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Introduction

One of the greatest successes of the Einstein’s Gen-
eral Theory of Relativity (GR) was the prediction,[1],
of the precession of perihelion of Mercury. The
expression,[2], to compute this precession tells us that
substantial GR precession would occur only if the bod-
ies have a combination of both moderately small per-
ihelion distance (q) and semi-major axis (a). Mini-
mum Orbit Intersection Distance (MOID) is a quantity
which helps us to understand the closest proximity of
two orbits in space. Hence evaluating MOID is crucial
to understand close encounters and collision scenarios
better. In this work, we look at the possible scenarios
where a small GR precession in argument of pericentre
(ω) can create substantial changes in MOID for small
bodies ranging from meteoroids to asteroids.

Analytical Approach and Numeri-
cal Integrations

Previous works, [3][4], have looked into neat analyt-
ical techniques to understand different collision sce-
narios and we use those standard expressions to com-
pute MOID analytically. We find that the nature of
this function is such that a relatively small GR preces-
sion (∆ω ∼ 10−1 degrees/10 kyr) can lead to dras-
tic changes in MOID values (dMOID ∼ 10−3 AU)
depending on the initial value of ω. Numerical inte-
grations were done with package MERCURY incor-
porating the GR code to test the same effects. Numer-
ical approach showed the same interesting relation-
ship (as shown by analytical theory) between values
of ω and the peaks/dips in MOID values. Previous
works, [5][6], have shown that GR precession sup-
presses Kozai oscillations and this aspect was verified
using our integrations. We find an overall agreement
between both analytical and numerical methods.

Discussion
We find that GR precession could play an important
role in the calculations pertaining to MOID and impact
forecasts in the case of some small solar system bod-
ies. Previous works, [7][8][9][10][11], have looked
into impact probabilities and collision scenarios on
planets from different small body populations. This
work aims to find certain sub-sets where GR could
play an interesting role. Certain parallels are drawn
between the cases of asteroids, comets and small q me-
teoroid streams (similar to the one discussed in [12]).
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