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ELECTR OM AGN ETIC UN IFICATION ,  
ELECTR ON IC CON CEP TION  OF THE S P ACE,  
THE EN ER GY AN D THE M ATTER

 This  paper  came after  our  pr evious  wor k entitled 
Quantized S pace Theor y (QS T) publis hed in S eptember  
1 9 9 4 .  In this  paper  we have s tated that the s pace 
s hould be cons ider ed as  a “phys ical being”,  mor eover  
the phys ical being that is  the bas e fr om which all phy-
s ical phenomena ar e br ought into exis tence.  
The following paragraphs  expos e br iefly the res ults  of our  
experimentation,  our  s tudies  and analys is  over  all experi-
mental data and over  the laboratory experimentation.
However  we ar e s till wor king on theor etical and exper i-
mental r es ear ch with the aim of developing s ome ap-
plications  and of under s tanding the unifying key for  the 
phys ical laws  of natur e.

 In the res earch for  an unifying theory of QS T new cate-
gor ization s hould be introduced.  The phys ical s pace is  
not only the vacuum but a mean,  it is  the res ult of the 
energy trans fer  from the electromagnetic waves  that 
had and that are pas s ing through it.  This  s tatement has  
as  a cons equence that the matter  is  a s tationary elec-
tromagnetic wave on local equilibr ium with the s pace.
  
 The fir s t logical s tep in the QS T is  the es tablis h-
ment of a connection between the quantization of 
ener gy and the quantization of the phys ical s pace.  
Fr om the quantum of action given by P lank's  con-
s tant (h) we have hypothes ized a r eation quantum,  
equal and oppos ite to the ener gy quantum,  fr om 
which the phys ical s pace is  bor n.  

  B es ides  this  evidence,  it has  been s tated als o 
that r es onance is  the mechanis m that inter acts  
with the s pace to give bir th to phys ical matter .  
Our  axioms  ar e:

S pace is  the bas ic  element that for ms  matter

The s pace r es onance is  the dynamical me-
chanis m which br ings  matter  into exis tence 

The electr on is  a s tationar y wave that os cil-
lates  at the natur al fr equency of the s pace 
(Electr on’s  Compton fr equency) 

The r es onance of the phys ical s pace is  r e-
dundant,  and then a pr oton (fir s t nucleon,  hy-
dr ogen atom) is  the cons equence of the r e-
s onance of the electr on

The r es onance of the electr on in its  natur al 
fr equency and in its  following har monics  (dou-
ble,  tr iple,  etc . ) gives  bir th to the nuclei and 
the is otopes  of the chemical elements
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A typical example is  the electr ical c ir cuit LC wher e 
two par ameter s ,  inductance and capacity per mit 
the exis tence of a s tationar y wave.
W hen a r es onance phenomena occur s ,  it is  not 
always  neces s ar y to have a s tr uctur e (matter ) that 
s uppor ts  the wave.  
Ther e ar e s ome cas es  when the s pace r es onates  
and auto-s tr uctur e its elf and behave as  a phys ical 
matter .  
  
  S ome backgr ound

 It is  well known that if a  par tic le char ged q is  
thr own with velocity v in a cer tain r egion of the 
s pace wher e a cons tant magnetic  field B,  
or thogonal to the velocity vector ,  is  pr es ent,  the 
for ce (given by Lor entz) is :

  Then,  fr om N ewton’s  s econd law:

  Then,  the tr ajector y of the par tic le will have a 
r adius  r:

  It s hould be noted that the fr equency of c ir cular  
movement is  a  c ons ta nt,  tha t mea ns  tha t a  
char ged par tic le pas s es  thr ough the s ame point in 
the s pace in the s ame per iod of time no matter  its  
velocity.  Infact,  if the par tic le velocity is  given by:

 

[1 ]

[2 ]

[3 ]

  Under  thes e axioms  the matter  is  s een as  
condens ed,  compr es s ed s pace in r es onance.  
It s hould be pointed out that we ar e not intending 
to r eintr oduce the Gr eek concept of ether .  
The phys ic a l s pac e is  not s een as  a  for m of 
matter , but its  r es pons e to a dynamical excitation 
along with the r es onance mechanis m per mits  an 
elegant des cr iption of the phys ical r eality without 
any dualis m.
The dualis m matter -wave could be s olved fr om 
M a xwell evidenc e.  The elec tr ic  a nd ma gnetic  
pr oper ties  of the s pace ar e only r elated in the 
dynamic mode.  
The dyna m ic  link between the elec tr ic  a nd 
m a gnetic  fields  gives  r oom  to a  r es ona nc e 
fr equency,  mor e pr oper ly to a place and volume in 
the s pace wher e the bor n and der ivate magnetic  
fields  cur ve the s pace.  
This  link auto-s uppor t and tr aps  in r es onance the 
electr ic  per tur bation that gener ates  the electr on.  
( fir s t r es onance)
  
  W hat is  the r es onance phenomena?

