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Th e Bio-q uantum -com puter re s earch  (1), introduced h e re , it 
is  cons idered to be  a break th rough  tech nology w ith  h igh  
expectations  for a new  generation of com puter th at w ork s  on 
a com pletely new  principle, and th at h olds  m any
pos s ibilitie s  inconce ivable w ith  existing com puters  (2) First 
of all it is  nece s sary to start w ith  som e  definition and general 
k now ledge about Quantum  Com puters  innovation.
“Q.bit”, (3), indicated by ( /0>  and /1>  ) probabilistic state  , 
define s  th e  unit of inform ation of q uantum  com puters . 
Unlik e  th e  binary “bit” of current com puters  h as  only tw o 
pos s ible state s  ( 0 ) or ( 1 ). Th e  unit of m easurem ent of 
q uantic-com puters  th e  “q bit” us e s  a m uch  m ore  com plex 
logic involving m ultiple state s  entanglem ent, enabling a new  
efficient proce s s ing of inform ation. 
Th e  Austrian ph ys icist Erw in Sch rödinger coined th e  term  
‘entanglem ent’, to de scribe  th e  peculiar connection betw e en 
q uantum  system s , e .g. w h en Q. particles  s h ow  a s h aring 
interch ange of inform ation state s . Quantum  Entanglem ent 
corre spond to a non local propertie s  of entangled particles  
form ing an h ybrid reticular netw ork  , th at perm its  to 
calculate in parallel m ultiple state s  of inform ation 
s im ultaneously , unlik e  clas s ical bits  h ave only one value at 
tim e . (4)

New  Th ink ing on Space -Tim e  Configurations.

Before  to reply to th e  previous  q ue stion it is  im portant to 
rem em ber th at m ajor break th rough s  in ph ys ics  are  bas ed on 
a ch ange in th e  m eanings  of space tim e  configuration. (7). 
In fact Einste in th eory of special relativity, propos e s  a 
Space -Tim e  distortion of th e  traditional Carte s ian 
orth ogonal codification of th re e  Dim ens ional Space (3D) 
and th e  only one tim e  coodinate s . Th e  relativistic space  and 
tim e  are  not m ore  split in tw o absolute entitie s  becaus e  
belong togeth e r to a s ingle continuous  construct called th e  
four dim ens ion space -tim e  (4D). It is  im portant to 
rem em ber th at in an Euclidean space solid bodied do not 
alter th e ir s ize  or s h ape  w h en m oved in it, w h ile a fluid can 
alter both  s ize  and s h ape  but not volum e w h en it is  m oved 
about. Differently in a curved relativistic space  w e  can 
obs e rve, as  in a curved m irror, th at th e  reflected picture  
repre s ent a distorted figure s  in w h ich  form s  and s ize  and 
volum e are  dependent upon th e  variation of th e  pos ition of 
th e  obs e rver in a continuum  four dim ens ion (4D) of th e  
q uadri-vector de scribed by Albert Einste in. Th e  obs e rver 
cannot s e e  th e  four dim ens ions; th e refore  Einste in said th e  
relativistic curve of space -tim e  can be  conce ived as  a field 
w h ere  th e  curvature  is  caus ed by m eans  of tim e . In 
conclus ion special relativity view , it is  m aintaining th e  
fundam ental Euclidean perception of space s h ifted by tim e .
Einste in's  conception of unified space -tim e  in 
com plem entary and interconnected 4D, now adays  ne ed to 
be  m odify to understand h ow  entangled Q. Particles  m ay 
tak e  on a superpos ition state s , th at com bine s  parallel 
inform ation energy as  a s im ultaneous  proce s s . I fact w e  
k now  th at, under experim ental conditions , tw o entangled 
particles  appear to influence one  to th e  oth er 
instantaneously by m eans  of a “ s h ared delocalized 
interch ange” of inform ation. 
H ence  Entangled Particles  are  interconnected 
inform ationally. Th erefore  th os e  experim ent of 
Q.Com puting m ak e  an im pact of contem porary science  to 
go beyond th e  m odel of over-s im plified reality, bas ed 
exclus ively on interaction of fre e - Energy (E) and M atter 
(M ) , w ith  a very lim ited capacity to interpret inform ation 
interactions , e specially in relation to th e  system s  able to 
carry inform ation at distance . As  a cons e q uence  s e em s  
w ith out a solution th e  pos s ibility to understand tele -
transportation as sociated w ith  entanglem ent as  an 
instantaneous  non-local, exch ange of inform ation.
In teletransport th e re  is  anyth ing involvem ent of energy (E) 
or m atter (M ) transfer, th is  becaus e  interconnectedne s s  of 
entangled particles  belong only to a transfer th rough  at 
distance re sonance of pure  inform ation. For th at reason a 
solution can be  find introducing a new  concept of 
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Entangled ph otons
Th erefore  Q. Entanglem ent it is  th e  nece s sary ingredient of 
Quantum  Com putation (5) and can be  referred as  a 
parallelism  of state s  surpos ition of a s et of sym ultaneous  
q uantum  state inform ation. Transfer of th is  entangled 
q uantum  state to an arbitrary distant location is  k now n as  
“tele -transportation entanglem ent as s isted”. Teletransport (6) 
do not exch ange energy or m atter but only pure  inform ation. 
Th erefore  tele -transportation in q uantum  com puting to not 
allow  com m unication of inform ation at superlum inal level 
becaus e  th e  transfer of inform ation state h appens  
s im ultaneously. cccccccccc
Th e  proble m  th at ne e d an answ e r is  to re ply to th e  que stion : 
h ow  can be  pos s ible  a s im ultane ous  transfe r of
inform ation w h e n quantum  particle s  be com e s  e ntangle d ? 
Th is  que stion m ay re quire  quantization of space  tim e  
dim e ns ions  to bond Quantum  M e ch anics  w ith  Spe cial 
Re lativity.



