
SCIENCE OF QUALITY Se rie  n°- 7

Bio.Quantum .PH OTOSYNTH ESIS

Paolo M anzelli - pm anzelli@ gm ail.it - w w w .egocreanet.it -2007

"Scie nce  of Quality”  w ritings ,  re pre s e nt an conce ptual scie nce  innovation pre m is e  
for im proving a collaborative  inte rnational re s e arch  proje ct e nh ance d by th e

 Ope n Ne tw ork  for Ne w  Scie nce  

Im age courte sy of Greg Engel, Law rence  Berk eley National Laboratory, Ph ys ical Biocience s  
Divis ion



Paolo M anzelli - pm anzelli@ gm ail.it -w w w .egocreanet.it                                     2      

Alm ost all of energy us ed for living functions  is  ultim ately 
derived from  ph otosynth e s is .(1) cccccccccc ccccccccccc
Transfer of solar energy tak e s  place s  q uite  instantaneously 
in a w ay th at only little energy is  w asted  as  h eat. 
Ph otosynth e s is  is  ch aracterized by ligh t reactions  during th e  
day to get th e  splitting of H 2O  m olecules  th rough  th e  
excitation to h igh e r electron q uantum  state s  of ch loroph yll 
follow ed by th e  releas e  of O xigen. Be s ide s   th e  stim ulation 
of ligh t of enym e s , perm its  th e  actvation of th e  
com lem ented splitting of CO 2 so th at occurs  a s e rie s  of 
bioch em ical reactions  to form  C-C covalent bonds  of 
carboh ydrate s  . Th erefore  th e  ph otosynth e s is  is  re spons ible 
both  for renew ing th e  O xygen in th e  atm osph e re  and for 
m uch  th e  earth 's  grow th  of biom as s . Th e  above is  w ell 
k now n ,(2)  but in spite  of th is  , w e  are  do not able to 
com pletely unde stand th e  very h igh  efficiency of coh erent 
convers ion of th e  sunligh t in ch em ical energy.  (3) As  a 
m atter of facts , if science  fully understand th e  ability of 
natural ph oth os inte s is  to transfer s im ultaneouly different 
k inds  of energy w ith outh  producing not us eful w aste  as  
h eath  , w e  m igh t be  able to create  artificial vers ions  of 
ph otosynth e s is  th at w ould h elp us  to effectively utilis e  sun 
energy as  a clean, sustainable, fundam ental source  of energy. 
Th erefore  to k now  better th e  th e  efficient coh erence  of 
ph otosynth e s is  w ould be  us eful th e  bio-q uantum  ph ys ics  
th eory, bas ed on “Ph otons  Enanglem ent”; th is  becaus e  th e  
transfom ation of q uantum  entangled ph otons  pairs  in 
s ignals, perm its  th at th e  ligh t transfer in bioch em ical energy 
can be  m uch  m ore  efficient th an th e  q uantum  m ech anical 
view  is  able to explain. (4),(5) cccccc   ccccc 
To gain q ualitative understanding of th e  role of “bio-
q uantum  ph ys ics” plays  in th e  excitation transfer in ligh t-
h arve sting com plexe s , it is  nece s sary to understand th e  role 
“ph otons  entanglem ent” in caus ing a coh erent at distance 
transfer of s im ultaneously Inform ation Energy state s . Bio-
q uantum  energetics , th ink s  differently from   th e  clas s ical 
de scription of th e  ph otosynth etic energy transfer proce s s . In 
fact th e  traditional science  de scription is  one  in w h ich  
excitation energy m oves  step-by-step by electron transfert 
proce s s  from  pigm ent m olecules  to reaction centre s  in a w ay 
m ost of ligh t m ust be  converted in th e rm al energy. 
Differently th e  “ph oton's  entanglem ent” perm its  a q uantum  
teleportation (6) of pure  inform ation energy by m eans  of a 
q uantum  jum p to th e  fundam ental  zero-point energy level. 
Th e  circum stance s  of a new  order of correlation of 
entangled ph otons  in a cavity s elective system  lead a m ore  
com plete understanding h ow  th e  jum ping of th e  solar energy 
from  a localis ed state  to a delocalis ed one , th at perm its  
s im ultaneous  s ignal transfer. Th erefore  th e  “Entangled 
Quantum  O ptics”, ch ange s  th e  w ay of understanding h ow  
ch loroph yll m olecules  adsorbs  and em its  th e  ligh t energy. 

