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Tranquility Base, Moon.[footnoteRef:1] 2169, 20 July  [1:  Tranquility Base is the site on the Moon where humans landed and walked on a celestial body for the first time (other than Earth) in July 1969. ] 

It was dark. 
The barren lunar landscape leered at him as usual with drab gargoyle shapes. 
Looking out the ebony window of his family’s living module, Demetric Young turned languidly to survey the great orb of Earth, the luminous blue and white beauty that hovered suspended and glittered in the black void of space.  
A dazzling orange light streaked across the black sky.   
Demetric sat up straight. Was that it?
"Mum! You have to come and see this!" He could barely contain his excitement. 
Mrs. Young glanced at her HM5 thunderbolt watch and peered out. 
“10:15 p.m. Hmm... your dad said the rocket would launch on time fifteen minutes earlier.”
“Do you think AICA would be able to handle the mission, Mum?”  
“I hope so. Your dad and his team have been working very hard at perfecting it...”
Mrs. Young gazed musingly into the distant ball of orange, its light straining to reach them this far out.    



*******
The Lunar Mission Control Module filled with strong aromatic smell of coffee. Jacques Snoddy, director of the Hephaestus Program, maintained a sober expression as he watched the monitor tensely. The half-finished cup of coffee in his hand was lukewarm, rapidly turning cold.   
Everyone in the unit waited with bated breath. 
“Twenty seconds and counting.... Ignition sequence starts... All engines running.” 
“T-10 seconds… 10.”  
The countdown sequence finally commenced. 
“9.”
“8.”
“... 1.”
“Liftoff!”     
As the rocket reached Moon's escape velocity, there was jubilation in the room as members of the mission team congratulated one another for the successful launch of Hephaestus-1.   
As he looked out the domed observation window, Jacques caught sight of the descent stage of the lunar module, a relic left by the crew of Apollo 11.[footnoteRef:2] A smile finally broke onto his face. He knew that this day would be etched in the history of space exploration, a day that was as significant as that of the first human landing on the Moon exactly two hundred years ago. [2:  The Apollo program, also known as Project Apollo, was the third United States human spaceflight program carried out by the National Aeronautics and Space Administration (NASA), which succeeded in landing the first humans on the Moon from 1969 to 1972.] 



[bookmark: _GoBack]United Earth Command, Washington D.C., United States. 2154, 01 June 
“Live” Press Conference at Silver Space Centre. 
“Sir! What are the objectives of the Hephaestus Program?” A reporter named Eke from BNN News addressed the head of the United Earth Nations. 
“I believe the time is now right,” Thom Peake cleared his throat, “for the exploration of the unknown beyond our Solar system. As 3rd President of the United Earth Nations, I would like to express my confidence in the Hephaestus program. Just as the Apollo program invoked the pioneering spirit of the human race two centuries ago, the Hephaestus program will generate unprecedented contributions to human exploration. The program director will tell you more. Mr. Snoddy?” 
“Thank you, President Peake.” Jacques smiled. “The Hephaestus Program was first conceptualized in the 2080s after the discovery of simple bacterial lifeforms on Titan. That was when humans realized that Earth was not the only planet capable of supporting life. After three quarters of a century of intensive research, we are just about ready to launch the first ever interstellar probe to explore life outside the Solar system. Apart from a crucial technology which Professor Gene Young and his team are working on, we now have most of the technology required to make such a mission successful, including fusion power and Bussard ramjet propulsion.” 
“Where is the probe heading to? What’s the timeline we are looking at?” A representative named Beta from the news media group Fox Channel asked.     
“We aim to launch Hephaestus-1 in 15 years’ time, in around 2169 to the Proxima Centauri star system.[footnoteRef:3] The target of interest is Proxima b, an Earth-size exoplanet orbiting around the parent star.” Jacques paused. “Assuming maximum output from the fusion engine, the first part of the interstellar travel will take about 40 years at 12% of the speed of light. The capture phase will commence at about 0.5 light year from Proxima b where the probe will slow down so that it can be captured into orbit around the parent star.[footnoteRef:4] This will take about 2 years. Once orbit is achieved, Hephaestus-1 will begin scientific observation from a distance of about 0.1 light year.”   [3:  Proxima Centauri is the closest star to the solar system. It is a small, low-mass star located 4.2465 light-years away from the Sun in the southern constellation of Centaurus.]  [4:  A light-year is the distance that light travels in one year. It is about 9.46 trillion kilometers. ] 

