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As artists, we can already experiment with new types of procedural creations based on new algorithms. These work with the use of logical gates, on probabilistic elements that are the qubits, and allow to experiment new concepts close to the microscopic reality of our world: the teleportation, the entanglement, the superposition of the states. What give a lot of creative inspiration.

We try to propose some innovative experiments based on quantum cellular automata (QCA), and the use of qubits as elements of artistic representation (contained in Bloch spheres). We perform some experimental creations, playing with quantum paradoxes and possibilities, hazards and uncertainties.

Introduction

The world today seems to be split in two: our real world, a real world in which we live every day on one side, and the world seen from the microscopic angle, with its quantum properties, so strange to us, and seemingly so incompatible with our reality.

The eternal questioning of what life and consciousness are, are at the heart of a great deal of research and speculation. We will not mention here the colossal set of work in the field, which is studied on the one hand by the biologist community, on the other hand by researchers in artificial life.

It is important to refer here to the work of Erwin Schrödinger, his famous equation and in particular to his major work "What is life?, where he is one of the first to advance the preponderant role of quantum mechanics in all human, animal or plant life [START_REF] Schrödinger | What is life?: With mind and matter and autobiographical sketches[END_REF].

He suggests that the main aspects of quantum physics (superposition of states, entanglement, etc.) are the main part of our bodies, and especially for proteins, which will lead to major research work. 

For a theory of quantum consciousness

Scientific research on consciousness is very numerous and still remains as mysterious as it is controversial when it is not decried. It is true that one approaches here very sensitive subjects, which touch the human soul. This can not fail to encroach on the realms of religion and personal development.

We will be careful not to go in these directions, and will try to focus on scientifically recognized work.

Thus, Roger Penrose and Stuart Hameroff have developed a theory of consciousness, called Orch-OR (Orchestrated Objective Reduction) which proposes a functioning of the neurons of our brain based on quantum computation [START_REF] Penrose | Consciousness in the universe: Neuroscience, quantum space-time geometry and Orch OR theory[END_REF]. Their work is based on the still unknown aspects of microtubules of the brain, which seem to give some explanations on our way of thinking, which goes far beyond those of simple computer calculations. [START_REF] Hameroff | Orchestrated reduction of quantum coherence in brain microtubules: A model for consciousness[END_REF]. The idea is not new and has already been addressed in many works, including by John Cowley at the 2000 Consciousness Reframed Conference [START_REF]Art, technology, consciousness: Mind@ large[END_REF].

The problem of quantum decoherence, so blocking in current research and especially for the construction of quantum computers, tends to gradually find solutions, for example by studying the vegetation, which is a model of quantum coherence during the photosynthesis process [START_REF] Ritz | The quantum physics of photosynthesis[END_REF].

Towards a more aware computer?

The classic computer, created from the work of Turing and Von Neumann, and based entirely on the use of bits, is a computer machine, whose calculation processes are finally quite far from our way of thinking and reasoning. Numerous algorithms have however been developed to try to use our computers as thinking machines, and the use of neural networks, genetic algorithms and in general Machine Learning techniques go in this direction.

But we must admit that this classic computer is very far from the possibilities of the human brain, and that is why we had to develop another type of machine, more natural, closer to what we are.

The idea of creating a quantum computer owes much to the work of the very great Richard Feynman, who proposes the idea since 1985 [START_REF] Feynman | Quantum mechanical computers[END_REF]. This type of computer works this time with Qubits (Quantum Bits), whose operation is modeled on that of quantum mechanics. In this, it gives us a chance to have a much more "human" or "natural" machine, which is perhaps even more important than these phenomenal computing abilities.

Consciousness and Computation

The arrival of the quantum computer and the completely new algorithms that accompany it could finally make it possible to have a thinking machine, closer to the quantum functioning of consciousness as described by Penrose and Hameroff.

