the DDOs)rhave been involved in separating
the bodies formed in a common source region.

— The migration and scattering processes have kept popuolatithe same formation origin to-
gether and shifted them to confined destination regions matlobvious signs of intermixing
from other sides. This conclusion suggests that the mayathd scattering processes in the
outer Solar System may not have had a very violent nature sivey kept colour characteris-
tics as population entities.

— The colour distributions for the populations with 'tempigralynamical object association, i.e.
SDOs, Centaurs, and SPCs, should reflect theiency of the injection and ejection processes
of bodies from the various feeding populations, i.e. Phgijrhot and cold CDOs.

There are supportive and also critical arguments from titestital analysis for the conclusions
above. In particular, the similarities andfdrences in thé(1, 1) distributions provide compatible
evidences: The disjundfl(1, 1) distributions of the Jupiter Trojans and of the hot andic@DOs
(Doressoundiram et al. 2008, the latter is already noteaiious papers and summarized in) may
call for different formation environments atiirent solar distances. On the other side, the existence
of large objects withM(1, 1) < 3 mag among Plutinos and DDOs could be seen as a supportive
argument for a common source region. Despite a possiltfgrdnt formation environment for
Plutinos and DDOs on one side and of the hot CDOs on the ottleasi suggested by their colour
differences, the presence of large objeM$1; 1) < 3 mag) in all three populations suggests that
the planetesimal formation and destruction processes sini@arly efficient. On the other side,
no obvious explanation - except an ad-hoc assumption as t@oroa from the formation - can
be dfered for the anti-correlation between surface colours awitagion parameter as well as
inclination among the hot CDO population, since the migmagrocess should be 'colour-blind’.
While the existence of very red objects among hot CDOs, D2@d,Plutinos could be attributed
to contaminations from the cold CDOs, the presence of badi#tsblue and neutral surface in
all populations except for cold CDOs and DDOs may call foocolcontaminants either from the
primordial environment or due to dynamical injection dgranlater phase.

5. A summarizing discussion

The MBOSS database first published in 2003 was updated usaggitnde and colour measure-
ments of TNOs, Centaurs, Jupiter Trojans, short- and loegogdic comets published since. A
qualifying criterion was applied to the data in the dataliaserder to distinguish ‘problematic’
measurement sets from more consistent ones. A new statiatialysis of the qualified colours,
spectral gradient and absoliRemagnitudesVi(1, 1) data in the database was performed with the
aim to identify group properties among the various dynahitiaOSS populations, i.e. for the hot
and cold classical disk objects (CDOSs), the scattered difdcts (SDOS), the Plutinos and resonant
objects, as well as for related objects outside of the Kuiedtrlike detached disk objects (DDOS),
Centaurs, and short-periodic comets (SPCs), using a fitasin based on the SSBNO8 system
Gladman et al. (2008). Furthermore Jupiter Trojans areided in the analysis since, from all that
is known, these objects are unrelated to the MBOSSes althamgesenting an abundant popula-
tion at the border of this region in the Solar System. In otdexvoid or at least to reduce impacts
on the surface colours due to intrinsic activity, the stiiéd sample was restricted to objects with
normalized (but not yet phase corrected) brightridés 1) > 5 mag.

Our statistical analysis shows indications for indistiisgpable and incompatible colour distri-
butions and for dierences and similarities in tHd(1, 1) parameters among the MBOSS popu-
lations. These results suggest a scheme offérdint colour (andvi(1, 1)) groups in the MBOSS
regime, i.e. (1) cold CDOs, (2) hot CDOs, (3) Plutinos, resdrobjects, SDOs, DDOs, Centaurs
and SPCs, and (4) Jupiter Trojans. Additional correlatioetsveen photometric and dynamical
parameters of the various populations were searched fopridy a single well-established one
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is found in the data of the hot CDOs (colour anti-correlat@h wclination and collision energy
parameter).

The statistical results are discussed on the backgroundmbasic interpretation scenarios,
i.e. explaining the surface colours of the MBOSSes (1) aschaile to the interplay of resurfacing
of impact ejecta (blue colour shift) and radiation reddgnired colour shift) and (2) as being
of primordial nature imposed by the material propertieshef tormation environment. The two
scenarios have the principle capability to explain our figdi from the analysis of the MBOSS
database. However, they are also challenged, each of theardifierent way. The resurfacing
scenario has to work out whether and under which assumptisrable to reproduce the actually
observed colour, spectral gradient avdl, 1) distributions of the MBOSSes and in particular that
it can explain the reddening of the DDOs in this picture. Tig thspect, further lab measurements
on the radiation reddening of reference materials undér tiige levels can play an important role.

The primordial surface colour scenario has a strong argtiméme apparent uniformity of sur-
face colours among SPCs despite cometary activity shoulibleto excavate material layers of
different colours if they exist throughout the nuclei. The pridial surface colour scenario works
with ad hoc assumptions in the interpretation of colourctpé gradient andvi(1, 1) parameter
distributions which require supportive justificationson et al. (2011) have indicated some first
arguments to this respect. However, beyond that the sceimdéerpretation relies on object migra-
tion for the transport of the MBOSSes from their formatiowieznment to the various regions
where they are found today. Object migration in the earlypelary system was already introduced
to explain the existence of the hot CDOs in the immediatehi®mghood of the cold CDOs in the
Kuiper Belt (for a review see Morbidelli et al., 2008). Thénpordial colouration scenario requires
more than the shift of one or both CDO populations; it alssdeka detailed understanding of the
dynamical processes and to which extend they may higetad the distribution of the measure-
ments of the physical and surface parameters of the MBOSSes.
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Table A.1. Object class and colour data

Object Clas®) Epoch® M1l +o Grt+o B-V +o V-R 0 R-l +0 V-J 0 J-Hxo H-K +0
1P/Halley SP Comet 2 13.5580.596 4.266: 2.015 0.720: 0.040 0.41Q:0.030 0.390: 0.060 — — —
2P/Encke SP Comet 6 15.2040.596  5.11% 2.574  0.780: 0.020 0.424+ 0.053 0.408+ 0.060 — — —
4P/Faye SP Comet 2 16.0200.009  7.951 0.000 — 0.450: 0.040 — — — —
6P/dArrest SP Comet 3 16.2390.009 13.264-2.147 0.770: 0.040 0.563- 0.067 0.450: 0.040 — — —
7RPW SP Comet 2 15.1850.009  4.264+ 2.620 — 0.400: 0.050 0.410: 0.060 — — —
8P/Tuttle SP Comet 2 12.7990.009 15.869%2.326 0.89G+ 0.040 0.53G+ 0.040 0.530: 0.060 — — —
9P Tempel 1 SP Comet 14 14.56800.460  9.959+ 0.826 — 0.468: 0.010 0.469: 0.013 — — —
10PTempel 2 SP Comet 10 14.2870.304 13.74G: 1.578 0.800: 0.020 0.521+ 0.037 0.520+0.030 — — —
14P'Wolf SP Comet 2 15.4232 0.009 17.666 3.210 — 0.570: 0.070 0.510: 0.060 — — —
15PFinlay SP Comet 1 17.488 0.009 — — — — — — —
16PBrooks?2 SP Comet 1 16.1670.009 — — — — — — —
17PHolmes SP Comet 2 16.0940.009 18.608&: 0.000 — 0.560= 0.020 — — — —
19PBorrelly SP Comet 1 15.86@ 0.009 — — — — — — —
21PGZ SP Comet 2 17.2590.009 12.66k 2.057 0.80Q= 0.030 0.500= 0.020 — — — —
22PKopft SP Comet 4 16.092 0.156 12577 2.730 0.795:0.056 0.519:0.046 0.450Q: 0.055 — — —
24P'Schaumasse SP Comet 1 17.74@.009 — — — — — — —
26PGS SP Comet 2 16.6420.136  5.227 0.000 — 0.420: 0.139 — — — —
28PNeujminl SP Comet 11 12.5800.009  9.96% 4.007 — 0.494+ 0.072 0.440: 0.079 — — —
29PsSwW1 Centaurs 3 11.3220.009 14.948:1.099 0.790: 0.030 0.536:£0.030 0.497% 0.025 — — —
30PReinmuthl SP Comet 1 14.60620.009 — — — — — — —
31PsSwW2 SP Comet 1 14.8080.009 — — — — — — —
32PComasSola SP Comet 1 14.4%8.009 — — — — — — —
33PDaniel SP Comet 1 17.0580.009 — — — — — — —
36P'Whipple SP Comet 1 15.4320.009 — — — — — — —
37PForbes SP Comet 2 17.3480.009  3.18% 2.015 — 0.290: 0.030 0.660: 0.060 — — —
39POterma Centaurs 3 12.4640.009  3.094+ 3.964  0.890+ 0.070 0.38G6+ 0.063 0.412:0.114 — — —
40PVaisalal SP Comet 1 15.9830.009 — — — — — — —
41PTG SP Comet 1 18.034 0.009 — — — — — — —
42PNeujmin3 SP Comet 1 17.2590.009 — — — — — — —
43PWH SP Comet 1 15.982 0.009 — — — — — — —
44PReinmuth2 SP Comet 2 16.2250.009 24.892: 0.000 — 0.620= 0.080 — — — —
A5PHMP SP Comet 2 17.7440.009 0.768-2.444  1.080 0.050 0.440: 0.050 0.21Q+ 0.050 — — —
46PWirtanen SP Comet 3 18.3690.009  4.07% 0.000 — 0.407% 0.081 — — — —
47PAJ SP Comet 2 15.024 0.009  3.454+ 7.417  0.78Q: 0.080 0.400: 0.080 — — — —
48P Johnson SP Comet 1 14.9#1.009 — — — — — — —
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Table A.1. continued.
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Object Clas® Epoch® M1l +o Grt+o B-V o V-R 0 R-l +0 V-J 0 J-H+o H-K o
49PAR SP Comet 3 14126 0.277 9.452-2.141 0.77G: 0.030 0.471+-0.032 0.444-0.064 1.630-0.200 0.360-0.141 0.140:-0.141 :
50PArend SP Comet 2 17.3740.009 24.132- 4.627 — 0.810: 0.100 0.260: 0.090 — — —
51PHarrington SP Comet 1 15.6480.009 — — — — — — —
52PHA SP Comet 1 16.69@ 0.009 — — — — — — —
53PVanBiesbroec SP Comet 2 14.640.009 -2.672+ 0.000 — 0.328: 0.081 — — — —
55PTT SP Comet 2 15,543 0.482 10.765: 2.444 0.750:£ 0.050 0.510: 0.050 0.42Q: 0.050 — — —
56P'SB SP Comet 1 16.294 0.009 — — — — — — —
57PdTND SP Comet 1 16.239 0.009 — — — — — — —
58PJN SP Comet 1 18.369 0.009 — — — — — — —
59PKK SP Comet 2 17.7720.009 12.93% 3.558 — 0.620: 0.070 0.270: 0.080 — — —
60PTsuchinshan2 SP Comet 1 17.74490.009 — — — — — — —
61PSS SP Comet 1 18.2200.009 — — — — — — —
62PTsuchinshanl SP Comet 1 17.74490.009 — — — — — — —
63PWild1 SP Comet 2 16.452 0.009 10.054 2.273 — 0.500: 0.050 0.420: 0.040 — — —
64PSG SP Comet 1 16.2300.009 — — — — — — —
65PGunn SP Comet 1 13.8580.009 — — — — — — —
67PCG SP Comet 2 15.7540.009 13.630G- 0.000 — 0.510= 0.060 — — — —
68PKlemola SP Comet 1 15.54¥ 0.009 — — — — — — —
69PTaylor SP Comet 1 14.94¥ 0.009 — — — — — — —
70PKojima SP Comet 2 15.9120.009 22.758 0.000 — 0.600: 0.090 — — — —
71PClark SP Comet 2 18.09¥ 0.009 27.065- 0.000 — 0.640= 0.070 — — — —
72PDF SP Comet 1 17.744 0.009 — — — — — — —
73PSW3 SP Comet 1 16.8500.050 10.75X1 0.000 — 0.480= 0.235 — — — —
73PSW3C SP Comet 1 18.0970.009 — — — — — — —
74PSC SP Comet 1 15.5180.009 — — — — — — —
75PKohoutek SP Comet 1 15.7540.009 — — — — — — —
76PWKI SP Comet 1 19.66% 0.009 — — — — — — —
77PLongmore SP Comet 1 15.3580.009 — — — — — — —
78PGehrels2 SP Comet 1 16.4980.009 — — — — — — —
79PdTH SP Comet 1 16.529 0.009 — — — — — — —
81PWild2 SP Comet 1 15.754 0.009 — — — — — — —
82PGehrels3 SP Comet 1 17.9430.009 — — — — — — —
84PGiclas SP Comet 2 17.4880.009 -3.328: 0.000 — 0.320= 0.030 — — — —
86P'Wild3 SP Comet 3 19.092 0.009 18.21%35.399 1.58QG: 0.080 0.555+0.385 — — — —
87PBus SP Comet 2 20.0240.009 16.889 0.000 — 0.543+ 0.020 — — — —
88PHowell SP Comet 1 15.866 0.009 — — — — — — —




Table A.1. continued.

Object Clas® Epoch® M1l +o Grt+o B-V o V-R 0 R-l +0 V-J 0 J-H+o H-K o
89PRussell2 SP Comet 1 16.8640.009 — — —

90PGehrels1 SP Comet 1 14.6820.009 — — — — — — —
91PRussell3 SP Comet 1 16.6900.009 — — — — — — —
92P'Sanguin SP Comet 2 16.8820.009 16.93% 1.982 — 0.540: 0.040 0.540: 0.040 — — —
93PHL SP Comet 1 — -7.552 0.000 — 0.267% 0.075 — — — —
94PRussell4 SP Comet 1 15.8660.009 — — — — — — —
96PMachholz1 SP Comet 2 14.7340.009  6.036+ 0.000 — 0.429: 0.027 — — — —
97PMB SP Comet 1 16.10% 0.009 — — — — — — —
98P Takamizawa SP Comet 1 14.418).009 — — — — — — —
99PKowall SP Comet 1 13.858 0.009 — — — — — — —
100RHartleyl SP Comet 1 16.6290.009 — — — — — — —
101RChernykh SP Comet 1 15.3580.009 — — — — — — —
103RHartley2 SP Comet 1 17.7440.009 — — — — — — —
104RKowal2 SP Comet 1 17.2590.009 — — — — — — —
105RSB SP Comet 1 17.2590.009 — — — — — — —
106HFSchuster SP Comet 2 17.3940.009 12.396:2.913 1.010: 0.060 0.520: 0.060 0.45Q: 0.060 — — —
107RWH SP Comet 6 15.862 0.220 0.119-4.538 0.674-0.089 0.361+0.048 — — — —
109RST SP Comet 2 12.0020.376  18.608: 0.000 — 0.560: 0.050 — — — —
110RHartley3 SP Comet 2 15.5970.009 30.40% 0.000 — 0.670= 0.090 — — — —
111RHRC SP Comet 1 18.369 0.009 — — — — — — —
112RUN SP Comet 2 17.488 0.009 15.593: 0.000 — 0.530= 0.040 — — — —
113FSpitaler SP Comet 1 17.0530.009 — — — — — — —
114RWS SP Comet 2 17.7990.009 12.158 1.087 0.850+ 0.030 0.46G+ 0.020 0.540: 0.020 — — —
115RMaury SP Comet 1 17.0380.009 — — — — — — —
116RWild4 SP Comet 1 14.53%9 0.009 — — — — — — —
117RHRA SP Comet 1 14.304 0.009 — — — — — — —
118FSL SP Comet 1 15.358 0.009 — — — — — — —
119FPH SP Comet 1 15.279€ 0.009 — — — — — — —
120FMuellerl SP Comet 1 16.3790.009 — — — — — — —
121BSH SP Comet 1 16.212 0.009 — — — — — — —
123RWH SP Comet 1 15.54% 0.009 — — — — — — —
124BMrkos SP Comet 1 16.2390.009 — — — — — — —
125RSpacewatch SP Comet 1 17.749.009 — — — — — — —
126RIRAS SP Comet 1 16.28@ 0.009 — — — — — — —
128RSH SP Comet 1 15.45% 0.009 — — — — — — —
129FSL SP Comet 1 15.358 0.009 — — — — — — —
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Table A.1. continued.

Object Clas® Epoch® M1l +o Grt+o B-V o V-R 0 R-l +0 V-J 0 J-H+o H-K o
130RMcNH SP Comet 1 15.982 0.009 — — —

131PMueller2 SP Comet 1 17.7440.009 — — — — — — —
132RHRA SP Comet 1 17.48%8 0.009 — — — — — — —
134RKV SP Comet 1 16.529 0.009 — — — — — — —
135RSL SP Comet 1 16.239 0.009 — — — — — — —
136FMueller3 SP Comet 1 15.8660.009 — — — — — — —
137RSL SP Comet 1 14.94% 0.009 — — — — — — —
138RSL SP Comet 1 17.744 0.009 — — — — — — —
139RVO SP Comet 1 15.185% 0.009 — — — — — — —
140PBS SP Comet 1 15.454 0.009 — — — — — — —
141RMachholz2 SP Comet 1 17.2590.009 — — — — — — —
143RPKM SP Comet 5 13.598 0.009 20.354:1.102 0.820: 0.023 0.580:0.020 0.560Q: 0.021 — — —
144PKushida SP Comet 1 16.8640.009 — — — — — — —
147PKM SP Comet 1 20.648 0.009 — — — — — — —
148RAL SP Comet 1 15.648 0.009 — — — — — — —
152RHL SP Comet 1 13.946 0.009 — — — — — — —
154RBrewington SP Comet 1 16.3490.009 — — — — — — —
166R2001T4 Centaurs 2 — 36.2931.976 0.870: 0.040 0.695: 0.030 0.735: 0.060 — — —
204RWild2 SP Comet 1 — — — — 0.43& 0.093 — — —
1172-Aneas J.Trojan 2 8.7290.042 9.261+0.863 0.727% 0.030 0.510:0.022 0.400: 0.030 1.577%0.036 0.430:0.042  0.135:0.036
1173-Anchises J.Trojan 1 8.7930.059 4.286+ 1.443  0.811+0.034 0.402-0.035 0.403:0.052 — — —
1647-Menelaus J.Trojan 1 — 6.8@31.630 — 0.428: 0.043 0.438:0.061 — — —
1871-Astyanax J.Trojan 3 11.1490.093  7.77% 2.485 0.716:0.071 0.456+ 0.053 0.424-0.089 1.422-0.103 0.373:0.053  0.123:0.040
1993 RO Res. 3:2 2 8.6120.134  24.485:4.231 0.850: 0.070 0.590:0.137 0.480:0.113 — — —
1994 ES Classic Cold 1 7.509 0.130 — — — — — — —
1994 EV4 Classic Cold 4 7.048 0.178  30.40Q: 7.250 1.065:0.110 0.588:0.156 0.80Q: 0.126 — — —
1994 TA Centaurs 2 11.4240.126 31.545:6.243 1.261+0.139 0.672:0.080 0.740:0.210 — — —
1995 DB, Classic Cold 2 8.058 0.120  54.335: 0.000 — — — — — —
1995 DG Classic Cold 5 6.803 0.204  35.475 7.654 — 0.770: 0.160 0.58Q+ 0.160 — — —
1995 FB; Classic Cold 4 7.01% 0.099 — — — — — — —
1995 HM Res. 3:2 8 7.84% 0.109 9.432-3.661  0.649:0.102 0.460:0.097 0.428:0.126 — 1.180 0.470 —
1995 WY, Classic Cold 2 6.935% 0.149  19.923:11.862 1.03Q: 0.280 0.60Q: 0.230 0.510: 0.280 — — —
1996 KV, Classic Hot 1 — — — — — — 0.43@ 0.256 —
1996 RQ, Classic Hot 7 6.872 0.100 22.364-4.307 0.935:0.141 0.558:0.096 0.591+ 0.109 — 0.380: 0.226 —
1996 RRy Res. 3:2 4 6.81%:0.252  36.28Q: 5.193 1.143:0.106 0.730:0.095 0.628:0.125 — — —
1996 TGs Classic Hot 1 6.734 0.073  22.758 0.000 — 0.600= 0.078 — — — —
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Table A.1. continued.

