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BIO-QUANTUM COMPUTING.

Pat w ays ofm entallch ange

"Through te inherentproperty of IN-FORM-ACTION, can be form ed a new definition
Science ofQuality””



The Bio-quantum -com puter research (1), introduced here, it
is considered © be a breaktrough tchnobgy wit high
expectations for a new generation of com putr tatworks on
a comple¥ new principl, and tat hoBs many
possibi lies inconceivab B with existing com putrs (2) Hrst
ofalitis necessary o startw it some definition and general
know Bdge about Quantum  Computrs innovation.
“Q.bit?7(3), indicatd by ( O> and /1> ) probabi kstic stak ,
defines te unit of information of quantum com pukrs.
Unlke te binary “bit"”of current com putrs has on¥ wo
possib B staks (0 )or (1) The unitof measurement of
quantic-com putrs tie “gbit”uses a much more comp¥x
bgic invo ing m u lip B staks entang Bm ent, enab Ing a new
efficient processing of inform ation.

The Austrian physicist Erwin Schrodinger coined te ®m
‘entang Bm ent’, © describe te pecular connection between
quantum systms, e.g. when Q. partichks show a sharing
intrchange of inform ation stats. Quantum EntangEment
correspond t a non bcallproperties of entang Bd partic Bs
forming an hybrid reticulr network , tat permit 1
cakbubt in parall mulipd stes of information
simulaneous ¥ , unlke chssicallbit hawe on¥ one valle at
time. 4

Entang Rd ph otons
Therefore Q. EntangEmentitis te necessary ingredientof

Quantum Com putation (5) and can be referred as a
parall km of stats surposition of a set of sym ulaneous
quantum stak information. Transfer of tis entang kd
quantum stak © an arbitrary distant bcation is known as
“t B-transportation entang Bm entassistd”” Te Btransport (6)
do notexchange energy or m atier buton ¥ pure inform ation.
Therefore & B-transportation in quantum com puting © not
albw com m unication of inform ation at superliminall he 1
because te tansfer of information stae happens
simu Baneous b.

The prob Im tatneed an answeris o repl © te question :
how can be possiolB a simubaneous trans€r of
information when quantum partichs becomes entanglbd 2
This question may require quantizaton of space time
dimensions ®© bond Quantum Mechanics wit Special
Re htivity.

New Think ing on Space-Time Configurations.

Before © repl © te prevous question itis im portant o
remem ber tatm ajor break & roughs in physics are based on
a change in te meanings of space time configuration. (7).
In fact Einstin teory of speciall re ktivity, proposes a
Space-Time distorion of te taditional Carksian
ortiogonall codification of tiree Dimensionall Space (3D)
and tie on¥ one time coodinats. The re htivistic space and
time are notmore spltin wo absolie entities because
be bng togetier 0 a sing# continuous constructcalld te
four dimension space-time (4D). It is important
remember tatin an Eucldean space solld bodied do not
alkerteirsize orshape when mowed initwhill a flid can
alker bot size and shape butnotvolime when itis m o\ed
about Diferentd in a cuned re htivistic space we can
obsene, as in a cuned mirror, tat te refliced picture
represent a distored figures in which forms and size and
vo lime are dependentupon te variation of te positon of
te obsener in a continuum four dimension (4D) of te
quadri-\vector described by A bert Einskin. The obsener
cannotsee te four dimensions; tierefore Einskin said te
re Btivistic cune of space-time can be conceived as a fie B
where te cunature is caused by means of time. In
conclision speciall re ktivity \Mew, it is maintaining te
fundam enalEucldean perception of space shifed by time.
Eins€ins  conception of wunified space-time in
com p Ementary and intrconneckd 4D, nowadays need 1
be modify © understand how entangld Q. Particls may
ke on a superposition stats, tat combines paralil
inform ation energy as a sim ulaneous process. | fact we
know tat under experimentall conditions, o entang kd

particks appear ®© infllence one 1w te oter
instantaneous ¥ by means of a “ shared de bcallzed
intrchange”” of inform ation.

