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Abstract- The 'Computational Unified Field Theory' (CUFT) has been  recognized  as  a  New         'A-Causal 
Computation' Paradigm in 21st century Theoretical Physics shown capable of resolving the theoretical 
inconsistency between Relativity Theory (RT) and Quantum Mechanics (QM). Several 'Critical-Predictions'
differentiating the CUFT from both RT and QM are specified including: the CUFT's prediction that a 
relatively 'more massive' particle (such as the 'Muon') would be detected across a greater number of 
Universal Frames (UF's) computed by a 'Universal Computational/Consciousness Principle' (at the
incredible rate of "c2/h"=1.45-42 sec'!), than a relatively 'lessmassive' particle (electron); that the 'Boson-
Higgs' particle (and other particles) would not be detected "in-between" any two consecutive UF's frames; 
and that the accelerated expansion of the physical universe could be measured as "non-continuous" 
around such "Collective Human Consciousness Focus" time-intervals (due to the its possible effect upon 
the singular Universal Consciousness Principle); Empirical verification of any of these CUFT's 'Critical
Predictions' would validate the CUFT's new 'A-Causal Computation' Paradigm and bring about a 
fundamental revision of our understanding of the physical universe as a "transient", "phenomenal" and 
"non-continuous" manifestation of the singular 'Universal Consciousness Reality' (UCR) which exists 
"computationally-invariantly" both "during" each consecutive UF's frame/s as well as solely existing "in
between" any two consecutive UF's (wherein the physical universe "dissolves" into the singular UCR). 



The "Non-Continuous Universal Consciousness 
Reality Hypothesis" (NCUCRH) of the 
Computational Unified Field Theory  

(CUFT): Empirical & Theoretical Validation 
Jehonathan Bentwich, Ph.D. 

Abstract-  The 'Computational Unified Field Theory' (CUFT) has 
been recognized as a New 'A-Causal Computation' Paradigm 
in 21st century Theoretical Physics shown capable of resolving 
the theoretical inconsistency between Relativity Theory (RT) 
and Quantum Mechanics (QM). Several 'Critical-Predictions' 
differentiating the CUFT from both RT and QM are specified 
including: the CUFT's prediction that a relatively 'more massive' 
particle (such as the 'Muon') would be detected across a 
greater number of Universal Frames (UF's) computed by a 
'Universal Computational/Consciousness Principle' (at the 
incredible rate of "c2/h"=1.45-42 sec'!), than a relatively 'less-
massive' particle (electron); that the 'Boson-Higgs' particle 
(and other particles) would not be detected "in-between" any 
two consecutive UF's frames; and that the accelerated 
expansion of the physical universe could be measured as 
"non-continuous" around such "Collective Human 
Consciousness Focus" time-intervals (due to the its possible 
effect upon the singular Universal Consciousness Principle); 
Empirical verification of any of these CUFT's 'Critical 
Predictions' would validate the CUFT's new 'A-Causal 
Computation' Paradigm and bring about a fundamental 
revision of our understanding of the physical universe as a 
"transient", "phenomenal" and "non-continuous" manifestation 
of the singular 'Universal Consciousness Reality' (UCR) which 
exists "computationally-invariantly" both "during" each 
consecutive UF's frame/s as well as solely existing "in-
between" any two consecutive UF's (wherein the physical 
universe "dissolves" into the singular UCR). Empirical 
Verification of this novel 'Non-Continuous Universal 
Consciousness Reality Hypothesis' both at the quantum and 
relativistic levels also points at the "Free-Will Hypothesis" 
characterizing this singular UCR and also points at the close 
connection potential of Individual Human Consciousness with 
this UCR.  

I. Introduction 
wenty-first century Theoretical Physics is 
undergoing a major "Paradigmatic-Shift" – i.e., from 
the Old 'Material-Causal' Paradigm underlying 

Relativity Theory (RT) and Quantum Mechanics (QM) to 
the New 'A-Causal Computation' (ACC) Paradigm of the 
'Computational Unified Field Theory' (CUFT). This 
Paradigmatic Shift is warranted based on the fulfillment 
of a few stringent criteria postulated by Thomas Kuhn 
(1962) as the necessary prerequisites for such a 
'Paradigmatic Shift', including: 

a) A principle theoretical inconsistency between the 
two primary pillars of 20th century Physics, namely: 
RT & QM. 

b) An inability to account for up to 85% of all known 
"mass" and "energy" in the universe, e.g., due to the 
accelerated expansion of the physical universe that 
is currently explained based purely hypothetical 
"dark-matter" and "dark-energy" theoretical concepts 
but which cannot be observed empirically). 

c) An identification of the CUFT's new 'ACC' Paradigm 
which has been shown capable of resolving this 
apparent RT-QM "theoretical inconsistency", as well 
as account for the accelerated expansion of the 
physical universe (e.g., based on the discovery of a 
singular higher-ordered 'Universal Computational 
Principle' – thereby discarding the purely 
hypothetical 'dark-matter'/'dark-energy' concepts as 
"superfluous, i.e., "non-existent"!) 

d) The capacity of this New CUFT's 'A-Causal 
Computation' Paradigm to replicate- embed- 
integrate- and transcend the Old Paradigm's RT & 
QM Models: indicating the complete integration of 
the four basic physical features of "space", "time", 
"energy" and "mass" within a singular (higher-
ordered) "Universal Computational Formula", which 
also completely integrates, embeds and transcends 
RT and QM; 

e) The identification of particular 'critical-predictions' 
differentiating the New CUFT's 'ACC' Paradigm from 
the Old RT/QM 'Material-Causal' Paradigm's 
predictions; accompanied by an initial empirical 
validation of at least one such 'critical prediction' of 
the ACC Paradigm as more valid than the 
corresponding predictions of RT/QM; A n additional 
series of such 'critical-predictions' differentiating the 
CUFT's ACC Paradigm from RT/QM 'Material-
Causal' Paradigm are described in the current article 
(and previously) which can be tested experimentally. 

f) The discovery of an entirely new broader 
"Theoretical Horizons" associated with the discovery 
of the CUFT's ACC new realization that the every 
exhaustive spatial pixel comprising the entire 
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physical universe is being simultaneously 
computed- "dissolved" and "re-computed"- and 
"evolved"- by the singular (higher-ordered) Universal 
Computational Principle (UCP) at the incredible rate 
of "c2/h" = 1.45-42 sec'!  is continuously being 
computed   

The scope and purpose of the current article is 
to evince- and experimentally outline- one of the 
potentially far reaching theoretical implications of this 
new CUFT's ACC Paradigm, namely: that the physical 
universe may not exist "continuously" – but rather, that 
every exhaustive spatial pixel constituting this physical 
universe is being computed (simultaneously) by a 
singular (higher-ordered) "Universal Computational 
Principle" (UCP) at every minimal time-point "c2/h"=1.45-

42 sec', comprising an extremely rapid series of 
"Universal Simultaneous Computational Frames" 
(USCF's) of the physical universe! According to this new 
CUFT 'A-Causal Computation' (ACC) Paradigm the 
singular (higher-ordered) UCP simultaneously computes 
every exhaustive spatial pixel in the universe (giving rise 
to the extremely rapid "c2/h"=1.45-42 sec' USCF's 
frames), wherein "in-between" any two consecutive 
USCF's frames the entire physical universe "dissolves" 
back into the singular… Therefore, according to this new 
CUFT ACC Paradigm, the physical universe does not 
exist "continuously", but rather is computed- "dissolved"- 
recomputed- and evolved- by the UCP (at the incredible 
rate of "c2/h"=1.45-42 sec'. This means that according to 
the New 'A-Causal Computation' (ACC) Paradigm the 
physical universe does not exist continuously, but is 
rather being created- "dissolved"- re-computed- and 
evolved- solely based on the singularity of the UCP's 
computation of every exhaustive spatial pixel in the 
universe with each successive USCF's frame/s it 
computes. 

Therefore, this article sets to outline and define 
the experimental means for testing a series of CUFT's 
"critical-predictions" which clearly differentiate it from the 
corresponding predictions of both RT and QM; 
Specifically, an initial indirect empirical validation of one 
of the CUFT's 'critical predictions', e.g., regarding its 
(new) computational definition of "mass" – as the degree 
of "spatial-consistency" of any given particle across a 
series of UF's was given through the (otherwise 
"unexplained") "Proton-Radius Puzzle" (Bernauer & Pohl, 
2014);Indeed, the 'Proton-Radius Puzzle' refers to the 
unexplained subatomic measurements of two 
(equivalent) Hydrogen Proton radius – i.e., with the 
Proton Radius of a (standard) Hydrogen Atom (including 
an 'electron' particle) being 100 approximately times 
larger than the Proton Radius of an equivalent Hydrogen 
Atom in which the 'electron' particle was replaced by an 
equivalently negatively charged "Muon" particle, which 
possesses a mass that is approximately 100 times more 
massive than the 'electron' particle!? Despite the fact 

that in the case of the 'Muon' Hydrogen Atom the Muon 
"sunk" into the Nucleus – there is no available 
explanation for its Proton Radius decreasing 100 times 
relatively to the standard Hydrogen Atom (with the 
equivalently negatively charged 'electron' particle), 
according to either Relativity Theory or Quantum 
Mechanics; However, based on the CUFT new 
computational definition of "mass", e.g., as the UCP's 
computation of the degree of "object-consistent" 
(spatial) presentations of any given particle across a 
given number of consecutive USCF's, then this led to 
one of the first "critical-predictions' of the CUFT (which 
differentiated it from the predictions of both RT and QM) 
regarding the greater object "spatial-consistency" of 
relatively 'more massive' particles (such as the Muon) 
than for relatively 'less-massive' particles (such as the 
'electron'); Therefore, the 'Proton-Radius Puzzle' findings 
indicating that the 'more massive Muon' would possess 
a significantly smaller Proton-Radius (e.g., into which it 
sunk) than the 'less massive electron' particle was 
shown to precisely confirm one of the 'critical 
predictions' of the CUFT (see References). Additional 
specific 'critical predictions' of the CUFT are outlined 
(e.g., including a specification of their particular 
'Experimental Conditions') which can be tested in order 
to validate the CUFT as potentially "more valid" than the 
corresponding predictions of both RT and QM; Finally, 
since this article sets to test one of the (potentially 
significant) new theoretical postulates of the CUFT, 
namely: its "Non-Continuous Universal Existence 
Hypothesis" (NCUEH)– which happens to coincide with 
a unique CUFT's 'critical prediction' (e.g., clearly 
differentiating it from the corresponding predictions of 
both RT & QM); then the extent that this NCUEH 
postulate of the CUFT may be empirically validated this 
would clearly point at the replacement of the Old 
'Material-Causal' Paradigm underlying both RT and QM 
by the New 'A-Causal Computation' Paradigm, i.e., 
including its basic postulation of a "non-continuous", 
"transient", "phenomenal" physical universe which is 
being continuously computed- dissolved- re-computed- 
and evolved- by the singularity of the  'Universal 
Computational Principle' (UCP); Theoretical ramifications 
of such an empirical validation of the CUFT's new 'ACC' 
Paradigm may be quite far reaching, e.g., including two 
of its additional theoretical postulates:  the 
'Computational Invariance Principle' indicating that only 
the singularity of the UCP may be regarded as 
"computationally-invariant" (e.g., constant) existing both 
"during" its production of each consecutive USCF's 
frame/s , as well as "in-between" any two consecutive 
USCF's frame/s (in which solely the UCP exists without 
the presence of any physical universe), whereas the 
entire physical universe (and each of its exhaustive 
spatial pixels' four basic physical features of 'space', 
'time',  'energy'  and  'mass')  may  only  be  regarded  as  

© 2018   Global Journals1
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"computationally-variant" (e.g., "transient" and 
"phenomenal") due to its existence only "during" each 
consecutive USCF's frame/s but not "in-between" any 
two such consecutive USCF's frame/s; and the 
'Universal Consciousness Reality' theoretical postulate 
evincing that since only this UCP may be deemed as 
'computationally-invariant' (existing uniformly and 
constantly both "during" each consecutive USCF's 
frame/s and also "in-between" any two consecutive 
USCF's frames) whereas the entire physical universe is 
seen as representing only a 'transient' and 'phenomenal' 
appearance produced by the singularity of this UCP, 
therefore the 'Universal Consciousness Reality' postulate 
suggests that (in truth) there exists only one singular 
'Universal Computational/Consciousness Reality' – 
which exists uniformly both "during" its manifestation of 
the entire physical universe (through its extremely rapid 
computation of each consecutive USCF's frame/s), as 
well as "in-between" any two consecutive USCF's 
frame/s (in which it solely exists without the presence of 
the physical universe)… Needless to say that the 
acceptance of such an entirely new conception of the 
physical universe – as existing "non-continuously" only 
as a 'transient-phenomenal' manifestation of the singular 
existence of the 'Universal Computational/ 
Consciousness Reality' may profoundly alter our basic 
understanding of the physical cosmos (e.g., including 
the key role that Individual Human Consciousness may 
play in it). 