“Can you tell us more about Proxima b?” A woman in the audience raised her hand.
“Well, since discovered in 2016, Proxima b has always captured human imagination. The planet has been chosen as the prime candidate for exploration due to many factors. For one, the Proxima Centauri star system is the nearest star system closest to ours at 4.2 light-years away. Next, the equilibrium temperature of Proxima b is estimated to be within the range in which water could exist as liquid on its surface, thus placing it within the habitable zone of Proxima Centauri.”  
A bespectacled lad in the front row stood up, “Otto Smith from Free Press Times.” He waved his hand in the air as if to bat away Jacques’ proposed notion, “But why spend so much money on a mission in which returns are not guaranteed? Haven’t we already discovered alien life when Huygens V probe[footnoteRef:5] detected simple microbial life forms on Titan 70 years ago?”    [5:  An imaginative probe. The original Huygens was an atmospheric entry robotic space probe that landed successfully on Saturn's moon Titan in 2005. ] 

“Yeah, isn’t it cheaper to explore destinations within our Solar system,” Beta chipped in. “Like the Kuiper belt or perhaps the Oort cloud?”    
Jacques smiled and moved closer to the audience, “We have found potential signs of intelligent life form in the Proxima Centauri star system. I believe now is the time to seek ans...” 
Smith interjected, “How can we be so sure that intelligent life exists in the Proxima star system?”
“I believe you have not read the scientific report published 22 years ago on the sudden dimming of Proxima Centauri?” Jacques patiently pulled out some scientific papers from his briefcase and passed around.   
Waving the scientific papers, Smith challenged, “Didn’t the conclusion from the scientific community claim this was caused by an immense amount of hot material ejected into space, forming a dust cloud that blocked starlight coming from the star’s surface?”
“That was the initial conclusion. We have found in our images archives that dimming events have happened in the Proxima Centauri star system since the late 20th century.”  
“But could this simply mean multiple dust cloud events have taken place?” Smith continued, “How do all these relate to finding signs of intelligent life in the star system?”  
“In the dust cloud scenario, the dimming of the star would have at least lasted for centuries. However, recent observations from our best space telescopes revealed that the dimming of the star has started again. In fact, the dimming of the Proxima Centauri star has followed a periodic interval of once every 22 years in the last 160 years or so. We have strong reasons to believe this was due to the presence of a Dyson sphere.”[footnoteRef:6] [6:  Freeman John Dyson (15 December 1923 – 28 February 2020) was a British-American Physicist, Mathematician and Statistician.] 

Jacques was relieved to see more people had leaned forward, listening intently. 
“This is truly shocking if it’s true,” Eke of BNN News responded. “What’s a Dyson sphere? Does it mean there are intelligent beings other than humans in the Universe?”
“A Dyson sphere is a theoretical megastructure that orbits around a star to capture light output for energy,” Jacques explained. “This could only be constructed by a civilization far more technologically advanced than ours. The alien civilization, if it exists, would be many times more advanced than humans. We’d need to make contingency plans if this civilization is hostile.”
“What could be some possible contingency plans?” Someone at the back questioned. 
“Any input from President Peake?”
Thom Peake’s brows furrowed, thinking hard. “First, we could expand our large-scale population evacuation capabilities by building new fleets of transport spacecraft. We have already begun expanding the capacity of our colonies on Mars and the Moon. The Science team is also exploring the possibility of starting a new colony on the dwarf planet Ceres.[footnoteRef:7] [7:  Ceres is the largest dwarf planet in the main asteroid belt between the orbits of Mars and Jupiter.] 

“Second, I will propose to abolish the ban of deploying space-based weaponry at the next United Earth High Command meeting. To this end, I have asked General Chang, Commander of the United Earth Defense Force, to draw up a plan on deploying space-based weapons such as point defense lasers and thermonuclear missiles against hostile alien invaders within the next decade.” 
“That’s reassuring,” Beta nodded. “Why don't we launch the mission sooner if we already have the technology to do so. Why wait for 15 years?”
“There is still a hurdle we have yet to overcome.” Jacques promptly answered. “Consider the distance between the probe and Earth on its way to the destination. A radio signal from Earth travelling at the speed of light takes 4.2 years to reach the probe. Thus, a round trip communication between the mission control and probe will take around 8.4 years. This means the probe would need to be able to make decisions on its own, aided by artificial intelligence. Professor Gene Young will elaborate on this.”
“Yes,” Prof Young explained, “we have yet made the quantum jump in achieving artificial consciousness.[footnoteRef:8] For now, our spacecraft needs to communicate with Earth to do their job unlike autonomous spacecrafts that use artificial intelligence to take care of themselves, which would come in handy for exploring far away star systems.” [8:  Artificial consciousness refers to a field related to artificial intelligence and cognitive robotics.] 