In fact th e  cenral structure  of ch lolroph yll w ork s  as  a energy-
cavity able to accelerate th e  entangled ph oton pairs  coh erent 
creation, h ence  th e  em is s ion of fundam ental Inform ation 
energy  s ignals h ave an effect of transferring s im ultaneously 
a delocalis ed superpos ition of sym m etric and asym m etric 
units  of inform ation betw e en donors  and reaction centre s . A 
great distribution of ch loroph yll and oth er pigm ents  perm its  
to transm it a pure  Inform ation energy pulse s  of q uantum  
com m unication am ong spatially distant node s  of th e  
q uantum  netw ork  of reaction centre s . H encefoth  
“Entanglem ent Ph oton Pairs” production m odify th e  w ay of 
unde standing h ow  th e  ligh t transform ation h appen, w ith out 
th at th e  entangled coh erent effect is  rapidily degenerate  in 
h eat w aste . Inform ation energy transfer perm its  th at 
re stricted cavity of h eave sting solar energy produce s  a 
m etastable entanglem en of m ulti-ph oton-pairs , each  of th em  
transm its  s im ultaneously, by a q uantum  break  dow n to th e  
fundam ental level of inform ation energy, bidim ens ional 
Q.bits   in space  and tim e , w ith out producing any 
interference  effects . H ence  ph otosyntetic production of 
entanglem ent ph oton pairs   plays  an e s s ential role in bio-
q uantum  energetics .  ccccccccccc  ccccccccccc

Porph yrin m olecule structure

Ch loroph yll and s everal oth er pigm ents  such  as  beta-
carotene , involved in ligh t energy h ave sting of th e  
ph otosynth etic appatatus , are  organized in clusters  in th e  
specific th in m em brane  nam ed “th ylak oid”. Each  of th e s e  
differently-colored pigm ents  can absorb a sligh tly different 
fre q uencie s   of ligh t and pas s  its  energy to th e  central cavity 
( nam ed porph yrin ring) of ch lorph yll m olecule to do 
ph otosynth e s is .Porph yrin rings  (7) cons ists  of s everal fus ed 
rings  in a m icrotube  w h e re  each  ring is  com pos ed by carbon 
and nitrogen w ith  a m agne s ium  ion in th e  center.  Th is  
com pos ition  w ork s  as  a cavity of ultra dens e  storage of 
ph otons  in a w ay th at th e  pile arch itecture   of porph yring 
rings  acts  as  a catalytic ligh t traps  of entangled 
transform ation to Bio-q uantum  convers ion of inform ation 
energy. Porph yrin nanotube s  recently are  w ell applied in th e  
tech nology of sunligh t h ydrogen production th rough  
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th e  ph oto-catalytic splitting of w ater.(8) Ph otoactive 
nanotube s  of porph yrins  rings  and of oth er ph th alocyanine  
m olecules , can be  s e en as  a core  com plex of m olecular 
antennae to transfer superconducting flux of Q.bits  of 
inform ation energy. cccccc cccccccc ccccccccccccc 
cccccccccccccccccc
In conclus ion it is  im portant to underline  th at all form s  of 
energy are  stored in different w ays  of codification and it is  
true  th at energy can be  ch anged from  one  form  to anoth er 
finding a pos s ible path  of codification ch ange s . As  a m atter 
of facts  all form s  of energy are  a q uantity as sociated w ith  
th e  inform ation state of a q uantum  system . Th erefore  
renew able energy source s  including solar energy, can be  
turned into various  form s  of fre e  energy and /or condens ed 
energy stored as  bio-m atter, ch anging th e  q uantum  
inform ation state s . In true  th e re  is  only an effective 
pos s ibility to transfer th e  codification of fre e -energy in 
energy stored lik e  m atter, becaus e  th is  convers ion path , pas s  
th rough  th e  decodification of solar energy in fundam ental 
inform ation energy, by m eans  of  th e  low er order of energy 
correlation of entangled system  and its  convers ion in 
q uantum  s ignals (Q.Bits) th rough  ch anging th e   space -tim e  
coordination state s .  cccccc   cccccccccccc Rainbow  of coloured life

h ttp://educazionealim entare .blog.dada.net/post/5329 66/Rain
bow + of+ coloured+ life +
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