Object Clas® Epoch® M1l +o Grt+o B-V o V-R 0 R-l +0 V-J 0 J-H+o H-K o
1996 TKse Classic Cold 4 6.196 0.116 29.906- 4.054 0.993:- 0.062 0.680:0.067 0.551 0.097 — —

1996 TSs Classic Hot 7 5.94%#0.130 26.56k 4.871 1.028:0.079 0.672-0.106 0.637% 0.088 1.824+0.178 0.650+ 0.071 —
1997 CThg Classic Cold 4 6.452 0.173 32.698 4.508 — 0.762: 0.105 0.490+ 0.120 — 0.410= 0.238 —
1997 C\hg Classic Hot 2 7.154 0.030 28.17k2.056 1.21G: 0.010 0.650+ 0.020 — — 0.360+ 0.243 —
1997 GA;s Classic Hot 1 7.744 0.500 — — — — — — —
1997 QH, Classic Hot 4 7.128 0.175 27.144- 4569 1.088:0.143 0.641+0.092 0.631+0.107 — — —
1997 RLy3 Classic Hot 1 9.36% 0.300 — — — — — — —
1997 R Classic Hot 4 6.95% 0.379  15.015:4.506 1.075:0.121 0.474+0.107 0.539 0.091 — 0.380+ 0.231 —
1997 RX Classic Hot 1 7.802 0.100 — — — — — — —
1997 Sz, Res.(other) 1 8.148 0.060 28.16% 2.909 1.140G+ 0.080 0.650+ 0.030 — — — —
1998 FS44 Classic Hot 4 6.71% 0.105 23.85%3.089 0.950+ 0.044 0.588-0.060 0.510+0.085 — 0.390= 0.228 —
1998 KGs» Classic Cold 5 6.36#0.283  24.85% 3.762 1.039%+0.105 0.609: 0.095 0.610+ 0.078 — 0.410+ 0.231 —
1998 KS5 Classic Cold 2 7.166 0.040 26.149 1.858 1.090: 0.040 0.640: 0.020 — — — —
1998 KYs1 Classic Cold 1 — — — — — — 0.35@8 0.278 —
1998 URy3 Res. 3:2 4 8.124 0.134 14.454- 7.356 0.784+ 0.101 0.583:0.120 0.354+0.175 — — —
1998 UUy3 Res.(other) 2 6.9250.110  14.79% 3.950 — 0.610£ 0.120 0.400: 0.114 — 0.490+ 0.273 —
1998 WS, Res. 3:2 2 7.93% 0.203 18.738:6.008 0.726:£ 0.080 0.606+0.102 0.439-0.172 — — —
1998 WU, Scattered 1 — 12,934 1.361 0.780: 0.034 0.53G: 0.037 0.460Q+ 0.051 1.670:0.043 0.430:0.125 0.240+0.189
1998 W\,, Classic Cold 2 7.126 0.067 11.77#& 3.357 0.770: 0.010 0.502:0.058 0.450+0.106 — — —
1998 WV, Res. 3:2 2 7.63% 0.072  13.835:4.507 0.790: 0.099 0.521+0.075 0.481+ 0.144 — — —
1998 WW4;, Classic Hot 1 — 8.864 0.000 — — — — — —
1998 WWs1.8 Classic Hot 1 — 2.628 0.000 — — — — — —
1998 WXy, Classic Cold 2 6.24% 0.099 30.875%3.793 1.090- 0.050 0.7274 0.086 0.500= 0.092 — — —
1998 WXs, Classic Cold 3 6.159 0.095  29.252 3.312 — 0.638: 0.083 0.653: 0.081 — 0.400+ 0.235 —
1998 WYy, Classic Cold 2 6.44% 0.086 29.095 3.185 — 0.620+ 0.092 0.680= 0.078 — 0.400 0.240 —
1998 Wz, Res. 3:2 3 8.045 0.115 6.68% 4513 0.7274 0.093 0.489:-0.114 0.339%:0.114 — 0.400+ 0.234 —
1998 XYg5 Detached 2 6.43& 0.143 41.4295.409 0.930:0.233 0.720:0.145 0.752:0.126 — — —
1999 CB g Classic Hot 1 6.73%0.076  33.86%2.678 1.212:0.102 0.714+0.076 0.645+ 0.062 — — —
1999 CDsg Res.(other) 5 4.822 0.099 16.86Q- 2.607 0.864+ 0.056 0.520+ 0.053 0.575-0.064 1.862-0.076 0.423:0.135 0.048: 0.116
1999 Chyg Detached 3 6.932 0.133  14.704+ 4.163 — 0.622: 0.115 0.365t 0.106 — 0.380+ 0.226 —
1999 CHqg Classic Hot 1 — — — — — — 0.32@ 0.266 —
1999 CJdqg Classic Cold 1 — — — — — — 0.458 0.265 —
1999 Clyq9 Classic Hot 2 5.692 0.072 19.530= 3.359 — 0.497 0.077 0.665+ 0.094 — 0.450: 0.282 —
1999 CQss Classic Hot 1 — — — — — — 0.46@ 0.282 —
1999 CX31 Res.(other) 3 6.91@ 0.107 19.521 4.293 0.918:0.124 0.664+ 0.128 0.434+ 0.105 — 0.370= 0.238 —
1999 HJ, Classic Cold 2 — 30.39% 0.000 — — — — 0.480+ 0.598 —
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Table A.1. continued.

Object Clas® Epoch® M1l +o Grt+o B-V o V-R 0 R-l +0 V-J 0 J-H+o H-K o
1999 HS, Classic Cold 3 6.33% 0.079 31.102 3.766 1.121+0.082 0.698: 0.056 0.600: 0.090 —

1999 HVi; Classic Cold 1 7.003 0.050 21.706: 2.057 1.110: 0.060 0.590: 0.020 — — — —
1999 OO Classic Hot 1 — — — — — — 0.46@- 0.282 —
1999 OF Classic Cold 4 6.83%0.177 13.98% 7.765 1.103:0.236 0.56% 0.159 0.414+0.180 — 0.360: 0.216 —
1999 OH Classic Hot 2 6.32% 0.123 -7.656+ 9.026 — 0.200: 0.134  0.430: 0.335 — 0.330: 0.328 —
1999 OJ Classic Cold 5 6.912 0.062 26.192- 3.113 1.098: 0.157 0.668:0.072 0.549: 0.073 — 0.230: 0.197 —
1999 OJ,s Classic Cold 1 — 34.36@ 0.000 — — — — — —
1999 OM, Classic Cold 1 7.502 0.100 18.976: 3.909 1.13A 0.135 0.602:0.104 0.499: 0.088 — — —
1999 RGy5 Classic Cold 2 6.57% 0.126 33.893 4.703 — 0.810: 0.134 0.520: 0.120 — 0.320: 0.225 —
1999 R4 Classic Cold 1 — 35.732 0.000 — — — — — —
1999 RX%14 Classic Cold 3 6.413 0.052 20.20A 2.817 1.054:0.072 0.593: 0.065 0.530: 0.066 — — —
1999 RY214 Classic Hot 2 7.01@ 0.065 18.063 3.131 0.693: 0.087 0.565: 0.080 0.530: 0.084 — — —
1999 TR Res. 3:2 2 8.144 0.152 37.094: 4.048 1.020: 0.080 0.75Q: 0.097 0.650:0.122 — — —
1999 XYi43 Classic Hot 1 5.924 0.065 26.014: 2.399 — 0.590: 0.071  0.660: 0.064 — — —
2000 ARss Detached 1 — — — — — — 0.46@ 0.265 —
2000 Chgs Classic Cold 2 — 14.512 0.000 — — — — 0.160: 0.184 —
2000 Chygs Classic Cold 6 — 24.24% 0.000 — — — — 0.400Q: 0.266 —
2000 Chgs: s Classic Cold 1 — 21.37# 0.000 — — — — — —
2000 CQgs Classic Hot 3 6.124 0.311 — — 0.10A 0.246  0.293+ 0.265 — 0.510+ 0.298 —
2000 CKyos Res. 3:2 2 6.37@ 0.118 25.479% 4.225 — 0.590: 0.127 0.650: 0.114 — 0.390: 0.256 —
2000 Clypq Classic Cold 4 6.642 0.229 23.634: 4673 1.223:0.167 0.600:0.119 0.612:0.128 — 0.450: 0.285 —
2000 CNos Classic Cold 4 5.26% 0.072 29.67# 1.174 1.100: 0.020 0.636:0.072 0.64Q: 0.020 — — —
2000 CQgs Classic Hot 2 5.594 0.078 22.32°A 2.904 — 0.620: 0.085 0.55Q+ 0.078 — 0.380: 0.228 —
2000 CRo4 Classic Hot 2 — 18.106& 0.000 — — — — 0.440: 0.289 —
2000 CQos Detached 5 5.96% 0.049 7.864+ 2.902 0.6710.023 0.449: 0.038 0.346:0.101 — 0.420: 0.262 —
2000 CQq4 Classic Cold 3 6.66@ 0.147 34.780: 4.289 — 0.690= 0.156 0.650+ 0.134 — 0.420: 0.403 —
2000 CQias Classic Cold 1 — 33.68% 0.000 — — — — — —
2000 F33 Classic Cold 2 7.308 0.080 34.603: 1.976 1.060: 0.040 0.710:0.020 — — — —
2000 F\&3 Res. 3:2 1 7.55@ 0.087 17.018 4.070 — 0.448: 0.094 0.679:0.116 — — —
2000 FZ3 Centaurs 2 10.99@ 0.085 14.413 3.939 — 0.686+ 0.090 0.238:0.103 — — —
2000 G\Vigs Classic Cold 1 — 35.732 0.000 — — — — — —
2000 KK, Classic Hot 3 5.982 0.103 17.292-2.477 0.910: 0.040 0.580:0.102 0.640:0.064 1.79Q: 0.106 — —
2000 KLy Classic Hot 1 — 27.864 0.000 — — — — — —
2000 Olg Classic Cold 3 6.839 0.120 10.128: 0.000 — 0.473: 0.130 — — 0.400: 0.235 —
2000 PDQyg Classic Cold 2 — 19.712 0.000 — — — — 0.560: 0.336 —
2000 PEg Detached 7 5.79& 0.081 2.353t 3.158 0.752: 0.069 0.373:0.077 0.410:0.049 1.646:0.080 0.452-0.114 0.260: 0.072
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Table A.1. continued.

Object Clas® Epoch® M1l +o Grt+o B-V o V-R 0 R-l +0 V-J 0 J-H+o H-K o
2000 PHq Detached 1 — — — — — — 0.55@ 0.361

2000 Qlosy Classic Cold 1 — 6.266 0.000 — — — — — —
2000 Qlysys Classic Cold 1 — 12.082 0.000 — — — — — —
2001 Flygs Classic Cold 1 — 23.082 0.000 — — — — — —
2001 FMgq Detached 1 7.582 0.040 7.035: 2.909 0.76Q: 0.030 0.44Q: 0.030 — — — —
2001 FU 7, Res. 3:2 1 8.165 0.181  22.552 8.420 — 0.67Q: 0.192 0.47Q: 0.225 — — —
2001 KAz, Classic Hot 4 5.05@ 0.094 37.75% 3.264 1.104:0.107 0.704:0.064 0.716:0.120 — — —
2001 KB, Res. 3:2 6 7.3730.063  11.05Q: 3.211 — 0.434: 0.083 0.548: 0.089 — — —
2001 KDy, Res. 3:2 9 5.926 0.104 24.005 2.575 1.123: 0.054 0.624: 0.070 0.565: 0.069 2.294: 0.092 0.366+ 0.141 —
2001 KGy; Scattered 1 8.34@ 0.120 7.034: 5.595  0.810: 0.040 0.44Q: 0.060 — — — —
2001 KY7¢ Res. 3:2 1 — — — — — — 0.39a:0.228 —
2001 OGgy Classic Cold 1 — — — — — — 0.35@ 0.300 —
2001 OKypg Classic Cold 1 — — — — — — 0.43@ 0.275 —
2001 QGos Classic Hot 3 6.42% 0.030  10.3332.434 0.750: 0.080 0.490Q: 0.030 0.480: 0.040 — 0.430+ 0.323 —
2001 QGgg:B Classic Hot 1 — 6.266: 0.000 — — — — — —
2001 QDygg Classic Hot 1 6.18%0.170  30.3998.330 0.97Q: 0.130 0.67Q: 0.090 — — — —
2001 Qhog Res. 3:2 8 5.128 0.126 2.287% 2.687 0.644: 0.070 0.381+0.062 0.360:-0.085 1.126+0.124 0.31A0.172 0.165: 0.113
2001 QX2 Detached 3 6.3882 0.080 18.862:5.260 0.914+ 0.058 0.563: 0.056 — — 0.41G+ 0.247 —
2001 XRs4 Classic Cold 1 — 15.01% 0.000 — — — — — —
2001 XRs4.8 Classic Cold 1 — 16.024 0.000 — — — — — —
2001 XU,s4 Classic Hot 1 — — — — — — 0.37@ 0.226 —
2001 XZs5 Centaurs 1 10.80@ 0.080 39.753 6.501 1.17Q- 0.020 0.75Q: 0.070 — — — —
2002 CByg Centaurs 1 10.58% 0.109 5.278t 4.487 — 0.492- 0.116 0.300: 0.114 — — —
2002 DH; Centaurs 1 10.19@ 0.061  4.151+ 2.833  0.663: 0.072 0.3910.069 0.416+ 0.081 — — —
2002 GB; Scattered 1 7.63%0.010 18.00k 1.087 0.880: 0.028 0.510:0.020 0.61Q=0.020 — — —
2002 PRy Classic Hot 1 7.256 0.030  -6.534-3.793  0.850: 0.100 0.28Q: 0.040 — — — —
2003 FZ,9 Detached 1 6.982 0.020 10.329: 1.812 0.840: 0.057 0.480:0.040 0.46Q: 0.030 — — —
2003 GHs Classic Cold 1 5.949 0.050 25.973-5.595 1.120:0.050 0.63Q: 0.060 — — — —
2003 HBs; Scattered 1 7.389 0.020 13.2251.525 0.830: 0.042 0.480: 0.030 0.54Q: 0.030 — — —
2003 HXs6 Classic Hot 1 7.03@ 0.209  -1.963:13.676 — 0.35Q- 0.226  0.260: 0.459 — — —
2003 QA Classic Cold 1 — 25.972 3.793 1.040: 0.030 0.630:0.040 — — — —
2003 Q012 Centaurs 1 11.64%1 0.030 — — — — — — —
2003 Qkoy Detached 1 6.96% 0.030 11.8291.812 0.870: 0.057 0.500: 0.040 0.47Q= 0.030 — — —
2003 QQ, Classic Hot 1 — 13.624 7.416 0.67Q- 0.060 0.51Q: 0.080 — — — —
2003 QW1 Res.(other) 1 — 27.864 0.000 — — — — — —
2003 QW18 Res.(other) 1 — 30.394 0.000 — — — — — —
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Table A.1. continued.

Object Clas® Epoch® M1l +o Grt+o B-V o V-R 0 R-l +0 V-J 0 J-H+o H-K o
2003 QW Res. 3:2 2 — 15.349 0.000 — 1.930+ 0.162

2003 QYy Classic Cold 1 — 32.348& 0.000 — — — — — —
2003 QYoo+ Classic Cold 1 — 32.348 0.000 — — — — — —
2003 SQ17 Classic Hot 1 6.16% 0.020 — — — — — -0.450+ 0.197 —
2003 THyg Res. 3:2 1 7.00% 0.045 5.615+ 2.028 0.610- 0.064 0.380=0.045 0.480:0.045 1.16Q-0.098 1.28Q+0.201 —
2003 Tdg Classic Cold 1 — 19.719 0.000 — — — — — —
2003 Tdg.s Classic Cold 1 — 18.632 0.000 — — — — — —
2003 UYa,o, Classic Cold 1 — 20.162 3.383 0.88G+ 0.099 0.510G+ 0.070 0.670Q: 0.070 — — —
2003 UZ4 47 Classic Hot 4 4.96% 0.020 -0.563%# 1.824 0.676:0.031 0.350:0.028 0.334+0.039 — — —
2003 Yly79 Classic Cold 1 — 7.953 9.243  0.810: 0.040 0.45Q+ 0.100 — — — —
2004 04, Detached 1 6.99% 0.020 15.68% 1.525 0.900: 0.042 0.520+ 0.030 0.540+ 0.030 — — —
2004 PBgg Classic Hot 1 — 19.17% 0.000 — — — — — —
2004 PBog, s Classic Hot 1 — 21.37# 0.000 — — — — — —
2004 PTo Classic Hot 1 5.84% 0.010 — — — — — 0.540+ 0.228 —
2004 PY,, 1 — 17.581+ 1.360 0.770= 0.030 0.550+ 0.030 0.540+ 0.020 — — —