II. Methods & Results 

We therefore begin with an outlining of a few 
principle theoretical differences between the CUFT new 
'A-Causal Computation' Paradigm and RT's and QM's 
'Material-Causal' Paradigm – which we then translate 
into the formulation of specific "Experimental-Designs" 
that can empirically validate a few 'critical-predictions' of 
the CUFT as opposed to the (corresponding) 
predictions of both RT & QM:  

a) 'A-Causal Computation' vs. 'Material-Causality' 
One of the principle differences between RT 

and QM is that whereas RT and QM are underlie by a 
basic 'Material-Causal' assumption, the 'Computational 
Unified Field Theory' (CUFT) assumes a new 'A-Causal 
Computation' (ACC) Paradigm; Hence, RT assumes that 
the creation of the ("macroscopic") universe was 
"caused" by an initial "Big-Bang" nuclear explosion and 
that its further development and evolution is based on 
"material-causal" physical interactions between "massive 
objects" which "cause" the "curvature of space-time", 
and conversely that this "curved space-time" "causes" 
massive or non-massive objects to travel in particular 
"travelling-pathways" (as described by Einstein's 
Equations). Likewise, QM utilizes such a 'material-
causal' basic assumption in its description of the 
"mechanics" of the subatomic physical realm wherein it 

assumes that there exists a particular subatomic 
'target's' "probability wave function" which "collapses" 
into a single (complimentary energy-spatial or temporal-
mass) value as "caused" by its direct physical interaction 
with another subatomic "probe" element; In contrast, the 
'A-Causal Computation' new Paradigm of the CUFT 
postulates that there cannot exist any such "material-
causal" physical relationships – either at RT's 
macroscopic or QM's microscopic levels, due to the 
"simultaneous" computation of all exhaustive spatial-
pixels throughout the entire physical universe at every 
minimal time-point "Universal Frame/s" (UF's), e.g., at 
the incredible rate of "c2/h"=1.45-42 sec'(!) by a singular 
(higher-ordered) Universal Computational Principle 
(UCP). Indeed, according to this new 'A-Causal 
Computation' Model of the CUFT there cannot exist any 
'material-causal' physical relationship between any 
relativistic 'observer' and (space-time, energy-mass) 
'phenomenon' or between any subatomic 'target' and 
'probe' elements – either at any single or multiple such 
UF's (due to the UCP's simultaneous computation of all 
exhaustive spatial pixels comprising the entire physical 
universe at that particular UF/s) or "in-between" any two 
consecutive UF's in which the whole physical universe 
"dissolves" back onto the singularity of the UCP…  One 
of the "empirically-testable" ramifications of this new 'A-
Causal Computation' Paradigm is to try and detect the 
"non-continuous" existence of any given subatomic 
"target" element – i.e., "in-between" any two consecutive 
UF's frames! Moreover, if indeed all exhaustive spatial 
pixels in the physical universe are computed 
"simultaneously" by the UCP (for each consecutive UF's) 
and "dissolve" (back into the singularity of the UCP) "in-
between" any two consecutive UF's, then this would 
negate the very possibility of the existence of any 
'material-causal' physical interactions between any 
subatomic 'probe' and 'target' elements (currently 
assumed to "cause" the "collapse of the target's 
probability wave function), as well as (for instance) the 
"Higgs-Boss on" particle's direct physical interaction with 
any other subatomic particle which is currently assumed 
to impart "mass" to all other subatomic particles!?  

Hence, an experimentally-verifiable unique 
"critical prediction" of the CUFT (which significantly 
differs from the predictions of both RT and QM) is that:  

Nature & Definition of "Mass": Presence of "Massive" vs. 
"Light" Particles 

A potentially significant implication of the 
CUFT's new ACC Paradigm results from the CUFT's new 
computational definition of "mass" – as a UCP's 
computation of the degree of "consistency" in the 
presentations of any given particle's presence across a 
series of consecutive UF's frame/s: this is simply 
because based on the CUFT's new computational 
definition of "mass" – e.g., as the degree of "object-
consistency" of any given subatomic particle across a 
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series of consecutive UF's frames, one of its 'critical 
predictions' is that relatively "more massive" particles 
would be measured across a greater number of UF's 
frames than "less-massive" particles! The empirical 
ramification of this CUFT's new 'critical prediction' is that 
if we are to measure through "minute-temporal 
resolution" subatomic accelerator measurements the 
presence of relatively "more massive" particles such as 
the "Muon" or a relativistic "accelerated Electron" 
particle), e.g., across a given number of UF's frames – 
relatively to the measurement of the presence of a 
relatively "less massive" electron particle, according to 
the CUFT's "Differential Particle-Mass Presence" (DPMP) 
critical prediction" the 'more massive' Muon/relativistic 
Electron particle/s should be detected across a greater 
number of UF's* (or corresponding "time-samples") 
relative to the detected presence of the 'less-massive' 
Electron particles across an equivalent number of UF's 
(or time-sampling).  

One of the potential challenges for 
experimentally testing of this 'Differential Particle-Mass 
Presence' (DPMP) unique 'critical prediction' of the CUFT 
is the fact that whereas the UCP's computation of each 
consecutive UF's frame/s is hypothesized to occur at the 
rate of "c2/h" = 1.45-42 sec' , most accelerators can only 
measure their "Minute-Temporal Measurements" (MTM) 
at a rate approaching the speed of light, e.g., 3.03-6 ; 
This implies that the available 'MTM' temporal is 
approximately 0.5-36 less-sensitive than the UCP's rate of 
UF's frames' computation! Nevertheless, even given the 
fact that the MTM of the current accelerators is 0.5-36  

less sensitive than the rate at which the UCP computes 
each consecutive UF's frame/s – since the given MTM 
rate "samples" the series of UCP's ("c2/h" = 1.45-42 sec') 
UF's frames, then we should still expect certain CUFT's 
'critical predictions' to be validated based on the given 
accelerators' MTM (sampling) rate: 

Therefore, the proposed method for testing 
these three 'differential-critical predictions' comprises of 
several different experiments that can verify each of 
these predictions: 

b) Test the CUFT's 'differential-critical' prediction 
whereby a "more-massive" particle would appear 
across a greater number of USCF's frames relative to 
a "less-massive" particle  

At least two experimental embodiments for 
verifying this 'differential-critical prediction' are hereby 
suggested: 

1. Testing CUFT's "Less Temporal Measurements of 
Less Massive Particles" Prediction 

Contrasting between the number of "fine-
temporal measurements" (e.g., see below their 
mathematical calculation) in which a 'more massive 
particle' would be detected relative to a "less-massive" 
particle (across the same given number of such fine-
temporal measurements): It is suggested to test the 

CUFT's 'differential-critical prediction' regarding the 
appearance of the 'more massive particle' at a 
significantly greater number of 'fine-temporal 
measurements' than the 'less massive particle' (across 
the given number of 'fine-temporal measurements'); 
Specifically, in order to test this 'differential-critical 
prediction' of the CUFT it is necessary to contrast the 
number of 'fine-temporal measurements' in which the 
'more-massive' 'Muon' relative to the number of 'fine-
temporal measurements' in which the 'less-massive' 
electron particle would be detected.  A key point  to be 
note is that the temporal resolution of most accelerators 
is far less "sensitive" than the hypothesized rate at which 
the Universal Computational Principle (UCP) computes 
the series of USCF's frames, i.e.,  "c2/h"=1.45-42 sec' – 
with certain accelerators reaching almost the speed of 
light "c = 3.33-6 sec' (e.g., regarded as the 'fine-temporal 
measurements' accuracy level in this experiment), 
producing a magnitude difference of x-36 sec'; 
Nevertheless, it is suggested that even if we opt to 
sample temporal measurements at such a "decreased" 
temporal resolution (below) the speed of light  "c = 3.33-

6 sec', e.g., in effect sampling a significantly decreased 
temporal accuracy level (e.g.,  x-36 sec' decreased 
magnitude of accuracy relative to the rate at which the 
Universal Computational Principle (UCP) computes the 
series of USCF's frames (i.e., "c2/h"=1.45-42 sec')) ; we 
can still expect that the "more massive electron" 
(relativistic accelerated) particle would appear at a 
greater percentage of these "c = 3.33-6 sec' samplings 
relative to the number of (decreased accuracy) time-
samplings in which the electron would be detected. As 
stated above, in calculating the CUFT's 'differential-
critical prediction' regarding the significantly smaller 
number of 'fine-temporal measurements' in which the 
'electron' particle would be detected relative to the 
number of such 'fine-temporal points' in which the 
'electron' may be measured, we need to correct for the 
known subatomic (quantum theory related) bias towards 
a slightly  "easier" measurement of such 'more-massive' 
'Muon' particle relative to the measurements of a 'less 
massive' 'electron' particle; In other words the CUFT's 
'differential-critical prediction' regarding the significantly 
greater 'fine-temporal measurements' (FTM) at which the 
'more massive' Muon (M) would be detected relative to 
the number of equivalent 'fine-temporal measurements' 
at which the 'less-massive' electron (e) particle would be 
detected should subtract the "quantum measurement 
bias" (QMB) towards a more 'sensitive temporal 
measurement' of more massive particle: 
 FTM(M) –

 
QMB > FTM(e)

 
 2.

 
A second (almost equivalent) experimental 
procedure geared towards testing this 'differential-
critical prediction' regarding the detection of a 
'more-massive' particle at a significantly greater 
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'fine-temporal-measurements' relative to the 



detection of a 'less-massive' particle (measured 
across the same number of 'fine-temporal 
measurements), involves the acceleration of a beam 
of electrons –

 

to two significantly different velocities 
(relative to the speed of light); The proposed 
experimental design involves utilizing a special 
Accelerator which can accelerate a beam of 
electrons at varying velocities up to 99% of the 
'speed of light': given the fact that the more 
accelerated electrons (relative to the speed of light) 
are, the greater is their "mass" value, we propose to 
construct an experimental design wherein the beam 
of electrons would be accelerated to two 
significantly different levels: a) electrons that will be 
accelerated to 99% of the speed of light and hence 
their "mass" value would increase considerably 
(possessing a "high-mass value", 'HMV'; and b) a 
condition in which the beam of electrons would only 
be accelerated to roughly 10% of the speed of light, 
therefore possessing a relatively "lower mass value", 
'LMV'). Once again, it is suggested that the number 
of 'fine-temporal measurements' (FTM) in which the 
'high-mass value electron' (HMV-e) would be 
measured (across a given number of FTM) would 
be significantly higher than the number of FTM in 
which the 'low-mass value electron' (LMV-e) would 
be measured (e.g., excluding the above mentioned 
"quantum measurement bias" 'QMB'):

 
FTM(HMV-e) –

 
QMB > FTM(LMV-e).

 
c) Test the CUFT's Non-Continuous Temporal 

Existence of the 'Higgs-boson' Prediction 
Namely, test the experimental hypothesis 

wherein the Higgs-boson particle cannot be detected 
"in-between" any two consecutive USCF's frames: As 
discussed above, despite the far less "time-sensitive" 
measurements enabled by an Accelerator (e.g., which 
can only conduct measurements that are below the 
speed of light: "c = 3.33-6

 sec'), which represent a 
decreased temporal measurement accuracy in the 
magnitude of x-7sec' relative to the Universal 
Computational Principle's (UCP) rate of computing the 
series of USCF's, "c2/h"=1.45-42

 sec'; Nevertheless, it is 
hypothesized that it may still be possible to detect the 
"non-existence" of the Higgs-boson particle "in-between" 
any two consecutive USCF's frames;  However, in order 
to be able to adjust the measurement of a "Mid-Point" 
(MP) "in-between" any two consecutive USCF's frames 
(which involves measurements in the magnitude of  
"c2/h"=1.45-42) by a given Accelerator that can only 
measure a minimal 'fine-temporal measurement' (FTM) 
in the magnitude of "c = 3.33-6

 sec', it is necessary to 
carry out several (computational and experimental) 
steps, which include: 

 1.

 

Compute the precise "Accelerator's Temporal 
Sampling-Ratio" (ATSR)

 

Compute the above "fine-temporal 
measurement" (FTM) divided by the "Universal 
Computation Rate" (UCR) (e.g., the Universal 
Computational Principle's 'UCP' rate of computing the 
series of USCF's frames: "c2/h"=1.45-42

 

sec'): 

 
ATSR = FTM/UCR

 
This (Accelerator-specific) 'ATSR' value provides 

us with a measure of the precise sampling ratio that 
exits

 

between the 'Universal Computational Rate' (UCR) 
(the rate at which the 'Universal Computational Principle' 
UCP computes every consecutive USCF's frame/s) and 
the (far-less sensitive) 'fine-temporal measurement' 
(FTM) rate at which the specific Accelerator measures: 

 
1)

 

Measure the presence of a 'Higgs-boson' particle at 
a given time "ti".

