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Abstract 

Quantum computation is no longer a far-off dream. The impressive achievements in the field have in 

recent years transformed an academic pursuit into an imminent commercial reality where classical 

computers will be outperformed on selected but extremely relevant tasks. We are witnessing the 

birth of a technological revolution that will reshape our society in which quantum computation is 

central. At present, a number of giant corporations, including Google, IBM, D-Wave, Rigetti, and 

Microsoft, are fiercely pursuing the construction of an operational quantum computer. 

Qilimanjaro wants to open the world of quantum computation to every company and individual, 

without the need of buying a quantum computer or undertaking expensive partnerships with large 

players in the quantum computation race. 

Our vision is to build a quantum computing platform available to most users, including individuals and 

corporations, and in this way providing access to novel quantum computing paradigms with the most 

transformative of all quantum technologies, at an accessible cost. 

 

 

 

 

 



 

2 
 

Contents 
 

1. Introduction 4 

    1. 1. Quantum Technologies in a nutshell                                     4 

          1. 1. 1. Quantum Metrology                                           4 

          1. 1. 2. Quantum Communication                                                          5 

          1. 1. 3. Quantum Simulation                                                          6 

          1. 1. 4. Quantum Computation                                                                6 

    1. 2. Quantum Computers                              7 

    1. 3. Quantum Computing   9 

          1. 3. 1. The Limits of Classical Computers      9 

          1. 3. 2. The Principles of Quantum Computers 10 

          1. 3. 3. Quantum Computing Power 11 

          1. 3. 4. Energy Consumption of Quantum Computers    13 

 

2. Quantum Technology Economy                                            

 

13 

    2. 1. Market Opportunity                                13 

    2. 2. Current Quantum Computing Landscape                                                  

    2. 3. Quantum Applications for Real Business                            16 

          2. 3. 1. Practical Examples 18 

 

3. Qilimanjaro                                                                  

 

20 

    3. 1. Value proposal       20 

    3. 2. Qilimanjaro Computing Service (QCS)   21 

          3. 2. 1. Location of the Laboratory and Infrastructure                             22 

          3. 2. 2. Technical Improvements of Qilimanjaro Annealer               22 

          3. 2. 3. Technical Goals of QCS                                                  24 

    3. 3. Qilimanjaro Software Services (QSS)   25 

          3. 3. 1. Technical Goals of QSS                            26 

          3. 3. 2. Access to the quantum computer in the cloud                                 26 

    3. 4. Qibo: Universal Quantum Open Source Language                                 27 

    3. 5. OpenQ                                             27 

  

https://docs.google.com/document/d/1tjxFRTa9cQTs9dHhBYwCCvrzBJv23reLnBUB6oVBECI/edit#heading=h.w0eqahm1sjmd
https://docs.google.com/document/d/1tjxFRTa9cQTs9dHhBYwCCvrzBJv23reLnBUB6oVBECI/edit#heading=h.6wt6wrh38tac


 

3 
 

 

4. Token Role                                                                                             

 

29 

    4. 1. QBIT Token Usage and Mechanism                                                           29 

    4. 2. Post-quantum: Quantum resistant cryptography for QBITs                 30 

 

5. Goals                                                                                                 

 

31 

    5. 1. General Goals                                                                                 31 

    5. 2. Short term Goals                                                                   31 

          5. 2. 1. Flux Qubits                                                                  31 

          5. 2. 2. Other goals                                                                                  33 

    5. 3. Long term Goals                                                           33 

 

6. Roadmap                                                                                   

 

34 

 

7. Crowdfunding                                                                         

 

36 

    7. 1. Use of funds                                                               39 

 

8. Team                                                                                                             

 

42 

    8. 1. Key Team Members                                                                     42 

    8. 2. Advisors      44 

 

9. Disclaimer                                                                                           

 

46 

 

Appendix: Practical Examples Uses Cases 

 

48 

 

References                                                                                        

 

51 

 

 

 

 

 

 

https://docs.google.com/document/d/1tjxFRTa9cQTs9dHhBYwCCvrzBJv23reLnBUB6oVBECI/edit#heading=h.zerk9sz2owp2


 

4 
 

1. Introduction 

1.1. Quantum Technologies in a nutshell 

Quantum Science has reached the point where the manipulation of individual quantum systems such 

as atoms and photons are well understood and under tight control. Recent achievements open the 

possibility of preparing, communicating and processing information at a fundamental level following 

the laws of quantum mechanics. Such an emerging field goes by the name of Quantum Information. 

The search for practical implementations of Quantum Information has led to the concept of quantum 

Technologies in recent years. 

The European Commission has proposed a finer organization of quantum technologies in four areas 

(see the final report by the high-level steering committee of experts [1]):  

• Quantum Metrology. Quantum sensors for specific application areas such as imaging, 

healthcare, geo-sciences, etc. 

• Quantum Communication. Development of state-of-the-art network devices, applications and 

systems for quantum communication mesh-networks. 

• Quantum Simulation. Development of operational demonstrators, based on existing physical 

platforms. 

• Quantum Computation. Development of open quantum computer experimental systems and 

platforms. 

Below, we expose these four areas in more detail. 

 

 

1.1.1. Quantum Metrology 

New quantum sensors allow performing measurements with an amazing precision e.g. gravitational 

fields, accelerations or magnetic fields. There exist new companies, such as Muquans in France, that 

offer commercial devices based on new ideas around quantum sensing.  

https://www.muquans.com/
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Other quantum sensors focus on the area of life sciences to image parts of our bodies with 

unprecedented precision. The prototypical example is the nitrogen vacancy center in diamond, with 

very rich quantum properties that could eventually replace the current magnetic resonance imaging 

technology conventionally used in hospitals. 

 

 

1.1.2. Quantum Communication 

Quantum communication aims at making all communications provable secure by exploiting the fact 

that eavesdroppers will unavoidably modify the message they are intercepting. 

In quantum communication, one of the most intriguing aspects of quantum mechanics is employed as 

a key resource: quantum entanglement. Here, pairs of photons are simultaneously generated in an 

entangled state, which is a single quantum state that is shared between its two constituents. Counter-

intuitively, this twinned existence continues, even when the particles are separated by vast distances: 

a modification of the quantum state of one part will unavoidably affect the other. 

In August 2017, Chinese researchers verified such a 'spooky action at a distance', as Einstein himself 

put it [3], over space with the launch of the Micius satellite. The team led by Prof. Jian Wei Pan 

managed to distribute entangled photon pairs at two points 1,200 km apart. A follow-up experiment 

achieved an intercontinental communication encoded with quantum cryptography [4]. Such a 

remarkable technological feat is a significant step towards the goal of creating an unhackable quantum 

internet. The satellite experiment is the basis to produce a new form of communication network, in 

which information is encoded by the quantum states of entangled photon pairs, rather than strings of 

0s and 1s. The huge security advantage results from the impossibility for an eavesdropper to measure 

the state of the photons without disturbing them, revealing in this way their presence. 

Quantum cryptography is by far the quantum technology closest to commercial use. A prominent 

company that has developed commercial quantum key distribution is IdQuantique [5] from Geneva. 
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1.1.3. Quantum simulation 

Quantum mechanics is very hard to simulate on a classical computer. The challenge lies in capturing 

all possible quantum states allowed in a given system which could be populated at once. In other 

words, a system of 50 quantum bits already requires 250 classical bits of information to store all 

possible quantum states the system may visit in a given dynamical evolution. Computing such an 

evolution is already not possible with the largest supercomputer on Earth. Here is a true example 

when quantum mechanics starts to become really handy. 

A smaller-sized version of a quantum computer can already simulate other quantum systems of 

significant relevance.  Such a quantum simulator is suited to explore a wide range of physical systems 

e.g. exotic phase transitions in condensed matter physics, novel materials, fertilizers, drugs etc. For 

instance, proof of concept experiments on optical lattices have already shown that cold atoms 

simulate the behavior of electrons in a real material. Those experiments allowed the exploration of 

critical properties of artificial matter. Many quantum practitioners hold the opinion that quantum 

simulation is the way to push technology in order to explore the computational power of quantum 

mechanics as the first true application of quantum processors.  