2004 VNi1» Detached 1 — 12.396 2.913 0.900+ 0.085 0.520G+ 0.060 0.450: 0.060 — — —
2004 XRgo Detached 1 3.93% 0.030 10.6791.982 0.79Q: 0.057 0.450: 0.040 0.520+ 0.040 — — —
2005 CByq Classic Hot 1 4,375 0.028 1.054+ 1.574  0.740: 0.036 0.350: 0.036 0.380+ 0.036 1.04G: 0.076 -0.510+0.175 —
2005 EQq; Detached 1 7.228 0.030 13.673:2.955 0.840:0.071 0.480:0.050 0.570+0.080 — — —
2005 EQpa Classic Cold 1 — 38.554 0.000 — — — — — —
2005 EQp4.8 Classic Cold 1 — 33.68% 0.000 — — — — — —
2005 Ghgy Res. 3:2 1 7.214 0.030 — — — — — 0.660+ 0.144 —
2005 Py, Scattered 1 6.09% 0.020 30.943 1.087 1.140:0.028 0.650- 0.020 0.680+ 0.020 — — —
2005 SDs Detached 1 5916 0.020 17.79A1.087 0.970: 0.028 0.560G+ 0.020 0.530t 0.020 — — —
2006 SQ72 Scattered 1 7.66Z 0.020 24.67% 1.702 1.030-0.042 0.590:- 0.030 0.650+ 0.040 — — —
2007 TGy, Scattered 1 6.186 0.010 13.918:1.982 0.880: 0.057 0.51G+ 0.040 0.510+ 0.040 — — —
2007 Vo5 Detached 1 6.712 0.020 14,913 1.525 0.920: 0.042 0.520+ 0.030 0.520+ 0.030 — — —
2008 KV;, Scattered 1 8.565 0.040 8.461+ 2.913  0.82G: 0.085 0.470G+ 0.060 0.420: 0.060 — — —
2008 OGgq Detached 1 4.61% 0.010 18.92% 0.677 0.940: 0.014 0.530- 0.010 0.590+ 0.010 — — —
2008 YB; SP Comet 1 9.71%0.010 10.549 0.677 0.800+ 0.014 0.460+ 0.010 0.490: 0.010 — — —
2060-Chiron Centaurs 34 6.0920.069 0.114+ 0.996 0.700: 0.020 0.361+0.017 0.325:0.023 1.1990.110 0.294+ 0.079 0.065+ 0.094
2223-Sarpedon J.Trojan 1 9.269.046 8.785+ 1.244  0.753: 0.032 0.465: 0.025 0.440: 0.041 — — —
2357-Phereclos J.Trojan 1 8.8110.078 7.601 1.876 0.718-0.059 0.4274 0.045 0.463:0.068 — — —
3548-Eurybates J.Trojan 1 — -0.0871.847 0.67% 0.052 0.352-0.045 0.339+ 0.067 — — —
4035-1986 WD J.Trojan 2 9.4890.080 10.259- 1.995 0.752:£ 0.040 0.484+0.043 0.451 0.069 — — —
4829-Sergestus J.Trojan 1 11.122.068 4.196: 1.856  0.851+ 0.050 0.420G+ 0.039 0.372: 0.065 — — —
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5130-llioneus J.Trojan 1 9.6560.048 9.188: 1.378 0.763: 0.034 0.481+0.026 0.424:0.046 — — —
5145-Pholus Centaurs 41 7.16%.076  48.354-1.930 1.261+0.121 0.788:0.036 0.822-0.054 2.612-0.048 0.391+0.047 -0.03% 0.047
5244-Amphilochos J.Trojan 1 — 3.1871.754 — 0.407% 0.044 0.363+ 0.064 — — —
5258-1989 AY J.Trojan 1 — 8.233 1.590 — 0.466+ 0.041  0.425: 0.059 — — —
5511-Cloanthus J.Trojan 1 10.28&70.047 10.774:1.229 0.906: 0.027 0.442:0.027 0.526+ 0.042 — — —
6545-1986 TR J.Trojan 1 10.2190.073 10.5721.962 0.734:0.041 0.499:0.042 0.436+ 0.069 — — —
6998-Tithonus J.Trojan 1 11.2840.059 8.155¢: 1.282 0.787% 0.040 0.455:0.032 0.438:0.046 — — —
7066-Nessus Centaurs 17 9.0640.075 39.77A 3.448 1.090: 0.040 0.763:0.059 0.689:0.087 2.290: 0.040 0.309:0.268 -0.089: 0.385
7352-1994 CO J.Trojan 1 9.8%430.056 4.815+ 1.629 0.713:0.036 0.417%0.034 0.397% 0.056 — — —
8405-Asbolus Centaurs 43 8.929.059 12.765 1.370 0.738:0.038 0.508: 0.053 0.505:0.038 1.654+0.048 0.386:0.103 0.170:0.171
9030-1989 UX J.Trojan 1 11.12% 0.047 11.783 1.115 0.8874 0.024 0.493:0.027 0.48Q: 0.039 — — —
9430-Erichthonio J.Trojan 1 11.3@60.106  10.723- 3.060 0.742: 0.079 0.488: 0.060 0.456+ 0.109 — — —
9818-Eurymachos J.Trojan 1 — -0.1621.824  0.673:0.052 0.339:0.046 0.355t 0.067 — — —
10199-Chariklo Centaurs 64 6.5880.016 13.595: 0.883 0.802- 0.049 0.491+0.016 0.520:0.014 1.685:0.110 0.414:0.046 0.09% 0.048
10370-Hylonome Centaurs 25 9.2610.159 9.668: 6.478 0.690: 0.110 0.469: 0.154 0.496:0.189 1.310G:0.100 0.180: 0.085 0.270: 0.092
11089-1994 C$ J.Trojan 1 10.68% 0.098  4.732:2.619 0.689: 0.073 0.423: 0.056 0.384+ 0.094 — — —
11351-1997 T J.Trojan 1 10.793% 0.076 9.325+ 2.033 0.739: 0.044 0.498: 0.044 0.402:0.072 — — —
11488-1988 RMy J.Trojan 2 11.524-0.194 6.50A 2.832 0.774 0.110 0.436:0.062 0.420:0.103 — — —
11663-1997 G§) J.Trojan 1 10.83& 0.052 6.580: 1.438 0.837% 0.030 0.409: 0.030 0.463:0.049 — — —
12917-1998 T J.Trojan 2 11.388 0.073 11.839%1.962 0.724:0.042 0.537%0.042 0.410:0.069 1.70% 0.066 0.475:0.086  0.205+ 0.081
12921-1998 WZ J.Trojan 2 10.948& 0.073 3.492 1.876 0.673: 0.040 0.403:0.047 0.380:0.068 — — —
13463-Antiphos J.Trojan 2 11.0830.066 7.093: 1.913 0.692: 0.045 0.449:0.034 0.412:0.066 1.41740.048 0.343:0.055 0.103:0.052
13862-1999 XTeo J.Trojan 1 — 2.20% 1.754 — 0.381+0.044 0.37Q: 0.064 — — —
14707-2000 Cg J.Trojan 2 11.416:0.112  4.232:1.902 0.752: 0.041 0.412:0.035 0.385: 0.067 — — —
15094-1999 WB J.Trojan 3 11.582-0.118 5.186t 2.495 0.652- 0.065 0.477%#0.065 0.322-0.094 1.401%0.066 0.342-0.062 0.095+ 0.058
15502-1999 NV, J.Trojan 3 9.943 0.075 7.368: 1.724  0.766: 0.047 0.445-0.036 0.430: 0.060 1.565:-0.046 0.492-0.041  0.152-0.034 *
15535-2000 AT77 J.Trojan 4 10.55% 0.075 9.836 2.098 0.739: 0.043 0.470: 0.049 0.461+0.082 1.6810.045 0.500:0.048 0.123: 0.047
15760-1992 QB Classic Cold 5 6.979 0.094  27.538: 4.806 0.869: 0.143 0.707 0.093 0.651+0.166 — — —
15788-1993 SB Res. 3:2 6 8.0280.143 12.40% 4.044 0.802-0.071 0.475:0.077 0.514+0.114 — 0.450: 0.253 —
15789-1993 SC Res. 3:2 17 6.74®.077 34.698:4.012 1.045:0.117 0.688-0.074 0.697% 0.093 2.236:0.200 0.412-0.240 -0.040: 0.197
15807-1994 GY Classic Cold 1 6.813 0.091 38.552 0.000 — 0.740: 0.099 — — — —
15809-1994 JS Res.(other) 2 7.479.160  28.194: 6.000 — 0.76Q: 0.170 0.480:0.149 — 0.460: 0.705 —
15810-1994 JR Res. 3:2 9 6.873 0.079 15.3134.751 1.010:0.180 0.614+0.114 0.538+ 0.098 — 0.430: 0.242 —
15820-1994 TB Res. 3:2 15 7.4990.116 37.669 3.728 1.10% 0.126 0.6974 0.075 0.739:0.099 2.368:0.162 0.428-0.119 0.120:0.120
15836-1995 DA Res.(other) 6 7.809 0.091 16.356: 5.630 — 0.550: 0.110 0.500Q: 0.160 — — —
15874-1996 Tke Scattered 16 5.208 0.131 1.451+2.858 0.6874 0.072 0.369-0.052 0.37Q:0.077 1.452:0.114 0.2674+0.144 -0.018:0.138




Table A.1. continued.

Object Clas® Epoch® M1l +o Grt+o B-V o V-R 0 R-l +0 V-J 0 J-H+o H-K+c o
15875-1996 Tk Res. 3:2 7 6.958 0.076 30.636: 3.598 1.031+0.112 0.655:0.076 0.673:0.086 2.309: 0.060 0.170:0.078 0.02G£ 0.092 4
15883-1997 CR Classic Hot 3 7.076 0.135 20.484: 7.048 0.750: 0.152 0.538:0.157 0.620: 0.182 — 0.490: 0.320 — T
15977-1998 MA, J.Trojan 1 10.61@- 0.046 8.77Q: 1.049 0.748: 0.033 0.465: 0.025 0.441+ 0.036 — — — )
16684-1994 JQ Classic Cold 8 6.646 0.113 31.346:4.713 1.134:0.068 0.736:£0.101 0.65Q: 0.123 — — — 2
17416-1988 R} J.Trojan 1 12.73% 0.097 12.134:2.732 0.742-0.071 0.488: 0.055 0.498+ 0.097 — — — s
18060-1999 X6 J.Trojan 1 — 3.456-1.719 0.758:0.056 0.412-0.043 0.364+ 0.063 — — — o
18137-2000 Olh J.Trojan 1 11.13% 0.057 9.115+1.218 0.733: 0.039 0.496£ 0.031 0.409: 0.044 — — — Q—J
18268-Dardanos J.Trojan 1 12.08®.070 12.5381.495 0.795:0.042 0.529:0.040 0.451+ 0.056 — — — e
18493-Demoleon J.Trojan 2 10.8%30.083 3.154+ 2.460 0.703: 0.073 0.395: 0.047 0.380:0.087 1.383:0.045 0.384+ 0.046 0.091+ 0.040 %
18940-2000 QYo J.Trojan 1 11.615 0.097 8.449-2.608 0.709: 0.072 0.465: 0.055 0.429: 0.093 — — — =
19255-1994 VK Classic Cold 4 7.016 0.163 24.540Q: 5.861 1.010: 0.060 0.659: 0.095 0.490: 0.255 — 0.520: 0.297 — g
19299-1996 S Res. 3:2 5 8.33@ 0.166 13.725: 4.694 0.754-0.100 0.522:0.061 0.446+ 0.154 — — — _Z"
19308-1996 TGy Classic Hot 16 4.52@ 0.042 2.07% 2.168 0.671 0.057 0.389: 0.043 0.356: 0.053 0.99% 0.101 — — 5
19521-Chaos Classic Hot 1 4.583.090 23.292-2.396 0.932- 0.054 0.608:0.041 0.5710.087 1.835:0.087 0.400: 0.095 0.033+ 0.094 S
20000-Varuna Classic Hot 8 3.4550.090 26.843 1.917 0.906: 0.052 0.63%4 0.040 0.628:0.040 2.010:0.050 0.564:0.070 -0.038+ 0.105 ga
20108-1995 Q4 Res. 3:2 3 7.889 0.399 14.51% 3.460 0.88Q: 0.040 0.515: 0.050 — — — — =
20161-1996 Tk Res.(other) 1 — — — — — — 0.47@ 0.296 — &
20738-1999 Xy J.Trojan 2 11.5360.073 10.132:1.962 0.776:0.041 0.472:0.042 0.467% 0.069 1.593:0.062 0.520:0.084 0.113:0.081 =
23549-Epicles J.Trojan 1 11.8%20.118 7.916: 2.720 0.800: 0.071 0.485:0.068 0.38% 0.101 — — — CED:
23694-1997 KZ J.Trojan 1 11.34@0.053  8.33&*1.151  0.723:0.035 0.474:0.029 0.418:0.041 1.65% 0.033 0.493:0.033 0.211k0.028
24233-1999 Xy, J.Trojan 1 11.433 0.071 9.103: 1.978 0.704: 0.051 0.481+0.037 0.418:0.069 — — — =1
24341-2000 Agr J.Trojan 1 12.013 0.067 2.026- 1.928  0.713: 0.043 0.369- 0.035 0.390: 0.067 — — — 2
24380-2000 AAso J.Trojan 1 — 1.556- 1.804 0.734: 0.055 0.391+ 0.048 0.336:0.068 — — — g
24390-2000 AR, J.Trojan 2 11.595%0.066 125121913 0.700:0.042 0.513:0.034 0.462:0.066 1.684: 0.048 0.461+0.055 0.140: 0.052 g
24420-2000 Bly, J.Trojan 1 — 2.93% 1.742 0.937% 0.066 0.441+0.042 0.304:0.063 — — — @
24426-2000 CR J.Trojan 1 — 5.604-1.660 0.717% 0.054 0.414:-0.043 0.424+0.062 — — — 3
24444-2000 O J.Trojan 1 11.395 0.093 6.264+ 2.536 0.712: 0.071 0.437% 0.053 0.409: 0.090 — — — 9
24452-2000 Qlk; J.Trojan 1 11.776- 0.099 6.333:2.377 0.872: 0.056 0.441+0.056 0.406+ 0.087 — — — 5
24467-2000 S35 J.Trojan 1 11.80@- 0.104 11.2212.463 0.9274 0.079 0.460: 0.060 0.513+ 0.091 — — — @
24835-1995 SN Classic Hot 10 4.332 0.040 0.272- 1.805 0.652-0.032 0.35% 0.043 0.356:0.052 1.01Q=0.050 -0.27Q:0.163 — QZJ
24952-1997 Q) Res. 3:2 4 7.622 0.194 4.696+ 4.772 0.763: 0.114 0.431+0.114 0.396: 0.102 — — — (_"_Q"
24978-1998 Hyky Classic Cold 2 7.008 0.050  29.628: 2.427 1.110:0.030 0.710: 0.030 — — — — é
25347-1999 R@¢ J.Trojan 1 11.545 0.075 10.900: 2.252 0.618:0.058 0.488:0.042 0.461 0.079 — — — S
26181-1996 G@ Res.(other) 8 4.796 0.051 37.628:1.969 1.011+0.068 0.726:0.043 0.694+ 0.056 2.438:0.062 0.49740.082  0.055t 0.096 =
26308-1998 Siks Res.(other) 8 5.549 0.107 31.4252.295 0.989:0.114 0.6410.056 0.666+ 0.072 2.295: 0.087 0.546+ 0.086 0.080: 0.071
26308-1998 Sks, s Res.(other) 1 — 31.03% 0.000 — — — — — —




Table A.1. continued.

Object Clas® Epoch® M1l +o Grt+o B-V o V-R 0 R-l +0 V-J 0 J-H+o H-K o
26375-1999 Dk Res.(other) 13 4.802 0.045 20.625: 1.625 0.96/4 0.043 0.579:0.036 0.568: 0.043 1.71/40.193 0.327% 0.106 0.025+ 0.108
28958-2001 CQ J.Trojan 1 — -2.59% 1.987 0.730: 0.054 0.364: 0.045 0.230: 0.071 — — —
28978-Ixion Res. 3:2 8 3.4290.050 22481 2.259 1.009: 0.051 0.610:0.030 0.580:0.040 1.590:0.064 0.277/0.069 -0.01Q:0.071
29981-1999 Thy Scattered 18 8.6980.039  12.194r1.263 0.808:0.095 0.502: 0.032 0.5110.051 1.79Q: 0.057 0.425: 0.093 —
30698-Hippokoon J.Trojan 3 11.9%70.125 7.486: 2.170 0.715: 0.067 0.458: 0.048 0.412-0.079 1.52A 0.074 0.396: 0.080 0.183: 0.069
31820-1999 Rigs J.Trojan 1 12.45@ 0.168 10.495:4.232 0.889: 0.093 0.52Q:- 0.091 0.396+ 0.153 — — —
31821-1999 RKys J.Trojan 1 11.849 0.173 8.202 3.877 0.980: 0.111 0.44Q: 0.097 0.461+0.145 — — —
31824-Elatus Centaurs 14 10.46D.122 27.3481.859 1.020: 0.060 0.620: 0.048 0.630: 0.038 — 0.392: 0.062  0.020: 0.086
32430-2000 Rg J.Trojan 1 12.293 0.074 8.679: 1.818 0.772: 0.038 0.474: 0.045 0.425: 0.067 — — —
32532-Thereus Centaurs 221 9.2418.015 10.537% 1.186 0.763:0.072 0.501 0.016 0.488:0.036 1.35Q: 0.050 0.442: 0.074  0.11G: 0.074
32615-2001 Qb J.Trojan 1 11.40% 0.050 9.346t 1.235 0.807% 0.052 0.452-0.028 0.474:0.043 — — —
32794-1989 UE J.Trojan 1 12.744-0.094  6.794+ 2.116  0.923: 0.065 0.393:0.056 0.486+ 0.080 — — —
32929-1995 QY Classic Cold 5 7.36%0.062 18.74110.170 0.74Q: 0.200 0.561+0.110 — 2.02°A4 0.201 — —
33001-1997 Clh Classic Cold 6 6.216 0.104  28.823:-3.429 1.1574 0.145 0.645:0.066 0.634: 0.092 — 0.410: 0.238 —
33128-1998 Blk Scattered 9 6.86% 0.137 26.535: 4.487 1.044-0.071 0.631+0.101 0.644:0.104 2.275:0.059 0.505:0.098 -0.15% 0.105
33340-1998 VG, Res. 3:2 12 6.322 0.073  20.986: 3.166 0.930: 0.055 0.573:0.047 0.598: 0.098 — 0.398: 0.128  0.01QG: 0.078
34785-2001 Re J.Trojan 1 12.513 0.076 4,113 1.599 0.728: 0.050 0.386+ 0.043 0.419: 0.060 — — —
35671-1998 Shks Classic Cold 6 5.672 0.320 6.85% 3.068  0.712: 0.095 0.444+0.078 0.437% 0.083 1.27Q: 0.050 — —
38083-Rhadamanth Classic Hot 1 7.430.063 11.286: 3.072 0.650: 0.085 0.527A4 0.069 0.412-0.075 — — —
38084-1999 HB, Res.(other) 3 6.632 0.079  15.815- 3.668 0.893: 0.064 0.544+ 0.065 0.481+ 0.094 — — —
38628-Huya Res. 3:2 58 4.67%80.099 22.40Q: 2.192 0.963: 0.042 0.609: 0.090 0.593:0.055 1.970: 0.050 0.330:0.109 —
39285-2001 BR J.Trojan 1 — -0.195% 1.869 0.810: 0.059 0.381+0.044 0.291+ 0.067 — — —
40314-1999 KRs Scattered 5 5.612 0.092 42.0332.385 1.123:0.083 0.738: 0.057 0.750: 0.040 — 0.560: 0.071 0.020: 0.071
42301-2001 Uk Res.(other) 6 3.7920.102 44.81%2.993 1.290- 0.109 0.840- 0.048 0.673:0.121 2.381+0.058 0.476+ 0.115 —
42355-Typhon Scattered 12 7.2520.054 12.65% 1.354 0.758:0.039 0.525:0.022 0.414+0.053 1.56Q: 0.045 0.406+ 0.087 0.160: 0.071
42355-TyphonB Scattered 1 — 9.762 0.000 — — — — — —
43212-2000 Aly;3 J.Trojan 1 — 2.3141.748 — 0.402- 0.043 0.343: 0.064 — — —
44594-1999 OX Scattered 30 7.0520.085 34.216:2.104 1.138:0.067 0.705: 0.056 0.642:0.066 2.217 0.127 0.399: 0.105 -0.023: 0.090
45802-2000 PYy Classic Cold 2 — — — — — — 0.428 0.291 —
47171-1999 TG Res. 3:2 23 4.85& 0.060 29.334-1.738 1.029: 0.047 0.693:0.032 0.619:0.049 2.215-0.101 0.33% 0.092  0.009: 0.090
47171-1999 TG, Res. 3:2 1 — 19.17# 0.000 — — — — — —
47932-2000 Gy Res. 3:2 13 6.182 0.045 26.54Q-1.817 0.924: 0.059 0.622-0.038 0.617% 0.054 1.71%0.079 0.365:0.108  0.06Q: 0.099
47967-2000 Skog J.Trojan 1 11.843 0.113 11.415%2.726 0.899: 0.058 0.489: 0.069 0.476+ 0.102 — — —
48249-2001 SY;s J.Trojan 1 12.55@ 0.072 11.716-1.707 0.758 0.050 0.53Q:= 0.037 0.420: 0.060 — — —
48252-2001 Thky, J.Trojan 1 12.719 0.153 8.694+ 3.314 0.949: 0.100 0.467% 0.093 0.436:0.129 — — —
48639-1995 Tk Scattered 4 4,664 0.087 22529 6.004 1.008:0.159 0.621+0.091 0.551+0.120 2.420:0.050 0.412:0.131 -0.020: 0.085
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Table A.1. continued.