Hence Entang kd Partic Bs are intrconneckd
inform ational.  Therefore tose experiment  of

Q.Com puting m ake an im pact of contm porary science
go beyond te model of owersimplfied realty, based
exclisive ¥ on intraction of free- Energy (E) and Matier
(M), wit avery Imitd capacity ©o intrpretinform ation
intractions, especiall in re htion © te sysems ablk ©
carry inform ation at distance . As a consequence seems
witout a soliion te possibilty © understand -
transportation associakd wit entangBment a an
instantaneous  non- bcall exchange of inform ation.
In & Bransporttiere is anyting invo bementofenergy (E)
or mater (M) transfer, ©is because intrconnectdness of
entang Bd particks be bng on¥ o a tansfer trough at
distance resonance of pure inform ation. For tat reason a
sollion can be find introducing a new concept of
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inform ation energy””(l), as itis necessary © understand
how () can intractwit (E)and (M) o creakt allforms in
te Universe . In tis sense, tis paper be bng © a all -series
which goallitis © open a debak about tie “Science of
Qualty”” An anabgy can be usefull o introduce te “In-
Form -Action”conceptto understand & B-transportation as an
exchange of pure inform ation Energy . In factwe know tat
te superficial fibhs of mater (M) has different cohesive
properties ofte bull in order © define te boundaries ofte
form © every substance. Insimilbrway itwilbe possib B ©
admit a complEmentary existnce of a Superficial
Inform ation Energy (1), as a surface section of free-Energy
(E), tat contains te informationall codex of te wawe-
partich staks. Inform ation Energy (I) can be transformed in
Free Energy  trough quantum -tunne ling  eflect

co Mhpse in a com position of space and time structured as a
p Bnar morphobgy composed by (2D of Space + 2D of
Time), e.g com posed by one Bitof Space dimension (51,52),
plis one bitoftime dimension. (&,2). This basic Quantic-
e B of space-time structure, it is an expression of pure
inform ation Energy (1), © atbe bng © an special
paradigm of pure “inform ation energy”’

The second Q. e Bofte diferentiatd structure of Space-
time, is generakd by te EM intractions and it is
Iing in a second order of space-time of Eucldean
architcture based on 3D of space dimensions + 1D
dimension of time. At bstte com p k€ intraction of t ose
diferent codificaion of Quantum Energy kel of
space/time e.g among (I) (E} (M), gives alltie possibl
com position © creat te forms acting in e four dim ension
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Tunne Bng eflectch arackrize t e transcription zone ofthe various space -time forms between () and (E)

Inform ationalland PhysicalQuantum B\e B of Space-
Time

The abowe idea can be supportd by means of considering
tat in Quantum Mechanics te space-time need ©
correspond 1 a discontinuous realty. So tatwe be abll ©
retink about te “ Information Energy””from an entire ¥
new Mabl scientific perspective of Space-Time
configuration. In factin Q. Mechanics tere is te possibi Iy
1 obtain o discontinuous “quantic-regions”0f space time,
in order © understand how te forces of nature are mediatd
notonl by means of tie exchange of Q.particks, butallo
tirough instantaneous pure inform ation (I), e.g. witout
trane Bng efleck of free-Energy dispersion. For tis goallitis
necessary © splt Space Time in Ewel of “Quantum
Discontinuity”7where atte basic hwe § ke te proper stat
te fundamentalfie B of Inform ation Energy (I) based wit
non Eucldean geometry, whill atte higher Be Bexist te
Energy / Matkr intractions dimension, working on te
chssicall Space-Time architcture. The first BIwvelcan be
generakd in away tatan “entang Bd partick>’be abl ©