  In this  pa per  r es ona nc e is  defined a s  the 
behaviour  obtained when the ener gy emitted fr om 
one s tr uctur e is  auto-accumulated and a s tationar y 
wave is  gener ated.  
A s tationar y wave c omes  fr om the r es onanc e 
phenom ena  but it r equir es  a  s tr uc tur e tha t 
cons er ves  its  dynamis m.  The caus e (wave) and the 
r es ona nt s tr uc tur e (m a tter ) a r e r es pec tively 
c ontent a nd c onta iner .  In the c onta iner  the 
content flows .  



(4 ) 

  by s ubs tituting we obtain 

(5 )

(6 )

  This  fr equency is  called Lar mor  fr equency.

  This  backgr ound could be us ed to place the QS T,  
given that the s tr uctur e of the electr on has  never  
been found and hypothes izing that the electr on is  a 
s ma ll os c illa tor .  W e c a n c a lc ulate its  Lar mor  
fr equency and conclude that:

          The electr on is  a  cyc lotr on of its elf

  In or der  to calculate the fr equency of the electron-
cyclotr on the magnetic  field B that acts  on the 
electr on char ge is  given by:

(7 )

  W her e 2¹r is  the tr ajector y of the electr on.  
The cur r ent I is  given by:

(8 )

W her e t is  the time taken by the char ge of the 
electr on to r otate ar ound its elf.
Us ing all this  infor mation the magnetic  field B is  
given by:

(9 ) 

  
Us ing this  value of B in equation number  (3 ) and ma-
king the velocity of r otation of the electr on C (the velo-
c ity of light ) we obtain:

(1 0 )

  W e can s ee fr om this  equation that the r adius  of 
the electr on tr ajector y is  half the Compton wave 
length for  the electr on and 1 / 2 α the c las s ical 
c ir cumfer ence of the electr on.

  Let’s  r emember  that the fine s tr uctur e cons tant 
a (named als o S ommer field’s  cons tant) is  the r atio 
of the velocity of the electr on in the fir s t or bit of 
the hydr ogen atom and the velocity of light C.  
Thus ,  the pr evious  r es ult cons titutes  a r edundancy 
of the phys ics  of electr ons  ins ide an atom.
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P hys ica l pr oper t ies  of the s pa ce

 To better  under s tand the phys ical r eality of the 
s pa c e we c a n begin fr om thr ee well known 
pr oper ties :

(1 1 )

  r adiation impedance,  magnetic  per meability and 
per mittivity of the vacuum.  

The impedance of the vacuum is  given by:

(1 2 )

 and the electr ic  r es is tance for mula of a given mater ial 
is :

(1 3 )

  Let’s  tr y a nd link this  la s t for mula  to the 
impedance of the vacuum.  S ince neither  ρ

0
 nor  1 

nor  S ar e known,  let’s  begin our  appr oach fr om the 
capacity of a capacitor  that has  the vacuum as  
dielectr ic  mater ial:  

(1 4 )

W e obtain for  the capacity

(1 5 )

  B ut the capacity is  given als o by

(1 6 )

  Let’s  now focus  our  attention on thes e las t two 
for mulas  which s how two faces  of the s ame phe-
nomenon.  Let’s  equal them to each other  and as-
s ume als o that the s ection of the conductor  is  
equal to the s ur face of the capacitor  and that the 
length of the conductor  is  equal to the dis tance 
between the electr odes .  Thus  we obtain

(1 7 )

 This  equa tion ha s  only one pa r a meter  f (a  
fr equency).  This  fr equency is  as s ociated in this  
paper  to the Compton fr equency of the electr on 
and it cons titutes  the r es onance fr equency of the 
phys ical s pace.

  The value of ρ
0 

could be calculated als o fr om 
Compton’s  electr on wave length,  the velocity of the 
light and the per mittivity of the vacuum:

(1 8 )

  This  equation could be s een as  the fir s t s tep for  
a new phys ical s pace par adigm.  The s pace s een 
fr om the electr onic  point of view.  
The mentioned r es is tivity of the s pace could not be 
cons ider ed s tatic .  If it wer e s tatic ,  it could be mea-
s ur ed with a common ohmmeter .  Conver s ely this  
r es is tivity of the s pace appear s  when a var iable 
electr ic  or  magnetic  field is  pr es ent in the s pace.



