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ABSTRACT KEYWORDS
According to the mainstream physicists the observation and record of the Sub-quantum energy;
motion of neutrinos at ultra relativistic speeds apparently seem to violate New structure of matter;
relativity postulate and to violate the speed of light as auniversal constant. Ultrarelativistic speed;
The Einsteln mass-energy equation E=mc?, therelativistic mass, relativistic Linear velocity and
form of Newton’s second law, the fundamental principles and equations of momentum.

modern physicsby generalizing thisanomaly will be challenged. Some other
observations and results make possible the speeds higher than speed of
light which is not rather incredible and it will not be impossible; it only
requires a change in today’s attitudes towards relativity and quantum me-
chanics. Thus this paper, from a new approach, turns out to merge the
fundamentd principlesof quantum physics, relativity and classical mechanics
through a new definition of quiescent state of particles like photon, and
attempts to present the reasons and the possibilities of the existence of the
superluminal speeds. At the beginning of the 20" century, Newton’s second
law was corrected considering the limit speed ¢ and therelativistic mass. At
that time there has not been a clear understanding of the subatomic par-
ticles and basicaly there was little research in high energy physics, if we
ignore the zero rest mass of photon, much better and more real physical
phenomena may be investigated. The speed of the created particlesis a
function of the internal interaction and the mechanism of creation of sub-
atomic particles, and the external forcesthat are exerted on them.
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INTRODUCTION superlumind speedschallengestherdativigtic mass, the

relativistic relationsand Newton’s second law. In this

Recently thephysicistsof CERN Lab. recognized  paper, it has been attempted to scrutinize theinterface
that neutrinosmovea speedsfaster thanspeed of light'™  between rel ativity and quantum mechanicsthrough a
3. It seemsthat one of the physics postulateshasbeen  novel gpproach to the established physical events. Uni-
challenged. Experimenta Proof of particles’ motionsat ~ versal constancy of the speed of light undergoesthe
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question whether thelimit onthelight speed originates
from anatural event or not?

Regarding the phenomenacof creation and decay of
electron-positron pair®, why do the related photons
moveat constant speed, but we could changethe speed
of matter and antimatter? \What isthe unique character-
isticof matter whichisconvertibleto photonsthat move
with constant speed c (speed of light)? Theideathat
object/particlecould not travel at superlumina speeds,
originatesfrom the structure of matter and the mecha-
nism of interaction between field and mass; that with
presenting apostul ate we could generdizethe constancy
of speed from energy to mass. By gravitational blue
shift, the energy of photon and consequently itsfre-
quency will increase. What isthemechanism of incress-
inginthe photon energy that causesincreaseinitsfre-
guency growth?

Emphasi zing on these phenomenaand presenting
therelation between photon’s energy and frequency,
this paper isto draw attention on the importance of
constancy of speed in relation to the mass structure
whichwill bescrutinized inreviewing Newton’s second
law.

Inthisview, the three major theories of classical
mechanics, relativity theory and quantum mechanics
relying on the law of conservation of mass- energy
and momentum conservation, intheform of Newton’s
second law are combined. And thusthereal and true
definition of the photon masswill be presented. Such
approach to the particles and forces are accenting
onthemassastheintrinsic properties of elementary
particlesthat we are indebted to classical mechan-
ics. The energy hasthe massisobtained fromrela-
tivity and the mass variationsin order to catch en-
ergy isacceptableand reviewable. Theresults of this
study have been proposed in CPH-Theory®, dueto
that many uncertaintiesand unanswered questionsin
modern physics, cosmology, beforethe big bang and
itsreasons

SUB-QUANTUM ENERGY

According to the principles of modern physics,
Sub-quantum energy (SQE)'® ispreferred and defined
inaway that it could be generalized and by using it,
explained quantum and rel ativistic phenomena
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Definition: Sub-quantum energy istheleast en-
ergy that isdefined asbelow:
SQE=hv,, Uy <OV E=hv

Where isdetectable.

Relation (1) showsthat SQE intermsof energy is
thesmallest photonin nature. Every other photon con-
sistsof some SQE.

E =nSQEe

Wherenisaninteger.

For two photonswith energiesE, and E, wehave:
E,=hv,=n,SQE , E; =hv, =n,SQE

E,>E, =>n,>n,

@)

2

(©)
nov

Wheren, and n,areinteger.

