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ITNO SURFACES: WHAT & WHY
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Neptune

TNOs were distributed into
the outer Solar System during
glant planet migration

he orbital distribution of
'NOs provides constraints on
the dynamics of scattering
The surface properties of
'NOs provide constraints on
the surface properties of the
initial proto-planetesimal disk
Surface properties result from
composition and evolution

Plot prepared by the Miner Planet Center (2018 July17)

Minor Planet Center:
Outer Solar System
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INO SURFACESIWHAT & WHY

a. colour and the planetesimal disk
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b. changing the planetary architecture
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The Col-OSSOS Project
Sample Is from a
characterized survey
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ow-up photometry of a

magnitude limited sub-sample
of the Outer Solar System
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Colossos Science Goals
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surface types
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Colors of the Outer Solar System
Origins Survey (Col-O5505) |
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Col-OSSOS Expansion
Constraining Neptune's Migration:
Surfaces of Resonant TINOs

Rosemary Pike, Kat Volk, Ruth Murray-Clay, Wes Fraser, Michele Bannister,
Michael Marsset, Meg Schwamb, Matt Lehner; Aurelie Gulibert

* Dynamical simulations of Neptune's migration to
predict the number of cold classicals in the 2:1

R ERciometry of a complete sample of 2: NG
from the OS50S Ensemble characterized surveys
N g, r,and z bands
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Col-OSSOS Ex

LBT in Mount Graham, AZ
34 TNQOs In the 2:1, mr<24.5

z band using LBC Red

g and r using LBC Blue

bansion Program on LB 1

34 TNOs in the 2:1, mr<24.5

April 2018:2/3 nights lost to weather

5 2:1s and 2 Cold classicals observed

2018B: 3.5 nights awarded by NOAO



CONCLUSIONS

» Red Cold Classical TNO surfaces are distinct from
dynamically excited TNO surfaces in the combination of g, 1,

and z-bands.

» Separating INOs based on a bimodal distribution i1s not
sufficient to correctly identity red and neutral TINO surfaces

@lasses,

» Simultaneous or near-simultaneous photometry Is necessary
to distinguish the red dynamically excrited TNOs from the
neutral dynamically excited TNO:s.

» Photometry In grz can be used to identity TNOs with cold
classical surfaces outside the cold classical dynamical region,
such as the 2:| resonance. We target this resonance in our

current LBT program.
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Additional papers by the Col-O5505 Team



TRIPPy: TRAILED IMAGE PHOTOMETRY IN PYTHON

WESLEY FRASERI, MIKE ALEXANDERSENZ, MEGAN E. SCHWAMBz, MICHAEL MARSSET3, ROSEMARY E. PIKE4, J. J. KAVELAARS® X
MICHELE T. BANNISTER4, SUSAN BENECCHI

® AND AUDREY DELSANTI’

Figure 2. Example of a pill aperture. The full aperture, outlined in solid white, STaERSE
is the combination of a rectangle of length [, and width 2r, with two : -

semicircular end-caps of radius r, all rotated at angle «. For aperture SUbtraCthﬂ S UbtraCtlon
photometry, the background is measured inside a user specified box, and

outside a pill aperture with larger r (but the same /). The image is a 480 s
exposure of asteroid 2006, Polonskaya, taken on 2008 January 15 14:40:25

UTC when the asteroid had a rate of motion of 19”704 hr™' at angle 30°9. The : :
peak pixels are nearly 9000 ADU brighter than the background. PU b| |Sh ed N AJ 20 | 6



All planetesimals born near the Kuiper
belt formed as binaries
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¥  S-type asteroids
C-type asteroids

%* X-type asteroids
other asteroids
Jupiter Trojans

»  TNOs/JFCs (MBOSS)
TNOs (Col-0SS0S)

Y 1172017 U1
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Gemini DD Award
Calibrated images released to the

public within 5 weeks of observationé
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Col-OSSO0S: Color and Inclination are Correlated Throughout the Kuiper Belt

Michael Marsset, Wesley C. Fraser, Rosemary E. Pike, Michele T. Bannister, Megan E. Schwamb, Kathryn
Volk, J. J. Kavelaars, and OSSOS Core (In prep.)

“Blue” TNOs have larger orbital

inclinations than “red” objects OSSOS Survey Simulator:
(dynamically hot populations) Not an effect of discovery biases
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Col-O550S: The Colours of the Outer Solar System Origins Survey

M. Schwamb, M. Bannister, W. Fraser; M. Marsset, R. Pike, |.J. Kavelaars, S. Benecchi, M. Lehner; 5.Y.Wang,
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