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Bio-quantum-computer research (1), introduced heregpnsidered to be a breakthrough technology tiigh
expectations for a new generation of computers Watk on a completely new principle, and that hotdany
possibilities inconceivable with existing comput€2$. First of all it is necessary to start wittnge definition and a
general knowledge of Quantum Computers innovation.

“Q.bit” , (3), indicated by /0> and /1>) probabilistic statedefines the unit of information of quantum
computers. Unlike the binar{bit” of current computers has only two possible std®sor (1). The unit of
measurement of quantic-computers, thghit”, uses a much more complex logic involving multipleates
entanglement, enabling a new efficient processfrigformation. The Austrian physicist Erwin Schridder coined the
term ‘entanglemenit to describe the peculiar connection between tiuransystems, e.g. whe@. particles show a
sharing interchange of information stat€aiantum Entanglementcorresponds to a non-local property of entangled
particles forming a hybrid reticular network thatrmits us to calculate in parallel, multiple statdsinformation
simultaneously , unlike classical bits that havly @me value at time. (4)

Entangled photons

ThereforeQ. Entanglementis the necessary ingredient Quantum Computation (5) and can be referred to as a
parallelism of states; a surposition of a set ofiudfaneous quantum state information. Transferhef entangled
guantum state to an arbitrary distant locatiomievn as tele-transportation entanglement assistetl



Teletransport (6) does not exchange energy or matter but onhg pnformation. Therefore tele-transportation in
guantum computing does not allow communication rdbrimation at superluminal level because the temsf
information states happen simultaneously.

The problem that needs an answer is to reply tajtiestion: how is a simultaneous transfer of infation
possible when quantum particles becomes entandlb?question may require quantization of spacestitimensions
to bond Quantum Mechanics with Special Relativity.

New Thinking on Space-Time Configurations.

Before a reply to the previous question, it is ampnt to remember that major breakthroughs in jgkyare
based on a change in the meanings of space-timfigomations. (7). In fact, Einstein's theory ofesfal relativity
proposes a Space-Time distortion of the traditi@atesian three orthogonal dimensions of spaBg &d only one
time coodinate. Relativistic space and time aréonger split into two absolute entities becausg thelong together in
a single continuous construct in four dimensioncsgiime (4D) . It is important to remember thataim Euclidean
space, solid bodied do not alter their size or ehapen moved in it, while a fluid can alter bothesand shape, but not
volume when it is moved about. Conversely, in cdrigativistic space we can observe, as in a cumiecbr, that the
reflected picture represent distorted figures inclwHorms and size and volume are dependent upopdkition of the
observer in a four dimensional (4D) continuum & tuadri-vector described by Albert Einstein. Theayver cannot
see the four dimensions; therefore Einstein sadréffativistic curve of space-time may be conceiasd field where
the curvature is caused by time. In conclusion, gpecial relativity view is maintaining the fundame Euclidean
perception of space shifted by time. Einstein'sception of unified space-time in complementary ardrconnected
4D, nowadays needs to be modified to understand értangled Q. Particles may take on superpositiates that
combine parallel information energy as a simultarseprocess. In fact we know that under experimestaHitions,
two entangled particles appear to influence onethemoinstantaneously by means of ahdred delocalized
interchang€ of information. Hence entangled particles areeinbnnected informationally. Therefore those
experiments of).Computing create an impact on contemporary science, allovtitm go beyond the model of over-
simplified reality based exclusively on interactiohfree-Energy (E) and Matter (M), with a very lied capacity to
interpret information interactions, especially ielation to systems able to carry information atistathice. As a
consequence, it seems difficult to understéaid-transportation associated with entanglemest an instantaneous
non-local, exchange of information. teletransport there is no involvement of energy (E) or matte) (Mnsfer. This
is because interconnectedness of entangled partiolg belongs to a transfer of pure informatiomtigh a distance by
resonance. For this reason, a solution can be fbyndtroducing a new concept ofriformation energy” (1), as it is
necessary to understand how (I) can interact viithand (M) to create all forms in the Universe this sense, this
paper belongs to a talk-series whose goal is to apgebate on theStience of Quality. An analogy can be useful to
introduce the th-Form-Actiorf concept to understand tele-transportation asxahange of pure information Energy. In
fact we know that the superficial films of mattéd)(has different cohesive properties of bulk in@rdo define the
boundaries of the form in every substance. In dainvay, it will be possible to admit a complemanyt existence of a
Superficial Information Energy (1), as a surfacetsm of free-Energy (E), that contains the infotimaal codex of the
wave-particle states. Information Energy (I) cartrbasformed in Free Energy through a quantum-tilingesffect.