Withincreasinginaphoton’s energy, its frequency
alsoincreases. Thusthere should bealogical expla
nation between energy increases and frequency in-
creases. Therefore, based on SQE definition and re-
lation (2) could relate the rel ation between photon’s
energy and frequency and the interaction between
SQE’s in photon’s structure, i.e. with the increase num-
ber of SQE’s in photons, the interaction between
SQE’s in photons will increase and the frequency that
originatesfromtheinteraction between SQE’s will in-
Creases.

Note: Although nocv, this proportion does not
necessarily represent an equation, but ssimply repre-
sentsthephysical fact that frequency hasdirect rela-
tion with the number and interaction of SQE’s in pho-
ton. Besidesthe relation between SQE’s and v could
concludethat the SQE linear speed in vacuum rela
tivetotheinertial framesof reference, isactually the
speed of light c. Since SQE in photon’s structure
hasalinear speed equal to cand alsoit hasnonlinear
motions, thereal speed of SQE iswhen all SQE non-
linear motionsturnintolinear motionsand it only takes
linear motion. In other wordsthelimit speed of SQE
IS Ve which is faster than light speed c, i.e.

|VSQE|> Id .

Consider that inspecid relativity thelight speedis
constant, and in generd relativity besidesincreasing of
photonfrequency whilefdlinginagravitationd fidd, its
speed a so increases, that we could takeit asaproof of

|VSQE | >|d
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SUB-QUANTUM ENERGY PRINCIPLE

One SQE isavery smal energy with nonzero mass
(My0) Movesat |V, | >|d relativetoinertial reference

frameandin every interaction between SQE’s with other
particlesor fieldsthe speed val ue of SQE remains con-
stant; asinevery physica conditionwehave:
VVge =0

indl inertiad referenceframesand any space

SQE principle showsthat in every condition the
speed value of SQE remains constant and only thelin-
ear speed of SQE convertsto nonlinear speed or vice
versa

4)

PHOTON MASS

Considering the definition of SQE, every photon
consist of some SQE, if weignorethe zero rest mass
of photon, much better and morereal physical phe-
nomenamay beinvestigated. Thus, aphoton with en-
ergy E has amass m=E/c? and alinear momentum
p=mc. In other words, a photon is a part of matter
and has nonzero mass before creation that after con-
verting to photon carriesthe same massthat had in
the matter and after absorption by aparticle (e.g. an
electron), the mass of photon isadded to the mass of
theparticle.

GRAVITATIONAL BLUE SHIFT

When aphotonwith energy E, and frequency v, is
fdlinginagravitationa field, after moving thedistance
hit takesthe energy E, and thefrequency v,,. Consid-
ering therelation (2) could write asbel ow:

E, =hv, =n,SQE ,E, =hv, =n,SQE
k=n,-n, ,AE=E,-E, =kSQE
AE =h(v, —v,) =kSQE

Theenergy of photonwhilefdlinginagravitationa
field, increases as AE and consequently causestoin-
creasein thefrequency of photonasAv=v,-v.. The
changeinfreguency only originatesfromincreasingin
AE. ThemoreAE increases, themoreincrease occurs
inAv, i.e. thenumber of SQE’s that entered the struc-
ture of photonismore.
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PAIR CREATIONAND DECAY

A photon withenergy Ein collisonwith anucle
convertsto an electron-positron pair. Considering the
definition of photon and relation (2) we have:
E=nSQE

From SQE principleitisconcluded that the SQE
existsinphoton moveat V... someof whichareinthe
form of linear motionwi ths%evd ueof candtherest of
themisintheform of nonlinear motions. When photon
collideswith anucleus, the forces exerted to SQE’s
causethe conversion of some other linear motions of
SQE’s to nonlinear motions, and electron-positron pair
Is created. In the inverse procedure, with absorbing
each other, electron and positron decay and convert to
energy. While dectron-positron pair decays, theforce
that electron and positron exert on each other causes
the conversion of someof € ectron and positron nonlin-
ear motion to linear motion, and thusthe created pho-
tonsmoveat c considering relation (4) could write:

E =nSQE =M, C* =N(M g, C)C = NPy C
E = NPgye C (5)
Inorder to create dectron-positron pair could write:
E =nPgeC= 2k PgoeC+K ,PgeC
n=2k, +k,
2kPgec=m _c*+m ¢’
Thelinear momentum of electron and positron af-
ter cregtionisas:

P =kmg,v,

e

P, =k1mSQEV1

e

P : ©)

