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Abstract 
This paper seeks to review certain salient aspects of Quantum  Mechanics in the light of the Classical theories.. 

There is also an effort to find an alliance between Quantum Mechanics and  Relativity based on the Fourier 

Transforms. This leads to the theoretical prediction of the gravitons and the “Otherons”.  The finiteness or 

barrier limitations of physical quantities has been discussed with the help of the Taylor series. 
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1. Introduction 

Quantum mechanics is often interpreted as having aspects opposed to commonsense 

intuition-----a subject “injury to commonsense intuition”. This article seeks to review several 

facts and ideas of QM with classical interpretations. There is an effort to associate QM with 

Relativity and to predict theoretically the existence of the Gravitons and the “Otherons”. 

Finally the barrier limitations of the physical observables has been considered by analysis  of 

the Taylor series. 

 

2.  Points to Ponder 

Let’s start our review with some points  to ponder upon: 

1.In Quantum Mechanics the value of an observable results from the interaction between the 

"system" with the "Measuring gadget". 

But when the experimenter[or the technologist concerned] is devising/constructing the gadget 

he has an isolated view the "system" with its stand alone properties/attributes.It seems to be 

so. 

But QM  theory itself cannot ascribe the value of some observable to the system independent 

of measurement which is a physical process. How does one explain this? 

 

2. On Bell's Theorem: 

The QM expectation Liboff (2006, p 563)  is given by: 

1 2
ˆ ˆˆ ˆ. .a b a b      --------- (1) 

a and b are unit vectors. 

In the above relation we are considering the measured value of spin which is the outcome  of 

the interaction of some property of the system itself and the measuring process which 

involves the gadget 

 

The "classical" formula Liboff (2006, p.563) for evaluating the expectation with the hidden 

variable is as follows: 

ˆ ˆˆ ˆ( , ) ( ) ( , ) ( , )P a b d A a B b      ----------- (2) 

Lambda is the "hidden variable" 

A(a) and B(b) are the  values of spin along the unit vectors a and b  

 

Now some property of the system may depend on the value of λ and the probability 

distribution ρ(λ). Is the effect of measurement being fully accounted for by the  hidden 

variable λ and the pdf ρ(λ), especially in view of the fact that the process of measurement 
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modifies the wave function itself. We must remember that relation (2) depends on classical 

intuition. Classically we think of a property as something independent of observation. 

Lambda should have some relationship with the process of measurement apart from the stand 

alone properties of the system if we are to compare relation (1) with relation (2). Such 

considerations are not visible given by relation (2). Interestingly each measurement disturbs 

the closed nature of the system. The Hamiltonian will (generally speaking )  have different 

eigenvalues pertaining to different states of the system. Clearly the energy of the system is 

changing with each measurement due to the effect of measurement. Our quantum mechanical 

system is certainly not a closed one. The variable should relate not only to the system but also 

to its environment in regard of the measurement issue. Would it be possible remove the 

contradiction between QM and commonsense intuition, expressed through Bell's Inequality, 

by considering the above factors? 

 

3. Non-locality (Wikipedia)Entanglement (Wikipedia) 

 Let’s consider a pair of particles [with  signals being exchanged between them ] comprising 

an isolated system. Any change in some property of either particle is due to the signal/s 

received from the other. Each particle has the knowledge of the signals emitted by it and the 

consequences of such signals on the other. This is a “continuous process” which may go 

simultaneously with increasing separation between the particles. 

 

The entanglement of some property ,between the particles, even in the highest level of non-

locality seems to be intuitively “natural” so long the system remains an isolated one, 

comprising the two particles and the signals exchanged between them. 

 

Would it be correct to say that the entanglement of properties in the non-local context should 

not be considered as an injury to commonsense perceptions?                                             

Work done by a magnetic force(even over an infinitesimally short displacement)=0 

Net Force Liboff (2006, p.523) in a current loop in an external magnetic field is given by:  

( . )F B
 

 ------------ (3) 

How does one prove:? 

( . ). 0dW B dr 
 

  ------------ (4) 

Since magnetic forces are no-work forces. 

The conventional(Classical Analysis) of the Stern Gerlach Experiment  uses the formula 

( . )F B
 

. Does the forgoing formula for force express a no-work force as expected for 

forces having pure magnetic origin? The classical interpretation of a continuous smear in the 

SG experiment results from the application of the formulas (3) and (4). Misapplication of 

Classical concepts can always lead to erroneous results.                          
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3. Fourier Transforms in QM 

Let’s consider the Fourier transform,F(p,E) of an arbitrary well behaved function of position 

and time f(x,t) 

( )( , ) ( , ) ia Et pxF E p f x t e dxdt  ------------- (5) 

The limits of integration are from - to + for both the integrations in the above integral 

“a” is constant wrt to “x“and “t” 

Now, 

0
F

x





 

Therefore,  

( ) 0ia Et pxf
iapf e dxdt

x

 
  

 
             ------------ (6) 

=> ( , ) 0
f

f x t iaE
x


 


 --------------------- (7) 