 

2)

 

Calculate the "Mid-Point" between this given "ti1" 
USCF frame and its subsequent "ti2" USCF's frame 
(USCF-MP-ti{1.5}):

 
USCF-MP-ti{1.5} = USCF-ti2 -

 

USCF-ti1 / 2

 
Calculate the "Accelerator-Detectable Mid-Point" (ADMP):

 

Adjust this calculated USCF-MP-ti{1.5} based 
on the Accelerator-specific 'ATSR' in order to "capture" 
this USCF-MP-ti{1.5} by the "decreased" FTM of the 
given Accelerator; to accomplish this we simply need to 
multiply the calculated USCF-MP-ti{1.5} by the 
Accelerator (specific) ATSR value:

 
ADMP

 

= USCF-MP-ti{1.5} * ATSR

 
This ADMP (Accelerator-specific) value provides 

us with a calculation of the precise (measurable) time-
point at which the given Accelerator can "detect" the 
'Mid-Point' between any such given two consecutive 
(USCF-ti1 and USCF-ti2) USCF's frames (e.g., due to its 
"synchronization" of a precise cyclic number of  USCF's 
frames' that elapse from an initial detection of a given 
USCF's Higgs-boson particle existence –

 

with the 
'Accelerator's Temporal Sampling-Ratio' ATSR, to 
provide the precise Accelerator-Detectable Mid-Point, 
ADMP). 

 
1)

 

In fact, due to the reoccurrence of such a 'temporal 
mid-point' (TMP) between every two consecutive 
USCF's frames

 
USCF-MP-ti{x}{1.5} = USCF-ti{n+1} -

 

USCF-ti{n} / 2

 
It is also possible to measure a "Reoccurring 

Detectable Mid-Point" (RDMP) thus:

 
RDMB = USCF-MP-ti{x}{1.5} * ATSR

 
2)

 

We can now test the CUFT's "Non-Continuous 
Temporal Existence of the 'Higgs-boson" Prediction 
by trying to measure at any such given RDMP for 
the existence of the Higgs-boson particle.
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3) Moreover, in order to fully validate this second 
'differential-critical prediction' of the CUFT, e.g., 



 
 

regarding the "Non-Continuous Temporal Existence 
of the 'Higgs-boson Particle' we now focus on 
detecting the (same) Higgs-boson particle in  the 
precise (Accelerator-detectable) time-points at 
which the UCP computes each consecutive USCF's 
frame/s; (This is based on the CUFT's stipulation 
that the UCP computes an extremely rapid rate of 
"c2/h" = 1.45-42 sec' of consecutive USCF's frames, 
including all of their exhaustive spatial pixels 
comprising the entire physical universe at every 
minimal time-point USCF's frame/s – which 
completely "dissolve" "in-between" any two such 
consecutive USCF's frames, and is then "re-
produced" in the consecutive USCF's frame/s by the 
UCP.)  Therefore, in order to "capture" this UCP's 
stipulated "re-production" of the Higgs-boson 
particle with each consecutive USCF's frame/s we 
construct the experimental design to aim measuring 
those FTM measurements occurring at precisely 
each "Detectable Recurring USCF's" (DR-USCFs): 

 DR-USCFs

 

= USCF-ti{x} = USCF-ti{i..n} * ATSR

 Indeed, according to this CUFT's second 'Non-
Continuous

 

Temporal Existence of the 'Higgs-boson" 
Prediction, it is predicted that if we alternate between 
measurements of "Detectable Recurring USCF's"      
(DR-USCFs) – in which the 'Higgs-boson' particle can be 
detected, and measurements of "Reoccurring 
Detectable Mid-Point/s" (RDMP) – in which the 'Higgs-
boson' particle cannot be detected; we may reach the 
inevitable conclusion that the Higgs-boson particle may 
not exist "continuously"… More significantly, since the 
Higgs-boson particle is currently assumed to impart 
"mass" to all other subatomic particles, then to the extent 
that it may be shown empirically to "not-exist" "in-
between" any two consecutive USCF's frames, then this 
implies that no other subatomic particle/s can "exist" – 
"in between" any two consecutive USCF's frames!

 d)

 

Test "Non-Continuous Temporal Existence of Other 
Subatomic Particles" Prediction  

Indeed, to the extent that the above empirical 
testing of the "non-existence"

 

of the 'Higgs-boson' 
particle "in-between" any two consecutive USCF's 
frames would be verified experimentally, this would lead 
to a broader testing of the "non-existence" of other 
subatomic particles "in-between" any two consecutive 
USCF's frames (e.g., based on the above mentioned 
'fine temporal measurement' (FTM) which is adjusted to 
the Accelerator's ATSR; at least two different 
"embodiments" (experimental design and set-up) that 
can test this new intriguing 'differential-critical 
prediction':

 
1.

 

Utilizing

 

any given Accelerator to test for the 
"dissolution" of various subatomic particles "in-
between" any two consecutive USCF's frames and 
their "re-production" at any consecutive USCF's 

frame/s (based on an equivalent experimental 
design as listed above – adjusted to the given 
Accelerator's specific ATSR value as explained 
above). 

 
2.

 

Utilizing the above mentioned special Accelerator 
capable of accelerating electrons up to the "speed 
of light", we can use the same (above mentioned) 
methodology to calculate the Accelerator's ATSR 
and RDMB, DR-USCFs which would allow for an 
empirical testing of the UCP's "production"- 
"dissolution"- and "re-production"- of differentially 
accelerated electrons (which possess different 
masses).  

 
3.

 

Test the Non-Continuous Universal Consciousness 
Expansion Hypothesis

 
As mentioned earlier, the CUFT's new 'A-Causal 

Computation' Paradigm negated the very possibility of 
the existence of any "material-causal" physical 
relationships between any subatomic 'probe' and 'target' 
particles or between any two relativistic elements – 
which also led to the CUFT's principle negation of the 
existence of "dark-matter" and "dark-energy" which are 
assumed to "cause" the empirically observed 
accelerated expansion of the physical universe. (This is 
due, once again to the CUFT's new 'A-Causal 
Computation' Paradigm's stipulation that the singular 
Universal Computation/Consciousness Principle 
simultaneously computes all exhaustive spatial pixels 
comprising the entire physical universe at any 
consecutive Universal Frame/s (UF's) which negates the 
possibility of the existence of any such 'material-causal' 
physical relationship between any two or more 
exhaustive spatial pixels in the universe "during" any 
single/multiple UF's, or indeed "in-between" any two 
consecutive UF's frames wherein the entire physical 
universe "dissolves" back into the singular UCP…) 
Hence, the CUFT's new 'ACC' Paradigm advanced an 
alternative new explanation for the empirically observed 
accelerated expansion of the physical universe: the 
physical universe seems to expand, e.g., at an 
accelerated rate – simply due to the fact that the UCP 
computes each consecutive UF's frame/s with an 
accelerated increase in the number of exhaustive spatial 
pixels comprising it!

 
Interestingly, due to the CUFT's stipulation that 

the singular Universal Consciousness Principle (or 
Universal Consciousness Reality) is intimately 
connected to certain manifestations of our Individual 
Human Consciousness, there arises an intriguing new 
'critical prediction' of the CUFT namely: the "Non-
Continuous Universal Consciousness Reality's 
Expansion Hypothesis" (NCUCRH);

 
In a nutshell, this new NCUCRH critical 

prediction of the CUFT hypothesizes that since our 
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Individual Human Consciousness was shown to be 
"inseparable" from the Universal Consciousness Reality 



– i.e., in two of the Individual Human Consciousness' 
States: in the "Deep Sleep" state and in the "Expanded 
Waking" state, as well as potentially in a "Collective 
Individual Human Consciousness Focused State" 
(CIHCFS), e.g., in which there exists a "collective human 
consciousness focus/prayer"; therefore, it is 
hypothesized that it may be the case that during such 
"Collective Individual Human Consciousness Focused 
State" (CIHCFS) – this may affect the Universal 
Consciousness Reality's accelerated expansion of the 
physical universe. Specifically, it is suggested that 
perhaps there exists a "non-continuous accelerated 
expansion of the physical universe" around the 
"Collective Individual Human Consciousness Focused 
State" (CIHCFS) of the new Jewish Year ("Rosh 
Hashanna"), at which time the accelerated expansion of 
the physical universe may be "non-continuous"! 
Therefore an interesting possible critical prediction of 
the CUFT is that at- or around- "Rosh Hashanna" (the 
Jewish New Year at which there is intense "Collective 
Individual Human Consciousness Focused State") the 
accelerated rate of the expansion of the physical 
universe may be found to be non-continuous!

 III.

 

Discussion 

This article sets to test several unique "Critical 
Predictions" of the CUFT's new 'A-Causal Computation' 
Paradigm, which critically differ from those of both RT 
and QM, which include: the appearance of relatively 
'more massive' particles (such as the Muon or an 
electron accelerated to 90% of the Speed of Light ) at a 
greater number of UF's frames than the appearance of 
relatively 'less-massive' particles (such as the electron, 
or such as an electron that is accelerated only to 5% of 
the Speed of Light as opposed to the above mentioned 
electron accelerated to 90% of the Speed of Light); The 
"non-continuous"  existence of the 'Boson-Higgs' particle 
(or any other measured particle) – only "during" each 
consecutive UF's frame (e.g., or sampling thereof), but 
not

 

"in-between" any two consecutive UF's; And the 
"non-continuous" accelerated expansion of the physical 
universe – possibly associated with the hypothetical 
effects of "Collective Individual Human Consciousness 
Focused State" (CIHCFS), e.g., such as for instance 
around "Rosh Hashanna" upon the singular Universal 
Consciousness Reality's accelerated increase in the 
number of exhaustive spatial pixels comprising each 
consecutive UF's; 

 
The possible significance of an empirical 

validation of each of these 'Critical Predictions' of the 
CUFT may be quite far reaching: As shown above (and 
previously), 21st

 

century Theoretical Physics is 
undergoing a major Paradigmatic Shift from the Old 
'Material-Causal' Paradigm to the New 'A-Causal 
Computation' Paradigm of the CUFT; In a nutshell, this 
Paradigmatic Shift is based (first and foremost) upon the 

CUFT's 'A-Causal Computation' Paradigm's realization 
that there exists a singular (higher-ordered) Universal 
Consciousness Reality which simultaneously computes 
every exhaustive spatial pixel in the universe

 

at each 
consecutive UF's frame/s (at the incredible rate of "c2/h" 
= 1.45-42

 

sec'!) It is this simultaneity of the UCP's 
computation of all exhaustive spatial pixels in the 
physical universe (for each consecutive UF's frame/s) 
which negates the very possibility of the existence of any 
'material-causal' physical relationships between any two 
(or more) exhaustive spatial pixels existing at any single- 
or multiple- UF's frame/s (or indeed "in-between" any two 
consecutive UF's frames in which all exhaustive spatial 
pixels of the universe "dissolve" back into the singularity 
of the Universal Consciousness Reality (UCR)); Directly 
stemming from this CUFT's New 'A-Causal Computation' 
Paradigm's principle negation of the existence of

 

any 
'material-causal' physical relationships at either the 
relativistic or quantum levels were derived several far 
reaching theoretical implications relating to this new 
ACC Paradigm of 21st

 

century Theoretical Physics:

 a)

 

Negation of the 'Big-Bang' Model

 
Since there cannot exist any such 'material-

causal' physical relationship/s between any two (or 
more) exhaustive spatial pixels comprising the entire 
physical universe (at any single-  or multiple- UF's, or 
indeed "in-between" any two consecutive UF's wherein 
the entire physical universe "dissolves" back into the 
singular Universal Consciousness Reality), the CUFT 
new 'ACC' Paradigm was shown to negate the 'Big-
Bang' Model which postulates that an initial 'material-
causal' physical interaction between a nuclear explosion 
and the creation of all of the stars, galaxies, "matter" 
"energy" etc. in the universe; Instead, according to the 
CUFT's new ACC Paradigm, the entire physical universe 
is being continuously computed- "dissolved"- recreated- 
and evolved- solely

 

based on the singular Universal 
Consciousness Reality's simultaneous computation of 
all exhaustive spatial pixels in the universe at every 
minimal time-point UF's frame/s. Significantly, the 
empirical validation of one of the 'Critical Predictions' 
(outlined in this article) pertaining to the "non-existence" 
of the Higgs-Boson particle (as well as any other 
measured particle) "in-between" any two consecutive 
UF's frames goes a long way in supporting the CUFT's 
new 'ACC' Paradigm's assertion that the entire

