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Introduction 

In this essay, I am going to write about quantum computers, their development, benefits they can 

bring to the society as well as a number of ethical, legal, and social issues related to them. This 

topic is interesting because quantum computers and computing is a new development in the field 

of information technology that looks very promising to the scientists. As the name implies, this 

development brings together two different disciplines: physics and computing with “potential 

[…to create] extremely small computer processors or extremely powerful processors of current 

size” (Steinberg, 2008, p. 107). Recently, scientists made a number of important discoveries that 

moved them closer to their goal, which is to create an efficient quantum computer. Although a 

few decades ago it seemed like an impossible dream, now, with the current developments, this 

goal is closer than we might think.  

Background 

There are a few important events in the history of quantum computer I am going to focus on. 

According to Schiller (2009), Feynman, a physicist, in 1981 “proposed the basic model for a 

quantum computer that would be capable of [„simulating an evolution of a quantum system‟],” 

initiating the research and development of a quantum computer (p. 28). A few years later, in 

1985 Deutsch “described the first universal quantum computer” (Schiller, 2009, p. 28). 

According to an article about timeline of quantum computing, in 1994, Peter Shor discovered an 

algorithm that “allowed a quantum computer to factor large integers quickly” and solve factoring 
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and log problems (Wikipedia, 2011). To correct the quantum errors, Shor and Steane in 1995 

proposed a device called “decoherence-free subspaces,” (Wikipedia, 2011) which addressed the 

important security concerns of this developing technology. In the 1990s, the scientists and 

government became increasingly interested in the research and development of quantum 

computers (Shiller, 2009, p. 30). According to Shiller (2009), in 1998 the first working 2 and 3 

qubit NMR (nuclear magnetic resonance) quantum computers were created by scientists from 

Oxford, Stanford Universities and MIT (p. 30-31). In the subsequent years, the groups of 

scientists spent time perfecting the existing  NMR computers and making them more efficient by 

adding additional qubits, creating a qubyte (8 qubits), and studying the properties of electrons, 

photons and other subatomic particles and how they can be used in the further development of 

quantum computers (Wikipedia, 2011). As we see, the developments in quantum computing and 

computers went a great length from 1980s (first proposals) to 2000s (first NMR quantum 

computers). Although scientists created the first NMR quantum computers, these cannot be used 

the same way we use silicon-based computers and it will take a lot of research and experiments 

to create a real quantum computer that can be used in the future (Bronsor and Strickland, 2011). 

Potential benefits 

According to AT&T Labs official website (2011), the interconnection between quantum physics 

and computing did for computing “what the assembly line did for manufacturing,” showing that 

the computation efficiency has increased dramatically, and this achievement helped the overall 

progress in both fields. The main reason why quantum computers are more efficient than 

ordinary computers is that a bit represents only one possibility (0 or 1) while a qubit “can 

represent an array of possibilities that can be calculated simultaneously, while taking 

probabilities into account” (AT&T Labs, 2011).  To expand on this, according to Quantiki article 
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about quantum computation (2010), the qubit can actually be in both states (1 and 0); therefore, 

when calculations are done, “a system with n qubits can perform 2
n
 calculations at once,” which 

exponentially increases the number of calculations done. According to Gary Taubes 

ScienceWatch interview with Ignacio Cirac (2009), one of the most important researchers in the 

field, the theories developed in the field of quantum computing “can be applied in other fields of 

physics, specifically in condensed matter physics,” showing not so obvious benefits of 

developing quantum computers. According to Bronsor and Strickland (2011), the quantum 

computers can be used to encrypt and decode secret information, search for large databases 

quickly and study quantum mechanics. Shiller (2009) also includes quantum communication 

systems that “allow a sender and receiver to agree on a code without ever meeting in person” and 

creation of artificial intelligence using quantum computers as possible applications of quantum 

computers (p. 22).  

Disadvantages and Security 

The main disadvantage or problem in creating quantum computer lies in removing quantum 

decoherence (Wikipedia, 2011). Decoherence is a security issue when there are too many 

interacting qubits so that “quantum information will spread outside the quantum computer and be 

lost into the environment, thus spoiling the computation” (Quantiki, 2010). One of the ways to 

battle quantum decoherence is introduction of decoherence-free subspaces, which help to 

“prevent destructive environmental interactions by isolating quantum information” (Wikipedia, 

2010). One of the things related to the security of the quantum computer is a field of quantum 

cryptography, which helps to “secure message transmission” and achieves a higher level of 

security than “purely classical schemes” (Quantiki, 2006). Although there are some 
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disadvantages to quantum computers, the scientists work hard to remove them, which can lead to 

a better security of the information stored on these computers.  

A way to move forward 

According to the ScienceWatch interview (2009) with Ignacio Cirac, one of the properties of 

qubits that does not exist in classical mechanics is entanglement or correlation between two or 

more qubits that are related to each other (the qubit can have values 0 and 1 at the same time in 

the same place). Understanding entanglement can help scientist create a potential quantum 

computer in the future (ScienceDaily, 2011). To expand on this, I have found an article that 

discusses recent scientific developments in quantum entanglement. According to JCNNewswire 

(2011), about a month ago scientists in the Kohei Itoh Laboratory have made a dramatic 

breakthrough in their research in quantum entanglement. They have “successfully generated and 

detected quantum entanglement between electron spin and nuclear spin in phosphorus impurities 

added to silicon,” which means that this is the “first successful generation and detection of 

entanglement, which is essential for quantum computing” (JCNNewswire, 2011). 

When will quantum computers be available to the general public? 

Although no one knows the exact date, scientists are still thinking about the impact this 

discovery will have on the society and how it will transform our lives. For example, according to 

PBS article “Will Computers Take A Quantum Leap?” (2003), this discovery can be used in such 

diverse fields as medicine (to create new drugs), global positioning systems, and electronics as 

well as communication. Innovations in all of these fields can directly affect peoples‟ lives; 

therefore, subsequent innovations in quantum computers have a potential to improve the lives of 

many people as well as advance different fields of science and technology. Also, I want to 

mention another important aspect of quantum computing in relation to robots. According to a 
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journal article by Hans Moravec (1998), “humanlike robots are likely to arrive without [the help 

of quantum computers],” but the prototype chips “will probably incorporate a growing number of 

quantum interference components,” which means that “[the] 100 million MIPS (million 

instructions per second) to match human brain power will then arrive in home computers before 

2030.” This is a very interesting connection between quantum computing and robotic 

technology.   

Conclusion 

I chose this topic because of its relevance to today‟s world and because the discoveries in this 

field can significantly impact our future. I covered the main aspects of quantum computers as 

well as their benefits to society, their applications in other fields as well as current scientific 

research and development on this subject. Although no potential quantum computer has been 

built, scientists made a groundbreaking research in recent decades, which leads them closer to 

building one.    
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