 

 

1.1.4. Quantum Computation 

Quantum computation stands as the most important goal in quantum technologies due to its 

economic and political implications. Indeed, quantum computation will outperform classical computers 

on selected but extremely relevant tasks. The most noteworthy example is the possibility of breaking 

currently used cryptographic protocols, RSA. The dramatic consequences for geopolitics of creating 

such a quantum computer were emphasized by H. Clinton by the end of 2015, claiming that a 

Manhattan-like project should be put in place for the USA to gain a quantum technological advantage 

over the world [6]. 
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But the power of quantum computation is much more than a threat to the current global information 

security. A more efficient search-based quantum algorithm and an algorithm to solve linear systems 

of equations were discovered over the years since the inception of quantum computation. More 

recent quantum algorithms, adapted to the real quantum devices already in use as cloud platforms, 

use variational methods to compute properties such as the binding energy of a molecular system. In 

addition, many optimization problems can be well adapted for a quantum computer to find solutions 

faster than its classical counterparts. 

 

 

1.2. Quantum Computers 

A machine which is able to process information with constituent elements obeying quantum 

mechanical laws is referred to as a quantum computer. The idea was first proposed by the Nobel 

laureate Richard P. Feynman [7]. He saw that quantum mechanics was particularly difficult to simulate 

on a classical computer. In retrospective, this idea turned out to be the trigger to the quantum 

technology revolution we are witnessing these days. As the solution, he proposed the first theoretical 

model of a quantum computer. Therefore, it follows that a quantum machine is well-suited to simulate 

itself. Therefore, there exist problems where the laws of quantum mechanics produce a 

computational advantage over classical laws. 

Two kinds of quantum computers have been envisioned: 

Full-fledged (universal) quantum computers: These devices are able to perform arbitrary quantum 

gates organized in quantum circuits. Such machines are known as digital quantum computers. 

Quantum annealers: These devices are able to find a good solution to optimization problems. Such 

machines are known as analog quantum computers. 

The field of quantum computation has experienced a significant progress in the recent years. First, the 

mathematician Peter Shor produced a quantum algorithm to efficiently factor large numbers [8]. The 

possibility of breaking current cryptography was put on the table. Later, I. Cirac and P. Zoller proposed 

an explicit way to implement the logical gate CNOT on an ion trap system [9]. This proposal was 
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eventually first carried out by the team of R. Blatt in Innsbruck [10]. Thereafter, an explosion of 

proposals, proofs of concept and actual devices performing quantum computation has taken over the 

field of quantum information. 

A first cloud quantum computer with 5 qubits was released by IBM in late 2016. The success of this 

initiative is impressive. More than 100,000 quantum enthusiasts have registered in the IBM quantum 

experience site and run their own quantum algorithms [11]. Several months ago, IBM upgraded the 

original quantum computer to 16 qubits, which increased the number of experiments performed by 

remote users to 1.7 million. These numbers give us a rough idea of the acceptance and scope that 

this sector may have in the near future. 

 

 

IBM’s first cloud quantum computer with 5 qubits. The qubits can be identified by the squared, darker areas. The wiggly lines are resonators 

used to read out each qubit state individually as well as providing direct qubit-qubit interactions needed in implementing two-qubit quantum 

gates. 

 

On a ready-to-use line of work, quantum annealers are on their way to solve optimization 

problems.  Commercial quantum annealers are already being produced by D-Wave Systems Inc [12]. 

The D-Wave quantum annealer has been employed in solving the coloring problem, analyzing 

optimization of traffic flow, computing small molecules, and simulating real materials, among several 

other relevant problems. 
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1.3. Quantum Computing 

It is fascinating to think about the way technology has evolved in recent years. Nowadays, smartphones 

have the computing power of a military computer from 50 years ago that was the size of an entire 

room. John von Neumann, mathematician and fundamental contributor in the development of 

computing, said that more than one computer in each continent would not be needed, while today 

approximately 2.3 billion smartphones and 2 billion personal computers are running across the globe. 

We live in a technology era, but even with the phenomenal strides made in technology and classical 

computers since the onset of the computer revolution, there remain problems that classical 

computers just cannot solve. Many believe quantum computers are the path ahead. 

 

 

1. 3. 1. The Limits of Classical Computers 

The principle that powered the information-technology revolution is Moore's law. This law states that 

every 18 to 24 months the number of transistors on a microprocessor chip will double in order to 

yield double processing power. This fact translated into ever-smaller transistors in order to keep 

complying with the law, a tendency that has been observed since 1965, allowing rapid technological 

progress in the last four decades. 

With a smaller chip size and an increasing number of components, electronic devices today contain 

millions of transistors as small as 7 nm (which is 10,000 times thinner than a human hair and only 20 

times larger than some atoms). The transistor dimensions may continue to shrink over time. However, 

they will hit a physical limit where quantum effects appear, and no control exists over the electronic 

signal flow. 

Thus, the computer industry is forced to find ways to enhance efficiency in computation since we 

already have reached the limits of energy efficiency using classical methods. Scientists are looking for 

new methods that require less time and space to compute and store data. We will see the industry 
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of retail devices still improving over time, but corporate fields such as Big Data have found a bottleneck 

which is difficult to overcome. A plausible solution to this problem is quantum computing. 

So, let’s make it clear. Quantum computing is not meant ``to open faster a text document than a 

classical computer”. We are talking about different abilities. Problems that require more power and 

time than even today’s supercomputers can accommodate. Intractable problems. These are the 

problems that quantum computers are predicted to attack and solve. 

 

 

1. 3. 2. The Principles of Quantum Computers 

Conventional computers operate with bits, which are limited to take one out of two values, 0 or 1. 

These represent two states and decisions about the data we input following a prearranged set of 

instructions. By contrast, quantum computers operate with quantum bits, or qubits, which work with 

the superposition of both states, that is, they operate 0 and 1 simultaneously. Quantum superposition 

renders quantum computation a special character with novel logical quantum gates which, in turn, 

give rise to novel, counter-intuitive, and very powerful quantum algorithms. 

It might seem that qubits are endowed with magical characteristics, but it isn’t magic. Qubits follow 

physical laws. Their properties do occur “naturally” in the same way that opposite poles of a magnet 

attract each other, or gravity causes masses to fall. Quantum computing builds up on new laws, new 

phenomena that we can take advantage of. 

Qubits display a quantum superposition of classical options. As a result of this superposition, quantum 

computers can reach enormous processing potential in certain operations, being extremely fast 

machines compared to their classical counterparts. We can think of a quantum computer as a 

massively parallelized machine which is able to perform many operations simultaneously, trying all the 

solutions of one problem at the same time. The beauty of truly powerful quantum algorithms -which 

at the same time is what makes it very hard to find new ones- lies in being able to benefit from this 

massive parallel computation to yield the desired result faster than the best known existing algorithm.  
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By entering into this quantum realm of computation where the classical laws of physics no longer 

apply, we will be able to create computers that employ qubits storing a huge amount of information, 

being faster than classical computers, and consuming less energy. 

 
Illustration of the difference between bits and qubits. Imagining a sphere, a bit can be at either of the two poles of the sphere, but a qubit can 

exist at any point on the surface of the sphere. 

 

 

1. 3. 3. Quantum Computing Power 

Using classical bits, a three-bit register would yield eight possibilities {000, 001, 010, 011, 100, 101, 

110, 111}. Any classical record could only take one of those eight values. On the other hand, if we 

have a three-qubit register, the system carries information about the eight different values at the same 

time, thanks to quantum superposition. Thus, a three-qubit register allows operations on eight options 

in parallel. As a matter of fact, the number of operations being carried out is exponential with respect 

to the number of qubits. Therefore, a quantum machine is more or less powerful depending on the 

number of qubits. With fewer qubits, a quantum machine could not address very complex problems 

but, with each additional qubit, it will double its classically-equivalent processing power.  