 

physical 
universe could not have been "caused" by an initial Big-
Bang nuclear explosion – i.e., due to the "dissolution" of 
the whole physical universe back into the singular 
Universal Consciousness Reality "in-between" any two 
consecutive UF's frames; Instead, the new CUFT's ACC 
Paradigm asserts that the entire physical universe does 
not exist "continuously" but is rather being continuously 
computed- "dissolved"- re-created- and evolved- solely 
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based on the operation of the singular Universal 
Consciousness Reality; In fact, as mentioned before, the 



Universal Consciousness Reality (and its closely related 
'Computational Invariance Principle' theoretical 
postulate) brings about a fundamental revision in our 
basic conception of the physical universe (e.g., at

 

both 
its relativistic and quantum levels) – as only a 
manifestation of the singular Universal Consciousness 
Reality which solely exists both "during" its simultaneous 
computation of each exhaustive spatial pixel in the 
universe at each consecutive UF's frame/s, and also 
solely exists "in-between" any two consecutive UF's 
frames (without the presence of any physical universe). 
Hence, the Computational Invariance Principle deemed 
the four basic physical features comprising each 
exhaustive spatial pixel constituting the physical 
universe (as well as the entirety of the physical universe) 
as "computationally-variant", e.g., existing only 
"phenomenally" and "transiently" 'during' each 
consecutive UF's frame's as solely computed by the 
Universal Consciousness Reality but cease to exist "in-
between" any two consecutive UF's frames;  whereas 
the singular existence of the Universal Consciousness 
Reality (UCR) is considered as 'computationally 
invariant' – that is, exists constantly both "during" its 
computation of each exhaustive spatial pixel in the 
universe and also "in-between" any two consecutive UF's 
frames; Theoretically this means that the physical 
universe (and every exhaustive spatial pixel/s 
comprising it) exists only as a "transient", "phenomenal" 
manifestation of the singular Universal Consciousness 
Reality!

 b)

 

Negation of "Dark-Matter", "Dark-Energy" & Einstein's 
Equations Material-Causal Assumption  

 
Another derivative of the CUFT's New 'ACC' 

Paradigm's principle negation of the existence of any 
'material-causal' physical relationship/s between any two 
(or more) exhaustive spatial pixels in the universe was its 
negation of the existence of the hypothetical "dark-
matter" or "dark-energy" hypothetical concepts, as well 
as of Einstein's Equations' (implicit) 'material-causal' 
assumption: As shown previously, the very existence of 
the purely hypothetical concepts of "dark-matter" and 
"dark-energy" is negated through the ACC Paradigm's 
assertion that there cannot exist any 'material-causal' 
physical relationships between any two exhaustive 
spatial pixels in the universe (at any single or multiple 
UF's frame/s). this is because if the Universal 
Consciousness Reality indeed simultaneously computes 
each exhaustive spatial pixel in the universe at every 
consecutive UF's

 

frame/s then it nulls-

 

and negates-

 

the 
Old 'Material-Causal' 20th

 

century Paradigm underlying 
both RT( and QM) assuming that the accelerated 
expansion of the physical universe is "caused" by the 
effect of the (empirically undetected) "dark-matter" or 
"dark-energy" upon the expansion of the universe. More 
generally (again as shown previously) this new CUFT's 
ACC Paradigm was shown to question- and negate- the 

'material-causal' assumption of General Relativity Theory 
expressed through 'Einstein's Equations'

 

which assume 
that it is the direct physical interaction between certain 
"massive-objects" with "space-time" which "causes" its 
"curvature", and conversely that it is this "curved space-
time" which "causes" those massive (and other non-
massive) objects to travel in particular travelling 
pathways; Instead, the new CUFT's ACC Paradigm 
postulates that not only the creation of the entire 
physical universe – couldn’t have been "caused" by an 
initial 'Big-Bang' nuclear explosion (as shown above and 
previously), but is rather being continuously computed- 
"dissolved"- re-computed- and evolved- by the 
singularity of the UCR at each of its consecutive UF's 
frame/s; but also the accelerated expansion of the entire 
physical universe is produced solely through the 
operation of this singular UCR's accelerated addition of 
the number of exhaustive spatial pixels comprising each 
consecutive UF's frame/s! Significantly, the possible 
empirical validation of the "Collective Individual Human 
Consciousness Focused State" (CIHCFS) 'Critical 
Prediction' of the CUFT could provide a direct validation 
of this new 'A-Causal Computation' Paradigm's 
theoretical account of the accelerated expansion of the 
physical universe (e.g., which is not based on the "dark-
energy", "dark-matter" hypothesis negated by the ACC 
Paradigm). This is because precisely due to the ACC's 
principle negation of the possibility of the existence of 
any (quantum or relativistic) 'material-causal' physical 
relationships – i.e., including its negation of the 
existence of 'dark-matter', 'dark-energy' or even the 
'material-causal' implicit assumption underlying 
'Einstein's Equations'; the possible empirical validation of 
the CUFT's Critical Prediction of "Collective Individual 
Human Consciousness Focused State" (CIHCFS) which 
may be tested also around the Jewish New Year's 'Rosh 
Hashanna's predicted "non-continuous" accelerated 
expansion rate of the physical universe may directly 
point at the 'A-Causal Computation' Paradigm's basic 
assumption that it is solely the operation

 

of the singular 
Universal Consciousness Reality which produces- 
"dissolves"- sustains- and evolves- including its 
accelerated addition of the number of exhaustive spatial 
pixels comprising each consecutive UF's frame/s (which 
brings about the appearance of an accelerated 
expansion of the physical universe… Specifically, the 
empirical validation of the CUFT's Critical Prediction of 
"Collective Individual Human Consciousness Focused 
State" (CIHCFS) possibly through an astronomical 
observation relating to the

 

"non-continuous" accelerated 
expansion of the physical universe around the Jewish 
"Rosh Hashanna" (e.g., this year 2018 around the 9th

 

of 
September) may point at the centrality of the Universal 
Consciousness Reality's (previously stipulated) "Free-
Will" Hypothesis and strongly supporting the intimate 
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connection that exists between the singular UCR and 
our own Individual Human Consciousness – e.g., 



whether through the newly hypothesized "Collective 
Individual Human Consciousness Focused State" 
(CIHCFS) or whether through the previously stipulated 
"Individual Human Consciousness Expansive Spectrum 
Hypothesis" (IHCESH) (which hypothesize that an 
"expanded" Individual Human Consciousness can 
function equivalently to the UCR!) Once again, such 
possible empirical

 

validation of the "Collective Individual 
Human Consciousness Focused State" (CIHCFS) brings 
about a fundamental revision of our basic understanding 
of the singular UCR underlying the manifestation of the 
entire physical universe, and indeed points at last

 
significant theoretical implication (in this article):

 c)

 

The Non-Continuous Universal Consciousness 
Reality Hypothesis (NCUCRH)

 We now reach another "apex" in the CUFT's 
New 'A-Causal Computation' Paradigm's basic revision 
of our understanding and conception of the physical 
universe's only "transient", "phenomenal" manifestation 
of the singular Universal Consciousness Reality: If 
indeed, empirical testing of these various 
(abovementioned) unique Critical Predictions of the 
CUFT would validate them then this would point at a 
new Non-Continuous Universal Consciousness Reality 
Hypothesis (NCUCRH), which succinctly stated 
indicates that the whole physical universe –

 

both at its 
macroscopic relativistic and microscopic quantum 
levels exists only "non-continuously"

 

solely as a 
manifestation of the singular Universal Consciousness 
Reality! This is because if indeed empirical testing would 
indicate that the Boson-Higgs particle (as well as other 
measurable particles) exists "non-continuously" only 
"during" each consecutive UF's but not "in-between" any 
two consecutive UF's, and especially given the Boson-
Higgs assumed role in imparting "mass" to all other 
subatomic particles (e.g., and the CUFT's 
abovementioned ACC Paradigm's principle negation of 
the possibility of the existence of any "material-causal" 
physical relationships between any two or more 
exhaustive spatial pixels including between this Boson-
Higgs and other particles); then this would force us to 
accept the reality of the existence of a singular Universal 
Consciousness Reality which solely exists both "during" 
each consecutive UF's frame/s manifesting at each 
exhaustive spatial pixel that it simultaneously computes, 
as well as solely exists "in-between" any two consecutive 
UF's frames without the presence of

 
the physical 

universe;
 Moreover, another manifestation of this new 

'Non-Continuous Universal Consciousness Reality 
Hypothesis' (NCUCRH) would be supported through the 
abovementioned empirical validation of a "non-
continuous" accelerated expansion of the universe 
around the Jewish 'Rosh Hashanna' (as an example of 
the possible effects of Collective Human Consciousness 

Focus; In such case, this would imply that the singular 
Universal Consciousness Reality –

 
not only "non-

continuously" at both the quantum and
 
relativistic levels: 

At the relativistic level, this singular UCR's would indicate 
that its accelerated expansion of the number of 
exhaustive spatial pixels comprising the entire physical 
universe exists "non-continuously", i.e., as instigated by 
some sort of a "Free-Will Hypothesis" wherein the UCR is 
affected by 'Collective Human Consciousness Focus' 
and seems to possess a 'Free-Will' (as it is not "bound" 
by any natural laws, since it produces all exhaustive 
spatial pixels of the universe at each consecutive UF's 
frame/s and solely exists without the physical universe 
"in-between" any two consecutive UF's and can "decide" 
to "alter", "halt" or "expedite" its accelerated addition of 
the number of exhaustive spatial pixels for each 
consecutive UF's frame/s. At the microscopic quantum 
level, as mentioned above, this Non-Continuous 
Universal Consciousness Reality Hypothesis (NCUCRH) 
would manifest through measurements of the 'non-
existence' of the Boson-Higgs particle (or other 
measured particles) 'in-between' any two consecutive 
UF's frames –

 
and thereby further strengthen the basic 

metamorphosis in our conception of the physical 
universe as merely a "phenomenal", "transient", "non-
continuous" manifestation of the singular Universal 
Consciousness Reality…
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of Electromagnetic Cones 

F. F. Mende 

Abstract-  At the basis of reactive thrust the law of momentum 
conservation lies. If from the closed system in some 
direction is ejected work substance, for example mass, then 
there is always a recoil momentum, which is reactive thrust. In 
the photon engines work substance are electromagnetic (EM) 
waves. Before the appearance of works the description of 
engines of the type. EmDrive were not known the jet engines, 
in which there is no ejection of work substance. The 
electromagnetic waves, which outside engine do not leave, are 
work substance in the engines of such type, but is formed 
standing wave in the resonator. The works, carried out by the 
Chinese scientists, who installed this engine on the satellite, 
they proved its fitness for work. However, the theoretical 
substantiation of the work of such engines up to now is 
absent. In the proposed article the attempt to find the physical 
substantiation of their work is made. 
Keywords: jet engine, resonator, electromagnetic wave, 
power, force, the engine   emdrive.  
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the any considerable proportion of light of velocity with 
the reasonable values of the mass ratio Z, of that 
characterizing the mass-ratio of the filled and empty 
rocket. Necessary to note, however, that also in this 
case the discussion deals with number Z on the order of 
several hundreds, with the technically realized values of 
order 10 for the multistage rockets. The low efficiency of 
the chain of the conversion of energy from the primary 
source to the flow of the expiration of electromagnetic 
radiation is a central failure in the photon engine. The 
application of reaction of annihilation for direct obtaining 
of the expiration of electromagnetic radiation 
considerably does not descend the sharpness of 
problem, since it is necessary to consider losses to the 
storage of antimatter (to say nothing of its production) 
and difficulty of the focusing of the obtained emission. 
Furthermore, as more real, were examined the use as 
the source of electromagnetic radiation of 
thermonuclear plasma (including for the generation of 
laser emission) and the use of emission of more long-
wave range. In the first case the problems of generation 
and borrowing in the steady state of plasma with the 
necessary parameters remain thus far unresolved. In the 
second case the task of the focusing of radiant flux 
considerably simplifies, but the efficiency of propeller 
complex sharply are decreased. 

II. Engine System Emdrive 

A question of the creation of engine EmDrive, in 
which is absent the ejection of the outside work 
substance in the form of electromagnetic radiation, long 
ago it is discussed sufficiently. In Wikipedia even there is 
an article with this name    https://ru.wikipedia.org/wiki/ 
EmDrive  .   

 Let
 
us

 
give

 
the

 
brief

 
theses

 
of

 
this

 
article.  

 EmDrive
 
-
  

engine
 
installation,

 
consisting

 
of

  
the

 magnetron
  
and

  
resonator

 
,
 
assumed

 
fitness

 
for

 
work

 
of

 which
 

will
 

not
 

be
 

coordinated
 

with
 

the
 

contemporary
 scientific

 
ideas.

 Installation
 

EmDrive
 

was
 

for
 

the
 

first
 

time
 proposed

 
British

  
by

 
the

 
engineer

  
by

 
Roger John   

Shawyer
 
in

 
1999.