Object Clas® Epoch® M1l +o Grt+o B-V o V-R 0 R-l +0 V-J 0 J-H+o H-K o
49036-Pelion Centaurs 3 10.420.247 8.735:3.519 0.746:£ 0.080 0.556+ 0.078 0.368+ 0.102 — — —
50000-Quaoar Classic Hot 4 2.220.029 29.224-1.706 0.958: 0.035 0.65Q0- 0.020 0.610:0.028 2.180-0.058 0.36Q- 0.050 0.03G+ 0.057
51359-2000 SG J.Trojan 1 11.985 0.233  7.745:5.725 0.864- 0.201 0.447 0.131 0.438:0.210 — — —
52747-1998 HMs, Classic Cold 1 7.41%#0.100 24.89k 4.691 0.930- 0.090 0.620+ 0.050 — — — —
52872-Okyrhoe Centaurs 18 10.76®.093 10.846t 2.450 0.743: 0.065 0.486t 0.061 0.474+ 0.070 — 0.457% 0.068  0.159+ 0.080
52975-Cyllarus Centaurs 9 8.6340.100  32.286- 3.654 1.096+ 0.095 0.680+ 0.085 0.6690.090 2.425+0.077 0.45Q- 0.092 -0.10Q+ 0.085
53469-2000 A% J.Trojan 1 — 0.77}+ 1.818 0.663: 0.051 0.356+ 0.045 0.361 0.067 — — —
54520-2000 P} Scattered 1 — — — — — — 0.41@ 0.304 —
54598-Bienor Centaurs 15 7.5%3.104 8.793+ 2.427 0.711+0.059 0.476+0.046 0.400: 0.079 1.684+0.091 0.379+0.078  0.153+ 0.099
55565-2002 AWy7 Classic Hot 9 3.0840.038 22.129-1.429 0.913:0.041 0.602-0.031 0.581+0.037 1.74G:0.054 0.329-0.070 0.215+0.094
55576-Amycus Centaurs 19 7.7%#0.047 33.8851.517 1.112:0.041 0.702-0.030 0.668+ 0.039 — 0.299+ 0.077  0.004+ 0.064
55636-2002 T %00 Classic Hot 8 3.23% 0.043 -0.195-1.513 0.679: 0.038 0.359+ 0.024 0.323:+ 0.041 — — —
55637-2002 UXs Classic Hot 8 3.49% 0.020 15.518-1.290 1.00% 0.043 0.540+ 0.030 — — 0.404+ 0.049 —
55638-2002 Vs Res. 3:2 2 — 36.63&8 2.876 1.127% 0.074 — — 2.220+ 0.057 0.400: 0.057  0.02G+ 0.064
56968-2000 Sk J.Trojan 1 11.534 0.059 13.013 1.374 0.986+ 0.040 0.494+ 0.033 0.509+ 0.049 — — —
58534-Logos Classic Cold 7 6.7580.181 26.3514.789 0.990+ 0.127 0.729-0.120 0.602+0.119 — 0.498+ 0.340 —
58534-LogosB Classic Cold 1 — 17.57& 0.000 — — — — — —
59358-1999 Clsg Scattered 1 6.652 0.090 5.546+ 2.064  0.800: 0.060 0.39G+ 0.040 0.47Q: 0.060 — — —
60454-2000 Chbs Classic Cold 2 6.376 0.093  25.35G+ 3.158 1.019+ 0.086 0.643:0.096 0.583+ 0.095 — — —
60458-2000 Ch4 Detached 2 6.972 0.040 11.545-1.858 0.730: 0.020 0.50G+ 0.020 — — — —
60458-2000 CMh 4.5 Detached 1 — 13.04% 0.000 — — — — — —
60558-Echeclus Centaurs 8 9.569.155 10.399 3.404 0.854+0.081 0.465:0.076 0.486+-0.095 1.48Q-0.072 0.466+0.125 0.340+ 0.083
60608-2000 El5 Scattered 3 8.14% 0.180  13.198- 1.827 0.665+ 0.032 0.488+ 0.029 0.543+ 0.056 — — —
60620-2000 Fip Res.(other) 3 6.50%#0.221 30.813+3.016 1.151+0.110 0.664:0.078 0.648+ 0.070 — — —
60621-2000 FE Res.(other) 3 6.518 0.062 11.433 1.500 0.750+ 0.024 0.480: 0.020 0.500+ 0.050 — 0.470: 0.277 —
63252-2001 Bl Centaurs 10 11.2780.063 13.80% 2.421 0.718:0.049 0.509- 0.044 0.381+0.160 — 0.365+ 0.071  0.255+ 0.101
65150-2002 Chps J.Trojan 1 — 3.24%1.724 0.651+0.051 0.3740.044 0.40% 0.064 — — —
65225-2002 Ek,4 J.Trojan 1 — 1.9821.783  0.693: 0.052 0.401 0.044 0.334+ 0.065 — — —
65489-Ceto Scattered 3 6.2860.041 15.666+ 0.871 0.860+ 0.030 0.560+t 0.030 — — — —
65489-CeteB Scattered 1 — 13.52% 0.000 — — — — — —
66452-1999 OF Classic Cold 3 6.323 0.080 26.708 3.878 1.032-0.106 0.673:0.083 0.601}+ 0.080 — 0.380t 0.253 —
66652-Borasisi Classic Cold 7 5.4380.056 33.830-2.714 0.820- 0.170 0.646+ 0.058 0.6474 0.062 2.01G-0.067 0.45%0.162 0.10G+ 0.094
66652-BorasisiB Classic Cold 1 — 41.482 0.000 — — — — — —
69986-1998 WW, Res. 3:2 3 7.963 0.085 17.966:2.895 0.756+0.112 0.463-0.081 0.659 0.104 — — —
69987-1998 WAs Classic Cold 1 — 17.05& 0.000 — — — — — —
69988-1998 WA, Res.(other) 2 7.352 0.122 13.652 6.704 0.786+ 0.129 0.492:0.133 0.530+ 0.183 — — —
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Table A.1. continued.

Object Clas® Epoch® M1l +o Grt+o B-V o V-R 0 R-l +0 V-J 0 J-H+o H-K o
69990-1998 WU, Res. 3:2 1 8.204 0.073 23.2783.272 0.720: 0.089 0.505: 0.086 0.722+ 0.087 — —

73480-2002 Ph, Scattered 10 8.506 0.030 12.613:1.134 0.818:0.095 0.52G+0.020 — — 0.425+ 0.105 —
76804-2000 QE J.Trojan 1 12.0950.135 7.871k2.878 0.803: 0.082 0.446+ 0.070 0.443+0.106 — — —
79360-1997 C% Classic Cold 15 4.99@ 0.060 28.475-2.382 1.055-0.079 0.666+ 0.054 0.609: 0.057 2.073:0.134 0.356+0.150 0.104-0.176
79360-1997 CS. s Classic Cold 1 — 31.69& 0.000 — — — — — —
79978-1999 CGg Res.(other) 2 5.3550.097 24.86% 2.974 0.996+ 0.066 0.611 0.052 0.619 0.075 — — —
79983-1999 DF Classic Hot 1 5.79% 0.110  33.944+ 2.164 0.920: 0.060 0.710+ 0.050 0.650t 0.060 — — —
80806-2000 CMps Classic Cold 2 — 32.34& 0.000 — — — — 0.360+ 0.256 —
82075-2000 YWz, Res.(other) 14 4.382 0.046 16.483 2.187 0.922+ 0.053 0.503t 0.052 0.581+ 0.059 — 0.358+ 0.153 —
82155-2001 F&3 Scattered 9 5.8120.024  15.975-1.446 0.864- 0.023 0.546+ 0.026 0.508+ 0.036 — 0.171 0.118 —
82158-2001 FRs Scattered 7 5.94¥% 0.054  16.0092.281 0.820+ 0.048 0.572+0.038 0.458+ 0.078 — — —
83982-Crantor Centaurs 17 8.662.056  39.225-1.992 1.105-0.042 0.7610.039 0.667% 0.055 — 0.380+ 0.067 -0.140+ 0.064
84522-2002 TG, Res.(other) 2 3.7120.020 28.97% 1.356 1.120+ 0.028 0.640: 0.020 0.660+ 0.020 — — —
84709-2002 VW->q J.Trojan 1 12.446- 0.158 12.795- 3.419 0.855- 0.087 0.462- 0.090 0.548+0.130 — — —
85627-1998 HR:, Classic Cold 1 — 25.42% 0.000 — — — — — —
85633-1998 KRs Classic Cold 4 6.596 0.206  30.583 2.821 1.095+ 0.080 0.628:0.066 0.790+ 0.081 — — —
86047-1999 OY Classic Hot 5 6.396 0.147 -3.527A4 2.148 0.726t£ 0.037 0.345:0.046 0.27% 0.076 — -0.380+ 0.256 —
86177-1999 RYi5 Classic Hot 3 7.42% 0.077 3.83% 3.476  0.719-0.123 0.358- 0.090 0.631% 0.185 — 0.470+ 0.286 —
87269-2000 O@ Scattered 3 9.02% 0.155 26.48%+2.592 1.080+ 0.092 0.654+ 0.081 0.593+ 0.055 — — —
87555-2000 QBy3 Scattered 6 8.43% 0.129 5.554+ 5,948 0.763: 0.086 0.383:0.083 0.729-0.198 1.480:-0.108 0.592+ 0.152 —
88269-2001 Kky Centaurs 1 10.0382 0.020 37.355-1.301 1.080+ 0.040 0.73G+ 0.010 — — — —
88611-Teharonhia Classic Cold 1 — 5.020.000 — — — — — —
88611-TeharonhieB Classic Cold 1 — 4.612 0.000 — — — — — —
90377-Sedna Detached 3 1.0¢D.065 32.954-2.972 1.1310.079 0.686-0.077 0.65% 0.067 2.320- 0.060 0.290+ 0.222  0.050+ 0.314
90482-Orcus Res. 3:2 6 1.9820.099 2761 1.831 0.664: 0.041 0.370:0.039 0.390: 0.045 1.07G:0.042 0.120+ 0.051  0.053+ 0.055
90568-2004 GY Classic Hot 2 — 20.819 1.099 0.843+0.028 — — 1.570- 0.058 0.340: 0.094  0.14G+0.094
91133-1998 HKs1 Res. 3:2 6 6.94@ 0.075 9.775: 2.589  0.645: 0.121 0.520+ 0.062 0.390: 0.061 1.57G+ 0.092 — —
91205-1998 U Res. 3:2 2 7.85% 0.078 4,463+ 3.403  0.6910.102 0.446+0.095 0.347% 0.094 — — —
91554-1999 RZis Scattered 1 8.062 0.079 19.08%k 3.401 0.771+0.097 0.575:0.090 0.539+ 0.091 — — —
95626-2002 G& Centaurs 18 6.732 0.156 16.992 2,947 0.674- 0.043 0.576: 0.054 0.538+ 0.067 — 0.442+ 0.113 —
99328-2001 UYo3 J.Trojan 1 12.616- 0.103 12.496+ 2.292 0.890+ 0.058 0.53% 0.056 0.434+ 0.084 — — —
105685-2000 S&; J.Trojan 1 12.72% 0.097  8.131 2.099 1.016- 0.055 0.444+ 0.059 0.452 0.081 — — —
111113-2001 Vis J.Trojan 1 12.76@- 0.086 13.245: 1.864 0.822+ 0.063 0.462+ 0.048 0.558+ 0.069 — — —
118228-1996 TQ Res. 3:2 7 7.2450.195 38.25Q-4.976 1.186+0.118 0.670-0.096 0.746+0.113 2.435:0.128 — —
118379-1999 HG Classic Hot 3 7.8568 0.125 12.620: 6.899 0.894+ 0.163 0.490+ 0.138 0.343: 0.125 — 0.490¢ 0.298 —
118702-2000 O Detached 1 7.07%0.030 14.444-1.982 0.820: 0.057 0.47Q-0.040 0.590+ 0.040 — — —
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Table A.1. continued.

Object Clas® Epoch® M1l +o Grt+o B-V o V-R 0 R-l +0 V-J 0 J-H+o H-K+c o
119068-2001 K& Res.(other) 1 6.822 0.030 18.6041.301 0.91G-0.010 0.560=0.010 — — — — -
119070-2001 KR Res.(other) 1 — — — — — — 0.37@ 0.235 — T
119315-2001 SQ Centaurs 1 8.88% 0.030 8.875- 1.301  0.67G= 0.020 0.46Q+ 0.010 — — — — L
119951-2002 KX, Classic Cold 3 — 26.05% 1.557 1.050: 0.030 0.61Q: 0.020 — — — — 2
119979-2002 W Res.(other) 1 — 28.48% 0.000 — — — — — — s
120061-2003 CQ Centaurs 11 9.208 0.040  11.70% 2.057 0.740:£ 0.030 0.49Q: 0.020 — — 0.326+ 0.091 — o
120132-2003 FY»g Detached 3 4476 0.010 21.44311.266 1.050:£0.028 0.60G- 0.020 0.550+0.030 1.640:0.058 0.36Q- 0.078 0.11Q+0.085 g—’
120178-2003 OB Classic Hot 1 — 3.135%2.090 0.698+ 0.052 — — — — — 'e)
120347-Salacia Classic Hot 1 — 7.116.000 — — — — — — %
120347-SalacieB Classic Hot 1 — 7.982 0.000 — — — — — — c
120348-2004 T¥e, Res. 3:2 1 — 28.42% 3.958 1.059+ 0.089 — — — — — g
120453-1988 Rk J.Trojan 1 13.202 0.189 6.453:3.884 0.826:0.132 0.388:0.108 0.483:0.151 — — — ‘Z“
121725-1999 XX43 Centaurs 10 8.522 0.123  30.60@: 5.205 1.060: 0.089 0.648:0.116 0.6790.123 — — — 5
123509-2000 Wkg3 Classic Cold 1 — 29.75% 0.000 — — — — — — Q
123509-2000 WKg3.g  Classic Cold 1 — 26.02% 0.000 — — — — — — @
124729-2001 SBs J.Trojan 1 12.556 0.107 10.32Q: 2.774 0.992: 0.060 0.503: 0.064 0.424+ 0.101 — — — o
127546-2002 Xz Scattered 1 7.942 0.010 5447 1.087 0.76Q- 0.028 0.440: 0.020 0.380: 0.020 — — — &
129772-1999 HRR Classic Cold 1 — 28.264 4.298 0.920+ 0.120 0.530Q: 0.100 0.80Q: 0.070 — — — =
130391-2000 J& Res.(other) 1 7.75%0.115 3.743 4.431 — 0.370: 0.128 0.430:0.134 — — — rSD"
131695-2001 X&4 Res.(other) 1 — — — — — — 0.42@ 0.260 — o
134340-Pluto Res. 3:2 4 -0.8810.400 7.607% 0.681 0.867%4 0.016 0.515-0.035 0.400:0.010 — — — =4
134340-Plute B Res. 3:2 1 — 3.334 0.000 0.710: 0.002 — — — — — 2
134340-PluteC Res. 3:2 1 — -2.234 0.000 0.644+ 0.028 — — — — — g
134340-Plute D Res. 3:2 1 — 18.074 0.000 0.907% 0.031 — — — — — g
134860-2000 O3 Classic Cold 5 6.00%: 0.120 26.378-3.102 1.050- 0.060 0.67Q: 0.050 0.60Q+ 0.070 — 0.305-0.162 0.07G:0.139 ©
134860-2000 Oy}, Classic Cold 1 — 33.682 0.000 — — — — — — 3
135182-2001 Q» Classic Cold 1 — 15.58411.076 0.710- 0.060 0.530+0.120 — — — — 9
136108-Haumea Classic Hot 3 0.240.030 -0.010: 0.850  0.631 0.025 0.370:0.020 0.320:0.020 1.051 0.020 -0.044+ 0.037 -0.111+0.048 '
136199-Eris Detached 64 -1.4620.036 3.866+ 0.823  0.805+ 0.015 0.389-0.049 0.363:-0.061 0.849-0.108 0.080:0.072 -0.280: 0.085 @
136472-Makemake Classic Hot 1 — 4.683.900 0.828+ 0.022 — — — — — QZJ
137294-1999 REs Classic Cold 3 6.4150.187 30.55% 3.448 1.003:0.130 0.710:£0.074 0.571+0.089 — — — @
137295-1999 RB¢ Res.(other) 1 7.67@0.087 14.468 2.704 0.89A4 0.122 0.522: 0.073 0.506+ 0.061 — — — oy
138537-2000 Oky Classic Cold 5 6.082 0.083  20.354:3.262 0.821+:0.123 0.583:0.072 0.524: 0.079 2.421:0.088 0.455:0.145 0.040: 0.078
144897-2004 UXo Res. 3:2 1 — 20.664 2.909 0.950: 0.020 0.58Q: 0.030 — — — — 5
145451-2005 RNG Scattered 2 — 1.338 1.474  0.590+ 0.038 — — 0.910: 0.067 0.200= 0.085  0.28Q+ 0.092

145452-2005 R Classic Hot 2 — 16.523-9.000 — — — 1.550: 0.058 0.310: 0.071  0.190: 0.071




Table A.1. continued.