Let’s take some examples to make this fact more visual: 

• 3-qubit computer: runs 8 options in parallel. 
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• 5 or 6-qubit quantum computer: The computer will run 32 or 64 options in parallel. 

• 30-qubit quantum computer: runs as many options as the ones stored in 134 MBytes.  

• 50-qubit quantum computer: Here we are already talking about 300 TBytes of information. 

At this point, we are reaching the “quantum supremacy”. This concept has been proposed to 

represent the instant in which a quantum device is able to handle such an amount of registers 

that no single classical device on Earth can keep up with. A quantum computer with 50 qubits 

would be smaller, more powerful and more energy friendly than the best existing classical 

computer on Earth. 

• 100-qubit quantum computer: This device would surpass by far the number of options that 

can be stored in all the classical computers on Earth combined.  

  

 

The exponential black solid line shown in the figure means that quantum computers can duplicate their quantum computing power with each 

additional qubit.  

 

It is likely that quantum computers will merge with classical computers. We do not need to use a 

quantum computer to write a text document or run a spreadsheet. That would probably be quite 

inefficient. Classical computers will remain in use, in the same way that we find pencils to write a 

simple note. When a task will be too heavy for a classical computer, a quantum processing unit (QPU) 

will take over to assist the classical CPU. This is a marvelous symbiosis; classical and quantum 

computers will collaborate seamlessly in a hybrid platform to become the most powerful computing 

machine ever built by humankind. 
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 1. 3. 4. Energy Consumption of Quantum Computers 

Quantum computers offer a computational advantage over classical ones and in addition, they run 

using much less energy than a classical machine.  

Let us consider the relevant example of quantum computers based on superconducting circuits. These 

devices need to stay at very low temperatures to be operative, near to below 0.01K (-273.14ºC). The 

cooling procedure requires a special instrument known as dilution refrigerator Achieving such low 

temperatures comes at the expense of a certain amount of energy. But once the base temperature 

is reached, the quantum computer works seamlessly, with a significantly small energy consumption. 

The power consumed to reach the lowest temperatures will almost not depend on the size of the 

quantum computer. Therefore, there is no true scaling law, as opposed to traditional semiconductor 

classical processors.  

It is natural to argue that quantum computers produce two neat advantages: computational power 

and energy savings. The latter is not to be underestimated. 

 

 

2. Quantum Technology Economy 

2.1. Market Opportunity 

Large amounts of resources worldwide (on the other of billions of dollars) are currently devoted to 

quantum information, mostly from the military sector and private companies in the USA. 

 

The European Union has recently launched a new Flagship on Quantum Technologies with the goal 

of investing 1 billion Euros in the next 10 years [13]. 

China is also setting up a large initiative to develop quantum technologies in Hefei, investing around 

10 B$ [14]. 
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Goldman Sachs has projected the quantum computing industry could potentially be $29 billion by 

2021 [15]. Considering that this field could currently be valued at a few billion dollars, this prediction 

establishes a very significant growth and a high ROI for its early investors. 

 

 

Analysis of Goldman Sachs about potential of quantum computing industry. 

  

Quantum computing is an increasingly hot area for research and investment, with big corporations 

like IBM, Google or Microsoft.  In tandem with these big company investments, the European Union, 

US, and Chinese governments, among others, are also backing projects aimed at the commercialization 

of quantum computers. These data, together with an analysis of how much media attention there are 

at quantum technology can give us an idea of the current market opportunity. 

Accordingly, Qilimanjaro has carried out a study that quantifies media attention to predict quantum 

technology trends. This analysis is done with New Mentions tool on the CB Insights Platform. It is 

software that analyzes millions of media articles to programmatically identify and understand the rate 

of adoption of emerging technologies and innovations. CB Insights New Mentions applies machine 

learning to a massive corpus of media articles to enable a data-driven, real-time method to discover, 

predict, and plot the arc of expectations and excitement for emerging technologies. 
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The graph above for the term “quantum computing” highlights that the technology is an increasingly 

talked about trend in the media (the upward sloping blue line represents the increase in the number 

of media mentions beginning in mid-2015). However, when we compare “Quantum computing” 

against a more well-known trend, for example, “Artificial intelligence” (in the second graph denoted 

by the orange line), it’s apparent that “quantum computing” is, in fact, a young tech trend, which still 

has a long way to go. 
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Our study and CB Insights data suggest that the overall ecosystem supporting the development of 

these companies is still emerging. Commercial application of quantum computers (for both hardware 

and software) is nascent at this point. This implies that it may be very beneficial to invest in this 

emerging field at this early stage. 

Scientific investigations, machine learning processes, data analysis, all of this requires dealing with large 

amounts of information. A quantum computer, with sufficient number of qubits, would be able to 

perform analysis tasks that are extremely difficult, if not impossible, with common computers. 

The potential of quantum computation as a new technology is big, and right now we are just 

witnessing its first steps. 

In the next few years, humans will establish the bases of a new quantum technology era with 

algorithms that break the current cryptographic protocols and minimize the time needed to solve 

difficult optimization problems. It is a new path in computing history. 

Qilimanjaro wants to be a part of this revolution: help to develop the architecture of these systems 

enrich the ecosystem and provide access to the big potential of a quantum computer. 

 

 

2.2. Quantum Applications for Real Business 

As mentioned above, quantum annealers are a particular type of analog quantum computers 

specifically designed to find the minimum of a certain cost function. Therefore, quantum annealers are 

designed and built to perform specific tasks. A different problem may be addressed by a different 

quantum annealing circuit design. By contrast, digital universal quantum computers can address any 

type of problem. However, running digital quantum computers requires quantum error correction, 

which implies adding large amounts of ancillary qubits to perform redundant operations. Altogether, 

digital universal quantum computers need millions or billions of qubits to operate successfully. In 

practice, quantum annealers can immediately address problems which are of practical interest and 

require qubit numbers of the order of 100. Hereby, we list a few examples where quantum 

computers may provide an advantage over classical computers: 
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• Quantum chemistry 

Calculating the structure of molecules is a computationally hard problem. At present, classical 

simulation of chemistry is limited due to the exponential number of required computational resources. 

Quantum computers thus represent a new and powerful tool to deal with problems related to the 

understanding of molecules, and the design of new drugs, fertilizers, gases to capture atmospheric 

carbon, etc [16]. 

• Optimization problems such as traffic and scheduling 

One of the main tasks of a quantum annealer is being able to optimize any type of scheduling problem. 

A number of companies are already investigating the principles of the power of quantum annealing 

for solving optimization routines. NASA has developed a quantum algorithm to deal with scheduling 

problems (see NASA quantum initiative [17]). The problem of optimizing traffic flows in Beijing [18] 

is being addressed by Volkswagen together with D-Wave systems. 

• Training of neural networks 

The area of neural network training using classical algorithms has already a long history on its back. 

Therefore, competing against it already requires very powerful quantum processors. Training neural 

networks using quantum annealers has only been put forward very recently, and as such the ideas are 

only very preliminary [19]. It is conceivable to find ways in particular problems where an advantage 

may be obtained by using a quantum processor in the time needed to train a neural network of a 

certain size. 

• Finance 

Using quantum annealers to solve problems in finance may allow finding new ways to perform financial 

data modeling and, in this way, isolate risk factors. The economic implications here are quite sizeable. 

• Cryptography and security 

A full-fledged quantum computer will be able to perform tasks such as the factorization of large 

numbers. This puts in jeopardy all cryptographic algorithms such as RSA, DSA and EEC, as they can 

be attacked using an efficient Quantum Fourier Transform. As a matter of fact, quantum computing 

is a major threat to current policy and economy, which make extensive use of RSA-based 
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cryptography. In the not very distant future, security will be improved by the use of quantum 

cryptography, which is robust against the attack of a quantum computer. 

Quantum computing is therefore capable of accelerating the growth and development of almost any 

economic field where it may have an impact. 

  

 

2. 3. Current Quantum Computing Landscape 

At present, a number of companies are fiercely pursuing the construction of a full-fledged quantum 

computer.  