“ inform ation energy” (I), as  it is  nece s sary to understand 
h ow  (I) can interact w ith  (E) and (M ) to create  all form s  in 
th e  Univers e  . In th is  s ens e , th is  paper belong to a talk -s e rie s  
w h ich  goal it is  to open a debate  about th e  “Science  of 
Quality”. An analogy can be  us eful to introduce th e  “In-
Form -Action” concept to understand tele -transportation as  an 
exch ange of pure  inform ation Energy . In fact w e  k now  th at 
th e  superficial film s  of m atter (M ) h as  different coh e s ive 
propertie s  of th e  bulk  in order to define  th e  boundarie s  of th e  
form  to every substance . In s im ilar w ay it w ill be  pos s ible to 
adm it a com plem entary existence  of a Superficial 
Inform ation Energy (I), as  a surface s ection of fre e -Energy 
(E), th at contains  th e  inform ational codex of th e  w ave -
particle state s . Inform ation Energy (I) can be  transform ed in 
Fre e  Energy th rough  q uantum -tunnelling effect.
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Tunnelling effect ch aracterize  th e  transcription zone of th e  various  space  – tim e  form s  betw e en (I) and (E)

Inform ational and Ph ysical Quantum  levels of Space -
Tim e

Th e above idea can be  supported by m eans  of cons idering 
th at in Quantum  M ech anics  th e  space -tim e  ne ed to 
corre spond to a discontinuous  reality. So th at w e  be  able to 
reth ink  about th e  “ Inform ation Energy” from  an entirely 
new  viable scientific perspective of Space -Tim e  
configuration. In fact in Q. M ech anics  th e re  is  th e  pos s ibility 
to obtain tw o discontinuous  “q uantic-regions” of space tim e , 
in order to understand h ow  th e  force s  of nature  are  m ediated 
not only by m eans  of th e  exch ange of Q.particles , but also 
th rough  instantaneous  pure  inform ation (I), e .g. w ith out 
travelling effects  of fre e -Energy dispers ion. For th is  goal it is  
nece s sary to split Space Tim e  in levels of “Quantum  
Discontinuity”, w h ere  at th e  bas ic level, tak e  th e  proper state  
th e  fundam ental field of Inform ation Energy (I) bas ed w ith  
non Euclidean geom etry, w h ile at th e  h igh e r level exists  th e  
Energy / M atter interactions  dim ens ion, w ork ing on th e  
clas s ical Space -Tim e  arch itecture . Th e  first level can be  
generated in a w ay th at an “entangled particle” be able to