Object Clas® Epoch® M1l +o Grt+o B-V o V-R 0 R-l +0 V-J 0 J-H+o H-K o
145453-2005 RE3 Classic Hot 3 — 0.109 3.025 0.790: 0.076 — — 1.020: 0.067

145480-2005 Thyo Detached 1 4.169 0.020 18.632 1.525 0.980: 0.042 0.560: 0.030 0.550+ 0.030 — — —
148209-2000 Chys Detached 3 6.22& 0.040 14.424- 3.398 0.771+0.082 0.509: 0.048 0.59Q: 0.090 — 0.410: 0.297 —
148780-Altjira Classic Hot 1 — 29.754 0.000 — — — — — —
148780-Altjira+B Classic Hot 1 — 35.732 0.000 — — — — — —
150642-2001 C4 Classic Hot 1 — — — — — — 0.55@ 0.099  0.160: 0.099
163135-2002 C% J.Trojan 1 — 1.92% 1.789 0.690: 0.053 0.382- 0.045 0.360: 0.066 — — —
163216-2002 ER J.Trojan 1 — 4392 1.713 — 0.443: 0.042 0.3474 0.062 — — —
168700-2000 GE; Res. 3:2 1 8.002 0.110 16.664 3.950 — 0.550: 0.120 0.520: 0.114 — — —
168703-2000 GRs Classic Cold 5 5.756 0.060 8.353: 2.654  0.669: 0.074 0.445: 0.053 0.463: 0.066 — — —
181708-1993 FW Classic Hot 8 6.5270.122 18.980: 3.484 1.023: 0.069 0.583:0.070 0.439:0.104 — 0.400Q: 0.250 —
181855-1998 W1, Classic Hot 3 7.44Q@ 0.088 10.1126.721 0.751+ 0.144 0.502:0.121 0.416+0.166 — — —
181867-1999 CVig Res.(other) 1 7.186 0.063 31.744: 2.469 — 0.733: 0.067 0.582- 0.062 — — —
181871-1999 CQs Classic Cold 1 — 38.554 0.000 — — — — — —
181874-1999 HW4 Detached 2 6.672 0.077 12.562- 2.766  0.840: 0.042 0.499: 0.073 0.493+ 0.083 — — —
181902-1999 RB5 Detached 2 7.86@ 0.079 7.547% 0.000 — — 0.498+ 0.058 — — —
182397-2001 QW47 Classic Hot 1 6.66@- 0.050 25.220Q: 3.210 1.020: 0.099 0.580Q: 0.070 0.670: 0.060 — — —
182933-2002 G4 Detached 1 — 33.012 0.000 — — — — — —
192388-1996 RE J.Trojan 1 — 4.69% 1.684 0.741+0.055 0.421+0.042 0.388:0.062 — — —
192929-2000 AL, J.Trojan 1 — -0.624-1.876  0.70% 0.053 0.354:0.045 0.318:0.068 — — —
208996-2003 A4, Res. 3:2 9 3.22# 0.050 23.884:2.812 0.75A 0.146 0.620: 0.030 0.560: 0.042 1.210: 0.054 0.188:0.165 0.060: 0.071
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List of Objects

‘C/1983 H1 IRAS-Araki-Alcock’ on page 18
‘C/1983 J1 Sugano-Saigusa-Fujikawa’ on pa

18

‘C/1984 K1 Shoemaker’ on page 18
‘C/1984 U1 Shoemaker’ on page 18
‘C/1986 P1 Wilson’ on page 18
‘C/1987 Al Levy’ on page 18
‘C/1987 H1 Shoemaker’ on page 18
‘C/1988 B1 Shoemaker’ on page 18

‘C/1988 C1 Maury-Phinney’ on page 18

‘C/1995 O1 Hale-Bopp’ on page 18
‘C/1996 B2 Hyakutake’ on page 18
‘C/1999 S4 LINEAR’ on page 18
‘C/2000 B4 LINEAR’ on page 18
‘C/2001 M10 NEAT’ on page 18
‘C/2001 OG108 LONEOS’ on page 18
‘P/1991 L3 Levy’ on page 18
‘P/1993 W1 Mueller’ on page 18
‘P/1994 A1 Kushida’ on page 18
‘P/1994 J3 Shoemaker’ on page 18
‘P/1995 Al Jedicke’ on page 18
‘P/1996 Al Jedicke’ on page 18
‘P/1997 C1 Gehrels’ on page 18
‘P/1997 G1 Montani’ on page 18
‘P/1997 V1 Larsen’ on page 18
‘P/1998 S1 LM’ on page 18
‘P/1999 D1 Hermann’ on page 18
‘P/1999 RO28 LONEOS'’ on page 18
‘P/2004 A1’ on page 18

‘1P/Halley’ on page 18

‘2P/Encke’ on page 18

‘4P/Faye’ on page 18

‘6P/d’Arrest’ on page 18
‘7P/Pons-Winnecke’ on page 18
‘8P/Tuttle’ on page 18

‘OP/Tempel 1’ on page 18
‘10P/Tempel 2’ on page 18
‘14P/Wolf’ on page 18

‘15P/Finlay’ on page 18
‘16P/Brooks2’ on page 18
‘17P/Holmes’ on page 18
‘19P/Borrelly’ on page 18

‘21P/GZ’ on page 18

‘22P/Kopft’ on page 18
‘24P/Schaumasse’ on page 18
‘26P/GS’ on page 18

‘28P/Neujmin 1’ on page 19

‘48P/Johnson’ on page 19
‘49P/Arend-Rigaux’ on page 19
‘50P/Arend’ on page 19

g%lP/Harrington’ on page 19
‘52P/Harrington-Abell’ on page 19
‘63P/Van Biesbroeck’ on page 19
‘55P/Tempel-Tuttle’ on page 19
‘56P/Slaughter-Burnham’ on page 19
‘57P/du Toit-Neujmin-Delporte’ on page 19
‘568P/Jackson-Neujmin’ on page 19
‘59P/Kearns-Kwee’ on page 19
‘60P/Tsuchinshan 2’ on page 19
‘61P/Shajn-Schaldach’ on page 19
‘62P/Tsuchinshan 1’ on page 19
‘63P/Wild 1’ on page 19
‘64P/Swift-Gehrels’ on page 19
‘65P/Gunn’ on page 19
‘67P/Churyumov-Gerasimenko’ on page 19
‘68P/Klemola’ on page 19
‘69P/Taylor’ on page 19
‘70P/Kojima’ on page 19
‘71P/Clark’ on page 19
‘“72P/Denning-Fujikawa’ on page 19
“73P/Schwassmann-Wachmann 3’ on page 19
‘73P/Schwassmann-Wachmann 3 C’ on page 19
“74P/Smirnova-Chernykh’ on page 19
“75P/Kohoutek’ on page 20
“76P/West-Kohoutek-lkemura’ on page 20
“77P/Longmore’ on page 20
‘78P/Gehrels 2’ on page 20
“79P/du Toit-Hartley’ on page 20
‘81P/Wild 2’ on page 20
‘82P/Gehrels 3’ on page 20
‘84P/Giclas’ on page 20
‘86P/Wild 3’ on page 20
‘87P/Bus’ on page 20
‘88P/Howell’ on page 20
‘89P/Russell 2’ on page 20
‘90P/Gehrels 1’ on page 20
‘91P/Russell 3’ on page 20
‘92P/Sanguin’ on page 20
‘93P/Lovas 1’ on page 20
‘94P/Russell 4’ on page 20
‘96P/Machholz 1’ on page 20
‘97P/Metcalf-Brewington’ on page 20
‘98P/Takamizawa’ on page 20
‘99P/Kowal 1’ on page 20
‘100P/Hartley 1' on page 20
‘101P/Chernykh’ on page 20

‘29P/Schwassmann-Wachmann 1’ on page 19103P/Hartley 2’ on page 20

‘30P/Reinmuthl’ on page 19

‘104P/Kowal 2’ on page 20

‘31P/Schwassmann-Wachmann 2’ on page 19‘105P/Singer-Brewster’ on page 20

‘32P/ComasSola’ on page 19
‘33P/Daniel’ on page 19
‘36P/Whipple’ on page 19
‘37P/Forbes’ on page 19
‘39P/Oterma’ on page 19
‘40P/Vaisala 1’ on page 19
‘42P/Neujmin 3’ on page 19
‘43P/Wolf-Harrington’ on page 19
‘44P/Reinmuth 2’ on page 19

‘45P/Honda-Mrkos-Pajdusakova’ on page 19

‘46P/Wirtanen’ on page 19
‘47P/Ashbrook-Jackson’ on page 19

‘106P/Schuster’ on page 20
‘107P/Wilson-Harrington’ on page 20
‘109P/Swift-Tuttle’ on page 20
‘110P/Hartley 3' on page 20
‘111P/Helin-Roman-Crockett’ on page 20
‘112P/Urata-Niijima’ on page 20
‘113P/Spitaler’ on page 20
‘114P/Wiseman-SKf’ on page 20
‘115P/Maury’ on page 20

‘116P/Wild 4’ on page 20
‘117P/Helin-Roman-Alu 1’ on page 20
‘118P/'Shoemaker-Levy 4’ on page 20
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Table A.2. References used for each object, and number of epochs.

Object References Nr.
C/1983 H1 IRAS-Araki-Alcock Lamy et al. (2004) 1
C/1983 J1 Sugano-Saigusa-Fujikawa Lamy et al. (2004)
C/1984 K1 Shoemaker Lamy et al. (2004) 1
C/1984 U1 Shoemaker Lamy et al. (2004) 1
C/1986 P1 Wilson Lamy et al. (2004) 1
C/1987 Al Levy Lamy et al. (2004) 1
C/1987 H1 Shoemaker Lamy et al. (2004) 1
C/1988 B1 Shoemaker Lamy et al. (2004) 1
C/1988 C1 Maury-Phinney Lamy et al. (2004) 1
C/1995 O1 Hale-Bopp Lamy and Toth (2009)

Lamy et al. (2004) 2
C/1996 B2 Hyakutake Lamy et al. (2004) 1
C/1999 S4 LINEAR Lamy et al. (2004) 1
C/2000 B4 LINEAR Bauer et al. (2003) 6
C/2001 M10 NEAT Jewitt (2009b) 2
C/2001 OG108 LONEOS Lamy et al. (2004) 1
P/1991 L3 Levy Lamy et al. (2004) 1
P/1993 W1 Mueller Lamy et al. (2004) 1
P/1994 Al Kushida Lamy et al. (2004) 1
P/1994 J3 Shoemaker Lamy et al. (2004) 1
P/1995 Al Jedicke Lamy et al. (2004) 1
P/1996 Al Jedicke Lamy et al. (2004) 1
P/1997 C1 Gehrels Lamy et al. (2004) 1
P/1997 G1 Montani Lamy et al. (2004) 1
P/1997 V1 Larsen Lamy et al. (2004) 1
P/1998 S1 LM Lamy et al. (2004) 1
P/1999 D1 Hermann Lamy et al. (2004) 1
P/1999 RO28 LONEOS Lamy et al. (2004) 1
P/2004 A1 Jewitt (2009b) 1
1P/Halley Lamy et al. (2004)

Keller and Thomas (1989) 2
2P/Encke Jewitt (2002b)

Meech et al. (2004)

Lamy et al. (2004)

Luu and Jewitt (1990) 6
4P/Faye Lamy et al. (2004)

Lamy and Toth (2009) 2
6P/d’'Arrest Meech et al. (2004)

Jewitt (2002b)

Lamy et al. (2004) 3
7P/Pons-Winnecke Snodgrass et al. (2005)

Lamy et al. (2004) 2
8P/Tuttle Lamy et al. (2004)

Lamy and Toth (2009) 2
9P/ Tempel 1 Meech et al. (2004)

Lamy et al. (2004) 14
10RTempel 2 Jewitt and Luu (1989)

Meech et al. (2004)

Lamy et al. (2004)

Jewitt and Meech (1988)

Lamy and Toth (2009) 10
14P'Wolf Snodgrass et al. (2005)

Lamy et al. (2004) 2
15PFinlay Lamy et al. (2004) 1
16PBrooks?2 Lamy et al. (2004) 1
17PHolmes Lamy et al. (2004)

Lamy and Toth (2009) 2
19PBorrelly Lamy et al. (2004) 1
21RGz Lamy et al. (2004)

Luu (1993) 2
22PKopft Meech et al. (2004)

Lamy et al. (2004)

Lamy et al. (2002)

Lamy and Toth (2009) 4
24P'Schaumasse Lamy et al. (2004) 1
26PGS Boehnhardt et al. (1999)

Lamy et al. (2004) 2




O. R. Hainaut et al.: Colours of Minor Bodies in the Outer $&8gstem Online Material p 19

Table A.2. Continued

Object References Nr.
28PNeujmin 1 Jewitt and Meech (1988)

Delahodde et al. (2001)

Meech et al. (2004)

Lamy et al. (2004)

Campins et al. (1987) 11
29P'Schwassmann-Wachmann 1 Bauer et al. (2003)

Jewitt (2009b)

Lamy et al. (2004) 3
30PReinmuthl Lamy et al. (2004) 1
31P'Schwassmann-Wachmann 2 Lamy et al. (2004)
32PComasSola Lamy et al. (2004) 1
33RDaniel Lamy et al. (2004) 1
36PWhipple Lamy et al. (2004) 1
37PForbes Lamy et al. (2004)

Lamy and Toth (2009) 2
39POterma Bauer et al. (2003)

Jewitt (2009b)

Lamy et al. (2004) 3
40P Vaisala 1 Lamy et al. (2004) 1
41PTuttle-Giacobini-Kresak Lamy et al. (2004) 1
42PNeujmin 3 Lamy et al. (2004) 1
43PWolf-Harrington Lamy et al. (2004) 1
44PReinmuth 2 Lamy et al. (2004)

Lamy and Toth (2009) 2
45PHonda-Mrkos-Pajdusakova Lamy et al. (2004)

Lamy and Toth (2009) 2
46PWirtanen Meech et al. (2004)

Lamy et al. (2004)

Lamy and Toth (2009) 3
47RAshbrook-Jackson Lamy et al. (2004)

Lamy and Toth (2009) 2
48P Johnson Lamy et al. (2004) 1
49PArend-Rigaux Lowry et al. (2003)

Lamy et al. (2004)

Millis et al. (1988) 3
50PArend Lamy et al. (2004)

Lamy and Toth (2009) 2
51PHarrington Lamy et al. (2004) 1
52PHarrington-Abell Lamy et al. (2004) 1
53RVan Biesbroeck Meech et al. (2004)

Lamy et al. (2004) 2
55PTempel-Tuttle Lamy et al. (2004)

Lamy and Toth (2009) 2
56P'Slaughter-Burnham Lamy et al. (2004) 1
57Pdu Toit-Neujmin-Delporte Lamy et al. (2004) 1
58P Jackson-Neujmin Lamy et al. (2004) 1
59PKearns-Kwee Lamy et al. (2004)

Lamy and Toth (2009) 2
60PTsuchinshan 2 Lamy et al. (2004) 1
61P'Shajn-Schaldach Lamy et al. (2004) 1
62PTsuchinshan 1 Lamy et al. (2004) 1
63PWild 1 Lamy et al. (2004)

Lamy and Toth (2009) 2
64PSwift-Gehrels Lamy et al. (2004) 1
65PGunn Lamy et al. (2004) 1
67P Churyumov-Gerasimenko Lamy et al. (2004)

Lamy and Toth (2009) 2
68PKlemola Lamy et al. (2004) 1
69PFTaylor Lamy et al. (2004) 1
70PKojima Lamy et al. (2004)

Lamy and Toth (2009) 2
71RClark Lamy et al. (2004)

Lamy and Toth (2009) 2
72PRDenning-Fujikawa Lamy et al. (2004) 1

73P'Schwassmann-Wachmann 3

73P'Schwassmann-Wachmann 3 C

74R'Smirnova-Chernykh

Boehnhardt et al. (1999)
Lamy et al. (2004)
Lamy et al. (2004)
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Table A.2. Continued

Object References Nr.
75PKohoutek Lamy et al. (2004) 1
76PWest-Kohoutek-lkemura Lamy et al. (2004) 1
77RLongmore Lamy et al. (2004) 1
78R Gehrels 2 Lamy et al. (2004) 1
79Pdu Toit-Hartley Lamy et al. (2004) 1
81RWild 2 Lamy et al. (2004) 1
82PGehrels 3 Lamy et al. (2004) 1
84PGiclas Lamy et al. (2004)

Lamy and Toth (2009) 2
86PWild 3 Meech et al. (2004)

Lamy et al. (2004)

Lamy and Toth (2009) 3
87PBus Meech et al. (2004)

Lamy et al. (2004) 2
88PHowell Lamy et al. (2004) 1
89PRussell 2 Lamy et al. (2004) 1
90PGehrels 1 Lamy et al. (2004) 1
91PRussell 3 Lamy et al. (2004) 1
92P'Sanguin Snodgrass et al. (2005)

Lamy et al. (2004) 2
93PLovas 1 Meech et al. (2004) 1
94PRussell 4 Lamy et al. (2004) 1
96PMachholz 1 Meech et al. (2004)

Lamy et al. (2004) 2
97PMetcalf-Brewington Lamy et al. (2004) 1
98P Takamizawa Lamy et al. (2004) 1
99PKowal 1 Lamy et al. (2004) 1
100RHartley 1 Lamy et al. (2004) 1
101RChernykh Lamy et al. (2004) 1
103RHartley 2 Lamy et al. (2004) 1
104PKowal 2 Lamy et al. (2004) 1
105FSinger-Brewster Lamy et al. (2004) 1
106F'Schuster Lamy et al. (2004)

Lamy and Toth (2009) 2
107RWilson-Harrington Meech et al. (2004)

Lowry and Weissman (2003)

Lamy et al. (2004)

Chamberlin et al. (1996) 6
109FSwift-Tuttle Green et al. (1997)

Lamy et al. (2004) 2
110RHartley 3 Lamy et al. (2004)

Lamy and Toth (2009) 2
111PHelin-Roman-Crockett Lamy et al. (2004) 1
112RUrata-Niijima Lamy et al. (2004)

Lamy and Toth (2009) 2
113FSpitaler Lamy et al. (2004) 1
114RWiseman-Ski Lamy et al. (2004)

Lamy and Toth (2009) 2
115FMaury Lamy et al. (2004) 1
116RWild 4 Lamy et al. (2004) 1
117RHelin-Roman-Alu 1 Lamy et al. (2004) 1
118FShoemaker-Levy 4 Lamy et al. (2004) 1
119RParker-Hartley Lamy et al. (2004) 1
120FMueller 1 Lamy et al. (2004) 1
121PShoemaker-Holt 2 Lamy et al. (2004) 1
123RWest-Hartley Lamy et al. (2004) 1
124PMrkos Lamy et al. (2004) 1
125FSpacewatch Lamy et al. (2004) 1
126R1RAS Lamy et al. (2004) 1
128F'Shoemaker-Holt 1 Lamy et al. (2004) 1
129FShoemaker-Levy 3 Lamy et al. (2004) 1
130FMcNaught-Hughes Lamy et al. (2004) 1
131PMueller 2 Lamy et al. (2004) 1
132RHelin-Roman-Alu 2 Lamy et al. (2004) 1
134PKoval-Vavrova Lamy et al. (2004) 1
135FShoemaker-Levy 8 Lamy et al. (2004) 1
136PMueller 3 Lamy et al. (2004) 1
137RShoemaker-Levy 2 Lamy et al. (2004) 1
138FShoemaker-Levy 7 Lamy et al. (2004) 1
139RVaisala-Oterma Lamy et al. (2004) 1