The moment when a quantum device can perform a certain computation which is not reproducible 

on a classical computer has been termed as ‘Quantum Supremacy’. This milestone is expected by 

mid-2018, as repeatedly claimed by John Martinis, leader of the Google quantum computing initiative 

[20]. 

The list of top competing players in the field of quantum computation includes: 

• IBM 

IBM launched the first 5-qubit cloud computer which has recently been upgraded to 16 qubits. IBM 

has also announced a 20-qubit quantum computer that will no longer be open, nor free of charge. 

IBM has also made public its efforts to operate a 50-qubit quantum computer by mid-2018. 

• Google. 

Google pursues several quantum computing strategies in parallel. It first bought a D-WAVE machine 

together with NASA. Later, it financed a large group led by John Martinis, a former professor at UCSB. 

Google claims it will achieve quantum supremacy in 2018 with a quantum processor of high quality 

and more than 50 qubits. Google is emphasizing the need for quality of quantum gates, that is high 

fidelity performance for each quantum gate. Google has also announced an initiative to build a 

quantum annealer of its own. 
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• Rigetti 

Chad Rigetti, a former IBM employee, founded a company based in Silicon Valley named after him 

that raised 65 M$ from venture capital. This startup presents itself as a full-stacked company, providing 

services in quantum computation and quantum software. Rigetti computing has recently opened a 

19-qubit quantum computer with selective cloud access. 

• Microsoft 

Microsoft has opted for a different type of qubits, the so-called Majorana qubits. Microsoft has 

announced a full-stack quantum computing solution. 

 

IBM, Google and Rigetti employ superconducting qubits in their quantum computers. These qubits 

are optimally designed to offer very high coherence times and go by the name of transmon qubits 

[21]. All of these machines have dimensions of 20-50 qubits and have received investments of the 

order of 50-200 M$.  IonQ [22] is another quantum computing startup based on the technology of 

ion traps. The company has not yet released relevant information about their progress. 

A series of quantum annealers have been constructed by the Canadian company D-Wave. Its most 

advanced device displays a 2048 qubit chip. The quantum performance of this device has been 

debated due to the short coherent times of the qubits used. D-Wave machines have been sold or 

shared with research purposes to a number of customers that include Lockheed Martin, NASA, Los 

Alamos Laboratory, Oak Ridge, The Quantum Artificial Intelligence Lab, USC Information Sciences 

Institute, Temporal Defense Systems, Airbus and Volkswagen. 

Companies that currently work with this technology have made great progress in recent years. Their 

quantum computers are most likely going to be used in the corporate market.  
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3. Qilimanjaro 

3.1. Value proposal 

Currently, there is great enthusiasm to develop functional quantum computers, with significant efforts 

made both in academia and industry. Large high-tech companies, such as IBM, Google, Intel and 

Microsoft, as well as several start-ups (Rigetti being one of the largest), are making progress and laying 

the foundations of experimental quantum computing. Quantum computing technologies represent a 

prosperous and growing industry, but for many potential users, there is an accessibility barrier to 

mostly centralized systems. There is a competition currently to reach the Quantum Supremacy, to 

make components and software proprietary, and patent possible implementations of quantum 

algorithms. 

Qilimanjaro is a project aiming at opening the world of quantum computation to every company and 

individual, without the need of acquiring an expensive quantum computer, neither being enrolled in a 

certain university or program, or undertaking expensive partnerships with large players in the quantum 

computation industry. In particular, our project revolves around the following pillars:  

• Create an accessible quantum computer 

• Provide a translation software service by adapting classical problems into quantum algorithms  

• Proceed with the development of a universal open source quantum computation language 

(Qibo)  

• Create a community of users where contributions are rewarded, with the goal in mind of 

empowering the current quantum software ecosystem. 

Qilimanjaro is structured in two teams: 

• Qilimanjaro Computing Services (QCS). 

• Qilimanjaro Software Services (QSS). 

Each team targets different goals in order to boost progress and supply a need in the current market. 

The following table summarizes the goals: 
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 Goal 
Product 

/Service 
Specifications 

Qilimanjaro 

Computing 

Services 

(QCS) 

Build 

Quantum 

Computers 

Qilimanjaro 

Quantum 

Annealer 

Stage 1: 5 qubits  Cloud quantum computing 

service, providing access to 

users interested in exploring 

quantum information 

processing. 

Stage 2: 10 qubits 

Stage 3: 50 qubits 

Stage 4: >100 qubits 

Research 
Development of quantum annealing technology 

towards universal quantum computers. 

Qilimanjaro 

Software 

Services 

(QSS) 

Software 

Development 

and 

Assessment 

Services 

Consultancy 

Help users to adapt problems into a quantum 

computing architecture, write code to run problems 

on quantum logic, execute the algorithm on 

Qilimanjaro's quantum computer. 

Qibo 

Universal quantum open source language, designed to 

operate any existing online quantum computer (e.g.: 

IMB, D-Waves, IonQ...). 

Community 

Grow a solid quantum open source community. 

Enhance the development of Qibo libraries.  

Accelerate research on usable quantum algorithms. 

 

 

3. 2. Qilimanjaro Computing Service (QCS) 

Enabling remote access to quantum computers through a cloud service is a crucial factor nowadays 

to be competitive. A broader community of users will grow as more quantum computing platforms 

become available online. 

The Qilimanjaro Computing Services (QCS) team will focus on building a quantum annealer based on 

coherent qubits to be accessed through a cloud-based platform, as detailed in Section 3.3. The 

quantum annealer will allow individuals and companies to explore the possibilities of quantum 

computation at a low price. 
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The QCS team will develop a simple, user-friendly interface providing external users with editing 

capabilities to build custom programs. The online editor will contain a set of tools to compile quantum 

algorithms to be batched on the online quantum computer platform. A virtual machine based on 

Qibo will permit users to test their programs against simulated realistic conditions before trying the 

actual device. 

 

 

3. 2. 1. Location of the Laboratory and Infrastructure 

The Qilimanjaro team of scientists has been pioneering research in Quantum Information for more 

than ten years, with a steady progress both in the development of quantum algorithms and in the 

construction of quantum devices. So far, the team has developed its research in the academic 

environment. Along their career, the scientists involved in Qilimanjaro worked at different universities 

institutes that include: Universitat de Barcelona (Spain), MIT (USA), Niels Bohr Institute (Denmark), 

CQT (Singapore), Stony Brook (USA), ICN2 (Spain) and BSC (Spain) 

While a part of the basic scientific research will still be related to public institutions, Qilimanjaro will 

settle its on lab with state-of-the-art facilities in the area of Barcelona, Spain. 

Tight relations with the research community all over the world will remain key to the progress of 

Qilimanjaro. 

 

 

3. 2. 2. Technical Improvements on the Qilimanjaro Quantum Annealer 

The challenge to “industrialize” quantum computing technology is to produce reliable quantum 

devices. Just like in classical computing, the design of quantum computers needs to guarantee that the 

quantum processor follows the instructions that we program on the quantum algorithms. When we 

talk about qubits, this is particularly difficult since their quantum state is prone to errors caused by its 
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fluctuating surroundings (magnetic and electric fields, noise from control electronics, temperature 

fluctuations, vibrations, acoustic interference, infrared and microwave radiation, etc.). The gate-based 

model of quantum computation is very sensitive to such errors, requiring quantum error correction 

(QEC) protocols to work as efficiently as possible. But QEC comes at a high cost: ancillary qubits, 

which imply that in order to operate a gate-based quantum computer millions of qubits are needed 

to perform operations reliably. 

On the other hand, analog quantum computers are somewhat more robust than the gate-based 

quantum computers. The mode of operation of an analog quantum computer is by letting the system 

freely evolve under its own parameters. The downside is non-universality: a single analog quantum 

computer cannot in principle solve all possible problems a quantum computer should be able to 

address. The robustness against qubit noise is still such a strong favorable point to make analog 

quantum computers the natural candidate to become the first commercial quantum computers, as 

the Canadian-based company D-Wave is proving. In fact, there exist a recipe to turn an analog 

quantum computer into a universal quantum computer, and part of the Qilimanjaro roadmap is to 

point the developments in that direction. 

