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Abstract

Dark comets are a serious hazard to Earth, as they could collide with Earth without warning. Thousands of these unseen 
comets are currently traveling near Erath. Only a few of them are identified. They are hard to detect due to their nearly 
invisible nature. This paper gives a concise overview of the dark comets and the risks associated with such celestial invisible 
objects. Additionally, we try to highlight the modern technology tools to identify and detect dark comets.
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Abbreviations 

JWST: James Webb Space Telescopes; AI: Artificial 
Intelligence; DART: Double Asteroid Redirection Test; AIDA: 
Asteroid Impact & Deflection Assessment; PDCO: Planetary 
Defense Coordination Office; NEOs: Near-Earth Objects.

Introduction

Dark comets are near-Earth celestial invisible objects. 
Such hidden comets have no tails and no bright visible 
coma. They usually come from the asteroid belt and buzz 
around Earth [1]. Such unseen comets do not reflect much 
light, which makes them very difficult to detect like ordinary 
comets that have visible glowing tails [2]. Dark comets have 
little or no ice covering, which prevents them from having 

a glowing tail or visible coma. In addition, macromolecular 
carbon compounds on dark comet surfaces appear to be 
associated with the existence of very low-albedo material on 
these bodies. 

In other words, dark comets are a hazardous threat, as 
they could strike our planet without warning [1,2]. Motivated 
by this, we present this work to sound the alarm on the dark 
comets threat. The rest of the paper is organized as follows. 
In Section 2, a brief discussion about the dark comets is 
presented, while in Section 3, we highlight the role of dark 
comets in supplying Earth with water. Section 4 is devoted 
to discussing the modern technology techniques that can be 
used in detecting dark comets.
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(a) Dark Comet                                        (b) Asteroid
Figure 1: A Comparison between a Dark Comet (a) and an Asteroid (b).

Dark Comets: The Great Threat to Earth

Comets and asteroids are celestial objects in our solar 
system. Asteroids are stony or metallic objects, while comets 
are composed of ice, dust, and organic materials. Asteroids 
are mostly found in the asteroid belt between Mars and 
Jupiter. On the other hand, comets originate in far-off places 
like the Oort Cloud or Kuiper Belt. Comets’ ice vaporizes as 
they get closer to the sun, producing a shining coma and tails 
that extend outward. Asteroids and comets are considered a 
danger to Earth. They could hit Earth and have devastating 
consequences. So, detecting and tracking such objects is a 
crucial aspect. In the last few decades, ground telescopes 
were used to track earlier detected asteroids like Ceres 
and Vesta, and comets like Halley’s Comet and Hale-Bopp. 
Recently, modern advanced observational technology has 
improved our understanding of these objects, particularly 
with space missions like the Rosetta mission, which 
provided us with detailed study of Comet 67P/Churyumov–
Gerasimenko). In addition, the utilization of modern space 
telescopes like Hubble space telescope and James Webb 
space telescopes (JWST) plays significant roles in studying 
comets and asteroids. Such space telescope provide high-
resolution images and detailed spectroscopic data. 

Dark comets have the properties of both asteroids and 
comets. They are a bigger hazard to Earth than scientists 
realized. Dark comets are invisible objects traveling at 
rapid speeds and could strike the Earth without warning, 
causing potential effects on Earth [3]. Although they 
represent about 60% of the objects near-Earth, only a small 
percentage of them are known, like comet 67P/Churyumov–
Gerasimenko, comet Borrelly (19P/Borrelly), Comet Encke 
and comet Tempel 1 (9P/Tempel 1) [4]. Their unstable and 

unpredictable orbits make them very dangerous to Earth. 
Dark comets have the properties of both asteroids and 
comets. They are challenging to identify as they don’t really 
reflect much light (Figure 1).

Did Earth’s Water Come From Dark Comets a 
Long Time Ago?

Since dark comets are most likely near Earth and contain 
water ice, they may play a significant role in supplying Earth 
with water, but scientists are unsure if water was brought to 
Earth by dark comets. We may claim that there is still great 
debate on the exact process by which water on Earth arrived. 
Several Modern researches have demonstrated that this is an 
additional route for ice to reach the Earth’s atmosphere from 
the solar system [4]. “We don’t know if these dark comets 
delivered water to Earth. We can’t say that. But we can say 
that there is still debate over how exactly the Earth’s water 
got here. The work we’ve done has shown that this is another 
pathway to get ice from somewhere in the rest of the solar 
system to the Earth’s environment,” Taylor said [4].

Detection of Dark Comets

Detecting dark comets is very difficult because they 
reflect very little sunlight and are unseen to the naked eye 
through standard telescopes [5]. Instead of depending just 
on reflected light, new technology such as infrared telescopes 
helps to detect dark comets by sensing the heat they emit. 
Currently, artificial intelligence (AI) is revolutionizing the 
detection of dark comets. By analyzing large datasets from 
telescopes, AI algorithms can identify and detect dark comets 
[5-12]. 
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In order to deflect asteroids or comets that could hit, NASA 
and other space organizations have developed a number of 
programs and projects, like Double Asteroid Redirection Test 
(DART) in 2022 to deflect Asteroid Didymos and its moonlet 
Dimorphos [13], Asteroid Impact & Deflection Assessment 
(AIDA) to study the effects of DART mission on the asteroid 
[14] and Planetary Defense Coordination Office (PDCO) to 
detect, track near-Earth objects (NEOs) that could hit our 
planet [15,16].
 

Conclusion 

This paper highlights the importance of studying dark 
comets, which are thought to pose one of the biggest risks 
to human civilization as they can strike Earth suddenly. 
Dark comets reflect very low light, which makes them 
challenging to observe using traditional ground telescopes. 
To gain a better understanding of their behavior and 
their unpredictable nature, scientists have to develop 
new detecting and tracking techniques. This work also 
addresses a brief idea about the sophisticated technology 
tools that are essential to enhance tracking and detection 
performance of such unseen dangerous objects to reduce 
the threats associated with dark comets. Additionally, this 
work also briefly addresses sophisticated technological tools 
that are essential to improving the tracking and detection 
performance of these elusive objects. Modern advancements 
like space-based observation systems, infrared telescopes, 
and enhanced computer models for orbital path prediction 
have become more and more crucial in reducing the risks 
associated with black comets. We greatly recommend 
developing the early-warning systems and defense projects 
to defend our planet against these invisible dark comets.
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