 
The

 
magnetron

 
utilized

 
in

 
it
 
generates

  microwave,
 
energy

 
of

 
their

 
fluctuations

 
is

 
accumulated

 in
  

the
 
resonator

  
high

  
quality,

 
and,

 
on

 
the

 
statements

 
of

 the
 

author,
  

the
 

standing
 

wave
   

the
 

electromagnetic
 vibrations

  
in

 
the

 
locked

 
resonator

 
of

 
special

 
form

 
it
 
is
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t the basis of reactive thrust the law of momentum
conservation lies. If from the closed system in
some direction mass is ejected, then there is

always a recoil momentum, which is reactive thrust.
It is known that the electromagnetic waves with

the drop on any surface exert to it pressure. If there is an
antenna, which emits electromagnetic waves, then the
emission of such waves always accompanies the recoil
momentum, opposite to the direction of the emission
EM waves.

It is known that there are radio-technical
systems, which ensure the emission EM waves in
some preferred direction. Radars, which ensure the
narrow radiation pattern EM of energy in the assigned
direction, are an example of such systems. With this
emission exiter experiences pressure in the direction
reverse to the direction of the emission of energy.  

The jet engines, in which the engine thrust is
created due to the expiration of electromagnetic
radiation, is conventionally designated as conditionally
the photon engines [1, 2]. The most feasible discharge
velocity, equal to the speed of light in the vacuum, is the
key advantage of such engines. For the rocket
apparatus this is the only widely known method to reach

A



 
 

            emitted
 

not
 

only
 

the
 

substance,
 

but
 

also
 electromagnetic

 
radiation,

 
EmDrive

 
it
 

is
 

not
 

in
 

other
 words,

 
photon

 
engine.

 
But

 
even

 
if
 

the
 

micro
 

waves
 created

 
by

 
magnetron

 
completely

 
were

 
emitted

 
in

 
one

 direction,
 
the

 
obtained

 
thrust

 
would

 
be

 
considerably

 
less

 than
 
the

 
declared

 
thrust

 
EmDrive.

  Absence
 

of
 

that
 

expended
  

the
 

working
 component

 
,
 
apparently,

 
it
 
disrupts

 
in

 
this

 
engine

  
the

 law
 
of

 
momentum

 
conservation,

 
and

 
any

 
conventional

 explanation
 

of
 

this
 

contradiction
 

by
 

the
 

authors
 

of
 developments

 
is

 
not

 
proposed.

  
Shawyer

 
itself

 published
 
work

 
with

 
the

 
explanation,

 
but

 
physics

 
they

 note
 

that
 

the
 

theory
 

of
 

radiation
 

pressure
 

is
 

more
 complex

 
than

 
the

 
simplified

 
apparatus,

 
used

 
by

 Shawyer,
 

but
 

its
 

explanations
 

as
 

a
 

whole
 

are
 contradictory.

 Experimental
  

data
 

do
 

not
 

give
 

single-valued
 confirmation

 
or

 
refutation

 
of

 
the

 
fitness

 
for

 
work

 
of

 
a
 similar

 
installation,

 
which

 
is

 
connected,

 
including

 
with

 the
 
small

 
magnitude

 
of

 
the

 
assumed

 
effect,

 
compared

 with
 
errors

 
of

 
measurement.

 Physics
 

are
 

explained
 

the
 

obtained
 

by
 experimenters

 
not

 
numerous

 
positive

 
results

  
by

 
the

 errors
  

in
 
the

 
experiments.

 
The

 
only

 
published

 
in

 
the

 

scientific journal independent study, which showed 
positive result, this is the experiment of the 
groupEagleworks2016; in it many sources of possible 
errors were removed; however, scientific group of the 
Dresden technical university assumes that the thrust 
obtained Eagleworks by group appeared as a result of 
the influence of earth's magnetic field to the elements of 
installation, but not because of the very EmDrive. 

In December 2016, referring to press 
conference of one of the daughterly companies  
Chinese academy of the space technologies (CAST),  
the publication   International   Business   Times   it 
reported that the government of Chinese Peoples' 
Republic from 2010 finances studies of engine, and 
prototypes EmDrive were sent for space for the 
checking on board the space laboratory  « yangun-2 ». 
Doctor Chen Yue from CAST, according to publication 
International Business Times, confirmed the fact of the 
production of the prototype of engine for the testing in 
the low near earth orbit. 

In September 2017 appeared new 
communications about the successful creation of the 
working prototype of engine EmDrive in China. Even 
photograph of engine is given. 
 

 

Theoretical

 

physics

 

predicts

 

that

 

EmDrive

 

it

 

is

 

inefficient

 

and

 

any

 

positive

 

results

 

of

 

experiments

 

can

 

be

 

only

 

the

 

artifacts

 

of

 

measurements,

 

since

 

the

 

fitness

 

for

 

work

 

EmDrive

 

would

 

contradict

 

the

 

law

 

of

 

momentum

 

conservation.

 

Different

 

theoretical

 

explanations

 

EmDrive

 

which

 

contradict

 

the

 

ideas,

 

established

 

in

 

physics

 

were

 

proposed

 

for

 

the

 

assumed

 

fact

 

of

 

fitness

 

for

 

work.

 

In

 

the

 

proposed

 

article

 

the

 

attempt

 

to

 

find

 

the

 

theoretical

 

substantiation

 

of

 

the

 

work

 

of

 

the

 

engines

 

is

 

made

 

EmDrive.

 

     
  

  

 

The
 

important
 

task
 

of
 

electrodynamics
 

is
 

the
 

presence
 
of

 
laws

 
governing

 
the

 
appearance

 
of

 
electrical

 

fields
 
on,

 
and,

 
therefore,

 
also

 
the

 
forces

 
of

 
those

 
acting

 

on
 
the

 
charge,

 
at

 
the

 
particular

 
point

 
spaces,

 
since.

 
only

 

electric
 

fields,
 

generated
 

other
 

one
 

or
 

method
 

or
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III. Physics Of Ponderomotive the
Action Of Electromagnetic

Fields On



 
 

another, exert power influences on the charge. Such 
fields can be obtained, changing the arrangement of 
other charges around this point of space or accelerating 
these charges. If around the point in question is some 
static configuration of charges, then the tension of 
electric field will be at the particular point determined by 
the relationship gradϕ= −E , where ϕ  the scalar 

potential at the assigned point, determined by the 
assigned configuration of charges. To another 
configuration of charges correspond other values of 
scalar potential, and, therefore, also other values of the 
tension of electric field at the assigned point. But, 
making this, it is necessary to move charges in the 
space, and this displacement in the required order is 
combined with their acceleration and subsequent 
retarding. Acceleration or retarding of charges also can 
lead to the appearance in the surrounding space of 
induction electrical fields on. Can arise another 
stationary situation, when after their acceleration 
charges move in the environment of the considered 
point with the constant velocity along circular or other 
locked trajectories. In this case due to the presence of 
the three-dimensional velocity gradients in the flows of 
the moving charges configurative electric fields can 
appear. 

In the electrodynamics the fundamental law of 
induction is Faraday law [3-5]. In the contemporary 
electrodynamics it is written in the form  

BФdl d dt t tµ∂ ∂ ∂=− = − = −∫ ∫ ∫∂ ∂ ∂
H BE s s ,                                 (3.1)

 

where µ=B H - magnetic induction vector, 

BФ dµ= ∫H s  - flow of magnetic induction, and 

0µ µµ= - magnetic permeability of medium. It follows 
from this law that the circulation integral of the vector of 
electric field is equal to a change in the flow of magnetic 
induction through the area, which this outline covers. It 
is immediately necessary to emphasize the 
circumstance that the law in question presents the 
processes of mutual induction, since. for obtaining the 
circulation integral of the vector E  we take the strange 
magnetic field, formed by strange source. From 
relationship (3.1) obtain the Maxwell first equation  

rot t= −∂ ∂E B .                                                      (3.2)

 Let
 

us
 

immediately
 

point
 

out
 

to
 

the
 terminological

 
error.

 
Faraday

 
law

 
should

 
be

 
called

 
not

 the
 

law
 

of
 

electromagnetic,
 

as
 

is
 

customary
 

in
 

the
 existing

 
literature,

 
but

 
by

 
the

 
law

 
of

 
magnetoelectric

 induction,
 

since
 

change
 

in
 

the
 

magnetic
 

fields
 

on
 

it
 leads

 

to

 

the

 

appearance

 

of

 

electrical

 

fields

 

on,

 

but

 

not

 

vice

 

versa.

 
Let

 

us

 

introduce

 

the

 

vector

 

potential

 

of

 

the

 
magnetic

 

field

 

HA ,

 

which

 

satisfies

 

the

 

equality

 H Bd Фµ =∫A l ,

 where

 

the

 

outline

 

of

 

the

 

integration

 

coincides

 

with

 

the

 
outline

 

of

 

integration

 

in

 

relationship

 

(3.1),

 

and

 

the

 

vector

 
of

 

is

 

determined

 

in

 

all

 

sections

 

of

 

this

 

outline,

 

then

 H tµ= − ∂ ∂E A
                                                       

(3.3)

 
introduced

 

thus

 

vector HA

 

determines

 

the

 

local

 
connection

 

between

 

it

 

and

 

by

 

electric

 

field,

 

and

 

also

 
between

 

the

 

gradients

 

this

 

vector

 

and

 

the

 

magnetic

 
field.

 

It

 

is

 

connected

 

with

 

the

 

magnetic

 

field:

 rot H =A H

.                                                           

(3.4)

 
Thus,

 

if

 

is

 

determined

 

vector

 

HA ,

 

its

 

local

 

time

 
derivative

 

at

 

any

 

point

 

of

 

space,

 

and

 

also

 

its

 

gradients,

 
then

 

it

 

is

 

possible

 

to

 

determine

 

immediately

 

both

 

vector

 
E ,

 

and

 

vector  H .

 
The

 

vector

 

potential

 

of

 

magnetic

 

field

 

can

 

be

 
directly

 

obtained

 

also

 

from

 

the

 

Ampere

 

law,

 

which

 

was

 
known

 

long

 

before

 

Maxwell's

 

equations.

 

The

 

Ampere

 
law,

 

expressed

 

in

 

the

 

vector

 

form,

 

determines

 

magnetic

 
field

 

at

 

the

 

point

 

, ,x y z :

 
3

1
4

Id
rπ
×= ∫

l rH ,

 where

 

I

 

-

 

current

 

in

 

the

 

element

 

dl ,

 

r

 

-

 

vector,

 
directed

 

from

 

dl to

 

the

 

point , ,x y z .

 
It

 

is

 

possible

 

to

 

show

 

that

 
3

[ ] 1gradd drr
 = × 
 

r l l ; 

1 1grad rot rotdd d
r r r

   × = −   
   

ll l .

 
But

 

the

 

rotor dl
 

is

 

equal

 

to

 

zero

 

and

 

therefore

 

is

 

final

 

4 H
drot I rotrπ

 = =∫  
 

lH A ,

 
where

 
4H
dI rπ

 = ∫  
 

lA .
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In this case vector potential is determined no
longer through the magnetic flux, but through the
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current,

 

which

 

flows

 

through

 

the

 

specific

 

section

 

of

 
conductor.

 

The

 

remarkable

 

property

 

of

 

this

 

expression

 

is

 
that

 

that

 

the

 

vector

 

potential

 

depends

 

from

 

the

 

distance

 
to

 

the

 

observation

 

point

 

as.

 

Specifically,

 

this

 

property

 
makes

 

it

 

possible

 

to

 

obtain

 

emission

 

laws.

 
Since I gv= ,

 

where

 

g

 

the

 

quantity

 

of

 
charges,

 

which

 

falls

 

per

 

unit

 

of

 

the

 

length

 

of

 

conductor,

 
we

 

obtain:

 
4H

gv d
rπ= ∫
lA .

 For

 

the

 

single

 

charge e

 

this

 

relationship

 

takes

 

the

 

form:

 
4H
e

rπ= vA ,

 and

 

since

 

is

 

fulfilled

 

relationship

 

(3.3),

 

that

 

4 4

vg d ga dt
r rµ µπ π

∂
∂= − = −∫ ∫

l lE ,

 where a

 

-

 

acceleration

 

of

 

charge.

 
This

 

relationship

 

appears

 

as

 

follows

 

for

 

the

 
single

 

charge:

 
4

e
r

µ
π= − aE .

 This

 

is

 

the

 

law

 

of

 

induction,

 

which

 

connects

 

the

 
appearance

 

of

 

electrical

 

fields

 

on

 

directly

 

with

 

the

 
acceleration

 

of

 

charge.

 
If

 

it

 

is

 

necessary

 

to

 

find

 

the

 

induced

 

electric

 
fields

 

during

 

the

 

motion

 

in

 

the

 

field

 

of

 

the

 

three-
dimensional-

 

changing

 

vector

 

potential,

 

should

 

be

 

used

 
the

 

total

 

derivative:

 Hd dtµ′ = −E A .                                                    (3.5)

 
The

 

prime

 

near

 

the

 

vectorE
 

means

 

that

 

we

 
determine

 

this

 

field

 

in

 

the

 

moving

 

coordinate

 

system.