Quantum annealers are a particular type of analog quantum computer. The Qilimanjaro project wants 

to distinguish itself from other quantum annealing platforms, particularly D-Wave, by producing qubits 

which are well protected from their noisy environment. Such qubits display quantum coherence, 

which in plain terms means their behavior is governed by the laws of isolated quantum systems rather 

than by their noisy environment. The QCS computer can thus be referred as a coherent quantum 

annealer. Another important distinctive aspect among quantum annealers is the qubit connectivity 

network. The more connected a given qubit is to the rest of qubits becomes harder to simulate by a 

classical computer, which means harder problems can be implemented and solved on a quantum 

annealer that wouldn't run on a classical device. 

It is important to highlight the differences between the Qilimanjaro quantum annealer (QQA) and 

the quantum annealers built by D-Wave. The following table presents specific details between the 

two systems.  
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D-Wave QCS  

Type of qubits 

Being a first player in the field, D-Wave used 

a circuit traditionally known as rf-SQUID. 

This type of qubits is among the simplest 

version of a qubit. What is really 

problematic, they display very short 

coherent times, particularly with the 

industrial process used by D-Wave to 

fabricate them. The low level of coherence 

displayed by rf-SQUIDs is a weak point for 

D-Wave. Many scientists have debated the 

real power of D-Wave machines, 

emphasizing that any computational 

advantage is hard to prove [23]. D-Wave 

deserves recognition for being the first 

quantum device that has been used to 

address problems of relevance for business. 

QCS will work with a different type of 

qubits, named persistent current flux qubits, 

or simply flux qubits [24]. These type of 

qubits display long coherence times, longer 

than the usual time to execute a certain 

computing protocol. It is important to 

understand that long coherence times are 

critical for a quantum computer to display 

genuine quantum effects, that is, 

experiencing a quantum speedup and 

potentially much more powerful than their 

classical counterparts. The absence of 

coherence turns any device effectively into a 

classical one, which is the main shortcoming 

that Qilimanjaro wants to avoid. 

Connectivity 

architecture of 

the machine 

At present, D-Wave uses the so-called 

chimera architecture based on local highly 

connected sets of qubits which are then 

poorly connected to other sets. It has been 

advocated that full-connectivity is not 

possible with present technology. New ideas 

related to 3D architectures are under 

consideration.  

QCS will opt for a mixed level of 

architecture, relaxing local connectivity in 

favor of long-range couplings. This is 

necessary to address real-world 

computational challenges. 

 

 

3. 2. 3. Technical Goals of QCS 

QCS aims at building 4 quantum computers with different specific goals: 

• Qilimanjaro Quantum Annealer: This computer is the first main goal of Qilimanjaro. The 

computer will host our cloud platform, OpenQ, from which remote users will get access to 

the computational power of a quantum processor. 
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• Qilimanjaro Twins: Two additional quantum processors will be focused on improving 

quantum annealing technology, from qubit quality, qubit network connectivity and, most 

importantly, enhancement of quantum circuit complexity towards universal quantum 

computation. Thus, these computers are intended as research devices to improve the 

technology to be delivered on the Qilimanjaro Quantum Annealer. 

• Qilimanjaro Threelean: The objectives of the fourth quantum processor are the exploration 

of general ideas of quantum gates and quantum circuits. One particular goal in this processor 

is the development of a “Threelean” algebra (an evolution of traditional Boolean one) in order 

to design new quantum logic gates based on qutrits. 

The long-term goal is to achieve a level of competitivity in both quantum annealing and quantum gate-

based circuits while serving primarily quantum annealing technology to the users. 

 

 

3. 3. Qilimanjaro Software Services (QSS) 

Qilimanjaro Software Services (QSS) will assist individuals and companies to adapt their problems to 

quantum algorithms that run on traditional quantum machines. As a consequence, QSS aims to build 

an operating system that will run on the Qilimanjaro Quantum computer to provide a full-stack service 

to the customers. 

QSS will offer quantum algorithmic services that will offer solutions to: 

• Adapting real-world problems to quantum algorithms 

• Optimizing quantum algorithms for any existing quantum hardware, including other 

quantum platforms outside Qilimanjaro 

• Running and analyzing experiments on our quantum computer 

An additional service provided by the QSS team will consist in the development of a simple interface 

to program the Qilimanjaro Quantum Annealer.  

 

https://docs.google.com/document/d/1tjxFRTa9cQTs9dHhBYwCCvrzBJv23reLnBUB6oVBECI/edit#heading=h.ftvgyix3ueyf
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3. 3. 1. Technical goals of QSS 

Translating a real-world problem to the quantum world is not easy. Quantum mechanics comes with 

new kinds of logical operations. However, it also brings some fundamental restrictions to other tasks 

such as copying a given quantum state. In other words, quantum algorithms offer a new computational 

paradigm.  

Companies that would like to explore the power of quantum computation cannot simply run their 

software on a quantum machine. Today, implementations of each algorithm must suit each particular 

quantum device. As a consequence, lots of expertise is needed to develop quantum algorithms 

adapted to a quantum processor.  

Qilimanjaro Software Services will offer a complete service to users willing to use Quantum 

Computers. This includes helping individuals or companies to identify the problems which may benefit 

from a quantum computer, translating their problem to the language of quantum logic, and eventually 

running the algorithm on the quantum device. 

A majority of problems that will run on quantum annealers are related to optimizations. This type of 

problems requires finding an optimum point, a minimum of a cost function, which can be formulated 

as a QUBO (Quadratic Unconstrained Binary Optimization). In turn, a QUBO must be mapped into 

a cost function (Hamiltonian) to be minimized on the actual connectivity of qubits. Today, these steps 

are performed non-trivially and may need the help of quantum experts. 

 

 

 3. 3. 2. Access to the quantum computer in the cloud 

Running a quantum algorithm, properly designed, should be easy. One would like to simply write the 

code on a simple interface and send it for execution on a quantum device. Qilimanjaro QSS targets 

this goal directly providing a set of tools to ease the access and use of quantum computers. 

https://docs.google.com/document/d/1tjxFRTa9cQTs9dHhBYwCCvrzBJv23reLnBUB6oVBECI/edit#heading=h.6wt6wrh38tac
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The simplicity of this procedure will open the door to individuals exploring new techniques to solve 

open problems. The quantum device acts as a blind computational device which is rented on the basis 

of individual runs, which in turn are associated with the QBIT token. 

 

 

3. 4. Qibo: Universal Quantum Open Source Language 

Qibo is a metalanguage for quantum software, setting a programming interface above the specific 

details of the quantum computers where the programs will be run. Qibo is already under development 

by the Qilimanjaro team. The language will interact with different compilers for each device that 

appears in the market. Furthermore, Qibo has been designed bearing in mind to reach out to the 

largest community of programmers possible interested in quantum programming. The motivation is 

to develop the first quantum foundational libraries and to contribute to the current quantum 

programming ecosystem, while compensating those efforts promoting a reward system, based on our 

ERC-20 token QBIT, as explained on Section 4.1. 

 

 

3. 5. OpenQ  

Every day more universities, big corporations and small companies are interested in how quantum 

computation could change or accelerate their data analysis. Only the wealthiest companies can afford 

to dedicate big sums and resources to this cause, to test already developed machines or acquire 

applications of algorithms for their own business. 

We eye a potential growth behind the use of quantum computation if more companies and users 

that could be accessing this benefiting technology through an accessible cost. With the constant 

development of this technology, we can foresee an exponential adoption in the retail/corporate world 

to provide fast and scalable solutions for today’s heavy/intractable problems. 
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Due to the extensive breadth of applications of a quantum computer, the services that Qilimanjaro 

will offer need to cover different types of audiences such as Governments, research laboratories, 

universities, large and small companies, and the individual user. Qilimanjaro will provide service to any 

user/sector that wants to benefit from the potential of quantum computation. 

Our goal is to create an ecosystem for decentralized quantum computation. A worldwide market of 

computational power where users can benefit from the capabilities of quantum processors, being 

able to execute appropriate algorithms properly implemented, adapted to their needs. 