[We may use different values for the constant a to obtain relation (6)(7)] 

Solving (9) we have, 

( , ) ( ) iapxf x t Const A t e   ---------------- (8) 

“x” on RHS depends on time 

 

Again  

 0
F

t





 

Therefore,  

( , ) 0
f

f x t iaE
x


 


     ------------- (9) 

=> ( , ) 0
f

f x t iaE
x


 


                    ------------- (10) 

Solving (10) we have, 

 

                   ----------------------- (11) 

 

From (8) and (11) we have, 
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( )( , ) ia Et pxf x t Const e   ------------ (12) 

 

Relation (12) is again a periodic function 

When (12) inserted into (5) we obtain the Fourier Transform:  

( , ) ( ) ( )m m m m mF p E C p p E E    -------- (13) 

If  relation (13) is integrated over the ( , )E p  domain we get n C where n is the number 

states having 
mE E  and  

mp p  . 

 

For modes covering several  particles we may think of a function   : 

( )

1,2,3..

( , ) km k km kia p x E t

k k k

k

x t C e  



 
    ------------- (14) 

 

“k” runs over different particles 

Fourier Transform: of  ( , )k kx t  using xk and tk as variables of integration: 

( , ) ( ) ( )km km kj kj km kj km

k j

F p E C p p E E        ---------- (15) 

Where .as before, ( , )F E p  is the Fourier transform of ( , )x t  

 

Integration of relation (15) wrt Ek and pk (ie, using
k kdE dp ) over he entire (E,p) domain 

produces counts the number of states E=Ekm and p=pkm.”k” relates to the different particles 

and “m” to different modes/states of the same particles.   

 

Observations: 

 

1. The function represented by relation  (8) satisfies the Klein Gordon Equation  provided we 

are on the mass shell: 2 2 2

0E p m  .An  assumed independence of E from p in the Fourier 

transforms should suggest   “off the mass shell” situation. The value of   is depicted 

through the constant “a”  

2. We may  obtain a probability density picture for the - function or the -function 

 

The invariance of the exponential part in relations (12) is suggestive of the fact that the 

Lorentz Transformations are a suitable candidate provided “a” is  a Universal constant. The 

constant “a”  contains the information for  . 

 

 For different sets (a,c) we have different Universes having the same type of fundamental 

laws but different Universal  constants 

 

3.1Gravitons and “Otherons” 

 

The function ( , , , , )if t x y z x  along with their Fourier  Transform ( , , , , )x y z iF E p p p p  with 

i=1,2,3…… The variables xi are related to some “hidden dimensions”. And  pi  are their 
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Fourier counterparts.For the invariance of the ensuing exponential part we may extend our  

familiar Lorentz Transformations may  the extra dimensions  

 For uniform motion in the 
i ix x  direction we have, 

 

( )i ix x vt    

2
( )i

i

v
t t x

c
  

   

Other variables do not change their values on transformation. 

iv  is the n-Dimensional speed for translation along 
i ix x  direction the ith component being 

non-zero  in this case and t is time .”c” is the speed of “n-dimentional light”and should be a 

universal constant for the higher dimensions. 

2

2

1

1
v

c

 



 

In the above context we have n+1 dimensions if time is considered. 

 

We may assume a relative motion in some hidden dimension—some translation wrt time in 

so far as their values in one frame ands a transformed one are considered. As a result clocks 

will tick at different rates for different observers who are spatially at rest. This happens in 

General relativity in curved space. The GPS is an excellent example in the weak field 

context. Clocks run at different rates at different gravitational potentials  

Our known “c” is the limiting speed of a signal in the 3D case. Such signals are a stream of 

photons. It is quite possible that the higher dimensional “c” s could relate to gravitons or 

other type of particles which we may call the “Otherons”. 

 

3.2 Why should “p” and “E” represent momentum and energy respectively?  

 

If px and Et are dimensionally the same,  “p” representing momentum and “E” representing 

energy are most plausible to make a proper fit. 

 

3.3Ultraviolet Catastrophe and the Classical Principles 

 

The Maxwell-Boltzman distribution is a Unimodal distribution represented by a bell shaped 

curve. The most probable speed and the mean speed of the particles are quite close to each 

other.The average speed of a high frequency oscillator is much greater than the mean speed 

which takes into account all particles/oscillators in the system. That the probability of 

occurrence of the high-frequency oscillators be less(rather much less) than the ones having 

their mean speed close to the mean speed of all the particles taken together is in conformity 

with the classical theories. Raleigh-Jeans theory denies this by assigning equal probability to 

all modes-----like assigning the amplitude of the fundamental to all overtones in the vibration 

of a string stretched between two fixed points. 

3.4 The Uncertainty Principle from the Classical Ideas:Let  X andY are two variables that 

have an association with each  other ,for example, the position coordinate x and momentum 

px, in the process of some measurement.  
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( , ) x yCov X Y     

Or, 

( , )
x y

Cov X Y
 


    

The above relation is of the most general nature that emerges from the classical theories. he 

precise measurement of some physical property would make Cov(x,y) zero. The variables 

would become independent in the process of measurement—the s5tandard deviation of the 

other variable would become independent of each other. 