of Universe (4D)where te past, present and future aMexist
in asim uBaneous b com position, as Einskin suggested in his
her researchers on te general  re htivity.
Those quantised Bell of te 4D space-tme pemit 1
separak te “inform ation energy” 1), as a viruallor potntiall
energy, tatcan be transmitied in a Tht2D-space as a wawe
where e 2D of time permit tatte fie B of inform ation
can be exchanged sim uBaneous ¥. This because te exchange
of inform ation do notrespond © a Enear dimension of tim e
fbw in a causallsuccession of whathappen before and past
The Eucldean dimension of space time can be find again by
te “infowawes”; trough a re\ersib B tansform ation of
twnne @ng or simibr effece.This operation is capab B 1
transform te Pure Information wawes in photonic free
Energy. The Bstare be bnging trough a foBing operation
from te fundam enta1Q.Bit. by means ofa space coordinat
transposition in a time coordinat in away © jump up from

te Mriwall Space-time of (I) © te Eucldean domain of
Space-Time of (EMM) intraction. . Hence te foBing
operation ack as a “space > time transposition””t at can be
seen trough an im ag, Msuallzing when a de bcallzed w a\e
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com ponent of te virtuallwawve inform ationallfie B co Bhpse
into a bcallsed \ibration in away tata com ponentof time
of inform ation energy, become \sib B as a tird com ponent
of space.

In conclision te quantization of e 4D of space-time in
difkrentiatd Bl pemit b acquiring te possibily ©
refer science of communication at wo complmentd
discontinuous “quantic-regions > ofspace time, wit diferent
paradigm atic properties. In te firt IheBwe assume te
exisknce of pure information energy (I) abl ©
com m unicat by means of € B-transpotation , in te second
e B can inkracttwo form of Energy e.g. free-Energy (E)
and condensed Energy (M), in a coherentdimension of tie
ordinary Euclldean Space-Tim e.

Itis important © underline tat as a consequence of te
spitting of Inform ationall from PhysicalQuantum el of
Space-Time, te traditionall Q. physics and te Especial
re ltivity, did notdisappear, because tie breaking oftie ol
paradigm ofscience no m ore based on an unitary generallized
dimension of te space time, regards onk e
fundam entall e Bof pure Inform ationallenergy, and do not
change tie higher Bwe Bofspace time of EM intractions .
Therefore tis teoreticalinnovative approach of quantized
space-time permit 1 obtain in a mature science, muliph
view ofunderstanding science; tien albw 1 go beyond te
chssicall Imit of scientific discip Ines, in order © reallze
soliion © te emergentproperties of te quantum Ke lof
“Inform ation Energy””in €ms of an teoreticalintgration
remaining in agreement© te stak of e former science
perception.
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In fact in chssicall physics, inform ation is considered a
discre® entity IMng in time and space; so tatmater and
energy allo inform ation is considered all bcallzed entities
hawving particu br valies of space coordinats in re ktion ©
te onl one coordinak of time. Rater, in te gquantum
inform ationall substrak of (1), for te reason tat it is
working witout EM co Bsions, itis becoming possib B ©
transfer inform ation w it zero consum ption ofenergy e.g by
means of Q. & Btransport As a praticallconsequence in te
Inform ationall Ixe I Inform ation Energy cannot be copied;
tis because te non bcaly of
Inform aion perm it te adwent of four superposition of
paral Bstats working simulaneous b, where a change in
one stak modify te comple assembl of shared
inform ationall stats. This stg&ment it is important for
instance 1 send encryptd messages of pure inform ation as
money transfer. In ending te abowe way © tink aboutte
quantized Space-Time, gains a coherent scientific ©ought
because woull inclide not on¥ te obsener, but te
obseners worll creative Mew, in away tatphysicall Bws
correspond eflective b allo in a bgic ofqualitative dom inion
(e.g. rater tan onk in a physicalquantitatinve fie ll), ©
inclide te emergent obsenation experim entall phenom ena
when tiey notfitmore inhe ol paradign ofscience. Using
te quantized paradigm shift,can be possib B understand for
instance, how notobsenab B energy can be generatd from
vacuum and otier experim entalldata t atare notexp hinab
by conventionallhypot esis of traditionallscience. Finaly te
quantization in diferent Ivel of te 4D space-time is
opening up anew reak s ofexperience in away tatt EMnow
is no more possib B © inkrpretd by means of te unified
conception of space-tim e
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Beyond Entag Bm entsym u Baneous processing ofanew "“form " ofinform ation
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Abough creating a new Quantum Physicall conception of
space-time W I significanth changed te way computer
tchnobgy is used and perceived. Despit te immense
practicallach iexem ents in creating faser Q. Com putrs, ab