Thus, we want to form an open source community to fully exploit the power of quantum computing 

and leverage full advantage of its capabilities. Working with a properly designed quantum language, 

this community will continue to design and improve quantum solutions. Creating new algorithms and 

making contributions for an even greater acceleration in the development of this technology is 

essential. A strong open source community is an essential piece in the future of quantum computing 

technologies, as other technologies benefited in the past from opening their development to a bigger 

audience. 

Therefore, Qilimanjaro intends to manage OpenQ as a tool to the community, and an open source 

network whose processing power is decentralized. 

Our clients will be able to choose from different pre-built algorithms or request specific algorithmic 

solutions that could match the requirements of the problem being treated, resulting in novel 

algorithms to be added to the Qilimanjaro catalog.  

Algorithm implementation and discussion will be handled inside OpenQ, where any scientist or 

algorithm designer will be able to research existing quantum algorithms and propose their own. 

OpenQ will be the meeting point between the scientific community and developers, where both will 

be rewarded for their work. While an algorithm specialist will be able to collaborate with others and 

be compensated by making algorithm proposals, talented developers will propose concrete 

implementations and will be rewarded accordingly to the importance of their contribution. In this 

way, different communities will be brought together, resulting in real applications, building concrete 

solutions for the quantum world.   

All content submitted will undergo a technical review by the Qilimanjaro scientist team to ensure that 

it adheres to industry standards and is fully functional prior to being released on the OpenQ. 



 

29 
 

 

Majority of quantum computing projects are private and too focused on corporate side of things. Our framework integrates efficiently critical 

sectors for research and development, while bringing rewards and openness to the community. We offer the most complete service in every 

layer. 

 

 

4. Token Role 

4. 1. QBIT Token Usage and Mechanism 

QBITs (pronounced as [kiúbits]) are ERC20-compliant tokens that entitle their owners to: 

https://docs.google.com/document/d/1tjxFRTa9cQTs9dHhBYwCCvrzBJv23reLnBUB6oVBECI/edit#heading=h.zerk9sz2owp2
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• Receive assistance to translate real-world problems to the logic of a certain quantum algorithm 

• Run algorithms on a coherent quantum annealing machine 

• Incentives for developers of quantum algorithms who want to add their algorithm to our 

platform. These algorithms will first be checked by our team to verify if their effectiveness 

Tokens will allow companies and individuals to explore quantum computation and solve complex 

real-life problems, both at the level of quantum software and quantum devices. In turn, tokens will 

return to the market so as to keep our quantum annealer at the frontier of technological development. 

  

 

4. 2. Post-quantum: Quantum resistant cryptography for QBIT’s 

Current cryptography used nowadays in blockchain technology will be eventually be rendered 

unsecure by quantum computers. Qilimanjaro will update its tokens to a quantum resistant 

cryptography as soon as NSA produces a recommendation. 

The NSA (National Security Agency) has launched a competition through NIST (National Institute of 

Standards and Technology) to propose new cryptographic algorithms which are quantum resistant. 

The basic idea is to substitute current algorithms such as those related to elliptic curves by new ones 

which are, at present, safe against a quantum computer attack. The final choice for a new 

cryptographic standard will probably take a few years. 

QBITs will be first introduced using traditional cryptography and will be ERC20-compliant. As NSA 

issues a final recommendation for a move to a new quantum resistant scheme, QBITs will be upgraded 

to use such a quantum resistant cryptographic protocol. 
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5. Goals 

5.1. General Goals 

The general goals of Qilimanjaro are: 

• Contribute scientific advances which add value to the foundations of quantum computing. 

• Develop platforms and infrastructures easily accessible to a global audience. 

• Integrate the development of quantum standards to facilitate dialogue between the different 

companies developing this technology. 

• Promote collaboration with other companies and existing infrastructures to accelerate 

development and standardization of quantum technologies. 

• Promote collaboration through an open source community. Stimulate the creation of 

networks of people, encouraging mobility and the exchange of knowledge. 

• Promote the quantum annealing technology and quantum circuits in Europe, where no 

significant investment has been made in this direction. 

  

 

5.2. Short-term Goals 

5.2.1. Flux Qubits 

At present, we have already developed the first set of superconducting transmon and flux qubits. The 

former is easier to control, while the second is harder to produce but allow for a more complex set 

of manipulations. The images shown below correspond to actual qubit devices. Devices similar to the 

ones shown in the images will be used for the first generation of experiments to calibrate our control 

circuits and instrumentation, in preparation for the larger-scale systems. 
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Scanning electron micrograph (SEM) of a superconducting flux qubit. The lighter areas are Josephson junctions, the key element to 

superconducting qubit technology. 

  

 

A larger view of a circuit containing a transmon qubit, seen in the center of the screen. Image taken by a conventional microscope 
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5.2.2. Other goals 

• The proposed short-term plan of action includes the following items: 

• Set up the first quantum annealer with a few flux qubits (< 5 qubits) 

• First real tests of quantum algorithms with a few qubits. 

• Offer consultancy on quantum algorithms. Qilimanjaro Software Services will assist users to adapt their 

problems into a usable quantum algorithm. 

• Contribute to Qibo development. 

• Build OpenQ. 

 

 

5.3. Long-term Goals 

Our long-term goals consist of: 

• Completing the construction of a full-size coherent quantum annealer, reaching the quantum 

supremacy (100 qubits). Systems of even larger dimensions are envisioned beyond 

Qilimanjaro. 

• Develop a widely used opened quantum language 

• Stimulate research on quantum algorithms 

• Improve the actual quantum computing ecosystem 

• Make quantum computers accessible 

• Create a quantum resistant cryptographic token  

A further long-term project is to complement the Qilimanjaro coherent quantum annealer with a full-

fledged quantum computer. Given the technology of flux qubits employed in the Qilimanjaro 

proposed device, the transition to a full-fledged quantum computer would be much smoother.  
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6. Roadmap  

Our project will build upon the experience of previous research on quantum annealers by the use of 

high-quality qubits. There is a trade-off between large but imperfect quantum annealers (D-Wave) 

and the one proposed here, which is of better quality but smaller size. Scaling of Qilimanjaro quantum 

annealer will come naturally with time. 

A more detailed roadmap is presented schematically. 
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7. Crowdfunding  

The Qilimanjaro Crowdsale and the corresponding token creation process will be organized around 

smart contracts running on Ethereum.  

Participants willing to support the development of the Qilimanjaro Project can do so by sending Ether 

currency to the designated address. By doing so, they are purchasing QBITs Tokens (QBIT) which are 

sent instantly to their wallet. 

• The accepted currency during the ICO is Ether. 

• If the token sale campaign does not reach its minimal capital goal of EUR 8.000.000 all funds 

will be returned automatically to the QBIT holders by the Ethereum smart contract. 

• Token Creation has a hard cap: upon achieving this cap, token creation will stop, and no 

further contributions will be accepted. 

• Tokens that are not sold during the Crowdsale will be burned automatically by the smart 

contract. The burning of tokens could potentially increase the appreciation of the remaining 

QBIT tokens as the total supply in circulation reduces. 

The QBIT token will be an Ethereum-based token of value. The token is a digital asset, bearing value 

by itself based on its underlying assets, properties and/or associated rights. 

Ethereum-based tokens rely on a well-established Ethereum infrastructure, benefiting from several 

advantages: 

• Security and predictability (as opposed to, for example, having to run an independent 

blockchain network). 

• Use of robust and well-supported clients (Ethereum-based tokens can be managed with 

official Ethereum clients). 

• High liquidity, easier listing on exchanges with infrastructure already in place. 

