THE KUIPER BELT: BETWEEN AND
BEYOND

Maya Kovalik
Mentor: Nathan Kaib
OU Physics REU 2018




INCLINATION

orbital
inclination

Earth's rotation

satellite orbit

Photo credit: https://earthobservatory.nasa.gov/Features/OrbitsCatalog 7/26/18



DISTANCE

perihelion

O

Semimajor axis

AU = astronomical unit



ECCENTRICITY

Low (~0)

High (0<e<I)




MORE VOCABULARY

Kuiper Belt
Oort Cloud

Planet 9

Outer Solar System Origins Survey

(OSSOS)

“scatterer”

8h
10h
12h : :
. 4Q du
60 au
80au 3
15AP",
13AE™
15h
15AM

13A0

6h
4h
galactic plane
avoidance zone T
~15BC/D
2h
: “14BH
13BL
15BS/T
p
o ] e oh
0 Siﬁo?um rones 3 .
®Neptune
22h
galactic plane
avoidande zone
20h

18h

Figure 1. Spatial relationship of the regions of sky targeted by OSSOS to the geometry of the outer solar system. The eight sky blocks are indicated by blue wedges,
flattened from their low 0°~10° inclinations into the plane (the on-sky projection is shown in Figure 2). The blocks were placed to avoid the dense star fields of the

galaxy (schematically indicated by gray shading). Gray dots show the predicted position density of the observable fraction (m, < 24.7) of objects in the 3:2 resonance
with Neptune, as modeled by Gladman et al. (2012). Blue dots are the 840 characterized OSSOS discoveries (Table 3), which were found at heliocentric distances
between 6 and 83 au. The sensitivity of OSSOS to distant moving objects extends beyond the figure boundaries to ~100-130 au and is discussed in Section 2.9.

Photo Credit: https://doi.org/10.3847/1538-4365/aab77a
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SIMULATION: REMOVAL AT 1000AU
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SIMULATION: REMOVAL AT 1000AU
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SIMULATION: REMOVAL AT 1000AU

60 Inclination vs. Semimajor Axis of Scatterers run through Survey Simulator . Perihelion vs. Semimajor Axis of Scatterers run through Survey Simulator
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NEW SIMULATIONS




Inclination (deg)

SIMULATION WITH OORT CLOUD
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SIMULATION WITH PLANET 9

200 Inclination vs. Semimajor Axis of Scatterers run through Survey Simulator so Perihelion vs. Semimajor Axis of Scatterers run through Survey Simulator
T T T T T T T T T T

150 -

100 -

Perihelion (AU)

—50. | | | Il 1 1 1 1
—=500 0 500 1000 1500 2000 2500 —500 0 500 1000 1500 2000 2500

Semimajor Axis (AU) Semimajor Axis (AU)

&



175

Inclination (deg)
= - [
(6,1 ~ o N ul
o [6,] o [6,] o

N
%]

BLAST FROM THE PAST
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