Andkmg v, isthe puremomentum that transfers
from photonto nucle. Theeffect of nuclei reactionon
therest of existing SQE’s within the photon is the change
of their momentum from linear to nonlinear. Evenif
k=0, whilecalliding, thestrokefromthenucle to SQE’s
of photonscausethe conversion of linear momentum of
SQE’s to nonlinear momentum and the reaction of
SQE’s on nuclei is that nuclei is recoiled. Thus:

- +
E=nPgeC > € +e

Within thetimedistance of electron-positron pair
creation, inreaction between nuclel and photon, some

=P _+P, +K, MgV
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of the SQE’s linear velocity converts to nonlinear speeds
withinthestructure of electron and positron, and their
linear speed decreasesfrom ctov,. But concerningthe
SQE principletherewould be no changeintheir speed
value. If supposetwo photon produced in pair decay,
wewill have;

m _c’+m c*=P_c+P . c
e e e e

(7)

In pair decay, because of the force that electron
and positron exert on each other, some of the SQE’s
nonlinear speedswhich condtitutethe structure of these
two particlesconvert to linear speed and two photons
arecreated and moveat c. Thus, the constancy of the
gpeed of light doesnot risefromanaturd event, butitis
axiomatic and that is because matter (condensed en-
ergy) also consists of sub-quantum energy that moves
at constant and limit speed valueof V. Whenthebind-
ing forcesamong some of SQE’s and matter lose their
effect (e.g., chemical reactions, combustion, nuclear ex-
plosionetc.) someof SQE isreleasedinform of energy
and moveat linear speed c. If therel eased energy, even
whenitisaportion of matter and before converting to
energy, moveat constant speed, logicaly the constancy
the speed of light would be possible.

=2k ;M g% = 2ho

BOUCHER EXPERIMENT

In Boucher1 experiment if we consider theinitial
massof € ectron mO and the output e ectron, we have:
m=mg,+mg

m_ isthegained massof energy by electronin ac-
celeration (exerting externd force). Consideringthere-
lation (2) wehave:

E=nSQE , m. =E/c? =nSQE/c® =nm,

Thus,

Mm=mg,+Mmg =mMg,+NMg,

Inredlity isthat in Boucherer experiment, an elec-
tronin accel eration gainsenergy and after exiting from
theacce erator tunne, because of collisonwith another
particleor because of passing through afield that gives
it negativeacce eration, itlosestheenergy andinterms
of massit returnsback to itsformer state (theinverse
form of Compton effect!”). One could dwaysusethis
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experiment to proverelativity mass, but could not ex-
plainthereal interaction between forceand masswith
relativisic mass.

RECONSIDER

Newton’s second laws in classical mechanics which
the mass was given as constant value and it was de-
fined asfollows;

dP_ dv

P =M ©)

By consdering rel ativity and thespeed limit of light,
inorder to proposethe speed limit, therelation (8) was
modified. Thustherdativistic massandtheinteraction
between force and masswere presented asfollows:

e Mo
J1-(v/c)? ©)
Fo0P_dm) _ am o dv (10

Tt dt dt  dt

Dueto therelations (9) and (10), no force could
extend/transmit the object/particle’s speed faster than
the speed of light. It would be acceptable that the ex-
ternal force actionislimited, but thereasonisnot the
massvariationsrather asit accented above, thereason
of the speed limit should be sought in the structure of
matter. According to the definition of the photon and
SQE, Newton’s second law could be reconsidered.

By assuming an el ectron at moment t1, with the
mass and thespeed v1 dongan axisinthefield (onan
inertia frameinthegravitationa or dectrical fied), un-
der theforce F and at the moment t2, soits speed be-
comesv. Electrontakesenergy dE intheinterva dt=t2-
t1. Accordingtorelation (5) we have:

Atthemoment t,:
P=mv,

Withinthetimedt=t -t ,
asdE

At thistimethe e ectron momentum changesto the
folowingvdue

dE =nPg =NMgyC
Atthemoment t,one couldwrite:

MV, +NM g €= (M+NM g )V

thedectron gainsenergy

mv, + NMg,.C
V=— 1t BT .
M+nNM g,

(11)

Hn Tndéan g%wumé
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_mv, +nmg,C < MC+NMSqeC

M+NMgye M+ NM g

Asv <c, so alwaysv<c.
Hereonecould corrdateincreased masstothegain
of energy in Newton’s second law, i.e.:

dm_ o _GE
dt ~ T dt
And Newton’s second law could be rewritten as

bdow:

(12)