Our Ethereum-based token contract complies with the ERC20 standard. More detailed info about 

the ERC20 standard can be obtained from: https://github.com/ethereum/EIPs/issues/20 

 

https://github.com/ethereum/EIPs/issues/20
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General Data 

Legal qualification Utility Coin, not a security 

% tokens for sale 45%  
40% Pre-sale 

60% Crowdsale 

Softcap (inc. Pre-ICO) 8.000.000 € / 9.900.000 $ 

Hardcap 20.300.000 € / 25.000.000 $ 

Circulating supply 135.000.000 QBIT 

Max. supply 300.000.000 QBIT 

Accepted currencies ETH 

Restricted countries 
US (only can participate accredited investors)  

/ China Mainland  

Whitelist Yes 

KYC Yes 

 

 

Phase #1: Private Pre-sale 

Date start Ongoing 

Total tokens sold in this stage 
% 15% total tokens for sale 

Tokens 20.250.000 QBIT 

Price 0,15 € / 0,185 $ (+ Maximum 25% bonus) 

Private Pre-sale Details 
For more details about the private pre-sale, contact 

investments@qilimanjaro.io 
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Phase #2: Public Pre-sale 

Date start To be announced soon 

Total tokens sold in this stage 
% 25% total tokens for sale 

Tokens 33.750.000 QBIT 

Price 0,15 € / 0,185 $ (Same price as ICO) 

Minimum contribution 20.000 $ 

Bonus (Min – Max) 

0 % → From 20.000 $ to 50.000 $ 

+5% → From 50.000 $ to 125.000 $ 

+10% → From 125.000 $ to 250.000 $ 

+15% → From 250.000 $ to 500.000 $ 

Bonus tokens lock No locked 

Token distribution Between 2-4 weeks 

Blocked? Yes 

Unlock date Tokens are unlocked 15 days after Crowdsale ends  

 

 

Phase #3: Crowdsale 

Date start To be announced soon 

Total tokens sold in this stage 
% 60% total tokens for sale 

Tokens 81.000.000 QBIT 

Price 0,15 € / 0,185 $ 

Bonus No Bonus 

Minimum Contribution 50 $ 

Max Contribution TBD 

Token distribution Immediately 

Blocked? Yes 

Unlock date Tokens are unlocked 15 days after Crowdsale ends 
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7.1. Use of funds 

Token allocation 

 

 

Company Reserve  

This budget will be used when new budget needs arise, or when one of the other budget lines was 

underestimated and runs out of funding. 

 

Rewards 

A part of our budget will be reserved to fuel the Qilimanjaro community and for a rewards system. 

The algorithm specialists and talented developers will be rewarded accordingly to the importance of 

their contribution. 

 

Founders, Employees & Advisors  

Core team members will have a 2-year vesting schedule for QBIT tokens, where advisors and strategic 

partners will have a 6-month vesting schedule. The team will receive ¼ of their allocation 6 months 

after the end of the Public Sale. Every month thereafter, the team will receive the proportion of their 

allocation until the -year vesting schedule is finished. 
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ICO Cost 

This part covers costs of the token sale event, like communication, smart contract audit, KYC, 

exchange listings, etc.  

 

 

Fund management 

The funds received in the Qilimanjaro Token Sale will be held in a secure multi-signature wallet and 

will be allocated for the following developments: 

 

 

 

 

 

 

 

The funding will be allocated to multiple aspects of the project. The largest part will serve for 

developing the Quantum Computer Services and Quantum Software Services, but we also need a 

budget for supporting activities, like marketing. 

 

 

 

Quantum Computer R&D 

The majority of the funds will be destined to the quantum annealer R&D, involving the acquisition of 

materials, like dilution fridges, hirings of at least 2 postdocs, 3 PhD students and a technician per 

computer. This is equivalent to, at least, 24 more people, in addition to the people who already 
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integrate the project. The running costs are also a very important part of the maintenance of a 

quantum computer and must not be forgotten. 

 

Quantum Software Service & OpenQ 

A significant portion of funds will be reserved to develop QSS and OpenQ. Since software 

development requires mostly the labour of skilled employees this part of our budget will be used to 

pay our software developers and quantum programmers.  Besides, Funds will be used for 

operation and management of this environment and to ensure software delivery with utmost quality 

and in a timely manner. 

 

Marketing 

OpenQ will be built with a strong sense of community. To this effect, we have to ensure that enough 

funds are allocated to the outreach of an international community. The marketing budget will be used 

to create awareness and engagement of the possibilities of our platform. 

 

Legal 

This allocation ensures Qilimanjaro has the right legal contracts on an ongoing basis.  
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8. Team 

8.1. Key Team Members  

José Ignacio LATORRE                           LinkedIn 

UB, MIT, Niels Bohr Institute, University Singapore, Entanglement 

Partners 

Quantum Information, Particle Physics, Artificial Intelligence 

JIL got his PhD in Particle Physics at Univ. Barcelona. He was a 

Fullbright Fellow at MIT (USA) and a postdoc at the Niels Bohr Institute in Copenhagen. He then 

became an associate professor at the Universitat de Barcelona and, later, full professor in Theoretical 

Physics. He also enjoys a long-term visiting position at the Center for Quantum Technologies 

(Singapore). He has written over 100 papers on Particle Physics and Quantum Information and has 

directed 12 PhD thesis. He was a founder of the Centro de Ciencias de Benasque Pedro Pascual. He 

produced two documentaries, one of them on the last living scientist of the Manhattan Project. He 

worked as a consultant on Artificial Intelligence for the private sector. He was one of the founders of 

the NNPDF collaboration [26] that serves parton distributions based on neural networks to CERN. 

He is a partner and scientific director at Entanglement Partners SL. He is the principal investigator of 

the QUANTIC team at the Barcelona Supercomputing Center. 

 

Pol FORN-DÍAZ                                      LinkedIn 

DELFT, MIT, CALTECH, IQC Waterloo, Entanglement Partners, BSC 

Pol leads the experimental team at QUANTIC at the Barcelona 

Supercomputing Center. He has a background in superconducting 

quantum devices for quantum information applications and quantum 

optics. He obtained his PhD from TU Delft in 2010, with a study of 

superconducting flux qubits and the limits of the interaction strength to a superconducting resonator. 

https://www.linkedin.com/in/jolatorre/
https://www.linkedin.com/in/pol-forn-d%C3%ADaz-673b8325
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After his PhD he was a visiting scholar at Prof. W. D. Oliver’s lab at MIT for a short project. He was 

then a postdoctoral researcher in the Kimble lab at the California Institute of Technology working on 

interfacing cold atoms and photonic waveguides. Later he was a postdoctoral fellow at the Institute 

for Quantum Computing at the University of Waterloo, working on superconducting qubits 

interacting with propagating microwave fields. He is a partner at Entanglement Partners SL. 

 

Artur GARCÍA-SÁEZ                                    Web 

ICFO, UB, Stony Brook, BSC 

Quantum Information, Machine learning, Advanced programming 

Artur García-Sáez got his Ph.D. at The Institute of Photonic Sciences 

(ICFO) working on classical and quantum correlations. Since then, he 

has worked at Universitat de Barcelona and the C.N. Yang Institute 

for Theoretical Physics at Stony Brook. He is currently working at the Barcelona Supercomputing 

Center on optimization problems and Machine Learning applications. He is the head of the QUANTIC 

algorithm team. 

 

Jordi Blasco                                            LinkedIn 

ARS CORPORATE 

M&A and corporate finance expert, and Board of Directors advisor. 

Jordi Blasco is a lawyer (Universitat Autònoma de Barcelona, or UAB). 

He’s got a Tax Diploma (EADA Business School), a Master in Auditing 

(UAB and the Catalan Chartered Accountants Institute), an Executive 

MBA (EADA Business School) and a postgraduate in business administration (IESE Business School). 

He founded several companies and firms, among them a law firm (BLASCO SELLARES legal + tax) 

and a boutique investment Bank, ARS Corporate. Member of a number of Boards of Directors in 

different industries including media, infrastructures, consulting, technology or education. He is currently 

a lecturer on M&A and Corporate Finance studies at EADA Business School and the Catalan 

Economists Bar Association. 

https://arturgs.github.io/
https://linkedin.com/in/jordiblasco
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8.2. Advisors 

Víctor Canivell                                         LinkedIn 

Managing Director at Quantum World Association 

Victor Canivell is an experienced executive with a successful track 

record as European director of IT multinationals (HP, 3Com, Silicon 

Graphics, PerkinElmer) and CEO/ Board Member of several software 

startups, mostly in the security business. Independent strategist and 

operational consultant for high-tech startups, for the European Commission high tech SME's in the 

Horizon 2020 instrument and for Alfa Beta Consultants. His current interests reside in quantum 

computing, security and AI. Victor has a PhD in Physics from UB, an MBA from ESADE and an 

extensive international business experience. 