 
This

 

means

 

that

 

the

 

vector

 

potential

 

can

 

have

 

not

 

only

 
local,

 

but

 

also

 

convection

 

derivative,

 

i.e.,

 

it

 

can

 

change

 
both

 

due

 

to

 

the

 

change

 

in

 

the

 

time

 

and

 

due

 

to

 

the

 
motion

 

in

 

the

 

three-dimensional

 

changing

 

field

 

of

 

this

 
potential.

 

In

 

this

 

case

 

relationship

 

(3.5)

 

can

 

be

 

rewritten

 
as

 

follows:

 ( )H
Htµ µ∂′ = − − ∇∂

AE v A ,

 
where v

 

-

 

speed

 

of

 

the

 

prime

 

system.

 Convective

 

part

 

of

 

the

 

force,

 

which

 

acts

 

on

 

the

 

charge

 

in

 

the

 

moving

 

system,

 
( ),1v Heµ′ = − ∇F v A .

 
This

 

force

 

depends

 

only

 

on

 

the

 

gradients

 

of

 

vector

 

potential

 

and

 

charge

 

rate.

 

The

 

charge,

 

which

 

moves

 

in

 

the

 

field

 

of

 

the

 

vector

 

potential

 

of

 

with

 

the

 

speed

 

of,

 

possesses

 

potential

 

energy

 

[4]

  
( )HW eµ= − vA .

 
Therefore

 

must

 

exist

 

one

 

additional

 

force,

 

which

 

acts

 

on

 

the

 

charge

 

in

 

the

 

moving

 

coordinate

 

system,

 

namely:

 
( ),2 grad grad Hv W eµ′ = − =F vA .

 
Thus,

 

the

 

value( )HvA

 

plays

 

the

 

same

 

role,

 

as

 

the

 

scalar

 

potentialϕ ,

 

whose

 

gradient

 

also

 

gives

 

force.

 

The

 

most

 

simply

 

ponderomotive

 

action

 

of

 

electromagnetic

 

fields

 

on

 

it

 

is

 

possible

 

to

 

show

 

based

 

on

 

the

 

example

 

of

 

superconductors.

  

The

 

macroscopic

 

electrodynamic

 

properties

 

of

 

superconductors

 

are

 

described

 

by

 

the

 

phenomenological

 

equations

 

of

 

London:

 2
0

1

L

d
dt µ λ

=
j E ,                                                        (3.6)

 
2

1 0
Lλ

∆ = = .                    (3.7)H H

 

 

Here

 

E

 

,  H

 

,  j   -

 

electrical,

 

magnetic

 

fields

 

and

 current

 

density,

 

0

0 0
L

m
ne

λ
µ

= -

 

depth

 

of

 

penetration

 

of

 magnetic

 

field

 

into

 

the

 

superconductor.

 
Equations

 

give

 

the

 

connection

 

between

 

the

 
currents

 

and

 

the

 

fields

 

in

 

the

 

superconductors.

 
Taking (3.4) into account, we obtain from (3.6) 

and (3.7) that

 
02

1 1

L

ne
λ λ

= = =j v A H ,                         (3.8)

 where

 

v   -

 

the

 

electron

 

velocity,

 

and

 

0H   -

 

the

 

tension

 
of

 

magnetic

 

field

 

on

 

the

 

surface

 

of

 

superconductor.

 
If

 

we

 

take

 

x

 

the

 

component

 

of

 

magnetic

 

field

 
and

 

y

 

the

 

component

 

of

 

current

 

density,

 

then,

 

taking

 
into

 

account

 

(3.6),

 

(3.8)

 

we

 

will

 

obtain:
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2
20

,2, 0,
2 z

v z x
L

F H e
n

λµ
λ

−
′ = .                       (3.9)
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Relationship

 

(3.9)

 

determines

 

the

 

force,

 

which

 

acts

 

on

 

the

 

single

 

electron

 

in

 

the

 

region

 

of

 

the

 

depth

 

of

 

penetration

 

of

 

magnetic

 

field.

 

When

 

magnetic

 

field

 

variable

 

, sinx o xH H tω= i.e.

 

currents

 

on

 

the

 

surface

 

of

 

superconductor

 

are

 

induced

 

with

 

the

 

aid

 

of

 

the

 

external

 

variable

 

electrical

 

fields

 

on

 

the

 

incident

 

electromagnetic

 

wave,

 

relationship

 

(3.9)

 

will

 

be

 

rewritten:

 

2
2 20

,2, 0,
2 sin

z

v z x
L

F H t e
n

λµ ω
λ

−
′ = .

 

Taking

 

into

 

account

 

this

 

relationship,

 

the

 

element

 

of

 

force,

 

which

 

acts

 

on

 

the

 

single

 

surface

 

with

 

thickness

 

dz

 

in

 

the

 

direction

 

of

 

axis z ,

 

is

 

determined

 

by

 

the

 

relationship

  

2
2 20

,2, 0,
2 sin

z

v z x
L

dF H t e dz
n

λµ ω
λ

−
′ =

.                                  

(3.10)

 

By

 

integrating

 

relationship

 

(3.10)

 

on

 

the

 

coordinate

 

z

 

and

 

by

 

averaging

 

over

 

the

 

time,

 

we

 

will

 

obtain

 

the

 

composite

 

force,

  

which

 

acts

 

on

 

the

 

single

 

square

 

of

 

the

 

surface

 

of

 

the

 

superconductor:

 

2
0 0,

1
2 xF Hµ∑ =

 

.                            (3.11)

 

Thus,

 

the

 

force,

 

which

 

acts

 

on

 

the

 

single

 

area

 

of

 

superconductor,

 

with

 

the

 

drop

 

on

 

it

 

EM

 

wave

 

is

 

equal

 

to

 

the

 

specific

 

energy

 

of

 

the

 

magnetic

 

field

 

of

 

this

 

wave.

 

The

 

electrical

 

and

 

magnetic

 

fields

 

EM

 

wave

 

in

 

the

 

free

 

space

 

are

 

connected

 

with

 

the

 

relationship

  

0

0

E Z
H

µ
ε

= =

,                                      

        (3.12)

 

where

 

Z

 

-

 

wave

 

drag

 

of

 

free

 

space.

 

From

 

(3.11)

 

and

 

(3.12)

 

follows

    

2 2
0 0 0 0F H Eµ ε∑ = = .

 

Thus,

 

the

 

pressure,

 

which

 

renders

 

EM

 

wave

 

with

 

its

 

drop

 

on

 

the

 

superconductor,

 

it

 

is

 

equal

 

to

 

the

 

value

 

of

 

its

 

specific

 

energy.

 

This

 

situation

 

is

 

characteristic

 

for

 

the

 

case

 

of

 

the

 

total

 

reflection

 

EM

 

wave

 

from

 

the

 

surface,

 

on

 

which

 

it

 

falls,

 

since

 

the

 

superconductor

 

in

 

the

 

version

 

EM

 

examined

 

wave

 

does

 

not

 

absorb.

 

Phenomenological

 

approach

 

to

 

the

 

solution

 

of

 

the

 

problem

 

of

 

the

 

ponderomotive

 

action

 

of

 

electromagnetic

 

fields

 

on

 

examined

 

in

 

the

 

monograph

 

   
[6].

 

Let

 

us

 

examine

 

the

 

plane

 

linearly

 

polarized

 

electromagnetic

 

wave,

 

which

 

is

 

extended

 

to

 

the

 

side

 

of

 

the

 

negative

 

values

 

z .

 

0

0

cos( ); 0;

0; 0; 0;

cos( ).

x y

z z x

y

E E t kz E

E H H

H E t kz

ω

ε ω
µ

= − =

= = =

= −

,

 

where
2k

c
π ω
λ

= =

 

-

 

wave

 

number,

 
0 0

1c
µ ε

=

 

-

 

the

 speed

 

of

 

light

 

in

 

the

 

vacuum.

 
We

 

will

 

use

 

the

 

system

 

of

 

the

 

Maxwellian

 
tensions

 

[

 

3].

 

If

 

wave

 

is

 

incident

 

on

 

surface,

 

then

 

we

 
obtain

 

for

 

the

 

components

 

of

 

stress

 

tensor:

 2 2
0 0

2 2
0 0

2 2 2 2
0 0 0

1 1 0
2 2

1 1 0
2 2
1 1 cos ( )
2 2

xx x y

yy x y

zz x y x

T E H

T E H

T E H E t kz

ε µ

ε µ

ε µ ε ω

= − =

= − + =

= − − = − −
 

Normal

 

component

 

of

 

tensor

 

of

 

tensions,

 

equal

 
to

 

the

 

force

 

gradient,

 

which

 

acts

 

on

 

the

 

single

 

surface,

 
comprises

 2 2
0 0 cos ( )zz xF T E t kzε ω= = − − .

 This

 

force

 

is

 

directed

 

to

 

the

 

side

 

of

 

plane,

 

on

 
which

 

is

 

incident

 

the

 

wave.

  
If

 

the

 

incident

 

wave

 

is

 

not

 

completely

 

absorbed

 by

 

plane,

 

then

 

with

 

the

 

calculation

 

of

 

tension

 

should

 

be

 considered

 

the

 

wave

 

reflected.

  ( ) ( ) ( ) ( )

0( ) ( ) ( ) ( )
0

( ) cos

( ) cos

x in x ref in ref

in refy y in ref

E E E E t

H H E E t

ω

ε ω
µ

+ = +

+ = +
 

In

 

this

 

case

 

the

 

average

 

values

 

of

 

the

 components

 

of

 

stress

 

tensor

 

will

 

be

 

written

 

down:
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2 2
0 ( ) ( ) 0 ( ) ( ) 0 ( ) ( )

2 2
0 ( ) ( ) 0 ( ) ( ) 0 ( ) ( )

2 2 2 2
0 ( ) ( ) 0 ( ) ( ) 0 ( ) ( )

1 1( ) ( )
2 2

1 1( ) ( )
2 2
1 1 1( ) ( ) ( )
2 2 2

xx пад ref in ref in ref

yy пад ref in ref in ref

zz пад ref in ref in ref

T E E E E E E

T E E E E E E

T E E E E E E

ε ε ε

ε ε ε

ε ε ε

= + − − =

= − + + − =

= − + − − = +
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Consequently,

 

the

 

unit

 

power,

 

which

 

acts

 

on

 

the

 

surface,

 

will

 

be

 

equal

 

2 2
0 0 ( ) ( )

1 ( )
2 in refF E Eε= − +

 

Thus,

 

pressure

 

on

 

the

 

surface

 

depends

 

on

 

the

 

relationship

 

between

 

the

 

falling

 

and

 

reflected

 

wave.

 

Let

 

us

 

introduce

 

this

 

coefficient

 

as  

 

2
( )

2
( )

in

ref

E
K

E
= .

 

Then

 

expression

 

for

 

the

 

force

 

gradient

 

is

 

written

 

down

 

2
0 0 ( )

1 (1 )
2 inF E Kε= − .

 

From

 

the

 

given

 

relationships

 

it

 

is

 

evident

 

that

 

the

 

force,

 

which

 

acts

 

on

 

the

 

completely

 

reflecting

 

surface,

 

is

 

two

 

times

 

more

 

than

 

force

 

acting

 

on

 

the

 

completely

 

absorbing

 

surface.

 

But

 

these

 

forces

 

are

 

not

 

great.

 

If

 

the

 

power

 

drops

 

to

 

3

 

W

 

on

 

the

 

surface,

 

then

 

the

 

pressure

 

exerted

 

on

 

the

 

completely

 

absorbing

 

surface

 

is

 

10

 

-8  N,

 

and

 

the

 

pressure

 

exerted

 

on

 

the

 

completely

 

reflecting

 

surface

 

will

 

be

 

equal

 

to

 

2x10

 

-8  N.

 

And

 

even

 

with

 

a

 

power

 

increase

 

30

 

kW,

 

the

 

pressure

 

is

 

only

 

10

 

-4  

 

N

 

and

 

2x10

 

-4

 

N,

 

respectively.

 

IV.

 

Engine

 

With

 

The

 

Domestic

 

Spending

 

Of

 

The

 

Wave

 

Energy

 

Let

 

us

 

take

 

square

 

metallic

 

plate

 

by

 

thickness

 

d

 

and

 

length

 

of

 

edge

 

L

 

and

 

will

 

connect

 

the

 

voltage

 

source

 

to

 

itU .

 

If

 

we

 

the

 

specific

 

resistance

 

of

 

the

 

metal

 

of

 

plate

 

early ρ ,

 

i.e.,

 

impedance

 

are

 

determined

 

by

 

relationship

 

1L LR
S dL d

ρ ρ ρ= = =

 

and

 

will

 

not

 

depend

 

on

 

the

 

length

 

of

 

the

 

edge

 

of

 

square.