O. R. Hainaut et al.: Colours of Minor Bodies in the Outer $&8gstem Online Material p 21

Table A.2. Continued

Object References Nr.
140RBS Lamy et al. (2004) 1
141PMachholz2 Lamy et al. (2004) 1
143FKM Jewitt (2002b)

Jewitt et al. (2003)

Lamy et al. (2004) 5
144RKushida Lamy et al. (2004) 1
147RKushida-Muramatsu Lamy et al. (2004) 1
148RAnderson-LINEAR Lamy et al. (2004) 1
152RHelin-Lawrence Lamy et al. (2004) 1
154RBrewington Lamy et al. (2004) 1
166FNEAT Jewitt (2009b) 2
204RWild 2 Meech et al. (2004) 1
1172-Aneas Fornasier (2007) 2
1173-Anchises Fornasier (2007) 1
1647-Menelaus Fornasier (2007) 1
1871-Astyanax Fornasier (2007) 3
1993 RO Boehnhardt et al. (2001)

Tegler and Romanishin (2000) 2
1994 ES Green et al. (1997) 1
1994 E\4 Boehnhardt et al. (2001)

Gil-Hutton and Licandro (2001)

Boehnhardt et al. (2002) 4
1994 TA Tegler and Romanishin (2000)

Jewitt and Luu (2001) 2
1995 DB, Green et al. (1997)

Benecchi et al. (2011) 2
1995 DG Green et al. (1997) 5
1995 FB; Green et al. (1997) 4
1995 HM; Romanishin and Tegler (1999)

Gil-Hutton and Licandro (2001)

Boehnhardt et al. (2001)

Benecchi et al. (2011)

Barucci et al. (2000)

Tegler and Romanishin (1998) 8
1995 WY, Jewitt and Luu (2001) 2
1996 KV, Benecchi et al. (2011) 1
1996 RQo Romanishin and Tegler (1999)

Jewitt and Luu (2001)

Boehnhardt et al. (2001)

Delsanti et al. (2001)

Benecchi et al. (2011)

Tegler and Romanishin (1998) 7
1996 RRy Jewitt and Luu (2001)

Tegler and Romanishin (2000)

Boehnhardt et al. (2002)

Benecchi et al. (2011) 4
1996 TGg Gil-Hutton and Licandro (2001) 1
1996 TKss Tegler and Romanishin (2000)

Jewitt and Luu (2001)

Doressoundiram et al. (2002)

Benecchi et al. (2011) 4
1996 TS Jewitt and Luu (1998)

Romanishin and Tegler (1999)

Davies et al. (2000)

Jewitt and Luu (2001)

Tegler and Romanishin (1998) 7
1997 CTo Tegler and Romanishin (2000)

Benecchi et al. (2011)

Barucci et al. (2000) 4
1997 C\hg Tegler and Romanishin (2003)

Benecchi et al. (2011) 2
1997 GAs Gladman et al. (1998) 1
1997 QH Tegler and Romanishin (2000)

Jewitt and Luu (2001)

Delsanti et al. (2001)

Boehnhardt et al. (2002) 4
1997 Rly3 Gladman et al. (1998) 1




O. R. Hainaut et al.: Colours of Minor Bodies in the Outer $&8gstem Online Material p 22

Table A.2. Continued

Object References Nr.

1997 R Gladman et al. (1998)
Boehnhardt et al. (2002)

Benecchi et al. (2011) 4
1997 RX% Gladman et al. (1998) 1
1997 SZ, Tegler and Romanishin (2000) 1
1998 FQ44 Tegler and Romanishin (2003)

Benecchi et al. (2011)

Barucci et al. (2000) 4
1998 KG;; Gil-Hutton and Licandro (2001)

Boehnhardt et al. (2002)

Benecchi et al. (2011)

Doressoundiram et al. (2001) 5
1998 KS5 Tegler and Romanishin (2003)

Benecchi et al. (2011)
1998 KYs; Benecchi et al. (2011) 1
1998 UR3 Gil-Hutton and Licandro (2001)

Delsanti et al. (2001)

Benecchi et al. (2011) 4
1998 Ul Benecchi et al. (2011) 2
1998 WS, Benecchi et al. (2011)

Peixinho et al. (2004) 2
1998 WU, Davies et al. (2001) 1
1998 WV,, Tegler and Romanishin (2000)

Benecchi et al. (2011) 2
1998 W3, Delsanti et al. (2001)

Peixinho et al. (2004) 2
1998 WW;; Benecchi et al. (2009) 1
1998 WW1.8 Benecchi et al. (2009) 1
1998 WXy, Tegler and Romanishin (2000)

Benecchi et al. (2011) 2
1998 WX, Delsanti et al. (2001)

Benecchi et al. (2011) 3
1998 WY,, Benecchi et al. (2011) 2
1998 Wz, Benecchi et al. (2011)

Peixinho et al. (2004) 3
1998 XYgs Boehnhardt et al. (2001)

Benecchi et al. (2011) 2
1999 CB 9 Peixinho et al. (2004) 1
1999 CDsg Delsanti et al. (2004)

Doressoundiram et al. (2002)

Delsanti et al. (2006)

Benecchi et al. (2011) 5
1999 Ch9 Delsanti et al. (2001)

Benecchi et al. (2011) 3
1999 CH 9 Benecchi et al. (2011) 1
1999 Cdy9 Benecchi et al. (2011) 1
1999 Clyqg Peixinho et al. (2004)

Benecchi et al. (2011) 2
1999 CQs3 Benecchi et al. (2011) 1
1999 CX31 Benecchi et al. (2011)

Peixinho et al. (2004) 3
1999 HJ» Benecchi et al. (2011) 2
1999 HS, Tegler and Romanishin (2003)

Peixinho et al. (2004)

Doressoundiram et al. (2001) 3
1999 HV;; Tegler and Romanishin (2003) 1
1999 OO Benecchi et al. (2011) 1
1999 OF Peixinho et al. (2004)

Benecchi et al. (2011) 4
1999 OH, Benecchi et al. (2011)

Snodgrass et al. (2010) 2
1999 04 Peixinho et al. (2004)

Benecchi et al. (2011)

Benecchi et al. (2009) 5
1999 OJ,s Benecchi et al. (2009) 1
1999 OM, Boehnhardt et al. (2002) 1
1999 RG5 Benecchi et al. (2011) 2
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Table A.2. Continued

Object References Nr.
1999 R4 Benecchi et al. (2009) 1
1999 RX%14 Peixinho et al. (2004)

Benecchi et al. (2011) 3
1999 RY>14 Peixinho et al. (2004) 2
1999 TR, Tegler and Romanishin (2000)

Benecchi et al. (2011) 2
1999 XYi43 Benecchi et al. (2011) 1
2000 AR5 Benecchi et al. (2011) 1
2000 Chos Benecchi et al. (2011) 2
2000 Chgs Tegler et al. (2003)

Benecchi et al. (2011)

Benecchi et al. (2009) 6
2000 Chgs,p Benecchi et al. (2009) 1
2000 CGgs Benecchi et al. (2011)

Snodgrass et al. (2010) 3
2000 CKyos Benecchi et al. (2011) 2
2000 Clygq Boehnhardt et al. (2002)

Benecchi et al. (2011)

Peixinho et al. (2004) 4
2000 CNgs Peixinho et al. (2004)

Jewitt et al. (2007) 4
2000 CQos Benecchi et al. (2011) 2
2000 CRo4 Benecchi et al. (2011) 2
2000 CQos Benecchi et al. (2011)

Peixinho et al. (2004)

Tegler et al. (2003)

Jewitt et al. (2007) 5
2000 CQ14 Benecchi et al. (2011)

Benecchi et al. (2009) 3
2000 CQ148 Benecchi et al. (2009) 1
2000 F33 Tegler and Romanishin (2003)

Benecchi et al. (2011) 2
2000 F\k3 Peixinho et al. (2004) 1
2000 Fz3 Peixinho et al. (2004) 2
2000 GVigs Benecchi et al. (2011) 1
2000 KK, McBride et al. (2003)

Tegler and Romanishin (2003)

Benecchi et al. (2011) 3
2000 KLy Benecchi et al. (2011) 1
2000 Ol Peixinho et al. (2004)

Benecchi et al. (2011) 3
2000 PRy Benecchi et al. (2011) 2
2000 Pk Delsanti et al. (2006)

Doressoundiram et al. (2007)

Benecchi et al. (2011)

Sheppard (2010)

Doressoundiram et al. (2001) 7
2000 PHyq Benecchi et al. (2011) 1
2000 Qlpsy Benecchi et al. (2009) 1
2000 Qlps1,s Benecchi et al. (2009) 1
2001 Flygs Benecchi et al. (2009) 1
2001 FMgq4 Tegler et al. (2003) 1
2001 FU7» Snodgrass et al. (2010) 1
2001 KAy7 Doressoundiram et al. (2002)

Peixinho et al. (2004)

Doressoundiram et al. (2005b) 4
2001 KBy7 Peixinho et al. (2004) 6
2001 KDy Doressoundiram et al. (2002)

Peixinho et al. (2004)

Doressoundiram et al. (2007)

Benecchi et al. (2011) 9
2001 KGy; Tegler et al. (2003) 1
2001 KYzg Benecchi et al. (2011) 1
2001 OGgo Benecchi et al. (2011) 1
2001 OKpg Benecchi et al. (2011) 1
2001 QGgs Benecchi et al. (2011)

Jewitt et al. (2007)

Benecchi et al. (2009) 3
2001 QGos:s Benecchi et al. (2009) 1
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Table A.2. Continued

Object References Nr.
2001 QDyog Doressoundiram et al. (2005b) 1
2001 QRgg Doressoundiram et al. (2007)

2001 Q%22

2001 XRss
2001 XRosass
2001 XUsg,
2001 XZoss
2002 CBouo
2002 DH;
2002 GBy,
2002 PRag
2003 FZzo
2003 GH
2003 HB;,
2003 HXgs
2003 QA
2003 QD12
2003 QKo;
2003 QQ;
2003 QW11
2003 QW18
2003 QW
2003 QYo
2003 QYeo:5
2003 SQ;,
2003 THg
2003 Tds
2003 Tdg.s
2003 UYso;
2003 Uz17

2003 Yly79
2004 04,
2004 PBgg
2004 PBgs.s
2004 PTo7
2004 PY;,
2004 VNi12
2004 XRigo
2005 CBy
2005 EQy-
2005 EQ4
2005 EQosp
2005 Ghg;
2005 Py,
2005 SD7g
2006 SQ7,
2007 TGy,
2007 Vo5
2008 KV.»
2008 OGg
2008 YB;
2060-Chiron

2223-Sarpedon
2357-Phereclos
3548-Eurybates
4035-1986 WD
4829-Sergestus

Fornasier et al. (2004)
Delsanti et al. (2006)

Doressoundiram et al. (2005b)

Tegler et al. (2003)
Benecchi et al. (2011)
Jewitt et al. (2007)
Benecchi et al. (2009)
Benecchi et al. (2009)
Benecchi et al. (2011)
Tegler et al. (2003)
Peixinho et al. (2004)
Peixinho et al. (2004)
Sheppard (2010)
Jewitt et al. (2007)
Sheppard (2010)
Jewitt et al. (2007)
Sheppard (2010)
Snodgrass et al. (2010)
Romanishin et al. (2010)
Jewitt (2009b)
Sheppard (2010)
Romanishin et al. (2010)
Benecchi et al. (2009)
Benecchi et al. (2009)
DeMeo et al. (2009)
Benecchi et al. (2009)
Benecchi et al. (2009)
Snodgrass et al. (2010)
Snodgrass et al. (2010)
Benecchi et al. (2009)
Benecchi et al. (2009)
Sheppard (2010)
Jewitt et al. (2007)
DeMeo et al. (2009)
Romanishin et al. (2010)
Sheppard (2010)
Benecchi et al. (2009)
Benecchi et al. (2009)
Snodgrass et al. (2010)
Jewitt (2009b)
Sheppard (2010)
Sheppard (2010)
Snodgrass et al. (2010)
Sheppard (2010)
Benecchi et al. (2009)
Benecchi et al. (2009)
Snodgrass et al. (2010)
Sheppard (2010)
Sheppard (2010)
Sheppard (2010)
Sheppard (2010)
Sheppard (2010)
Sheppard (2010)
Sheppard (2010)
Sheppard (2010)
Hartmann et al. (1981)
Davies et al. (1998)
Parker et al. (1997)
Jewitt (2002b)
Bauer et al. (2003)

Doressoundiram et al. (2007)

Green et al. (1997)
Fornasier (2007)
Fornasier (2007)
Fornasier (2007)

Fornasier (2007)
Fornasier (2007)

FRrPR PR NepprprP L pPRrPRrPRPRPRPR R ®

N
PRRRRPRRPRRPRE PRE PR PR RR

mNRhrpRr &
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Table A.2. Continued

Object

References

Nr.

5130-llioneus
5145-Pholus

5244-Amphilochos
5258-1989 AY
5511-Cloanthus
6545-1986 TR
6998-Tithonus
7066-Nessus

7352-1994 CO
8405-Asbolus

9030-1989 UX%
9430-Erichthonio
9818-Eurymachos
10199-Chariklo

10370-Hylonome

11089-1994 Co
11351-1997 T&
11488-1988 RMy
11663-1997 GG
12917-1998 TG

12921-1998 WZ
13463-Antiphos

13862-1999 XTeo
14707-2000 Cégy
15094-1999 WB

15502-1999 NV,
15535-2000 AT7

Fornasier (2007)

Binzel (1992)
Mueller et al. (1992)
Davies et al. (1993)
Davies et al. (1998)
Romanishin and Tegler (1999)
Weintraub et al. (1997)
Bauer et al. (2003)
Doressoundiram et al. (2007)
Buie and Bus (1992)
Davies (2000)
Fink et al. (1992)
Green et al. (1997)
Tegler and Romanishin (1998)

Fornasier (2007)

Fornasier (2007)

Fornasier (2007)
Fornasier (2007)

Fornasier (2007)

Davies et al. (1998)
Romanishin and Tegler (1999)
Bauer et al. (2003)

Davies (2000)
Tegler and Romanishin (1998)

Fornasier (2007)

Weintraub et al. (1997)

Brown and Luu (1997)
Davies et al. (1998)
Bauer et al. (2003)
Romon-Martin et al. (2002)
Davies (2000)
Rabinowitz et al. (2007)
Tegler and Romanishin (1998)
Fornasier (2007)

Fornasier (2007)

Fornasier (2007)

Davies et al. (1998)

Jewitt and Kalas (1998)
Romanishin and Tegler (1999)
N. McBride and Foster (1999)
Jewitt and Luu (2001)
Peixinho et al. (2001)
Bauer et al. (2003)
DeMeo et al. (2009)
Davies (2000)
Tegler and Romanishin (1998)

Davies et al. (1998)

Romanishin and Tegler (1999)
Bauer et al. (2003)
Doressoundiram et al. (2002)
Delsanti et al. (2006)
Davies (2000)
Tegler and Romanishin (1998)
Fornasier (2007)
Fornasier (2007)
Fornasier (2007)
Fornasier (2007)
Fornasier (2007)
Dotto (2005)
Fornasier (2007)

Fornasier (2007)
Dotto (2005)
Fornasier (2007)
Fornasier (2007)
Fornasier (2007)
Dotto (2005)
Fornasier (2007)
Fornasier (2007)
Dotto (2005)

43

e

64

25

P NR R
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Table A.2. Continued

Object References Nr.

15760-1992 QB Jewitt and Luu (2001)

Tegler and Romanishin (2000)

Boehnhardt et al. (2001)

Benecchi et al. (2011)

Romanishin et al. (1997) 5
15788-1993 SB Gil-Hutton and Licandro (2001)

Jewitt and Luu (2001)

Tegler and Romanishin (2000)

McBride et al. (2003)

Delsanti et al. (2001)

Benecchi et al. (2011) 6
15789-1993 SC Davies et al. (1997)

Romanishin and Tegler (1999)

Jewitt and Luu (1998)

Davies et al. (2000)

Jewitt and Luu (2001)

Benecchi et al. (2011)

Luu and Jewitt (1996)

Romanishin et al. (1997)

Tegler and Romanishin (1998) 17
15807-1994 GY Gil-Hutton and Licandro (2001) 1
15809-1994 JS Benecchi et al. (2011) 2
15810-1994 JR Green et al. (1997)

Romanishin and Tegler (1999)

Benecchi et al. (2011)

Barucci et al. (1999)

Tegler and Romanishin (1998) 9
15820-1994 TB Davies et al. (2000)

Jewitt and Luu (2001)

Delsanti et al. (2001)

Delsanti et al. (2004)

Delsanti et al. (2006)

Doressoundiram et al. (2007)

Barucci et al. (1999)

Davies (2000)

Romanishin et al. (1997)

Tegler and Romanishin (1998) 15
15836-1995 DA Green et al. (1997)

Benecchi et al. (2011) 6
15874-1996 Tke Jewitt et al. (2007)

Jewitt and Luu (1998)

Romanishin and Tegler (1999)

Boehnhardt et al. (2001)

Davies et al. (2000)

Jewitt and Luu (2001)

Benecchi et al. (2011)

Doressoundiram et al. (2007)

Barucci et al. (1999)

Davies (2000)

Tegler and Romanishin (1998) 16
15875-1996 TR Jewitt and Luu (1998)

Romanishin and Tegler (1999)

Boehnhardt et al. (2001)

Davies et al. (2000)

Jewitt and Luu (2001)

Barucci et al. (1999) 7
15883-1997 CR Jewitt and Luu (2001)

Doressoundiram et al. (2001)

Benecchi et al. (2011)
15977-1998 MA; Fornasier (2007)
16684-1994 JQ Green et al. (1997)

Gil-Hutton and Licandro (2001)

Boehnhardt et al. (2002)

Tegler and Romanishin (2003)

Benecchi et al. (2011)
17416-1988 R} Fornasier (2007)
18060-1999 Xk¢ Fornasier (2007)

= w

R oo




O. R. Hainaut et al.: Colours of Minor Bodies in the Outer $&8gstem Online Material p 27

Table A.2. Continued

Object

References Nr.