If the variables are allied to each other or inter-related in some process of measurement the 

quantity: x y   is expected to be different form zero. There could be some minimum limit to 

its value in some particular type if measurement.  

3.5 Discreteness 

We consider a system of "n" particles whose total energy E and net momentum P  are fixed 

are fixed.There no net force on the system(assumed) 

i E   

p P 


 

For an individual particle its momentum and energy remain constant for the time τ,the 

relaxation time(average time between successive collisions). That's an extra constraint for 

each particle [Radiational energy density at some point is assumed to be constant for some 

physically small time interval] 

 

For such a situation, we  get discrete solutions for energy and momentum apart from the 

continuous ones especially if we consider transfer of energy between different particles with 

a finite energy speed.We have an indication of such finite speed in our previous discussion. 

There is also an indication of the said fact in the next section. 

. 

4. On Barrier Values: Finiteness of the Universe 

Let's consider the Taylor series  for the expansion of energy in terms of speed or the 

expansion of momentum in terms of energy without assuming any standard formula: 
2 3 4

0 0 0 0 0 0

0

( ) ( ) ( ) ( ) ( ) ( )
1! 2! 3! 2!

...... ( )....................
!

n
n

v v v v
E v v v E v E v E v E v E v

v
E v

n

   
          


 

    --------- (16) 

2 3

0 0 0 0 0

0

( ) ( ) ( ) ( ) ( )
1! 2! 3!

...... ( )....................
!

n
n

E E E
p E E E p E p E p E p E

E
p E

n

  
         




 ---------- (17) 
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If  

   1) The higher order derivatives are non zero[for some order greater than an arbitrary nth 

order] 

   2)If in some physical situation there exists an approximation in the form of a truncated 

,terminating series comprising a fixed number of terms[ex:E=pc for high energy particles 

orE=m0c
2+0.5mv2 for slow moving particles] 

Then it follows that v’ and E
’  

should be less  than one or that each of the said quantities 

should have a barrier value : v c or 
EE c   so that we may use /v c  or / EE c  may be used 

on the Taylor expansion. 

 

[Special Relativity ,incidentally, puts a restriction on the speed of light but it does not restrict 

the value of momentum or energy for that matter. The restriction on the value of energy we 

find in this paper  is not a contradiction. It is analogous to the situation that  Conservation  of  

Energy  does not disallow the spontaneous flow of heat from lower to higher temperatures 

while the Second Law of Thermodynamics forbids such an event. 

An interesting alternative would be to assume the existence of negative energy states in order 

to provide a maximum application of the Special Relativity provision of accelerating the 

speed of a particle as close as possible to the barrier value of “c” without crossing it  

The finite energy limitation will not pose any problem if negative energy states are assumed 

to exist.] 

 

  

Incidentally, for Taylor expansion or Maclaurin series for that matter we may have E'>1 or 

v>1. You may consider the expansion. 
2 3

1 .......... .............
1! 2! 3 !

n
x x x x x

e
n

       

 

The series converges for  values of x>1. A necessary[but not sufficient] condition for 

convergence is the |Tn|should tend to zero as n tends to infinity. In relation to the RHS point 

(2) this is important.If we have 

p=A+BE 

[where A and B are constants] 

 in some physical situation as an approximation, E’<1 or E’/Ebarrier<1 is a suitable option.. 

Otherwise the higher powers of E would lead to the failure of the approximation 

 

4.1  Generalization 

This relates to other physical properties 

If x and y ate two physical properties[measurable] related by the function y=f(x) and the 

following two conditions are satisfied: 

1) ]The higher order derivatives in the Taylor or Maclaurin expansion of f(x) about some 

point are non zero[for some order greater than an arbitrary nth order] 

   2)If in some physical situation there exists an approximation in the form of a truncated 

,terminating series[E=pc for high energy particles] 

The the stated property should have a barrier value. 

If we have some interaction(or some other physical property that can be measured) having an 

accurate form 

0 1 2 32 3

1 1 1
F A + ...............A A A

r r r
     ------------ (18) 
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and in some physical situation it may be approximated by a truncated  finite series than the 

quantity 1/r should have a barrier: 

1/

1
rc

r
  

Or, 

1/

1

r

r
c

  

1/1/ r

r

c
 may be used in pace of  r in the Taylor expansion. 

Similarly, 

 

If we have some interaction having an accurate form 
2 3

0 1 2 3F A r + ...............Ar A A r      ----------- (19) 

and in some physical situation it may be approximated by a truncated  finite series than the 

quantity 1/r should have a barrier:
rr c  

r

r

c
 may be used in place of r in the Taylor expansion. 

 

5. Conclusions 

The role of the classical theories in re-analyzing modern concepts like Quantum Mechanics 

and Relativity has been discussed. The FourierTransforms and the Taylor series have been 

utilized to this end. A link between QM and Relativity has been indicated at . 
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