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NASA's OSIRIS-APEX Mission: Decoding the Celestial Enigma of Apophis

(NASA's OSIRIS-APEX mission, redirected from Bennu, is set to unveil the celestial mysteries of asteroid Apophis, providing
unprecedented insights into its composition and the dynamics of its impending close encounter with Earth in 2029.)

(Source: space.com)
In a spectacular turn of celestial exploration, NASA's OSIRIS-REx spacecraft, having completed its
triumphant mission to the asteroid Bennu, is embarking on a new and thrilling venture: Apophis. This
colossal asteroid, named after the ancient Egyptian god of Chaos, is slated for an extraordinary close
encounter with Earth on April 13, 2029. The OSIRIS-APEX mission, standing for Origins, Spectral
Interpretation, Resource Identification, and Security — Apophis Explorer, is poised to unravel the
mysteries surrounding this celestial enigma, promising groundbreaking insights into its composition,
surface dynamics, and the potential implications of its proximity to our planet.
Apophis: A Mythological Serpent in Space
1. Mythological Roots
a. Named after the malevolent serpent in ancient Egyptian mythology, Apophis symbolizes chaos and
malevolence.
b. In Egyptian folklore, Apophis is visualized as a serpent-shaped god, harboring the intention to plunge
the world into darkness and disorder.
2. Celestial Wanderer
a. Apophis, the celestial body, orbits the Sun much like Earth, periodically approaching our planet.
b. Contrary to its mythological namesake, Apophis does not pose an imminent threat to Earth.
NASA's Strategic Redirection: OSIRIS-APEX Mission
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(Source: space coast daily)

1. Mission Overview

a. OSIRIS-REx spacecraft rerouted from Bennu to Apophis after successfully completing its mission in
September 2023.

b. Rebranded as OSIRIS-APEX (Apophis Explorer), the spacecraft initiates a $200 million mission to
uncover the mysteries shrouding Apophis.

2. Unprecedented Close Encounter

a. Apophis is anticipated to pass within an astonishingly close distance of 32,000 kilometers from
Earth's surface on April 13, 2029.

b. OSIRIS-APEX aims to maneuver within 25 meters of Apophis's surface, aiming to gather critical data
that could reshape our understanding of this enigmatic asteroid.

From Concerns to Certainties: Apophis' Evolving Impact Assessment

1. Initial Concerns

a. Discovered in 2004, Apophis sparked concerns as one of the most hazardous asteroids with a looming
impact risk.

b. Initial predictions hinted at a perilously close approach in 2029, prompting apprehensions of a
potential collision with Earth.

2. Orbit Analysis and Impact Risks

a. March 2021 brought about a turning point with additional observations and radar campaigns
significantly refining Apophis's orbit.

b. The once-dreaded impact in 2029 was conclusively ruled out, along with potential risks in 2036,
leaving only a slight chance of impact in 2068.

3. Improved Knowledge and Certainty

a. Radar observations, including a bistatic experiment involving Goldstone and Green Bank telescopes,
offered precise data on Apophis's position.

b. The Sentry Impact Risk Table, managed by CNEQOS, removed Apophis from the risk list, assuring no
impact risk for at least the next century.

A Close Encounter in 2029: Unprecedented Science Opportunity
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1. Orbital Dynamics

a. Apophis will execute a mesmerizing passage within 20,000 miles (32,000 kilometers) of Earth on April
13, 2029, closer than geosynchronous satellites.

b. The 2029 close approach stands as a unique spectacle for ground-based observers in the Eastern
Hemisphere, offering a naked-eye view of Apophis.

2. OSIRIS-APEX's Role

a. Scheduled to arrive on April 13, 2029, OSIRIS-APEX will operate in Apophis's proximity for
approximately 18 months.

b. Armed with advanced instruments like imagers, spectrometers, and a laser altimeter, OSIRIS-APEX
aims to scrutinize changes induced by the Earth encounter.

3. Scientific Insights and Planetary Defense

a. Apophis's proximity serves as an extraordinary opportunity to study planetary defense strategies, a
paramount focus for NASA.

b. The gravitational interplay and tidal forces during this close encounter may provide profound insights
into the evolution of celestial bodies, contributing to our understanding of planetary formation.
Apophis: Size, Distance, Orbit, and Composition

1. Size and Distance

a. Apophis boasts dimensions of approximately 1,100 feet (340 meters) and is poised to pass within
19,794 miles (31,860 kilometers) of Earth in 2029.

b. This impending close approach represents the nearest encounter by an asteroid of this size that
scientists have known about in advance.

2. Orbit and Rotation

a. Apophis's orbit intricately intersects Earth's orbit, completing a solar circuit in about 0.9 years.

b. The asteroid's gravitational dance with Earth in 2029 is anticipated to broaden its orbit, prompting a
reclassification from the Aten to Apollo group.

3. Structure and Surface

a. Classified as an S-type asteroid, Apophis comprises silicate and nickel-iron materials.
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b. While radar observations hint at an elongated, possibly peanut-like shape, high-resolution images are
eagerly anticipated to unveil the asteroid's true visage.

OSIRIS-APEX's Extended Mission: Post-Passage Studies

1. Seismic Events and Surface Analysis

a. OSIRIS-APEX aims to conduct a meticulous surface analysis, maneuvering within 25 meters of
Apophis's surface to comprehend changes induced by Earth's gravity.

b. Scientists are particularly interested in investigating potential seismic events triggered by the close
encounter, which could alter the asteroid's rotation and orbit.

2. Extended Duration

a. Post-encounter, OSIRIS-APEX extends its mission duration to 18 months, enabling a comprehensive
study of Apophis's post-encounter state.

b. This prolonged observation period promises to yield invaluable insights into the dynamic interactions
of celestial bodies and their evolution.

Scientific Ramifications: Apophis as a Window to Celestial Evolution

1. Planetary Defense Perspectives

a. Apophis's close approach presents an unprecedented opportunity to study planetary defense
strategies, crucial for safeguarding Earth from potential celestial threats.

b. Insights gained from this encounter will aid in refining and developing strategies for mitigating future
asteroid impact risks.

2. Tidal Forces and Celestial Evolution

a. The gravitational forces at play during Apophis's close encounter offer a unique chance to study tidal
forces and their impact on celestial bodies.

b. Observations may provide insights into the evolutionary processes shaping asteroids and planets,
unraveling the mysteries of our solar system's early formation.

3. OSIRIS-APEX's Legacy

a. OSIRIS-APEX's extended mission, post the close encounter with Apophis, is poised to leave an
indelible mark on our understanding of asteroids and their role in the broader celestial narrative.

b. The mission's legacy includes advancements in planetary defense, celestial mechanics, and the
evolution of space rocks.

Apophis - A Celestial Marvel Unveiled

In conclusion, the strategic redirection of NASA's OSIRIS-REx spacecraft to Apophis represents a pivotal
moment in our exploration of near-Earth asteroids. The impending close encounter in 2029 not only
dispels concerns of a potential impact but also sets the stage for an unparalleled scientific spectacle.
OSIRIS-APEX, armed with cutting-edge instruments, is poised to demystify Apophis, contributing to our
understanding of planetary defense and the intricate dance of celestial bodies. As humanity eagerly
awaits this cosmic rendezvous, the OSIRIS-APEX mission stands as a testament to our unyielding quest
for knowledge about the cosmos, unraveling the secrets of a celestial serpent that has intrigued and
captivated our collective imagination.
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