 

In

 

this

 

case

 

it

 

is

 

accepted

 

to

 

speak

 

about

 

the

 

resistance,

 

which

 

is

 

fallen

 

to

 

the

 

single

 

square

 

of

 

surface.

 

The

 

tension

 

of

 

electric

 

field

 

on

 

the

 

surface

 

of

 

plate

 

and

 

inside

 

it

 

will

 

be

 

equal

 

UE
L

= ,

 

and

 

the

 

current,

 

which

 

flows

 

through

 

the

 

plate,

 

it

 

will

 

comprise  
UdI
ρ

=   .

 

Current

 

density

 

in

 

the

 

plate

 

in

 

this

 

case

 

will

 

be

 

equal  
I Ej
S ρ

= =   .

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.

 

1:  Fields

 

and

 

currents

 

in

 

the

 

square

 

metallic

 

plate
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Wave Engine with Internal Energy Consumption of Electromagnetic Cones

U

d

L
E I

If there is an electromagnetic wave, which falls
to the metallic surface, then the case, when in
connection with the presence of skin effect wave
penetrates only to the specific depth, occurs. If there isa
half-space, when the thickness of plate to approach
infinity, then complex depth of penetration is introduced  

1 2

0

1

(0) ( )
к

T T

i
H H z dz

δ δ δ∞= = +
∫

,

where (0)TH   -  the tangential component of the

magnetic field of wave on the surface, and coordinate
z is directed into the depths of the metal.

Reactive and active components of surface
impedance in this case are written

0 1X ωµ δ= ,  0 2R ωµ δ= .

Value R represents the active component that
falling to the single square of surface of surface
resistance.

If the wave drag of free space 0

0

Z µ
ε

= is

considerably more than R , that this wave practically
completely is reflected from this surface.

But if is posed the problem of the total
absorption of the incident wave by the assigned surface,
then should be organized this surface whose Z R= , A  

0X = .
Let us examine the shortened out waveguide,

on which is propagated EM wave (Fig. 2.)
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Fig.

 

2:

 

Shortened

 

out

 

waveguide

 
 

If

 

metallic

 

plate

 

with

 

the

 

high

 

conductivity

 

(for

 

example

 

copper)

 

is

 

the

 

end

 

wall

 

of

 

waveguide,

 

then

 

wave

 

practically

 

completely

 

will

 

be

 

reflected

 

from

 

this

 

wall.

 

But

 

if

 

the

 

absorbing

 

plate

 

with

 

the

 

properties

 

assigned

 

above

 

is

 

used

 

as

 

the

 

end

 

wall,

 

then

 

wave

 

will

 

be

 

completely

 

absorbed

 

by

 

this

 

wall.

 

Specifically,

 

these

 

cases

 

are

 

examined

 

in

 

the

 

previous

 

division,

 

when

 

was

 

calculated

 

the

 

specific

 

pressure

 

of

 

the

 

wave,

 

which

 

falls

 

on

 

the

 

surface

 

with

 

different

 

properties.

 

Let

 

us

 

examine

 

the

 

case,

 

when

 

in

 

the

 

end

 

of

 

the

 

waveguide

 

is

 

located

 

not

 

continuous

 

end

 

wall,

 

but

 

the

 

cavity

 

resonator,

 

connected

 

with

 

the

 

waveguide

 

with

 

opening

 

in

 

this

 

wall

 

(Fig.

 

3.).

 

 

 

 

 

 

Fig.

 

3:

  

Waveguide,

 

loaded

 

with

 

the

 

resonator

The

 

processes,

 

proceeding

 

in

 

this

 

system

 

are

 

known

 

[7].

 

At

 

the

 

initial

 

moment

 

of

 

the

 

time,

 

when

 

in

 

the

 

resonator

 

still

 

were

 

not

 

established

 

the

 

fluctuations,

 

the

 

wave

 

incident

 

to

 

the

 

partition,

 

whose

 

frequency

 

wound

 

to

 

the

 

resonance

 

frequency

 

of

 

resonator,

 

practically

 

completely

 

is

 

reflected

 

from

 

the

 

partition.

 

With

 

an

 

increase

 

the

 

amplitude

 

of

 

fluctuations

 

in

 

the

 

resonator

 

through

 

the

 

opening

 

in

 

the

 

partition

 

begins

 

to

 

be

 

emitted

 

the

 

reverse

 

wave,

 

which

 

begins

 

to

 

compensate

 

the

 

incident

 

wave.

 

And

 

in

 

the

 

steady-state

 

regime

 

the

 

wave,

 

which

 

emerges

 

from

 

the

 

resonator

 

through

 

the

 

opening

 

in

 

the

 

partition,

 

completely

 

compensates

 

the

 

incident

 

wave,

 

and

 

resonator

 

proves

 

to

 

be

 

that

 

coordinated

 

with

 

the

 

waveguide.
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Wave Engine with Internal Energy Consumption of Electromagnetic Cones

In this case entire power, betrayed on the
waveguide, is absorbed in the resonator, and the
amplitude of the fluctuations EM  wave in the resonator
occurs Q once more than in the waveguide, where Q
the quality of resonator. This they will indicate that the
pressure on the walls of resonator, exerted EM wave, will
be 2Q once more than in the waveguide, since the
pressure of wave on the walls of resonator is
proportional to the square of electric field. This
circumstance gives the possibility to create engine with
the domestic spending of wave energy (Fig. 4).

Fig. 4: Schematic of engine with the domestic spending of the wave energy

1( )inE

1( )refE 2( )refE

2( )inE
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Engine

 

consists

 

of

 

the

 

cavity

 

resonator,

 

energy

 

into

 

which

 

is

 

introduced

 

with

 

the

 

aid

 

of

 

the

 

waveguide.  
Pointers

 

in

 

the

 

diagram

 

depicted

 

the

 

electric

 

fields,

 

falling

 

and

 

reflected

 

from

 

the

 

opposite

 

end

 

walls

 

of

 

resonator.

 

The

 

surface

 

resistance

 

of

 

end

 

walls

 

should

 

be

 

selected

 

so

 

that

 

the

 

reflection

 

coefficients

 

from

 

these

 

walls

 

strongly

 

would

 

differ.

 

Then

 

the

 

force,

 

which

 

acts

 

on

 

the

 

wall,

 

reflection

 

coefficient

 

in

 

which

 

is

 

considerably

 

above,

 

it

 

will

 

be

 

considerably

 

more

 

than

 

in

 

opposite

 

wall,

 

in

 

the

 

direction

 

of

 

this

 

wall

 

will

 

be

 

directed

 

the

 

thrusts

 

of

 

engine.
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Let us examine the concrete example: If by the
waveguide delivered power 3 W, then the pressure,
exerted to its metallic end wall (Fig. 2), early 2x10-8 N. In

the resonator this pressure increases 2Q . In the case of
using the normal metals, such as copper and silver, for
the cavity resonators are accessible the values of the
quality of order 104 [7], therefore with the power of
generator 3 W the accessible values of thrusts they will
compose order 2 N, and with the power of generator 3
kW this value will compose 2x103 N. In order to decrease
the influence on the quality of the resonator of end wall
with the increased surface resistance, should be
increased the length of resonator.

V. Conclusion

At the basis of reactive thrust the law of
momentum conservation lies. If from the closed system
in some direction is ejected work substance, for
example mass, then there is always a recoil momentum,
which is reactive thrust. In the photon engines work
substance are electromagnetic (EM) waves. Before the
appearance of works the description of engines of the
type EmDrive were not known the jet engines, in which
there is no ejection of work substance. The
electromagnetic waves, which outside engine do not
leave, are work substance in the engines of such type,
but is formed standing wave in the resonator. The
works, carried out by the Chinese scientists, who
installed this engine on the satellite, they proved its
fitness for work. However, the theoretical substantiation
of the work of such engines up to now is absent. In the
proposed article the attempt to find the physical
substantiation of their work is made.
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The Computational Unified Field Theory (CUFT): 
Can Human Consciousness Affect the Cosmos?

Jehonathan Bentwich, Ph.D.

Abstract- Twenty-First Century's Theoretical Physics is 
undergoing a major "Paradigmatic-Shift", i.e., from the old 
"Material-Causal" Paradigm of Relativity Theory (RT) and 
Quantum Mechanics (QM) to the new 'A-Causal Computation' 
Paradigm associated with the 'Computational Unified Field 
Theory' (CUFT). Based on initial empirical validation of the 
CUFT as more valid than RT and QM through its 'differential-
critical' prediction associated with the "Proton-Radius Puzzle" 
(Bernauer & Pohl, 2014), the current article sets to test a 
hypothetical possible theoretical implication of this CUFT, 
wherein Individual Human Consciousness may potentially 
affect certain physical effects in the physical universe; This 
intriguing new prediction of the CUFT stems from its earlier 
discovered theoretical postulate of the "Individual Human 
Consciousness Expansive Spectrum Hypothesis" (IHCESH).  

I. Introduction

odern Theoretical Physics is undergoing a 
"Paradigmatic Shift" from its old 'Material-Causal' 
Paradigm underlying both RT and QM to its new 

'A-Causal Computation' (ACC) Paradigm of the CUFT; 
This Paradigmatic Shift is quite significant in that it 
revises our basic understanding of the physical universe 
– i.e., its origination- sustenance- constant "dissolution"-
re-production- and evolution- based on the singularity of 
the Universal Consciousness Reality which computes 
every exhaustive spatial pixel in the universe at every 
minimal time-point: "c2 /h" = 1.36-50 sec', comprising an 
extremely rapid series of 'Universal Simultaneous 
Computational Frames' (USCF's). Hence, it was shown 
that according to this new CUFT's ACC Paradigm the 
physical universe was not "caused" by an initial "Big-
Bang" nuclear explosion – since there cannot exist any 
'material-causal' physical interaction between any two 
(or more) exhaustive spatial pixels in the universe, e.g., 
at any single- or multiple- USCF's frames! Instead, the 
new ACC Paradigm postulates that the whole universe 
including every exhaustive spatial pixel comprising it 
(e.g., at any minimal time-point USCF's frame/s) is being 
computed simultaneously by the singular Universal 
Computational Principle (UCP) at each consecutive 
USCF's frame/s, "dissolves" back into this singular UCP 
"in-between" any two consecutive USCF's frames, and is 
being "re-created" and evolved at each consecutive 
USCF's frame/s! Therefore, the new emergent picture of 
the universe is one in which "time", "space", "energy" and

Author: e-mail: drbentwich@gmail.com

"mass" merely represent secondary computational by-
products of the singular Universal Consciousness 
Reality which singularly exists both "in-between" any two 
consecutive USCF's frames (e.g., without the presence 
of any physical universe) and also solely computes 
every exhaustive spatial pixel in the universe "during" 
each consecutive USCF's frame/s. The CUFT has 
received initial empirical validation based on the 
confirmation of one of its "differential-critical" predictions 
associated with the findings of the "Proton-Radius 
Puzzle" (Bernauer & Pohl, 2014).The current article 
(Epilogue) is attempting to extrapolate from the 
establishment of the CUFT's as a new satisfactory 'ACC' 
Paradigm (of Twenty-First century Theoretical Physics) 
towards a possible effect of Individual Human 
Consciousness on the newly discovered Universal 
Consciousness Reality's continuous production-
dissolution- sustenance- and evolution- of the entire 
physical universe (at every minimal time-point USCF's 
frame/s). 

a) Can Human Consciousness Affect the Cosmos?
According to Relativity Theory, Human 

Consciousness may manifest through the relativistic 
observer's measurement of any given space-time, 
energy-mass object (or event); However, in this 
instance, Human Consciousness is "separate" from any 
such given 'space-time' or 'energy-mass' object or event 
and it does not alter the physical properties of any such 
given physical (space-time, energy-mass) object or 
event. In the case of Quantum Mechanics, Human 
Consciousness can influence the collapse of the 
(assumed) 'probability wave function' through the direct 
physical interaction between the human observer's 
selection of a particular given subatomic 'probe' particle 
which is assumed to "cause" the "collapse" of the 
probability wave-function; But, even in QM, the effect of 
this direct physical interaction between a measuring 
subatomic 'probe' and its affected "collapsed" 
'probability wave function' does not directly relate to 
Human Consciousness itself but only to its selection of a 
particular subatomic "probe" element which affects the 
'collapse' of the target's probability wave-function. 