Tunnelling effect characterize the transcription one of the various space —time forms between (Ihd (E)

Informational and Physical Quantum levels of Space-Time
The above idea can be supported by consideringrir@uantum Mechanics, space-time needs to corngspo
to a discontinuous reality. This allows us to mekhfInformation Energy” from the entirely new viable scientific
perspective of space-time configuration. In facQinMechanics, there is the possibility of obtaintwvo discontinuous
“quantic-region% of space time, in order to understand how thederof nature are mediated not only by means of the
exchange of Q.particles, but also through instadas pure information (l), e.g. without the traivell effects of free-
Energy dispersion. For this goal it is necessargpid space-time into levels ofQQuantum Discontinuity where at the



basic level, it takes the proper state the fundaahdield of Information Energy (1) based on noaclidean geometry,
while at a higher level there exists the energwenainteractions dimension, working on classicabhcgtime
architecture. The first level can be generated iway that an éntangled particlé would be able to collapse in a
composition of space and time structured as anaplanorphology composed of (2D of Space + 2D oféljime.g
composed by a one bit of space dimension (s1,48,qme bit of time dimension. (t1, t2). This bagi@antic-level of
space-time structure, is an expression of purerimition Energy (I), that belongs to a special pgmadof pure
“information energy’.

The second Q. level of the differentiated structofespace-time, is generated by the E/M interastiand
exists in a second order of space-time in an Eeghdarchitecture based on 3D of space dimensidi dimension of
time. Lastly, the complete interaction of Quanttmergy levels in space/time, e.g among (I)+(E)+(&fyes all
possible combinations to create the forms actinthénfour dimensions of the universe (4D) wherg,paiesent, and
future all exist simultaneously, as Einstein sutggi his later research on general relativityo§éhquantised levels of
4D space-time permits separation of theformation energy” (l), as a virtual or potential energy, that can be
transmitted in a flat 2D-space as a wave, where2ibeof time allows the field of information to bexahanged
simultaneously. This is because the exchange ofrimdtion does not respond to a linear dimensiotined flow in a
causal succession of past and present. The Eanlidienension of space-time can be found again &Yittio.waves”,
through a reversible tunnelling or similar effecibis operation is capable of transforming the dafermation waves
in photonic free energy. The last, existing throagblding operation from the fundamental Q.Bitg.neans of a space
coordinate transposition into a time coordinaiging a way to jump up from the Virtual Space-timé(l) to the
Euclidean domain of Space-Time of (E)/(M) interans. Hence, the folding operation acts as a “spacetime
transposition” that can be seen through an imagealizing when a de-localized wave component efiintual wave
informational field collapses into a localised dhon in a way that a component of time of inforimatenergy
becomes visible as a third component of space.

In conclusion, the quantization of the 4D of sptoee into differentiated levels permits referencethe
science of communication as two complementary diicoous ‘Guantic-regions of space-time with different
paradigmatic properties. In the first level, weuass the existence @ure information energy (lable to communicate
by means of tele-transpotation. In the second Jehelre can interact two forms of Energy e.g. Eeergy (E) and
condensed Energy (M), in a coherent dimensiarrdihary Euclidean space-time .