© work in paralll simulaneous de bcabsation of
inform ation, we need © understand tat in te stk of
instb#  entangBment te muli-staes chbuds e

inform ation energy can be processed on¥ trough a
probabi Blstic dom ain. Mceversa afer tie s bw down from te
instab I entang kmentt tie Energy of Inform ation ke B (1)
in te fundamentalinform aionallstat, caku ktions can be
made in €rms of pure (or virtua® Inform ation Energy and
hence can be transmited trough & B-transportation, tis
because m ay notneed © be conwertd back © a photonic or
mater based Space-Time formatof EM inkraction. In te
entangBd mixed stat of wawe-particls te fransmission
of inform ation cannothe transfer instantaneous ¥ atdistance
, because of te Emit of te speed of Hght in te
Eucldean Uninerse, whill te simuBlaneous inform ation-
processing, atte “Q.bitLeve Fofspace -time, can be m ade
by means of parall Istats in a not probabilstic m anner.
Com puting in tis .Q.BitLexe Bpermit © understand te
nature of Inform ation Energy. In factwhill tie resukofte
operation (0 + 1), handBd by a nomal inform ation
processing of a conwentionall com pukrs gives a 50%
probabilty © obtain as a resulk (0) or (1); te Entang bd
Sake ( 0>+ /> ) when sbw down © te fundamental
inform ational Q.Bit Leved generaks four paralll
com bination of Q. Bit. The resukofcom putation, tius is ©
obtain te folbwing paral I mulipl stk named a (
11,01,10,00 ).
Two oftiem are symmetric (11and 00)and te otier two are

anti-symmetric (01,10). This is an important difference

because tie boundary condition of symmetric configuration
of pure information do not pemit any folling activity
trough tunne Bing inkraction, tis because te symmety
forbid any po hrization ofte symmetric stats (i1,i2,i3,i4) of
pure inform ation. Newertie Bss te anti-symmetric fie l
(01,10) can be foMed passing tirough © a transition zone

where can skipped up te second Bwelof te Euclldean
space-time, and can be possib B intraction between energy
and m atier be bnging © te same b Bof Eucldean space-
time. This consideration imples tat te quantum

com putation can be usefulto speed pure Virtualinform ation
processing, © transfer simulaneous ¥ pure inform ation
energy, tat are on¥ partiall tansformed in physical
phenomena eflective b working in te Euclldean space-time.
To understand in simpl words, te previous considerations,
you can tiink o ®stwit aswitthing knob and a Ughthub;
so tatin order © ignit te Bghtyou wilhaw © push ON (
e.g. (01)stat transition ) and © clbse te NBghtyou need ©

push OFF (e.g (10) -stak transition ). Nevertie Bss in te
case tatyou push twice ON-ON (e.g. (11)stat transition)
or OF~OH (e.g. (00)stat transition), you wiBnotobtain
no intraction betveen Energy and Matker, tat albws ©
ignie te Oghtbub. Anyway bot 00 and 11 staks are
eflective inform ation trough which you can Bamn about
Igh t phenom ena.