 

Miklos Santha                                                  Web 

Senior Research Director at the Center for Quantum Technologies, 

CNRS (Singapore) 

Miklos Santha has received his PhD in Mathematics from the 

Université Paris-Diderot. He is Senior Research Director at the 

Centre National de la Recherche Scientifique since 1988. He is also 

Principal Investigator and Visiting Research Professor at the Centre 

for Quantum Technologies in the National University of Singapore since 2008. He is an expert in 

classical and quantum algorithms and complexity. 

 

https://www.linkedin.com/in/victorcanivell/
https://www.quantumlah.org/people/profile.php?id=14


 

45 
 

Gavin Brennen                                                  Web 

Chief Community Officer, Qubit Protocol.  

Qubit Protocol is a governance platform for funding quantum 

technology startups.  Gavin Brennen is also an associate professor 

at University of Macquarie and the director of QSciTech and CI in 

the ARC Centre of Excellence EQuS. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.linkedin.com/in/gavin-brennen-4634a98/
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9. Disclaimer 

This whitepaper (the “Whitepaper“) gives an overview of certain aspects of the Qilimanjaro Quantum 

Hub project (Qilimanjaro project, for short) and the intended use of its token QBIT. This Whitepaper 

and the information stated herein is not legally binding. 

The Token Sale is only made on the basis of a separate document, the Token Offer Document which 

will be published shortly after this Whitepaper. 

This Whitepaper does not constitute an offer to invest in or buy of QBITs nor an invitation for an 

offer to exchange any amount of Ether for QBITs or in any form a solicitation of any type of financial 

support for the Qilimanjaro project. 

If you decide to participate in the QBIT Token Sale as a form of investment and/or financial support 

to the Qilimanjaro project, Qilimanjaro, its founders and its team expressly warn you that an 

investment in or any kind of financial support to Qilimanjaro and/or QBITs carries a high degree of 

risk. No results for the Qilimanjaro project may be considered certain, secure or guaranteed at any 

time. 

No rights of ownership of any kind are acquired if you decide to participate in the QBIT Token Sale, 

as you would not be investing in any part of a company or entity of any nature. Token holders will 

not have any voting rights in the Qilimanjaro project or in any entity associated with it or used as a 

supplier or contractor for the purposes of the Qilimanjaro project development. The Token holders 

will not be considered as creditors of the Qilimanjaro project. The QBIT holders will have only the 

rights defined in this Whitepaper related to the use of the computing power and capacities that 

Qilimanjaro project will develop and the consulting services associated with it. 

 

Forward-Looking Statements 

This Whitepaper contains certain forward-looking statements, some based on scientific developments, 

predictions and analyses, some others based on what is expected from quantum computing and its 

effects on society and social phenomena of any kind. 
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A forward-looking statement is a statement that does not relate to historical facts and events. The 

forward-looking statements are based on analyses or forecasts of future results and estimates of 

capacities, qualities or amounts not yet determinable or foreseeable. 

Such forward-looking statements are identified by the use of terms and phrases such as “anticipate“, 

“believe“, “could“, “estimate“, “expect“, “intend“, “plan“, “predict“, “project“, “will“ and similar terms, 

including references and assumptions. This applies, in particular, to any statements in this Whitepaper 

containing information on future developments of Qilimanjaro, plans and expectations regarding 

QBITs, its uses and social acceptance of Qilimanjaro and its activities, or even its growth of value. 

Forward-looking statements are based on current estimates and assumptions that the Qilimanjaro 

project promoters make to the best of its present knowledge. Such forward-looking statements are 

subject to risks, uncertainties and other factors which could cause actual developments to differ 

materially from and be worse than expected or assumed or described in these forward-looking 

statements. 

Accordingly, any persons or entities interested in participating in the Token Sale or give any kind of 

financial support or any other type of support to the Qilimanjaro project are strongly advised to 

consider all risks that may impact on it.  

In light of risks, uncertainties and assumptions, future events described in this Whitepaper may not 

occur or might occur much later than expected. 
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Appendix: Practical Examples Use Cases 

• Finance 

Suppose that you are a large asset manager. Every time you rebalance 

your portfolio, your investors lose money, because of transaction 

costs and price impact (slippage). In an environment where most 

funds struggle to make returns, losing a percentage of the profits on 

rebalancing costs is a death sentence by a thousand cuts. 

A quantum computer could find a portfolio that is optimal over 

multiple investment horizons, hence significantly reducing the need for 

rebalances and their associated losses. Conventional computing simply cannot solve it. 

 

• Database Search 

 Imagine that you only have five minutes to find an X written on a page of 

a book among the 50 million books in a big library. In this scenario, you 

would be a regular computer and you would never find the X. But, if 

you had 50 million parallel realities and you could look at a different 

book in each of those realities (just like a quantum computer), you would 

find the X. So to speak, a quantum computer can split you into 50 million 

versions of yourself to make the work quick and easy. 

In a world with so much data (more data has been generated over the past two years than throughout 

all human history), quantum computers, through the Grover algorithm, offer a solution to search 

efficiently in this information. 
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• Optimization Problems 

 One of the toughest problems in mathematics is known as the travelling 

salesperson problem, which asks to find the shortest route between a 

list of addresses. It sounds fairly simple, but we give an example. 

Suppose a deliveryman must cover for a sick colleague and has to make 

4 deliveries instead of 3. Working out the most efficient route is 

manageable. However, this problem quickly scales as you add more 

deliveries. For example, making 10 deliveries has over 180,000 combinations. Imagine the possible 

combinations for the organization of an entire fleet or if an unexpected problem arises! 

In terms of computation, it is enormous and the speed-up that quantum computing promises could 

provide the highest in cost reduction and improve their abilities. 

  

• Training of Neural Networks 

 The main job of a neural network is to recognize patterns. Inspired by the 

human brain, it is a grid of basic computing units, the “neurons”.  

Typically, the neurons are arranged in layers and the wiring between 

neurons is not fixed in advance but adapts in a process of trial and error. 

The network might be fed images labeled “kitten” or “puppy.” For each 

image, it assigns a label, checks whether it was right, and tweaks the neuronal 

connections if not. Its guesses are random at first, but get better; after perhaps 10,000 examples, it 

knows its pets. A serious neural network can have a billion interconnections, all of which need to be 

tuned. 

All these interconnections are represented by a ginormous matrix and nothing does matrices like a 

quantum computer, being its resolution exponentially faster than with a classical computer. 
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• Cryptography and Security 

 Financial data encoded with quantum cryptography is by far more secure 

than current digital security. 

Current hackers can copy or edit confidential data but not in a world 

with quantum security. It is thanks to the peculiar properties of 

quantum mechanics: if a message gets intercepted, when someone 

trying to observe it, the message cannot be read because irrevocably it 

will change its quantum state. This is based on Heisenberg's uncertainty principle. 

For security world, the best solution lies in a combination of quantum computing with blockchain 

technology. 

 

• Quantum Chemistry and Healthcare 

 Example 1: It took 13 years to map the 20,000 genes in the human genome 

and it showed that we could design treatments to suit a particular genetic 

makeup. To map every mutation in the 50 most common cancers would 

be 10,000 times more complex. Conventional computers aren’t powerful 

enough to perform these tasks well, but quantum computers have the 

power to simulate large molecules exactly. It will require large quantum 

computers and there is still a long way to go. 

Example 2: Creating synthesizing fertilizers is an energy-intensive process, responsible for around 2% 

of all global CO2 emissions. Yet, the Earth does it naturally, using plant bacteria and a molecule – 

nitrogenase. Analyzing this molecule is impossible for the most powerful computers around today. 

However, it’s something well within the capabilities of a quantum computer. 
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