collaps e  in a com pos ition of space and tim e  structured as  a 
planar m orph ology com pos ed by (2D of Space +  2D of 
Tim e), e .g com pos ed by one  Bit of Space dim ens ion (s1,s2), 
plus  one  bit of tim e  dim ens ion. (t1,t2). Th is  bas ic Quantic-
level of space -tim e  structure , it is  an expre s s ion of pure  

inform ation Energy (I), th at belong to an special
paradigm  of pure  “inform ation energy”.

Th e  s econd Q. level of th e  differentiated structure  of Space -
tim e , is  generated by th e  E/M  interactions  and it is
living in a s econd order of space -tim e  of Euclidean 
arch itecture  bas ed on 3D of space dim ens ions  +  1D 
dim ens ion of tim e . At last th e  com plete interaction of th os e  
different codification of Quantum  Energy levels of 
space/tim e  e .g am ong (I)+ (E)+ (M ), give s  all th e  pos s ible 
com pos ition to create  th e  form s  acting in th e  four dim ens ion 

of Univers e  (4D) w h ere  th e  past, pre s ent, and future  all exist 
in a s im ultaneously com pos ition, as  Einste in sugge sted in h is  
later re s earch e rs  on th e  general relativity.
Th os e  q uantis ed levels of th e  4D space -tim e  perm its  to 
s eparate th e  “ inform ation energy” (I), as  a virtual or potential 
energy, th at can be  transm itted in a flat 2D-space as  a w ave 
w h e re  th e  2D of tim e  perm its  th at th e  field of inform ation 
can be  exch anged s im ultaneously. Th is  becaus e  th e  exch ange 
of inform ation do not re spond to a linear dim ens ion of tim e  
flow  in a causal succe s s ion of w h at h appen before  and past. 
Th e  Euclidean dim ens ion of space tim e  can be  find again by 
th e  “ info.w aves”, th rough  a revers ible transform ation of 
tunnelling or s im ilar effects .Th is  operation is  capable to 
transform  th e  Pure  Inform ation w aves  in ph otonic fre e  
Energy. Th e  last are  belonging th rough  a folding operation 
from  th e  fundam ental Q.Bits . by m eans  of a space coordinate 
transpos ition in a tim e  coordinate in a w ay to jum p up from  
th e  Virtual Space -tim e  of (I) to th e  Euclidean dom ain of 
Space -Tim e  of (E)/(M ) interaction. . H ence  th e  folding 
operation acts  as  a “space  >  tim e  transpos ition” th at can be  
s e en th rough  an im ag, visualizing w h en a delocalized w ave 