18137-2000 Okh
18268-Dardanos
18493-Demoleon
18940-2000 QVy
19255-1994 VK

19299-1996 SZ

19308-1996 T@y

19521-Chaos

20000-Varuna

20108-1995 QZ

20161-1996 Ths
20738-1999 XGo1

23549-Epicles
23694-1997 KZ
24233-1999 XD,
24341-2000 Ag,
24380-2000 AAso
24390-2000 AR;7

24420-2000 BY,
24426-2000 CR
24444-2000 OB
24452-2000 Qky
24467-2000 S®s
24835-1995 SN

Fornasier (2007) 1
Fornasier (2007)
Fornasier (2007)

Fornasier (2007) 1

Tegler and Romanishin (2000)

Doressoundiram et al. (2001)

Benecchi et al. (2011) 4

Jewitt and Luu (2001)

Tegler and Romanishin (2000)

McBride et al. (2003)

Boehnhardt et al. (2002) 5

Jewitt et al. (2007)

Jewitt and Luu (1998)

Romanishin and Tegler (1999)

Hainaut et al. (2000)

Gil-Hutton and Licandro (2001)

Davies et al. (2000)

Jewitt and Luu (2001)

Boehnhardt et al. (2001)

Sheppard (2010)

Barucci et al. (1999)

Davies (2000)

Tegler and Romanishin (1998) 16
Davies et al. (2000)

Tegler and Romanishin (2000)

Boehnhardt et al. (2001)

Delsanti et al. (2004)

Doressoundiram et al. (2002)

Benecchi et al. (2011)

Doressoundiram et al. (2007)

Barucci et al. (2000) 13
Doressoundiram et al. (2002)

Hainaut (2001)

Jewitt and Sheppard (2002)

McBride et al. (2003)

Doressoundiram et al. (2007)

Jewitt et al. (2007)

Rabinowitz et al. (2007) 8

Gil-Hutton and Licandro (2001)

Tegler and Romanishin (2000)

Benecchi et al. (2011)

Benecchi et al. (2011)

Fornasier (2007)

Dotto (2005) 2
Fornasier (2007) 1

Fornasier (2007)

Fornasier (2007)

Fornasier (2007)

Fornasier (2007)

Fornasier (2007)

Dotto (2005)

Fornasier (2007)

Fornasier (2007)

Fornasier (2007)

Fornasier (2007)

Fornasier (2007)

Gil-Hutton and Licandro (2001)

Boehnhardt et al. (2001)

Delsanti et al. (2001)

McBride et al. (2003)

Delsanti et al. (2004)

Doressoundiram et al. (2002)

Benecchi et al. (2011)

Jewitt et al. (2007)

Doressoundiram et al. (2007)

Rabinowitz et al. (2008) 10

N

PR R R =W
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Table A.2. Continued

Object

References

Nr.

24952-1997 Q4

24978-1998 Hiky

25347-1999 RQs
26181-1996 GQ

26308-1998 Sivss

26308-1998 Sks.s
26375-1999 Dk

28958-2001 CQ
28978-Ixion

29981-1999 Thy

30698-Hippokoon
31820-1999 Rigs
31821-1999 RKs
31824-Elatus

32430-2000 Rg
32532-Thereus

32615-2001 Qb
32794-1989 UE
32929-1995 QY

33001-1997 Clh

Gil-Hutton and Licandro (2001)
Jewitt and Luu (2001)
Delsanti et al. (2001)
Boehnhardt et al. (2002)
Tegler and Romanishin (2003)
Benecchi et al. (2011)
Fornasier (2007)

McBride et al. (2003)
Boehnhardt et al. (2002)
Delsanti et al. (2006)
Doressoundiram et al. (2003)
Doressoundiram et al. (2007)
Tegler and Romanishin (2000)
McBride et al. (2003)
Delsanti et al. (2004)
Doressoundiram et al. (2007)
Jewitt et al. (2007)

Benecchi et al. (2009)
Benecchi et al. (2009)

Jewitt and Luu (2001)
Delsanti et al. (2001)
Doressoundiram et al. (2002)
McBride et al. (2003)
Delsanti et al. (2006)
Doressoundiram et al. (2003)
Tegler et al. (2003)

Benecchi et al. (2011)
Doressoundiram et al. (2007)
DeMeo et al. (2009)
Rabinowitz et al. (2007)
Fornasier (2007)

Doressoundiram et al. (2002)
Doressoundiram et al. (2007)
DeMeo et al. (2009)
Rabinowitz et al. (2007)
Delsanti et al. (2001)
McBride et al. (2003)
Doressoundiram et al. (2002)
Doressoundiram et al. (2007)
Consolmagno et al. (2000)
Rabinowitz et al. (2007)

Fornasier (2007)

Fornasier (2007)
Fornasier (2007)

Peixinho et al. (2001)
Delsanti et al. (2004)
Doressoundiram et al. (2002)
Doressoundiram et al. (2007)
Gutiérrez et al. (2001)
Fornasier (2007)

Farnham and Davies (2003)
Tegler et al. (2003)

Barucci et al. (2002)

Bauer et al. (2003)
Doressoundiram et al. (2007)
DeMeo et al. (2009)
Rabinowitz et al. (2007)
Fornasier (2007)

Fornasier (2007)

Gil-Hutton and Licandro (2001)
Davies et al. (2000)

Barucci et al. (1999)

Tegler and Romanishin (2000)
Jewitt and Luu (2001)
Doressoundiram et al. (2001)
Benecchi et al. (2011)

Barucci et al. (2000)

Lol V]

221
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‘119P/Parker-Hartley’ on page 20
‘120P/Mueller 1’ on page 20
‘121P/'Shoemaker-Holt 2’ on page 20
‘123P/West-Hartley’ on page 20
‘124P/Mrkos’ on page 20
‘125P/'Spacewatch’ on page 20
‘126P/IRAS’ on page 20
‘128P/Shoemaker-Holt 1’ on page 20
‘129P/'Shoemaker-Levy 3’ on page 20
‘130P/McNaught-Hughes’ on page 20
‘131P/Mueller 2’ on page 20
‘132P/Helin-Roman-Alu 2’ on page 20
‘134P/Koval-Vavrova' on page 20
‘135P'Shoemaker-Levy 8’ on page 20
‘136P/Mueller 3’ on page 20
‘137P/'Shoemaker-Levy 2’ on page 20
‘138P/'Shoemaker-Levy 7’ on page 20
‘139P/Vaisala-Oterma’ on page 20
‘140P/BS’ on page 21
‘141P/Machholz2’ on page 21
‘143P/KM’ on page 21

‘144P/Kushida’ on page 21
‘147P/Kushida-Muramatsu’ on page 21
‘148P/Anderson-LINEAR’ on page 21
‘152P/Helin-Lawrence’ on page 21
‘154P/Brewington’ on page 21
‘166P/NEAT’ on page 21

‘204P/Wild 2’ on page 21
‘1172-Aneas’ on page 21
‘1173-Anchises’ on page 21
‘1647-Menelaus’ on page 21
‘1871-Astyanax’ on page 21

‘1993 RO’ on page 21

‘1994 ES’ on page 21

‘1994 EV5' on page 21

1994 TA on page 21

‘1995 DB,’ on page 21

‘1995 DG’ on page 21

‘1995 FB;;’ on page 21

‘1995 HMs' on page 21

‘1995 WY’ on page 21

‘1996 KV’ on page 21

‘1996 RQy’' on page 21

‘1996 RRyy’ on page 21

‘1996 TGsg' on page 21

‘1996 TKgg' On page 21

‘1996 TS6' on page 21

‘1997 CTy9' On page 21

1997 CV,9' Oon page 21

‘1997 GAss' on page 21

‘1997 QH,’ on page 21

‘1997 RL;3' on page 21

‘1997 RTs’ on page 22

1997 RXy’ on page 22

1997 SZy’' on page 22

‘1998 FS 44 ONn page 22

‘1998 KGs,' on page 22

‘1998 KSs5' on page 22

‘1998 KY§g1' Oon page 22

‘1998 URy3’ on page 22

1998 UU,3' on page 22

‘1998 WS;' on page 22

‘1998 WU,,' on page 22

‘1998 WV,,' on page 22

1998 WV3;’ on page 22
1998 WWj3,' on page 22
‘1998 WWs,,.5' On page 22
‘1998 WX>4' on page 22
‘1998 WX3;1' on page 22
‘1998 WY, on page 22
1998 WZ3;" on page 22
‘1998 XYgs' 0on page 22
‘1999 CB;19 ON page 22
1999 CDy5¢' 0N page 22
1999 Ch 19 ONn page 22
1999 CH; 9 0N page 22
‘1999 CJ19 On page 22
1999 CLy19' On page 22
1999 CQ 33 on page 22
1999 CXy31' on page 22
‘1999 HJ»' on page 22
‘1999 HS 1’ on page 22
‘1999 HV;11’ on page 22
‘1999 ODy’ on page 22
‘1999 OF;’ on page 22
1999 OH,’ on page 22
‘1999 OJ’ on page 22
‘1999 OJ, g’ on page 22
‘1999 OM,’ on page 22
‘1999 RG15 on page 22
‘1999 RT,14' ONn page 23
‘1999 RX>14' ON page 23
‘1999 RY,14 ON page 23
‘1999 TRy1’ on page 23
1999 XY143 On page 23
‘2000 ARs5 on page 23
‘2000 CEo5 on page 23
‘2000 CFps5 on page 23
‘2000 CFgs,g’ ON page 23
‘2000 CGos on page 23
‘2000 CKjgs5' on page 23
‘2000 CLyo4’ On page 23
‘2000 CNygs' on page 23
‘2000 COp5 0N page 23
‘2000 CRg4 On page 23
‘2000 CQs on page 23
‘2000 CQ14' ON page 23
‘2000 CQu14+8" ON page 23
‘2000 FS3' on page 23
‘2000 FVs3' on page 23
‘2000 FZ3' on page 23
‘2000 GVi46 ON page 23
‘2000 KK’ on page 23
‘2000 KL4' on page 23
‘2000 OWsg’ Oon page 23
‘2000 PDso’ on page 23
‘2000 PEy’ on page 23
‘2000 PHso' on page 23
‘2000 QLys1’ on page 23
‘2000 QLys1.5’ ON page 23
‘2001 FLygs on page 23
‘2001 FMyo4' ON page 23
‘2001 FU; 72 on page 23
‘2001 KA;7 on page 23
‘2001 KB77' on page 23
‘2001 KD77' on page 23
‘2001 KG;7' on page 23
‘2001 KY+7¢' on page 23
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‘2001 OGypg ON page 23
‘2001 OKjpg ON page 23
‘2001 QGyg’' on page 23
‘2001 QGys, s’ ON page 23
‘2001 QDyog' ON page 24
‘2001 QFgg ONn page 24
‘2001 QX322 On page 24
‘2001 XRys4' 0N page 24
‘2001 XRys4,8’ ON page 24
‘2001 XU,s4' On page 24
‘2001 XZ,55 on page 24
‘2002 CBy49 ON page 24
‘2002 DH5' on page 24
‘2002 GBsy' on page 24
‘2002 PR49 0N page 24
‘2003 FZ129' On page 24
‘2003 GHss' on page 24
‘2003 HBs7' on page 24
‘2003 HXs6' 0N page 24
‘2003 QAg,’ on page 24
‘2003 QDy12’' on page 24
‘2003 QKg1’ ONn page 24
‘2003 QQ1’ on page 24
‘2003 QW11 on page 24
‘2003 QW111+B’ on page 24
‘2003 QWgo' On page 24
‘2003 QYgo' ONn page 24
‘2003 QYgo:5' ON page 24
‘2003 S17 on page 24
‘2003 THsg' on page 24
‘2003 Tkg' on page 24
‘2003 Tkg,5’ ON page 24
‘2003 UY2,9;' ON page 24
‘2003 UZ;17 on page 24
‘2003 YL17¢9 On page 24
‘2004 O, on page 24
‘2004 PByps' on page 24
‘2004 PByps, g’ ON page 24
‘2004 PTyp7 on page 24
‘2004 PY,,’ on page 24
‘2004 VN112' on page 24
‘2004 XRq90' ON page 24
‘2005 CByg' Oon page 24
‘2005 EGy97 On page 24
‘2005 EG;p4 ON page 24
‘2005 EG;p4.5’ ON page 24
‘2005 GERg7 on page 24
‘2005 P4’ on page 24
‘2005 SDy7g' on page 24
‘2006 SQ72' on page 24
‘2007 TGy22 On page 24
‘2007 Vo5 on page 24
‘2008 KV42' on page 24
‘2008 OG¢’' on page 24
‘2008 YB3’ on page 24
‘2060-Chiron’ on page 24
‘2223-Sarpedon’ on page 24
‘2357-Phereclos’ on page 24
‘3548-Eurybates’ on page 24
‘4035-1986 WD’ on page 24
‘4829-Sergestus’ on page 24
‘5130-llioneus’ on page 25
‘5145-Pholus’ on page 25
‘6244-Amphilochos’ on page 25

‘5258-1989 AU’ on page 25
‘6511-Cloanthus’ on page 25
‘6545-1986 TR’ on page 25
‘6998-Tithonus’ on page 25
‘7066-Nessus’ on page 25
7352-1994 CO’ on page 25
‘8405-Asbolus’ on page 25
‘9030-1989 UX' on page 25
‘9430-Erichthonio’ on page 25
‘9818-Eurymachos’ on page 25
10199-Chariklo’ on page 25
‘10370-Hylonome’ on page 25
‘11089-1994 Cg on page 25
‘11351-1997 TSs' on page 25
‘11488-1988 RM1’ on page 25
‘11663-1997 GQ,' on page 25
12917-1998 TGg' on page 25
12921-1998 W4’ on page 25
‘13463-Antiphos’ on page 25
13862-1999 XTgo on page 25
‘14707-2000 CGy' on page 25
‘15094-1999 WB’ on page 25
‘15502-1999 N\47' on page 25
‘15535-2000 AL 77 on page 25
‘15760-1992 QB’ on page 26
‘15788-1993 SB’ on page 26
‘15789-1993 SC’ on page 26
‘15807-1994 G\’ on page 26
‘15809-1994 JS’ on page 26
‘15810-1994 JR on page 26
‘15820-1994 TB’ on page 26
‘15836-1995 DA’ on page 26
‘15874-1996 Tlgs' ON page 26
‘15875-1996 Tls' on page 26
‘15883-1997 CRy’ on page 26
‘15977-1998 MA;’ on page 26
‘16684-1994 J@ on page 26
‘17416-1988 RRy' on page 26
‘18060-1999 Xds6' ON page 26
18137-2000 Oy’ on page 27
‘18268-Dardanos’ on page 27
‘18493-Demoleon’ on page 27
18940-2000 Q\g' on page 27
19255-1994 VK5’ on page 27
19299-1996 S£ on page 27
19308-1996 TQ¢' on page 27
‘19521-Chaos’ on page 27
‘20000-Varuna’ on page 27
‘20108-1995 Q4 on page 27
‘20161-1996 TRg' on page 27
‘20738-1999 XGg;' On page 27
‘23549-Epicles’ on page 27
‘23694-1997 K2’ on page 27
‘24233-1999 X4 on page 27
‘24341-2000 Agd; on page 27
‘24380-2000 AA gy on page 27
‘24390-2000 AD77 on page 27
24420-2000 BY,' on page 27
‘24426-2000 CR,’ on page 27
‘24444-2000 OR,’ on page 27
24452-2000 QY7 on page 27
‘24467-2000 Sg&s' on page 27
‘24835-1995 SMs’ on page 27
‘24952-1997 Q4 on page 28
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‘24978-1998 Hgs;' on page 28
‘25347-1999 R@6 ON page 28
‘26181-1996 GQ;’ on page 28
‘26308-1998 SMss on page 28
‘26308-1998 SMgs,5’ On page 28
‘26375-1999 DR’ on page 28
‘28958-2001 CQ,’ on page 28
‘28978-Ixion’ on page 28
‘29981-1999 Ty on page 28
‘30698-Hippokoon’ on page 28
‘31820-1999 R1gs On page 28
‘31821-1999 RK,5 on page 28
‘31824-Elatus’ on page 28
‘32430-2000 R@s' on page 28
‘32532-Thereus’ on page 28
‘32615-2001 QY77 on page 28
‘32794-1989 UE’ on page 28
‘32929-1995 Q¥ on page 28
‘33001-1997 ClYy' on page 28
‘33128-1998 BUg' on page 33
‘33340-1998 V@4 on page 33
‘34785-2001 RG@; on page 33
‘35671-1998 Shks' on page 33
‘38083-Rhadamanth’ on page 33
‘38084-1999 HB,' on page 33
‘38628-Huya’ on page 33
‘39285-2001 BRs' on page 33
‘40314-1999 KR¢' on page 33
‘42301-2001 URs3 on page 33
‘42355-Typhon’ on page 33
‘42355-Typhor-B’ on page 33
‘43212-2000 Als;3' on page 33
‘44594-1999 OX' on page 33
‘45802-2000 P¥Yy' on page 33
‘47171-1999 TGg' on page 34
‘47171-1999 TGe,5' ON page 34
‘47932-2000 GN71' on page 34
‘47967-2000 Skeg On page 34
‘48249-2001 S¥45 on page 34
‘48252-2001 Tl;2 on page 34
‘48639-1995 Tlg’ on page 34
‘49036-Pelion’ on page 34
‘560000-Quaoar’ on page 34
‘51359-2000 S¢’ on page 34
‘52747-1998 HMs1' on page 34
‘52872-Okyrhoe’ on page 34
‘52975-Cyllarus’ on page 34
‘53469-2000 AX’ on page 34
‘54520-2000 Psly on page 34
‘564598-Bienor’ on page 34
‘55565-2002 AWg7 on page 34
‘55576-Amycus’ on page 34
‘55636-2002 TXoo on page 34
‘55637-2002 UXs' on page 35
‘55638-2002 Vs’ on page 35
‘56968-2000 SA,’ on page 35
‘568534-Logos’ on page 35
‘568534-Logos-B’ on page 35
‘59358-1999 Clysg' on page 35
‘60454-2000 CHos' on page 35
‘60458-2000 CM14 on page 35
‘60458-2000 CM14.8’ On page 35
‘60558-Echeclus’ on page 35
‘60608-2000 EE73 on page 35

‘60620-2000 FIQ' on page 35
‘60621-2000 FE’ on page 35
‘63252-2001 Bly1’ on page 35
‘65150-2002 CA26' on page 35
‘65225-2002 Elg4’ on page 35
‘65489-Ceto’ on page 35
‘65489-Ceta-B’ on page 35
‘66452-1999 OF' on page 35
‘66652-Borasisi’ on page 35
‘66652-BorasisiB’ on page 35
‘69986-1998 WW,' on page 35
‘69987-1998 WA’ on page 35
‘69988-1998 WA’ on page 35
‘69990-1998 WU;’ on page 35
“73480-2002 PN, on page 35
“76804-2000 QE’ on page 35
“79360-1997 Cgy’ on page 36
“79360-1997 C&, 5’ On page 36
“79978-1999 CGsg' on page 36
79983-1999 DE’ on page 36
‘80806-2000 CMps' on page 36
‘82075-2000 YW34' on page 36
‘82155-2001 F473' on page 36
‘82158-2001 Fiss' on page 36
‘83982-Crantor’ on page 36
‘84522-2002 TGy, on page 36
‘84709-2002 VW >y on page 36
‘85627-1998 HIgs;' on page 36
‘85633-1998 KRs' on page 36
‘86047-1999 O¥’ on page 36
‘86177-1999 RY15 on page 36
‘87269-2000 O@; on page 36
‘87555-2000 QB43' on page 36
‘88269-2001 KF7' on page 36
‘88611-Teharonhia’ on page 36
‘88611-TeharonhiaB’ on page 36
‘90377-Sedna’ on page 36
‘90482-Orcus’ on page 36
‘90568-2004 G\’ on page 36
‘91133-1998 HK 51’ on page 37
‘91205-1998 Ugs’ on page 37
‘91554-1999 RZ;5' on page 37
‘95626-2002 G4, on page 37
‘99328-2001 UY >3 on page 37
‘105685-2000 Sg;’ on page 37
‘111113-2001 Vigs' on page 37
118228-1996 T@Qs' on page 37
‘118379-1999 H&,' on page 37
‘118702-2000 OM7' on page 37
‘119068-2001 KG7 on page 37
‘119070-2001 KR, on page 37
‘119315-2001 S5’ on page 37
119951-2002 KX4' on page 37
119979-2002 WG&yg' on page 37
‘120061-2003 CQ@ on page 37
‘120132-2003 FY2g on page 37
‘120178-2003 OB’ on page 37
120347-Salacia’ on page 37
‘120347-SalaciaB’ on page 37
‘120348-2004 T¥e4 On page 37
‘120453-1988 RE,’ on page 37
121725-1999 XX 43 on page 37
123509-2000 WHKg3' on page 37
123509-2000 WHKgs,g' 0N page 37
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‘124729-2001 SB35 on page 37
*127546-2002 X4z’ on page 37
129772-1999 HR;' on page 37
‘130391-2000 J&’ on page 37
‘131695-2001 XS54 Oon page 37
‘134340-Pluto’ on page 37
‘134340-Pluta-B’ on page 37
‘134340-Plute-C’ on page 37
‘134340-Plute-D’ on page 37
134860-2000 Og)’ on page 37
‘134860-2000 Ogk, g’ on page 37
135182-2001 Q3. on page 37
‘136108-Haumea’ on page 37
‘136199-Eris’ on page 37
‘136472-Makemake’ on page 38
‘137294-1999 RE;5' on page 38
137295-1999 RB,6' on page 38
138537-2000 Ok;' on page 38
‘144897-2004 UXy on page 38
145451-2005 RM3’ on page 38
145452-2005 RIYs' on page 38
‘145453-2005 R’ on page 38
145480-2005 TBgy on page 38
148209-2000 Chs' on page 38
‘148780-Altjira’ on page 38
‘148780-Altjira+B’ on page 38
‘150642-2001 C4;' on page 38
‘163135-2002 C%,’ on page 38
163216-2002 ENg' on page 38
168700-2000 Gk47 on page 38
‘168703-2000 GIs3' on page 38
181708-1993 FW’ on page 38
181855-1998 WE;' on page 38
‘181867-1999 CVY,g on page 38
181871-1999 C@s3' on page 38
‘181874-1999 HW;’ on page 38
‘181902-1999 Ry 5 on page 38
182397-2001 QW7 on page 38
182933-2002 G4’ on page 38
192388-1996 Ry’ on page 38
192929-2000 AT,4’ on page 38
‘208996-2003 A4, on page 38
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Table A.2. Continued

Object References Nr.