It is important to underline that as a consequenfcspitting the Informational from the Physical @tam
levels of space-time, the traditional Q. physicd apecial relativity, did not disappear, becausehiteaking of the old
paradigm of science is no more based on an unganeralized dimension of space-time. It regards dhe
fundamental level of pure Informational energy, does not change the higher level of space tint&Mfinteractions.
Therefore, this theoretical innovative approachyoéntized space-time permits a mature science, laplawiew of
understanding science and allows us to go beyoactiissical limits of scientific disciplines. In ive may find a
solution to the emergent properties of the quanrtiral of “Information Energy” in terms of a theoretical integration
with our former perception of science. In faatciassical physicsnformation is considered a discrete entity living
in time and space so that matter, energy, andimlsaomation are considered localized entities hgyparticular space
coordinates in relation to only one coordinateiwfet Rather, in thguantum informational substrate of () for the
reason that it works without E/M collisions , itpsssible to transfer information with zero congtion of energy e.g
by means of Q. teletransport. As a practical consequence in the Informatioagél, Information Energy cannot be
copied. This is because the non locality of Infaiora permits the advent of four superpositions afgllel states
working simultaneously, where a change in one statdify the complete assembly of shared informatiGtates. This
statement it is important, for instance in senddmgrypted messages of pure information as in a yntramsfer. In
ending the old way of thinking about quantized gptime, there is a gain in coherent scientific thitu This is because
it would include not only the observer, but the eter's world creative view in a way that showsgitgl laws also
operate effectively in the qualitative dominiong(erather than only in a physical quantitativedidUsing the quantized
paradigm shift, it may be possible to understanod,irfistance, how unobservable energy can be gewdkfeim the
vacuum and other experimental data that are ndamgble by conventional hypothesis of traditiosailence. Finally
the quantization into different levels of 4D spaitee opens up a new realm of experience in a way Was not
possible in the unified conception of space-time.



Creating a new Quantum Physical conception of sfiawe levels significantly changed the way computer
technology is used and perceived. Despite the imsm@ractical achievements in creating faster @ngliters, able to
operate in parallel simultaneous delocalized aofasformation, we need to understand that in gtee of unstable
entanglement , the multi-states cloud the inforomagnergy so that it can be processed only thraughobabilistic
domain. Conversely, after slowing down from unstabhtanglement to thEnergy of Information level, (I)n the
fundamental informational state, calculations cantiade in terms of pure (or virtual) Informationefgy and hence
can be transmitted through tele-transportations Thibecause it may not need to be converted lmaekphotonic or
matter-based space-time format of E/M interactlarthe entangled mixed state of wave-particles,tthesmission of
information cannot be instantaneous, because ofirtits of the speed of light in the Euclidean wise, while the
simultaneous information-processing, at tkebit Level” of space -time, can be made by means of parstifeés in a
non-probabilistic manner. Computing in this .Q.Bavel permits us to understand the nature afrmétion Energy.

In fact, while the result of the operatio(0 + 1), handled by the normal information processing ofiventional
computers gives a 50% probability of obtaining ¢0)Y1), the Entangled Stag0> + /1> )when slowed down to the
fundamental informational Q.Bit Level, generategrfparallel combinations of). Bits. The result of computing, this
way is to obtain the parallel multiple state, narfteti01,10,00). Two of them are symmetr{d1land 00)and the other
two are anti-symmetriq01,10) This is an important difference because the banndondition of symmetric
configuration of pure information do not permit aiajding activity through tunnelling interactionhig is because the
symmetry forbids any polarization of the symmestates(il,i2,i3,i4) of pure information. Nevertheless, the anti-
symmetric field(01,10)can be folded, passing through to a transitioreashere can be skipped up to the second level
of Euclidean space-time, and can possibly intdrativeen energy and matter belonging to the sanat éd\Euclidean
space-time. This consideration implies that quantamputing can be useful to speed up pure virtofdrination
processing, to simultaneously transfer pure infdionaenergy, that is only partially transformed cinphysical
phenomena working in Euclidean space-time. To wided the previous considerations in simple woyds, can
think of a test with a switch and a light bulb;that in order to ignite the light you will have push ON ( e.g01)-
state transition ) and to close the light you neegush OFF (e.¢l0) -state transition ). Nevertheless, in the case tha
you push twice ON-ON (e.@l11)-state transition) or OFF-OFF (e (@0)-state transition), you will obtain no interaction
between energy and matter that allows you to igthite light bulb. Anyway, both 00 and 11 states effective
information through which you can learn about lighenomena.