com ponent of th e  virtual w ave inform ational field collaps e  
into a localis ed vibration in a w ay th at a com ponent of tim e  
of inform ation energy, becom e vis ible as  a th ird com ponent 
of space . cccccccccccc ccccccccccc
In conclus ion th e  q uantization of th e  4D of space -tim e  in 
differentiated levels perm it to acq uiring th e  pos s ibility to 
refer science  of com m unication at tw o com plem ented 
discontinuous  “q uantic-regions” of space tim e , w ith  different 
paradigm atic propertie s . In th e  first level w e as sum e  th e  
existence  of pure  inform ation energy (I) able to 
com m unicate by m eans  of tele -transpotation , in th e  s econd 
level, can interact tw o form  of Energy e .g. fre e -Energy (E) 
and condens ed Energy (M ), in a coh erent dim ens ion of th e  
ordinary Euclidean Space -Tim e .cc ccc cc
It is  im portant to underline  th at as  a cons e q uence  of th e  
spitting of Inform ational from  Ph ys ical Quantum  levels of 
Space -Tim e , th e  traditional Q. ph ys ics  and th e  Especial 
relativity, did not disappear, becaus e  th e  break ing of th e  old 
paradigm  of science  no m ore  bas ed on an unitary generalized 
dim ens ion of th e  space  tim e , regards  only th e
fundam ental level of pure  Inform ational energy, and do not 
ch ange th e  h igh e r level of space tim e  of E/M  interactions  .
Th erefore  th is  th eoretical innovative approach  of q uantized 
space -tim e  perm its  to obtain in a m ature  science , m ultiple 
view  of understanding science; th en allow  to go beyond th e  
clas s ical lim its  of scientific discipline s , in order to realize  
solution to th e  em ergent propertie s  of th e  q uantum  level of 
“Inform ation Energy” in term s  of an th eoretical integration 
rem aining in agre em ent to th e  state  of th e  form er science  
perception.  
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In fact in clas s ical ph ys ics , inform ation is  cons idered a 
discrete  entity living in tim e  and space; so th at m atter and 
energy also inform ation is  cons idered all localized entitie s  
h aving particular value s  of space coordinate s  in relation to 
th e  only one coordinate of tim e . Rath er, in th e  q uantum  
inform ational substrate  of (I), for th e  reason th at it is  
w ork ing w ith out E/M  collis ions , it is  becom ing pos s ible to 
transfer inform ation w ith  zero consum ption of energy e .g by 
m eans  of Q. teletransport. As  a pratical cons e q uence  in th e  
Inform ational level Inform ation Energy cannot be  copied; 
th is  becaus e  th e  non locality of
Inform ation perm its  th e  advent of four superpos ition of 
parallel state s  w ork ing s im ultaneously, w h e re  a ch ange in 
one  state  m odify th e  com plete as s em bly of s h ared 
inform ational state s . Th is  statem ent it is  im portant for 
instance to s end encrypted m e s sage s  of pure  inform ation as  
m oney transfer. In ending th e  above w ay to th ink  about th e  
q uantized Space -Tim e , gains  a coh erent scientific th ough t 
becaus e  w ould include not only th e  obs e rver, but th e  
obs e rver's  w orld creative view , in a w ay th at ph ys ical law s  
corre spond effectively also in a logic of q ualitative dom inion 
( e .g. rath er th an only in a ph ys ical q uantitative field), to 
include th e  em ergent obs e rvation experim ental ph enom ena 
w h en th ey not fit m ore  in h e  old paradigm  of science . Us ing 
th e  q uantized paradigm  s h ift ,can be  pos s ible understand for 
instance, h ow  not obs e rvable energy can be  generated from  
vacuum  and oth er experim ental data th at are  not explainable 
by conventional h ypoth e s is  of traditional science . Finally th e  
q uantization in different levels of th e  4D space -tim e  is  
opening up a new  realm s  of experience  in a w ay th at till now  
is  no m ore  pos s ible to interpreted by m eans  of th e  unified 
conception of space -tim e  .

