
Introduction

Planet 9 is a theoretical ninth planet in our solar system. Planet 9 is however not Pluto but an

entirely different planet with an extremely long orbital period (roughly 15,000 years and is a

much larger icy planet similar in size (?) to Earth (but around 10x as massive). Additionally

Planet 9 has an aphelion around 1200x farther from the sun than Earth is and spends the majority

of its rotational period among Trans-Neptunian Objects  (TNOs) in the Kuiper belt.

TNOs are icy planet-like bodies that are remnants from the original formation of our solar

system. Early in the 2000’s scientists noted that the long period TNOs are in two  distinct

bundles relative to each other however this causes asymmetry. and Planet 9 could explain why

the TNOs are where they are as its gravity and rotation would affect the other TNO’s. Despite

only a few long period TNO’s existing, there are well over 800 in our solar system as a whole.

In the past, unexpected irregularities in the orbit of  Uranus suggested another planet

must exist in our solar system as Pluto was of too low of mass to cause these irregularities .

However it would later be discovered that Neptune has a lower mass than originally thought, and

could be causing said irregularities 2108.09868.pdf (arxiv.org) . For a brief time the search for

Planet 9 ended but  in 2016, orbital irregularities were discovered in the Kuieper belt potentially

reigniting  interest in the existence of  Planet 9. A point of controversy in the case of Planet 9 is

that the orbital clustering could be random and/or observational bias and therefore not be

significant. However, statistical calculations have suggested that there is a 0.04% chance that the

data could be insignificant 2108.09868.pdf (arxiv.org).

The existence of Planet 9 is quite difficult to confirm due to a variety of reasons. First its

massive orbital path means  there are only  a few windows every so often to even possibly be
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detected. Second,  the nature of Planet 9 suggests that it is not a bright planet and that it would

need at least a 10 meter or larger telescope to see with our own eyes. Finally special techniques

must be used to find Planet 9 as you are essentially searching for a slow moving icy body and

that gives the secondary effect of finding other TNOs. The goal of this is to see if a Planet 9 does

exist , then how could it be found and tracked, and how long would it take before it would be

possible to.

Methods

A simulation will be used to map the planets in our solar system to help locate Planet 9. Using

JPL Ephemeris data for the initial conditions, a simulation of our solar system will be created

that first calculates the acceleration due to gravity and speed at which each planet would be

going using kinematic equations, a kind of equation used to propagate the motion of an object,

and in this case planets. This simulation will be run using a set time of sixteen hundred years,

utilizing Kepler's law to determine the orbital period required for Planet 9 to come within a

plausible detection range, which at the least would be sixteen hundred years. The results will be

compared with JPL Ephemeris data predictions . Planet 9 will then be added  to the simulation at

varying masses and eccentricities to investigate potential shifts in the orbits of the other eight

planets over a long period of time due to the influence of Planet 9. Additionally Planet 9 will be

tracked via how it influences the axis of other planets in our solar system. This will be done by a

relatively small change in degrees for Planet 9 and then tracking it’s potential position to see how

it influences the rest of our solar system.

● Newton’s Law of Gravity

● Kinematic Equations



● Kepler’s Law of Periods

● JPL Ephemeris

● Internal vs. External Consistency check

● Say what you are varying and define the relevant parameters (like what is a semimajor

axis, ecliptic, angle of inclination, etc.)
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