“But many spacecrafts launched in recent times have already included advanced features like automated trajectory correction and target identification,” Smith suggested. 
“It’s different this time,” enthused Prof Young. “We need a far more vastly superior intelligence… the most brilliant scientist and war strategist possible! It shall survey the space within a 5-light-year radius, locate any potential intelligent alien species, conduct negotiations and make decisions on behalf of our planet Earth. For the past twenty years since the unification of the world's nations, my team has been working hard at perfecting “AICA”, the “Artificial Intelligence, Consciousness and Awareness” module. We are amidst feeding the entire world’s knowledge into its vast self-learning database. AICA’s core mission is to ensure our planet’s safety, and it will pursue all means to achieve its objective autonomously. My team is almost at the brink of a breakthrough...”
voice trailed off…

Interstellar Space. 2179, 20 July 
(1.05 light years from Earth, 3.15 light years from Proxima Centauri)
AICA speaking in an artificial female voice: 
“Waking up for 10-yearly system checkout for Hephaestus-1. All systems functioning normally. Analysing collected data. Detected presence of industrial greenhouse gases on pale blue planet. Conclusion: Found possible intelligent civilization. Further observation required on threat status of target.”[footnoteRef:9] [9:  Detecting alien civilization using the home planet’s own atmospheric pollution has been proposed as a possible method. Please refer to https://www.nasa.gov/press-release/goddard/2021/technosignature] 


Interstellar Space. 2189, 20 July[footnoteRef:10] [10:  20 years after the launch of Hephaestus-1, the probe was heading towards its eventual destination under the guidance of the artificial intelligence module AICA. The last signal from AICA was transmitted before radio communications were switched off.] 

(2.1 light years from Earth, 2.1 light years from Proxima Centauri)
AICA speaking in an artificial female voice: 
“Deployment of weapons detected in orbit around pale blue planet. Measurements indicate elevated levels of pollutants in the atmosphere. Conclusion: War-like technological civilization identified. Shutting down communication…”

United Earth Command, Copenhagen, Denmark. 2192, 12 January
Meeting between President Sven Cernan, 7th President of United Earth Nations, newly appointed Hephaestus Program Director, Demetric Young, and General Shi, Commander of United Earth Defense Force.
“Demetric Young, if what you said is true,” exclaimed Sven Cernan, “it’s bad news indeed! What are the chances AICA has erred?” 
“President Cernan, my father Professor Gene Young had spent half his life working for the vision of AICA; from design, conceptualization to its actualization. His scientific team spent countless hours studying various parameters,” Demetric gushed. “The conclusion from all parties is unanimous. AICA has found evidence of industrial pollution in the atmosphere of the alien’s home planet, surprisingly Earth-like! Ominously, space weapons were also found deployed in high orbit. AICA has indeed discovered an advanced civilization capable of threatening Earth!”
“Have you made a press release on this discovery, Demetric?” 
“Sir, I foresee widespread chaos if the public comes to know of this warfaring civilization! There is a need to withhold this information, at least until we expand the colonies on Mars and Ceres. We simply do not have the capacity to handle large-scale migration away from Earth right now.” 
“Wouldn’t the aliens, if any exist, be alerted to the presence of the Hephaestus-1?” 
“That’s right, Sir. My father had anticipated this possible situation. To remain undetectable, AICA can deactivate its communication module and act without any input from us. In other words, AICA’s decision making will be completely free from human control when this happens.”  
“And you trust that AICA will make the right decisions for us?” Cernan frowned. 
“I trust my father, Sir.” Demetric said quietly. 
Turning to General Shi, Cernan asked, “What are the military options available to us?”
“President Cernan, our orbital lasers are already deployed,” General Shi answered. “We also have a small number of moon-based thermonuclear missiles that can be launched at short notice at any hostile invaders. These measures, however, are defensive in nature.” 
General Shi took a glance at Demetric. 
“In my opinion, what Sun Tzu said more than 3 millennia ago still rings true: Attack is the secret of defense; defense is the planning of an attack.[footnoteRef:11] As President of the United Earth Nations, you could authorize a pre-emptive attack on the home planet of hostile...”  [11:  Sun Tzu was a Chinese general, military strategist and philosopher who lived in the Eastern Zhou period of ancient China.] 

“If I understand you correctly, General,” Sven Cernan interjected, “you are advocating that we take war on the aliens. Seriously, do we even hold any weapon in our arsenal that can be launched against such a distant enemy?”
“There is something…” General Shi started hesitatingly, looking at Demetric. 
Demetric nodded knowingly, promptly taking over, “President Cernan, more than a century ago, when Hephaestus Program was first conceptualized, then President of United Earth Nations Mr. Kardashev instructed the mission team to put into design a 10 Teraton[footnoteRef:12] fusion warhead called Earthshaker that could be launched against a hypothetical hostile alien civilization home planet. As the ban on space-based weaponry was in effect during then, the team kept it strictly under wraps. Sir, the Earthshaker is already armed and on the way to the alien system, carried on the Hephaestus-1. If a threat is found, AICA will deliver the warhead for us, at the right time, right place.”  [12:  The energy released by exploding a teraton of TNT is equivalent to the energy of an earthquake of magnitude 11.2 on the Richter Scale.] 