Beyond Entaglem ent sym ultaneous  proce s s ing of a new  "form " of inform ation
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Alth ough  creating a new  Quantum  Ph ys ical conception of 
space -tim e  levels s ignificantly ch anged th e  w ay com puter 
tech nology is  us ed and perce ived. De spite  th e  im m ens e  
practical ach ievem ents  in creating faster Q. Com puters , able 
to w ork  in parallel s im ultaneous  delocalisation of 
inform ation, w e  ne ed to understand th at in th e  state  of 
instable entanglem ent, th e  m ulti-state s  clouds  th e  
inform ation energy can be  proce s s ed only th rough  a 
probabilistic dom ain. Viceversa after th e  slow  dow n from  th e  
instable entanglem ent to th e  Energy of Inform ation level, (I) 
in th e  fundam ental inform ational state, calculations  can be  
m ade  in term s  of pure  (or virtual) Inform ation Energy and 
h ence  can be  transm itted th rough  tele -transportation, th is  
becaus e  m ay not ne ed to be  converted back  to a ph otonic or 
m atter bas ed Space -Tim e  form at of E/M  interaction. In th e  
entangled m ixed state  of w ave -particles  th e  transm is s ion
of inform ation cannot be  transfer instantaneously at distance 
, becaus e  of th e  lim its  of th e  spe ed of ligh t in th e
Euclidean Univers e , w h ile th e  s im ultaneous  inform ation-
proce s s ing, at th e  “Q.bit Level” of space -tim e , can be  m ade  
by m eans  of parallel state s  in a not probabilistic m anner. 
Com puting in th is  .Q.Bit.Level perm its  to understand th e  
nature  of Inform ation Energy. In fact w h ile th e  re sult of th e  
operation (0 +  1), h andled by a norm al inform ation 
proce s s ing of a conventional com puters  give s  a 50% 
probability to obtain as  a re sult (0) or (1); th e  Entangled 
State ( /0>  +  /1>  ) w h en slow  dow n to th e  fundam ental 
inform ational Q.Bit Level, generate s  four parallel 
com bination of Q. Bits . Th e  re sult of com putation, th us  is  to 
obtain th e  follow ing parallel m ultiple state nam ed as  ( 
11,01,10,00 ).
Tw o of th em  are  sym m etric (11and 00) and th e  oth er tw o are  
anti-s ym m etric (01,10). Th is  is  an im portant difference
becaus e  th e  boundary condition of sym m etric configuration 
of pure  inform ation do not perm it any folding activity 
th rough  tunnelling interaction, th is  becaus e  th e  sym m etry 
forbid any polarization of th e  sym m etric state s  (i1,i2,i3,i4) of 
pure  inform ation. Neverth ele s s  th e  anti-s ym m etric field 
(01,10) can be  folded pas s ing th rough  to a trans ition zone 
w h e re  can s k ipped up th e  s econd level of th e  Euclidean 
space -tim e , and can be  pos s ible interaction betw e en energy 
and m atter belonging to th e  sam e  level of Euclidean space -
tim e . Th is  cons ideration im plie s  th at th e  q uantum
com putation can be  us eful to spe ed pure  virtual inform ation 
proce s s ing, to transfer s im ultaneously pure  inform ation 
energy, th at are  only partially transform ed in ph ys ical 
ph enom ena effectively w ork ing in th e  Euclidean space -tim e . 
To understand in s im ple w ords , th e  previous  cons iderations , 
you can th ink  to te st w ith  a sw itch ing k nob and a ligh t bulb; 
so th at in order to ignite  th e  ligh t you w ill h ave to pus h  ON ( 
e .g. (01)-state  trans ition ) and to close  th e  ligh t you ne ed to 

pus h  OFF (e .g (10) -state  trans ition ). Neverth ele s s  in th e  
cas e  th at you pus h  tw ice  ON-ON (e .g. (11)-state  trans ition) 
or OFF-OFF (e .g. (00)-state  trans ition), you w ill not obtain 
no interaction betw e en Energy and M atter, th at allow s  to 
ignite  th e  ligh t bulb. Anyw ay both  00 and 11 state s  are  
effective inform ation th rough  w h ich  you can learn about 
ligh t ph enom ena. cccc ccccc ccccc cccc cccccc cccc ccc