W e can us e the r es is tivity of the vacuum in or der  
to calculate a r es is tance.  If we divide ρ

0
 by twice 

the electr on wavelength (c las s ic  r adius ) we obtain 
the electr on impedance 2 5 8 1 2 . 8 0 7  ½.  If,  on the 
contr ar y,  we divide ρ

0
 by the electr on wavelength 

(Compton r adius ) we obtain the vacuum s pace im-
pedance 3 7 6 . 7 3  ½.
Let’s  s ee the dimens ion of the mentioned pr oper ties .  

(1 9 )

 
  It could be s een als o as :

(2 0 )

  For  the per mittivity of the vacuum:
  
(2 1 )

  or :

(2 2 )

 
  And for  the magnetic  per meability

[2 3 ]

  or :

[2 4 ]

 It could be noted that all cur r ents  ar e given by

  Fr om thes e equations ,  us ing the mas s ,  the wave 
length and the fr equency of the electr on we can 
obtain the s ame value of cur r ent:

[2 6 ]

  Thes e cur r ents ,  that we can call s pace cur r ents ,   
ar e s tationar y cur r ents  in the quantum of the s pace 
that deter minate the exis tence of the electr on.
It is  inter es ting to notic e tha t equa ting two 
differ ent cur r ents  we obtain:  

(2 7 )

 

 this  is  equal to the Compton wave length of the 
electr on

(2 8 )
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wher e f is  again r elated to the Compton wave-
length of the electr on. And the las t equality,  which 
is  ver ified too,  is

[2 9 ]

 Fr om this  las t equation it could be ver ified that the 
elec tr on c ons titutes  the fir s t r es onanc e of the 
vacuum.  
 In our  pr evious  wor k,  mentioned above,  we linked 
the quantized Hall effect r es is tance to the intr ins ic  
electr on r es is tance.  
  The for mula

[3 0 ]

becomes  as  follows  for  an electr on.

[3 1 ]

 And is  well known that:

[3 2 ]

 S o

[3 3 ]

[3 4 ]

[3 5 ]

 

 And finally

[3 6 ]

 Fr om this  equation one can conclude that the 
electr ic  char ge is  always  a function of the pr oper-
ties  of the s pace.  In this  paper ,  two new pr oper-
ties  of the s pace ar e intr oduced by applying a pr in-
c iple  of s ymmetr y.  
  P er mittivity (ε0 )given in Far ad per  s econd,  is  an 
intr ins ic  char acter is tic  of the s pace,  linear ly r elated 
to the var iation (inver s ion) of the electr ic  field:

(3 7 )

 The magnetic  per meability (µ0 ) given in Henr y per  
s econd is  the intr ins ic  char acter is tic  of 
s pace linear ly r elated with the var iation (inver s ion) 
of the magnetic  field.
  
(3 8 )

Fr om the electr ic  point of view,  ε0 can be s een as  
the electr ic  impuls e over  its  ener gy,  and  exactly µ0  
its  inver s e.  
Cons ider ing the following r elations hips  between 
both cons tants  :

[3 9 ]

  If we equal the fir s t expr es s ion,  whos e dimens ion 
is  ohm,  to the vacuum s pace impedance,  and the 



s econd one,  which is  dimens ionles s ,  to the fine 
s tr uctur e cons tant, we get to deter mine the value 
of thes e two new pr oper ties :   

(4 0 )
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Concluding r emar ks

It is  c lear  now our  vis ion of the phys ical r eality.  The 
s pace is  a phys ical entity and its  electr omagnetic  
pr oper ties  ar e the bas is  of matter  gener ation.  
The s pace is  not only the empty container  but and 
active par t of the phenomena immer s ed in its elf.  It 
could be defined as  a neutr al char ge.  
The s pace is  not an mer e empty s tage.
The s pace is  made of the ener gy yielded by all 
the electr omagnetic  waves  that have and ar e 
pas s ing thr ough it.
The s pace could be s een as  a neutr al char ge.
The s pace have electr ic  and magnetic  pr oper ties .  
The s pace is  a s uperconductor of all electromagnetic 
ener gy that pas s es  thr ough it.
The electr ic  and magnetic  pr oper ties  of the s pace 
ar e only dynamically linked.
The electr on and all the matter  ar e r es onance of 
the s pace.
The electr on cons titutes  the fir s t r es onance of the 
s pace.
The pr oton is  the r es onance of the electr on.
The following nucleus  ar e the following r es onances  
of the electr on in the s pace.
The dar k matter  of the univer s e is  the s pace.
The matter  is  in dynamic equilibr ium with the s pace.
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