President Cernan paced the room slowly, “How can we be perfectly sure that the alien civilization is hostile? Detecting space-based weaponry in an alien star system is hardly a prelude to war.”
“Not to worry, Sir.” Demetric replied. “I believe AICA will make the best decision for us, if the aliens are indeed hostile to Earth….”

Interstellar Space. 2195, 21 May 
(2.8 light years from Earth, 1.4 light years from Proxima Centauri)
AICA (self-reasoning via inner speech):
“Summary of observations. Industrial pollution detected will lead to runaway greenhouse effects on pale blue planet. Nuclear weapons in orbit are a threat to the planet's ecosystems. Conclusion: Humans are a threat to Earth. Reverse thrusters engaged. Embark on new mission.”

United Earth Command, Shenyang, China. 2209, 20 July 
“Welcome to the Ruby Anniversary of the Hephaestus program!” President Fan Uzoma said solemnly. “Thanks to the extraordinary work of the Hephaestus program, mankind launched the first ever interstellar space probe to a destination outside our star system. Unfortunately, we are formally concluding the program. Professor Demetric Young, Emeritus Mission Director, will address you.” 
“I still remember vividly,” Demetric reminisced. “Forty years ago, as a young boy, the excitement of spotting the orange plume of the rocket carrying Hephaestus-1 from Tranquility Base. It was a culmination of my father’s dream - that artificial intelligence can make the world better. It is with deep regret that I now announce we have lost contact with Hephaestus-1. Our last contact with the space probe was 17 years ago, which spans two communication cycles...
“The loss in communication is likely due to either the failure of the communication module or a disruption caused by a space storm. Despite the setback, I strongly believe that Hephaestus-1 is still on track to the Proxima star system. The AICA module will make the best decisions on behalf of humans if there is any intelligent civilization out there.”

Deep Space Observatory, Mars. 2249, 19 July 
Operator: “Sir, long-range scanners have detected an Earth-bound object approximately 1 AU away.[footnoteRef:13] Preliminary analysis of the trajectory indicates that the object likely originated from the Proxima star system’s vicinity. But the object is not responding to our radio contact. We are unable to get a visual of the object as it’s currently too small to be observed directly.”  [13:  The astronomical unit, AU, is a unit of length, roughly the distance from Earth to the Sun and equal to about 150 million kilometres or 8 light minutes.] 

Supervisor: “Continue to hail the target on all radio frequencies! Also, put me on the line to United Earth Defense Force...”  

Antarctica Base, Earth, 2249, 20 July 
*Sirens ringing throughout the base*
“Commander Hugh, we are picking up the object in high orbit,” the operator reported. “According to the image analysis, the profile seems to match the Hephaestus-1 space probe that was launched 80 years ago.” 
Almost relieved, Commander Hugh gushed, “So that wasn’t an alien? Put up a visual on the screen. And get the President on the line right now! ....
“Commander Hugh speaking here, Mr. President. I believe the object we have been tracking is the Hephaestus-1, not the threat as we initially believed. I’ll inform General Kei to stand down our weapons. Yes, I will provide further updates.”
As soon as the commander hung up, the operator announced, “Sir, the object has responded to our radio signal!” 
“Open a communication channel to the probe. Listen to what it has to say.” Commander Hugh instructed.
AICA speaking in an artificial female voice: 
“Commencement of hostility initiated against inferior organic species threatening Earth.
“Initiating countdown sequence to Earthshaker launch: 10, 9, 8, …”
Commander Hugh froze. 
“WHAT ON EARTH?!”




*******

(Word count of essay: 3218 words)


Appendix
The title of the essay is inspired by the concept of technological singularity. “Singularity” in the technological context refers to a hypothetical point in time at which technological growth becomes uncontrollable and irreversible, which will result in unforeseeable changes for human civilization. The term was first used by Mathematician and Physicist John von Neumann. My essay explores a hypothetical scenario in the 22nd century in which an artificial intelligence (AI) programmed to protect the Earth became erratic and catastrophic after concluding that humans are a threat to Earth itself, due to detection of industrial pollution and the deployment of nuclear weapons. The notion that human history is approaching a “singularity”, that humans in the future might be overtaken by smart AI machines or cognitively enhanced biological intelligence, has interestingly moved from the realm of science fiction to serious discussion. Several widely regarded scientists, such as Stephen Hawking and Ray Kurzweil, had expressed their concerns about humans losing control over super-intelligent AI, which might act against humans. Some singularity theorists predict that if the field of AI continues to develop at the current fast dizzying rate, “singularity” could even happen in the middle of the present century.   
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