BIO-QUANTUM COMPUTERS

The spitting in Informational and Physical Quantlavels of Space-Time can be imagined as a gateway t
new challenge in Bio-Computing , dropping downhe fundamental quantum existenceviofual information One of
these challenges will be to utilize the above cpteeaand rules of bio-quantum physics to develop-@i@ntum
Computers (8). In fact, DNA gene-communication oae both: 1) the localised copy of genes and asohave 2) a
simultaneous delocalized role in communicating gefiermation. In fact DNA, as a nano-biotechnologgn utilize
two functions to communicate: 1) through transfequantitative localized information by near cantaith RNAs to
generate proteins, and 2) to diffuse qualitatiierimation by means of working as an ANTENNA aldetransmit at
gene signals at a distance , using a system oftgareletransportation. This second method of gef@mation by
means of simultaneous transmission is necessagtiwate the co-ordination of various living furmts in the cell as
well as for developing the complex cellular dyneahireproduction of forms , e.g to controll the dtianal complex
folding of DNA and proteins , and to co-organize thetabolic funtionality utill the programmed apugsis of the cell.
(9) Henceforth, following the above quantized s3time theory it is becoming evident that Bio-Cortgra could be
made from organic materials using DNA .

The historical background to understand the pdgilif developing Bio-Computers using the struetwf
DNA, has its roots in the late 1950s with the hyyesis of Nobel laureate Richard Feynman that fitsbduced the



concept of computing at a biological molecular leveynman's creative idea, was realised in 199énwheonard
Adleman performed the first molecular-level compiota using DNA. In contrast to conventional compaté¢hat
operate though linear sequencing taking on one a@ask time, the Alderman's preliminary experimentealed the
distinct advantage of the DNA approach irpafallel processing allowing DNA based computers to solve very
complex problems quickly. Hence DNA can be consideas a nanotechnology material that will resulfaster
computing by enabling massively parallel computsioA recent version of a bio-molecular computdevéloped at
the Technion-Israel Institute of Technology) - niestly composed of DNA molecules and enzymes,easribed in
the March 2005 issue of the Journal of the AmeriCaemical Society. Computations are carried oyptmgessing the
input (double-stranded DNA molecules) with the helgnzymes that cut and reassemble the DNA irriassef steps.
The output is a new form of a slightly altered DM#olecule. Nowadays a better examining how organisaotge
problems of bio-communicatiori can lead to new methods of bio-computing. Fos thiope it will be necessary to
deeply understand how cells and environment camant by means of a dialogue at a distance angaintime among
the various component of living systems. Anyway tomplexity and viability of DNA driven computatie will be
dependent on the difficulty to set up the experitham ‘bio-computers”, since it will be of extreme importance to
develop an open scientific-creative culture thalt piovide useful experimental guidance in the fatdScience of
Quality”. Hence, for implementing this contemporary chaketo raise the level of common thinking, it is ooty
necessary to establish a rational set of theowesaftrans-disciplinary modern culture includingesce, art and
humanities, but there is also a need to designwayg of visualizing a contemporary system reasotorige more able
to construct new insights into the qualitative tielaship between physical realm and virtual reality

Artists often look at the same object of changingaepts of quantitative-mechanical science, frofferdint
perspective and use different media to representséime historical need to create a mental changmhiance the
knowledge-based bio-economy.

In any case there are many similarities betwedst'arand scientist's creative imagination, so ithistpossible
to share conceptual innovation between modernratttlae science of quality. For instance, it carséen through the
common appreciation of ehtangled beauty (11) that works as a contemporaneous idea imsei@nd in the art of
natural systems evolution (12).
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