The+ sign in relation (12) has been marked on
theincreasing and decreasi ng state of energy (collinear
or non-collinear directional variationsin forceand
speed). Therdativistic massusesin high energiesjust
for showingthe speed limit in quantum equationswhile
for well-known subatomic particlesalwaysv<c, in
thisorder, only the given energy by particlesmust be
considered and there no need to use therelativistic
mass rel ation. We can better understand and explain
the physical phenomenaby using Newton’s second
law asarelation (12). Through such aview of physi-
cal and astrophysical phenomena, the explanation of
the universe would be more real. According to the
Sub-Quantum Energy Principlethe speed valueof dl
subatomic particleswould be always constant and ex-
ternal force could only convert the SQE’s linear mo-
tionsto nonlinear motionsand viceversa. The speed
of the created particlesisafunction of theinternal
interaction and themechanism of crestion of subatomic
particles, and the external forcesthat are exerted on
them. Thuslight speed isconstant in vacuum but it
changesinair or water and assoon asit entersvacuum
it travelsat former constant speed. Moreover, con-
cerning the speed of other subatomic particles, the
reason behind the speed isafunction of theinternal
interaction of the particlesand theinteraction among
the SQE’s within the structure of those particles.

CONCLUSION
At thebeginning of the 20" century, Newton’s sec-
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ond law was corrected considering the limit speed ¢
and therelativistic mass. At that time there has not
been aclear understanding of the subatomic particles
and basically therewaslittleresearch in high energy
physics. Moreover, theapproach of relativity toward
the physical phenomenaishyper structural and ex-
plainsthe observations of the observer whilethereis
little consideration to theintrinsic entity of the phe-
nomena. However, in this paper, through various ar-
guments and investigation of some physical phenom-
ena, it has been attempted to show the necessity of
reviewing Newton’s second law. Today Physics lit-
erature faces numerous problems and questions that
without considering theinternal structure of the par-
ticles, they would remain unanswered. Moreover, the
classica definition of energy that definesenergy asthe
ability to do work, could not explain theinteraction
among the particlein high energies. Thetrue under-
standing of physical entity of energy and the structure
of photon, enable us to understand the structure of
matter. Moreover, Newton’s second law is the only
relation that showstheinteraction between forceand
matter. Thisequation hasthe sufficient efficiency to
explain and investigate physical phenomena, when it
would beformulated based on the natural reality of
matter and the effect of force on the matter. Thereal-
ity isthat the external force, no way and under any
physica condition, could not changethe speed value
and it only could convert thelinear motion of the con-
stituting particles of matter and energy to the nonlin-
ear motion and vice versa. Moreover, one could ex-
plain the expansion of the universe better and more
real through reviewing Newton’s second law.

ACKNOWLEDGEMENT

Theauthorswouldliketo expressthelr Snceregrati-
tude and appreciation to Mr. Masoud Sanati, for his
fruitful collaboration.

REFERENCES

[1] T.Adam, N.Agafonova, at al.; The OPERA
Collaboraton: “Measurement of The Neutrino Ve-
locity with The OPERA Detector in The CNGS
Beam”, arXiv:1109.4897v2 [hep-ex], (2011).

A udéan Journal



PCAIJ, 7(2) 2012

[2]

[3]

[4]

F.Forouzbakhsh et al. 73

GAnNdrew Cohen, L.Sheldon Glashow; “New Con-
straintson Neutrino Velocities”, arXiv: 1109.6562v1
[hep-ph], (2011).

D.Fargion, D.D’Armiento; “Inconsistence of Su-
per-Luminal OperaNeutrino Speed with SN1987A
Neutrinos Burst and with Flavor Neutrino Mixing”,
arXiv:1109.5368v5 [astro-ph.HE], (2011).
H.Nitta, M.Kh.Khokonov, et a.; Phys.Rev.Lett.,
93(18), 1804071-7 (2004).

[5]
[6]

[7]

=  Pyl] Peper

H.Javadi; Scientific-Technical Journal of Islamic
Azad University, South Branch, 1, 15- 17 (1991).
H.Javadi, F.Forouzbakhsh; “Zero point Energy and
Dirac Equation, SQE or Tiny Energy or Minuteelec-
tromagnetic Energy”, the general science journal,
[Onling] available: http://www.gsjournal .net/Sci-
ence-Journal s/Essays/View/950, (2007).
T.Padmanabhan; J.Astrophys.Astr., 18, 87-90
(1997).

A Tndéan ﬂoawal


http://www.gsjournal.net/Sci-