33128-1998 Bls Delsanti et al. (2004)

Doressoundiram et al. (2002)

Delsanti et al. (2006)

Bauer et al. (2003) 9
33340-1998 V@ Boehnhardt et al. (2001)

Doressoundiram et al. (2001)

McBride et al. (2003)

Doressoundiram et al. (2002)

Delsanti et al. (2006)

Benecchi et al. (2011)

Doressoundiram et al. (2007) 12
34785-2001 R Fornasier (2007) 1
35671-1998 Shés Jewitt and Luu (2001)

Gil-Hutton and Licandro (2001)
Delsanti et al. (2001)

McBride et al. (2003)
Fornasier et al. (2004)

Doressoundiram et al. (2001) 6
38083-Rhadamanth Boehnhardt et al. (2002) 1
38084-1999 HB, Benecchi et al. (2011)

Peixinho et al. (2004)

Doressoundiram et al. (2001) 3
38628-Huya Ferrin et al. (2001)

Jewitt and Luu (2001)

Schaefer and Rabinowitz (2002)
Boehnhardt et al. (2002)
McBride et al. (2003)
Doressoundiram et al. (2007)
Doressoundiram et al. (2001)

Rabinowitz et al. (2007) 58
39285-2001 BR Fornasier (2007) 1
40314-1999 KRs Jewitt and Luu (2001)

Delsanti et al. (2006)
Boehnhardt et al. (2002)

Jewitt et al. (2007) 5
42301-2001 Ukks Doressoundiram et al. (2007)

Doressoundiram et al. (2005b)

Benecchi et al. (2011) 6
42355-Typhon Peixinho et al. (2004)

Tegler et al. (2003)
Doressoundiram et al. (2007)
Jewitt et al. (2007)

DeMeo et al. (2009)
Benecchi et al. (2009)

Rabinowitz et al. (2007) 12
42355-TyphorB Benecchi et al. (2009) 1
43212-2000 Aly3 Fornasier (2007) 1
44594-1999 OX Tegler and Romanishin (2000)

Bauer et al. (2003)

Delsanti et al. (2001)

McBride et al. (2003)

Boehnhardt et al. (2002)

Doressoundiram et al. (2002)

Peixinho et al. (2004)

Doressoundiram et al. (2005b)

Doressoundiram et al. (2007)

Delsanti et al. (2006)

Jewitt et al. (2007)

Sheppard (2010)

Doressoundiram et al. (2001) 30
45802-2000 PYy Benecchi et al. (2011) 2
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Table A.2. Continued

Object

References Nr.

47171-1999 TGes

47171-1999 TGe,s
47932-2000 G,

47967-2000 Skhog
48249-2001 S¥s
48252-2001 Thy,
48639-1995 Tk

49036-Pelion

50000-Quaoar

51359-2000 S&
52747-1998 HMs1
52872-Okyrhoe

52975-Cyllarus

53469-2000 A%
54520-2000 P33
54598-Bienor

55565-2002 AWoy

55576-Amycus

55636-2002 TXo0

Boehnhardt et al. (2001)

Delsanti et al. (2001)

McBride et al. (2003)

Delsanti et al. (2004)

Dotto et al. (2003)

Tegler et al. (2003)

Doressoundiram et al. (2007)

Protopapa et al. (2009)

DeMeo et al. (2009)

Benecchi et al. (2009)

Doressoundiram et al. (2001)

Rabinowitz et al. (2007) 23

Benecchi et al. (2009) 1

McBride et al. (2003)

Boehnhardt et al. (2002)

Doressoundiram et al. (2007)

DeMeo et al. (2009)

Rabinowitz et al. (2007)

Fornasier (2007)

Fornasier (2007)

Fornasier (2007)

Delsanti et al. (2004)

Doressoundiram et al. (2002)

Benecchi et al. (2011)

Sheppard (2010) 4
Tegler and Romanishin (2000)

Boehnhardt et al. (2002)

Doressoundiram et al. (2002) 3
Fornasier et al. (2004)

Tegler et al. (2003)

DeMeo et al. (2009)

N e

Rabinowitz et al. (2007) 4
Fornasier (2007) 1
Tegler and Romanishin (2003) 1

Bauer et al. (2003)

Delsanti et al. (2001)

Dotto et al. (2003)

Delsanti et al. (2006)

Doressoundiram et al. (2007)

Doressoundiram et al. (2001) 18
Boehnhardt et al. (2001)

Delsanti et al. (2004)

Bauer et al. (2003)

Doressoundiram et al. (2002)

Tegler et al. (2003)

Fornasier (2007)

Benecchi et al. (2011)
Delsanti et al. (2004)

Doressoundiram et al. (2002)

Tegler et al. (2003)

Dotto et al. (2003)

Bauer et al. (2003)

Doressoundiram et al. (2007)

DeMeo et al. (2009)

Rabinowitz et al. (2007) 15

Doressoundiram et al. (2005a)

Fornasier et al. (2004)

Jewitt et al. (2007)

DeMeo et al. (2009)

Rabinowitz et al. (2007) 9
Peixinho et al. (2004)

Bauer et al. (2003)

Fornasier et al. (2004)

Doressoundiram et al. (2005a)

Doressoundiram et al. (2007) 19

Tegler et al. (2003)

Doressoundiram et al. (2005b)

Jewitt et al. (2007)

Ortiz et al. (2004)

Rabinowitz et al. (2008)

Rabinowitz et al. (2007) 8

= k= ©
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Table A.2. Continued

Object

References

Nr.

55637-2002 UXs

55638-2002 Vb5

56968-2000 S
58534-Logos

58534-LogosB

59358-1999 Clsg
60454-2000 Chbs
60458-2000 CMy4

60458-2000 CMh4.5
60558-Echeclus

60608-2000 Ek3

60620-2000 Flp

60621-2000 FE

63252-2001 Blyy

65150-2002 CAvs
65225-2002 EK,
65489-Ceto

65489-Cete B
66452-1999 OF

66652-Borasisi

66652-BorasisiB
69986-1998 WW,

69987-1998 WAs
69988-1998 WA,

69990-1998 Wi,
73480-2002 Phk

76804-2000 QE

Jewitt et al. (2007)
Doressoundiram et al. (2007)
DeMeo et al. (2009)
Rabinowitz et al. (2007)
Rabinowitz et al. (2007)
Barucci et al. (2006)
Fornasier (2007)

Jewitt and Luu (2001)
Boehnhardt et al. (2001)

Gil-Hutton and Licandro (2001)

Benecchi et al. (2011)
Barucci et al. (2000)
Benecchi et al. (2009)
Benecchi et al. (2009)
Doressoundiram et al. (2002)
Peixinho et al. (2004)
Benecchi et al. (2011)
Tegler et al. (2003)
Benecchi et al. (2009)
Benecchi et al. (2009)
Boehnhardt et al. (2002)
Delsanti et al. (2006)
Bauer et al. (2003)
Jewitt (2009b)
DeMeo et al. (2009)
Boehnhardt et al. (2002)
Benecchi et al. (2011)
Tegler et al. (2003)
Boehnhardt et al. (2002)
Benecchi et al. (2011)
Peixinho et al. (2004)
Doressoundiram et al. (2002)
Benecchi et al. (2011)
Tegler et al. (2003)
Bauer et al. (2003)
Doressoundiram et al. (2003)
Peixinho et al. (2004)
Tegler et al. (2003)
Fornasier (2007)
Fornasier (2007)
Tegler et al. (2003)
Jewitt et al. (2007)
Benecchi et al. (2009)
Benecchi et al. (2009)
Peixinho et al. (2004)
Benecchi et al. (2011)
Delsanti et al. (2001)
McBride et al. (2003)
Delsanti et al. (2006)
Benecchi et al. (2011)
Benecchi et al. (2009)
Doressoundiram et al. (2001)
Benecchi et al. (2009)
Doressoundiram et al. (2002)
Peixinho et al. (2004)
Benecchi et al. (2011)
Benecchi et al. (2011)
Peixinho et al. (2004)
Peixinho et al. (2004)
Tegler et al. (2003)
Doressoundiram et al. (2007)
Rabinowitz et al. (2007)
Fornasier (2007)

=N

= W

= N
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Table A.2. Continued

Object

References

Nr.

79360-1997 CH

79360-1997 C®.8
79978-1999 Ceg

79983-1999 DF
80806-2000 CMys

82075-2000 YWs4

82155-2001 F43

82158-2001 FRs

83982-Crantor

84522-2002 TGy

84709-2002 VW5
85627-1998 HR;
85633-1998 KRs

86047-1999 OY

86177-1999 RY5
87269-2000 O@;
87555-2000 QB3
88269-2001 Kk~
88611-Teharonhia

88611-TeharonhiaB
90377-Sedna

90482-Orcus

90568-2004 GY

Romanishin and Tegler (1999)
Jewitt and Luu (2001)
Davies et al. (2000)
Boehnhardt et al. (2001)
Delsanti et al. (2006)
Benecchi et al. (2011)
Jewitt et al. (2007)
Barucci et al. (2000)
Benecchi et al. (2009)
Tegler and Romanishin (1998)
Benecchi et al. (2009)
Delsanti et al. (2001)
Doressoundiram et al. (2002)
Doressoundiram et al. (2002)
Benecchi et al. (2011)
Benecchi et al. (2009)
Peixinho et al. (2004)
Benecchi et al. (2011)
Doressoundiram et al. (2005b)
Doressoundiram et al. (2007)
Jewitt et al. (2007)
Sheppard (2010)
Benecchi et al. (2009)
Peixinho et al. (2004)
Tegler et al. (2003)
Doressoundiram et al. (2007)
Jewitt et al. (2007)
Peixinho et al. (2004)
Doressoundiram et al. (2005b)
Tegler et al. (2003)
Jewitt et al. (2007)

Peixinho et al. (2004)
Bauer et al. (2003)
Tegler et al. (2003)
Doressoundiram et al. (2005a)
Fornasier et al. (2004)
Doressoundiram et al. (2007)
DeMeo et al. (2009)
Sheppard (2010)
Rabinowitz et al. (2008)
Fornasier (2007)
Benecchi et al. (2011)
Boehnhardt et al. (2002)
Tegler and Romanishin (2003)
Benecchi et al. (2011)
Tegler and Romanishin (2000)
Boehnhardt et al. (2002)
Doressoundiram et al. (2002)
Benecchi et al. (2011)
Jewitt et al. (2007)
Boehnhardt et al. (2002)
Benecchi et al. (2011)
Doressoundiram et al. (2001)
Tegler et al. (2003)
Benecchi et al. (2011)
Sheppard (2010)
Peixinho et al. (2004)
Doressoundiram et al. (2007)
Tegler et al. (2003)

Benecchi et al. (2009)
Benecchi et al. (2009)

Barucci et al. (2005)
Sheppard (2010)
Rabinowitz et al. (2007)

Rabinowitz et al. (2004)
de Bergh et al. (2005)
Rabinowitz et al. (2007)
DeMeo et al. (2009)
Rabinowitz et al. (2008)

15

=N

14

17

[EEN el V]




O. R. Hainaut et al.: Colours of Minor Bodies in the Outer $&8gstem Online Material p 37

Table A.2. Continued

Object References Nr.
91133-1998 HKs; Boehnhardt et al. (2001)

McBride et al. (2003)

Doressoundiram et al. (2002)

Benecchi et al. (2011)

Doressoundiram et al. (2001) 6
91205-1998 Uy Peixinho et al. (2004) 2
91554-1999 R4;5 Boehnhardt et al. (2002) 1
95626-2002 GZ Doressoundiram et al. (2005b)

Bauer et al. (2003)

Tegler et al. (2003)

Fornasier et al. (2004)

Doressoundiram et al. (2007)

Rabinowitz et al. (2007) 18
99328-2001 UYo3 Fornasier (2007) 1
105685-2000 S& Fornasier (2007) 1
111113-2001 Vi§s Fornasier (2007) 1
118228-1996 T Romanishin and Tegler (1999)

Davies et al. (2000)

Gil-Hutton and Licandro (2001)

Jewitt and Luu (2001)

Benecchi et al. (2011)

Tegler and Romanishin (1998) 7
118379-1999 HG Boehnhardt et al. (2002)

Benecchi et al. (2011) 3
118702-2000 ONY Sheppard (2010) 1
119068-2001 K& Tegler et al. (2003) 1
119070-2001 KR Benecchi et al. (2011) 1
119315-2001 S@Q Tegler et al. (2003) 1
119951-2002 KXy DeMeo et al. (2009)

Rabinowitz et al. (2007)

Romanishin et al. (2010) 3
119979-2002 W&y Benecchi et al. (2009) 1
120061-2003 CQ Tegler et al. (2003)

Doressoundiram et al. (2007) 11
120132-2003 FY,g DeMeo et al. (2009)

Sheppard (2010) 3
120178-2003 OB Rabinowitz et al. (2008) 1
120347-Salacia Benecchi et al. (2009) 1
120347-SalacieB Benecchi et al. (2009) 1
120348-2004 T¥s4 Rabinowitz et al. (2007) 1
120453-1988 Rk Fornasier (2007) 1
121725-1999 XX43 Bauer et al. (2003)

Doressoundiram et al. (2002)

Peixinho et al. (2004) 10
123509-2000 WHKg3 Benecchi et al. (2009) 1
123509-2000 WKgs. 5 Benecchi et al. (2009) 1
124729-2001 SBs Fornasier (2007) 1
127546-2002 Xlg; Sheppard (2010) 1
129772-1999 HRY Doressoundiram et al. (2001) 1
130391-2000 Jg Benecchi et al. (2011) 1
131695-2001 XS54 Benecchi et al. (2011) 1
134340-Pluto Buratti et al. (2003)

Jewitt and Luu (2001)

Buie et al. (2006) 4
134340-PluteB Buie et al. (2006) 1
134340-PluteC Buie et al. (2006) 1
134340-Plute D Buie et al. (2006) 1
134860-2000 Q3 Doressoundiram et al. (2002)

Delsanti et al. (2006)

Benecchi et al. (2011)

Benecchi et al. (2009) 5
134860-2000 O35 Benecchi et al. (2009) 1
135182-2001 Q3. Romanishin et al. (2010) 1
136108-Haumea Jewitt et al. (2007)

Rabinowitz et al. (2007)

Trujillo et al. (2007) 3
136199-Eris Carraro et al. (2006)

DeMeo et al. (2009)

Rabinowitz et al. (2007) 64
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Table A.2. Continued

Object References Nr.
136472-Makemake Rabinowitz et al. (2007) 1
137294-1999 REs Boehnhardt et al. (2002)

Benecchi et al. (2011) 3
137295-1999 RB¢ Boehnhardt et al. (2002) 1
138537-2000 Ok Delsanti et al. (2001)

Delsanti et al. (2004)

Doressoundiram et al. (2002)

Benecchi et al. (2011) 5
144897-2004 UXy Romanishin et al. (2010) 1
145451-2005 RV, DeMeo et al. (2009)

Rabinowitz et al. (2008) 2
145452-2005 Rbh DeMeo et al. (2009) 2
145453-2005 R} DeMeo et al. (2009)

Rabinowitz et al. (2008) 3
145480-2005 TByo Sheppard (2010) 1
148209-2000 Chs Tegler et al. (2003)

Benecchi et al. (2011)

Sheppard (2010) 3
148780-Altjira Benecchi et al. (2009) 1
148780-Altjira+B Benecchi et al. (2009) 1
150642-2001 C# Delsanti et al. (2006) 1
163135-2002 C7; Fornasier (2007) 1
163216-2002 ER Fornasier (2007) 1
168700-2000 Gky Benecchi et al. (2011) 1
168703-2000 GR; Doressoundiram et al. (2002)

Benecchi et al. (2011)

Peixinho et al. (2004) 5
181708-1993 FW Green et al. (1997)

Tegler and Romanishin (2003)

Benecchi et al. (2011)

Barucci et al. (2000)

Romanishin et al. (1997) 8
181855-1998 W1 Peixinho et al. (2004)

Snodgrass et al. (2010) 3
181867-1999 CVis Peixinho et al. (2004) 1
181871-1999 CQ3 Benecchi et al. (2011) 1
181874-1999 HW, Benecchi et al. (2011)

Sheppard (2010) 2
181902-1999 RBs Boehnhardt et al. (2002)

Benecchi et al. (2011) 2
182397-2001 QW4 Sheppard (2010) 1
182933-2002 G# Benecchi et al. (2009) 1
192388-1996 R Fornasier (2007) 1
192929-2000 AT, Fornasier (2007) 1
208996-2003 A4, Fornasier et al. (2004)

Doressoundiram et al. (2007)

DeMeo et al. (2009)

Rabinowitz et al. (2008) 9