BI0O-QUANTUM COMPUTERS

The spitting in Inform aionalland PriysicalQuantum el
of Space-Tim e can be im agine as a gatw ay opening awho il
innovative chalinges of Bio-Com puting, dropping down
te fundamentalquantum existnce of \irtual inform ation.
One of tis chalinge willbe © utillze te abow concepk
and rulls of bio-quantum physics © deve bp Bio-Quantum

Com putrs (8). In fact DNA gene-com m unication can use
botr: 1) te bcalsed copy of genes and allo can haw 2) a
symulaneous de bcallzed rol in communicak gene
inform ation. In fact DNA, a a nanobiotchnobgy, can
utilize wo functions © communicak: 1) trough tansfer a
quantitative Bbcallzed inform ation by near confact wit

RNAs, b generak protins, and allo 2) © diffuse qualtative
inform ation by means ofworking as an ANTENNA ab} ©
transm it at disence gene signall, using a systm ke of
quantum -t Bransportation . This second metod of gene
inform ation by means of simulaneous transmission it is
necessary © activak te co-ordination of various IMng
functions in tie ce M as we Mas for deve bping te com p kx
ce I Br dynam icallreproduction of forms, e.g © contro Mte
functionallcom p kx fo Bing of DNA and protins , and t co-
organize te metabollc funtionaly il
tie progranmed apoptosis of te cclM (9) Hencefort

folbwing te abow quantized space-time teory it is
becom ing eMdent t at Bio-Com putrs coull be made from

organic m atrial using DNA

The historicalbackground © understand te possibily ©
de\e bp Bio-Com putrs using tie structure of DNA, has it
root in te ke 19505 wit te hypotiesis of Nobe I Bureat
Richard Feynman tat fisth introduced te concept of
computing at a biobgical molculbr hel Fynmant
creative idea, was her realsed in 1994 when Leonard
AdEman performed te first molculr- I I com putation
using DNA. In contrastconwentionallcom putrs, t atoperat
tiough HEnear sequencing taking on one task ata time, te
ABerman’s pre minary experiment reveall te distinct
adventage of te DNA approach is “paral® I processing”;
albwing © DNA based computrs, © solle quick ¥ \ery
complx probBms. Hence DNA can be considered as a
nanotchnobgy matrialtatwiMresukin fastr com puting
by enabIng massivel parall com putations.
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A recent\ersion of a bio-m o kcu br com putr, (dee bped at
te Technion-Israe I Institue of Technobgy) is mosth
com posed oFDNA m o Bcu s and enzym es, as itis described
in ke March 2005 issue of te Burnallof e American
Chemicall Society. Com putations are carried out by
processing te input (doub B-stranded DNA molculls) wit
tie heb ofenzymes tatcutand reassemb® e DNA in a
series ofstps. The outputis a new form ofas ighth akered
DNA molcul. Nowadays a betker examining how
organisms sole prob Bms of “bio-com m unication””can Rad
 new metods ofbio- com putation. For tiis scope itw i lbe
necessary L) deepl
understand how can intract ce M and envronment by
means ofa diabgue atdistance and in realltime among te
various com ponent of IMng sysems. Anyway te
com p Exity and viabi iy of DNA driven com putations itw il
be not onl¥ depending by te difficully o set up tose
experiment on “bio-com putrs”;since itwiMbe ofextreme
im portance t de\e bp an open scientific-creative cu bure t at
w il provide usefull experimentall guidance in te future
“Science of Qualty”” Hence for impEmenting tis
contm porary chalinge © deve bp an appropriakd raising
of e Bofcommon tinking is noton¥ necessary rational
set of teory because a trans-discipinary modem culure
incliding science, art and hum anities, need © design new
ways of Mvsuallzing a contm porary sysem reasoning just
more abl ®© construct new insight of te qualtatie
re Rtionship between physicall rralh and \irtal realty.

Artist ofen bok atte same objpctofchanging concept of
quantitative-m ech anicallscience, from different perspectives
and using different media © represent tie same historical
need © operat a mentallchange o enhance te know Bdge
based bio-econom y.

¥

FLOWER- CAT=ENTANGLEMENTInART

Hrenze 254iugno/2007

In any case tere are many simikrities between artist and
scientist creative im agination, so tat it is possib B
favouring © share conceptuall innovation between te
m odern artand te science of quallty, as for instance itcan
be seen trough te common appreciation of “entang bd
beauty”” (11) tat works as a contm poraneous idea in
science and art of natrall sysems ewlition (12).
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