According to Stuart Hameroff, « Actually, the brain is looking more like an orchestra, a multi-scalar vibrational resonance system, than a computer. Brain information patterns repeat over spatiotemporal scales in fractal-like, nested hierarchies of neuronal networks, with resonances and interference beats. » Stuart Hameroff in the 1980s, proposed microtubules acted like computers, specifically as Boolean switching matrices, or molecular automata, processing information, encoding memory, oscillating coherently and regulating neuronal functions from within. [START_REF] Ja Craddock | Anesthetics act in quantum channels in brain microtubules to prevent consciousness[END_REF].

Following all these remarks, we formulate here the hypothesis that the advent of quantum computation should help to design computer machines in the (very near) future, which should function according to models much more similar to human consciousness.

Quantum artistic experiments

We can now try to understand the basics of quantum computation with some simple experiments, such as the one proposed by IBM, with the Hello Quantum application, available on your mobiles and tablets.(Fig 2).

Fig 2: Hello Quantum, IBM application to discover quantum computing

We have also worked on the realization of some simple quantum artistic experiments [START_REF] Lioret | Quantum computing for art exploration and creation[END_REF], [START_REF] Lioret | Quantum art[END_REF], whose creation process is based on the use of Qubits and in particular their representation in the form of Bloch spheres. These works allowed the realization of some interesting images, included in the series of Beings, artificial beings creators, but remain however very basic. (Fig 3 and4). 

Application with Quantum Cellular Automata

To illustrate our research on quantum artistic creation, we have created a program inspired by research on the creation of quantum cellular automata (QCA). This program allows you to "play" with Qubits and logic gates in a three-dimensional space. (Fig 5). We opted for a sandbox environment to give free rein to his imagination and introduce a tutorial and missions to deepen our knowledge or play with QCA.

We then implemented the following functionalities: The Clocks, which allow to differentiate different parts of the QCA and thus give a direction of propagation. They are symbolized by colors that can be chosen by placing the Qubit. By default Clocks do not appear because it is possible to model simple QCA without using it. We also decided to implement 3D QCAs: in addition to a 3D view, the user can add Qubits on the vertical axis, and thus implement bridges or even QCA multistage. Quantum entanglement can be used in our simulator, it's more of a feature description of the entanglement as the report to a realistic model of use of QCA.

Finally we added one of the symbols of quantum physics which is Schrödinger's cat. Indeed a layer with a logo of head of cat makes it possible to post a cat next to each exit in the simulator, the cat then takes the state of the exit which it looks: if the exit is indeterminate, the cat is dead and alive in a state of superposition, if the exit is at 1, the cat is alive and at 0 the cat is dead.

Fig 5 : The Quantum Cellular Automata Simulator application in action

Future Works

Many new avenues will open in the months and years to come. It is notable that very serious research is being done around Quantum Machine Learning techniques [START_REF] Biamonte | Quantum machine learning[END_REF], [START_REF] Ciliberto | Quantum machine learning: a classical perspective[END_REF]. These should be much more efficient than those we use today, and especially operate on more natural principles.

Other very interesting research is looking at the fractal nature of our brain. Several studies have arrived at a fractal dimension of between 5 and 8 for human EEG data. These extra dimensions suggest that quantum gravity may play a role in generating consciousness. [START_REF] Gardiner | The Fractal Nature of the Brain: EEG Data Suggests That the Brain Functions as a" Quantum Computer" in 5-8 Dimensions[END_REF]. In the same way King proposes a very interesting theory mixing fractal link and quantum consciousness. His theory is based on a fractal link between neurodynamical chaos and quantum non-locality and a complex system theory of the sub-quantum world. [START_REF] King | Chaos, quantum-transactions and consciousness: a biophysical model of the intentional mind[END_REF]. The field of investigation is vast and we are not at the end of our discoveries, far from it.

The use of Quantic Cellular Automata is a very small step on this beautiful road that traces the rapid evolution of quantum computing. Huge possibilities are forthcoming, for artists as well as new modes of creation, as for all computer users.
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