BIO -QUANTUM  CO M PUTER S

Th e spitting in Inform ational and Ph ys ical Quantum  levels 
of Space -Tim e  can be  im agine  as  a gatew ay opening a w h ole 
innovative ch allenge s  of Bio-Com puting, dropping dow n to 
th e  fundam ental q uantum  existence  of virtual inform ation. 
O ne  of th is  ch allenge w ill be  to utilize  th e  above concepts  
and rules  of bio-q uantum  ph ys ics  to develop Bio-Quantum  
Com puters  (8). In fact DNA gene -com m unication can us e  
both : 1) th e  localis ed copy of gene s  and also can h ave 2) a 
sym ultaneous  delocalized role in com m unicate gene  
inform ation. In fact DNA, as  a nanobiotech nology, can 
utilize  tw o functions  to com m unicate : 1) th rough  transfer a 
q uantitative localized inform ation by near contact w ith  
RNAs, to generate  prote ins , and also 2) to diffus e  q ualitative 
inform ation by m eans  of w ork ing as  an ANTENNA able to 
transm it at distence  gene  s ignals, us ing a system lik e  of 
q uantum -teletransportation . Th is  s econd m eth od of gene  
inform ation by m eans  of s im ultaneous  transm is s ion it is  
nece s sary to activate th e  co-ordination of various  living 
functions  in th e  cell to as  w ell as  for developing th e  com plex 
cellular dynam ical reproduction of form s , e .g to controll th e  
functional com plex folding of DNA and prote ins  , and to co-
organize  th e  m etabolic funtionality till
th e  program m ed apopth os is  of th e  cell. (9 ) H enceforth  
follow ing th e  above q uantized space -tim e  th eory it is  
becom ing evident th at Bio-Com puters  could be  m ade  from  
organic m aterials us ing DNA .
Th e  h istorical back ground to understand th e  pos s ibility to 
develop Bio-Com puters  us ing th e  structure  of DNA, h as  its  
roots  in th e  late 19 50s  w ith  th e  h ypoth e s is  of Nobel laureate  
R ich ard Feynm an th at firstly introduced th e  concept of 
com puting at a biological m olecular level. Feynm an's  
creative idea, w as  later realis ed in 19 9 4 w h en Leonard 
Adlem an perform ed th e  first m olecular-level com putation 
us ing DNA. In contrast conventional com puters , th at operate  
th ough  linear s e q uencing tak ing on one  tas k  at a tim e , th e  
Alderm an's  prelim inary experim ent reveals th e  distinct 
advantage of th e  DNA approach  is  “parallel proce s s ing”, 
allow ing to DNA bas ed com puters , to solve q uick ly very 
com plex problem s . H ence  DNA can be  cons idered as  a 
nanotech nology m aterial th at w ill re sult in faster com puting 
by enabling m as s ively parallel com putations . 
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A recent vers ion of a bio-m olecular com puter, (developed at 
th e  Tech nion-Is rael Institute of Tech nology)- is  m ostly 
com pos ed of DNA m olecules  and enzym e s , as  it is  de scribed 
in th e  M arch  2005 is sue  of th e  Journal of th e  Am erican 
Ch em ical Society. Com putations  are  carried out by 
proce s s ing th e  input (double -stranded DNA m olecules) w ith  
th e  h elp of enzym e s  th at cut and reas s em ble th e  DNA in a 
s e rie s  of steps . Th e  output is  a new  form  of a sligh tly altered 
DNA m olecule. Now adays  a better exam ining h ow  
organism s  solve problem s  of “bio-com m unication” can lead 
to new  m eth ods  of bio- com putation. For th is  scope  it w ill be  
nece s sary to de eply
understand h ow  can interact, cells and environm ent ,by 
m eans  of a dialogue at distance and in real tim e  am ong th e  
various  com ponent of living system s . Anyw ay th e  
com plexity and viability of DNA driven com putations  it w ill 
be  not only depending by th e  difficulty to s et up th os e  
experim ents  on “bio-com puters”, s ince  it w ill be  of extrem e  
im portance to develop an open scientific-creative culture  th at 
w ill provide  us eful experim ental guidance in th e  future  
“Science  of Quality”. H ence  for im plem enting th is  
contem porary ch allenge to develop an appropriated rais ing 
of level of com m on th ink ing is  not only nece s sary rational 
s et of th eory becaus e  a trans -disciplinary m odern culture  
including science , art and h um anitie s , ne ed to de s ign new  
w ays  of visualizing a contem porary system  reasoning just 
m ore  able to construct new  ins igh t of th e  q ualitative 
relations h ip betw e en ph ys ical realm  and virtual reality.

Artists  often look  at th e  sam e  object of ch anging concepts  of 
q uantitative -m ech anical science , from  different perspective s  
and us ing different m edia to repre s ent th e  sam e  h istorical 
need to operate  a m ental ch ange to enh ance th e  k now ledge 
bas ed bio-econom y.cccc cccc ccc cccc

In any cas e  th e re  are  m any s im ilaritie s  betw e en artists  and 
scientists  creative im agination, so th at it is  pos s ible 
favouring to s h are  conceptual innovation betw e en th e  
m odern art and th e  science  of q uality, as  for instance it can 
be  s e en th rough  th e  com m on appreciation of “entangled 
beauty” (11) th at w ork s  as  a contem poraneous  idea in 
science  and art of natural system s  evolution (12).
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