Hence, according to the "Material-Causal" Old 
Paradigm underlying both Relativity Theory and 
Quantum Mechanics, Human Consciousness cannot 
directly influence the physical reality, e.g., of a given 
relativistic (space-time, energy-mass) phenomenon or of 
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a given subatomic target; However, it is suggested that 
with the discovery of the 'Computational Unified Field 
Theory' (CUFT) New 'A-Causal Computation' Paradigm, 
which conceptualizes the origination- sustenance-
"dissolution"- and evolution of the entire physical 
cosmos as solely produced by the singular existence of 
a Universal Consciousness Reality, the role of Human 
Consciousness may change dramatically: Indeed, the 
scope and purpose of this article is to shed a new light 
upon the close relationship that is hypothesized to exist 
between this singular Universal Consciousness Reality 
and Human Consciousness – as potentially affecting 
certain aspects of the physical universe; As will be 
delineated below, generally the possibility of Human 
Consciousness to affect the Cosmos (or particular parts 
within it) may arise through at least two distinct avenues: 
a) in the case of an "expanded" Individual Human 
Consciousness which was postulated to function in an 
equivalent mode to the Universal Consciousness 
Reality's computation- "dissolution"- sustenance- and 
evolution- of every exhaustive spatial pixel in the 
universe, such 'expanded' Individual Human 
Consciousness may indeed affect any exhaustive spatial 
pixel in the universe (in an equivalent manner to the 
Universal Consciousness Reality's capacities); and b) it 
is herein hypothesized that "Collective Human 
Consciousness" (e.g., an aggregate number of 
Individual Human Consciousness' all geared towards 
focusing on a common "object", "phenomenon", or "goal" 
etc.) may collectively affect such single or multiple 
physical 'object/s', 'phenomena' or even 'goals' 
manifesting in the physical universe…

Specifically, an additional (new) "differential-
critical prediction" of the CUFT will be identified which 
predicts that a "Collective Individual Human 
Consciousness Effort" (CIHCE) may even be involved in 
such "macroscopic" effects – i.e., including the 
possibility that the accelerated expansion of the physical 
universe may be associated with such "CIHCE" 
Individual Human Consciousness orientation            
(and focus).

Twenty-first century Physics is undergoing a 
major "Paradigmatic-Shift" from the Old 'Material-Causal' 
Paradigm underlying Relativity Theory and Quantum 
Mechanics to the New 'A-Causal Computation' 
Paradigm associated with the discovery of the 
'Computational Unified Field Theory' (CUFT). The CUFT 
has been recognized as a satisfactory 'Theory of 
Everything' shown capable of resolving the theoretical 
inconsistency between RT and QM and moreover 
resolving a series of "Physical Conundrums" such as: 
'Dark-Matter' and 'Dark-Energy', the "Arrow of Time" etc. 
The CUFT  significant advancement in our basic 
understanding of the physical cosmos was marked by 
the CUFT's discovery of the "Universal Consciousness 
Reality" – which represents the only "computationally 
invariant" constant reality computing every exhaustive 

spatial-pixel in the universe both "during" each 
consecutive Universal Simultaneous Computational 
Frame (USCF) giving rise to the four basic features of 
"space", "time", "energy" and "mass", and also existing 
solely (without the presence of the physical cosmos) "in-
between" each two consecutive USCF's frames. This is 
because (as previously shown) this new recognition of 
the existence of a singular permanent 'Universal 
Consciousness Reality' which both solely computes-
"dissolves"- sustains- and evolves- every exhaustive 
spatial-pixel throughout the physical cosmos and 
transcends it by existing solely without the physical 
universe 'in-between' any two consecutive USCF's 
frames leads us to view the physical cosmos as merely 
a manifestation of this singular Universal Consciousness 
Reality… As such, the four basic features comprising 
each and every exhaustive spatial pixel in the physical 
universe are seen to represent merely a manifestation of 
the singularity of this Universal Consciousness Reality.
Moreover, this singular Universal Consciousness Reality 
was shown to possess a "Supra-Spatial-Temporal" 
Reservoir which contains all "past", "present" and 
possible "future/s" USCF's frames! As such, this Supra-
Spatial-Temporal Universal Consciousness (Reservoir) 
regards the existence- "dissolution"- sustenance- and 
evolution- of each and every exhaustive spatial-pixel in 
the cosmos as merely a manifestation of this Universal 
Consciousness Reality. 

Thus, this article sets to test the hypothesis 
whereby Human Consciousness can affect certain 
effects in the physical universe; 

II. Method

In order to test the primary hypothesis of this 
article whereby Human Consciousness can affect 
certain physical phenomena associated with the 
physical universe, we begin by exploring one of the 
recently discovered CUFT's new theoretical postulates, 
namely:  the "Individual Human Consciousness 
Expansive Spectrum Hypothesis" (IHCESH); The 
IHCESH postulates that given the Universal 
Consciousness Reality's Inseparability Principle which 
asserts the principle "inseparability" of any past, present 
or future/s* USCFs' pixel/s from the Universal 
Consciousness Reality  (abovementioned), and another 
"Ontological Relativism" postulate which asserted the 
ontological equivalence of the three States of Individual 
Human Consciousness (e.g., "Deep-Sleep", "Waking" 
and "Dream")– e.g., which indicates in the "Deep-Sleep" 
state there is no real "separation" between the Individual 
Human Consciousness and the Universal 
Consciousness Reality; therefore, the IHCESH postulate 
hypothesizes that Individual Human Consciousness can 
also exhibit an 'inseparable' "expanded" state in which it 
may function in a manner equivalent to the Universal 
Consciousness Reality!  

The Computational Unified Field Theory (CUFT): Can Human Consciousness Affect the Cosmos?
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In order to operationalize the Method for and 
experimentally testing- this IHCESH postulate's 
prediction regarding the possibility of Individual Human 
Consciousness affecting the Physical Cosmos, we also 
need to delineate the (previously outlined) 'Ten 
Hierarchical Laws of Manifestation' (THLM) associated 
with the Universal Consciousness Reality's computation-
"dissolution"- sustenance- and evolution- of every 
exhaustive spatial pixel in the physical cosmos, e.g., 
throughout its 'Supra-Spatial-Temporal Reservoir' of all 
past- present- and future/s- USCF's frames; These 'Ten-
Hierarchical Laws of Manifestation' (THLM) comprise of:

a) The Universal Consciousness Reality's computation 
of the four basic 'Physical Features' of 'space', 'time', 
'energy' and 'mass'; which are organized and 
computed by:

b) The Universal Consciousness Reality's three 
Computational Dimensions, e.g., of 'Consistency', 
'Framework' and 'Locus' which are computed by:

c) The 'Universal Consciousness Reality's "Universal 
Computational Formula" which completely
integrates those four basic physical features based 
on the singular computational process of the 
Universal Consciousness Reality, which (in turn) is 
driven by:

d) The Universal Consciousness Reality's "Supra-
Spatial-Temporal Reservoir", e.g., comprising all 
"past"-  "present" or "future/s"*- USCF's frames 
comprising the entire evolution of the physical 
universe, which in turn is "motivated" by:

e) The Universal Consciousness Reality's "Accelerated 
Expansion of Consecutive USCF's Frames' 
Presentation'", e.g., previously delineated as 
negating the existence of any (purely hypothetical) 
"Dark-Mater" or "Dark-Energy" (assumed to "cause" 
the accelerated expansion of the physical universe);  
which in turn is "motivated" by:

f) The "Evolution of Consciousness Hypothesis" , e.g., 
of the progressive presentation of "inanimate", then 
"animate": "plants", "animals", "humans"; which leads 
to:

g) The Universal Consciousness Reality's "Dynamic-
Equilibrium" Principle, e.g., (previously explained) 
which "balances" any "moral-injustice" (infliction of 
'pain' or 'suffering' by one Individual Human 
Consciousness upon another Individual 
Consciousness) by allowing the 'Inflicting-Human 
Consciousness' to experience a proportionate 
'suffering or pain' to the one it inflicted consciously 
upon the 'Inflicted Human Consciousness'…; This 
'Dynamic-Equilibrium Principle' applies only to the 
"higher segment" of the 'Evolution of Consciousness' 
(hypothesis), namely: human beings; This 'Dynamic-
Equilibrium Principle' is motivated by:  

h) The Universal Consciousness Reality's motivation to 
express its full "Expanded Individual Human 

Consciousness Universal Consciousness' State"!
this refers to the ultimate "goal" of the Universal 
Consciousness Reality to evolve the entire physical 
universe (which was shown previously to merely 
represent a "camouflaged" manifestation of the 
singularity of the Universal Consciousness Reality) 
towards a "full manifestation" of the Universal 
Consciousness Reality through its expression within 
an "expanded" 'Individual Human Consciousness' 
through its "Universal Consciousness State" in which 
Individual Human Consciousness expresses an 
equivalent functioning and capacities as the 
Universal Consciousness Reality's continuous 
computation- "dissolution"- sustenance- and 
evolution- of every exhaustive spatial-pixel in the 
universe (as well as its 'Supra-Spatial-Temporal 
Reservoir's access and potential influence etc.); this 
Universal Consciousness Reality may be "motivated" 
by its:  

i) Universal Consciousness Reality's "Free-Will 
Hypothesis": an essential freedom of the Universal 
Consciousness Reality to express- create- evolve-
"dissolve"- and evolve- any exhaustive spatial-pixel 
in the universe, any moral-motivation, any physical 
law etc. throughout its 'past', 'present' and 'future/s*'-
'Supra-Spatial-Temporal Reservoir' USCF's; Finally, 
the Universal Consciousness Reality's 'Free-Will 
Hypothesis' arises from:

j) Universal Consciousness Reality's "Good-Will" 
Hypothesis: a basic postulate asserting the 
essential "good", "benevolent", "life-giving" impulse 
of this singular Universal Consciousness Reality –
i.e., to create, sustain and evolve all inanimate, 
animate: plants, animals and human-beings, and 
lead them towards ever more expansive expression 
and manifestations of its inherent Universal 
Consciousness Reality…  it is herein hypothesized 
that there exists a "primal" 'Good-Will ' Motivation of 
this singular Universal Consciousness Reality to 
'create'- ('dissolve')-' re-create' and 'evolve'- the entire 
physical universe as a growing manifestation of its 
intrinsic motivation to manifest increasingly 
expansive expressions of its basic Moral, Universal 
Consciousness nature – i.e., at each and every 
exhaustive spatial-pixel comprising any 'past', 
'present' or 'future/s'* USCF's frames, i.e., including 
its accelerated increase in the number of spatial-
pixels comprising each of its consecutive USCF's 
frames (being presented) and towards its 
evolutionary manifestations of increasingly 
expansive 'inanimate', then 'animate': plants, 
animals, humans – and leading up to the fully 
"expanded" "Individual Human Consciousness' 
Universal Consciousness State".

These 'Ten-Hierarchical Laws of Manifestation' 
explicate the manner in which the singular Universal 
Consciousness Reality manifests each and every 
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exhaustive spatial pixel in the physical universe – i.e., as 
directed (and "motivated") by ever more expansive 
"circles" of expression of this singular Universal 
Consciousness Reality; Therefore, the abovementioned 
delineation of these 'Ten-Hierarchical Laws of 
Manifestation (THLM) is "important" – e.g., in terms of its 
outlining of the possible effect that Human 
Consciousness may have on the physical Cosmos:

As mentioned (above), the series of CUFT's 
Theoretical Postulates (all) point at the above mentioned
"inseparability" of Individual Human Consciousness from 
the Universal Consciousness Reality: The "Universal 
Consciousness Reality's Inseparability" Postulate 
indicated that since at any single- or multiple- USCF's 
frame/s – all exhaustive spatial pixels comprising any 
such single/multiple USCF's frame/s are solely 
produced- "dissolved"- sustained- and evolved-
singularly by this Universal Consciousness Reality; and 
the IHCESH postulate indicated that due to the potential 
of "expanded" Individual Human Consciousness to 
function in a manner that it "equivalent" to the Universal 
Consciousness Reality, therefore  in both its Individual 
Human Consciousness "Expanded State", as well as 
through a potential to affect the Cosmos through a 
"Collective Human Consciousness Focus"[CHCF] 
delineated below – it should be possible for Individual 
Human Consciousness to affect changes in the physical 
universe: 

a) It is suggested that the "expanded" Individual 
Human Consciousness" can equivalently affect 
each exhaustive spatial pixel/s throughout the 
physical universe, i.e., in terms of its computation of 
each exhaustive spatial pixel's four physical features 
(of 'space', 'time', 'energy' and 'mass').

b) This potential capacity of the "expanded" Individual 
Human Consciousness to affect the computation of 
each of the universe's four physical features (of 
'space', 'time', 'energy' and 'mass') is derived from its 
equivalent capacity (e.g., to the Universal 
Consciousness Reality – of which it is truly 
"inseparable") to compute- or affect- the Universal 
Consciousness Reality's Three 'Computational 
Dimensions', (e.g., of 'Consistency', 'Framework' and 
'Locus');

c) Which, in turn is derived from such an "expanded" 
Individual Human Consciousness (e.g., or indeed of 
a 'Collective Human Consciousness Focus', as will 
be delineated below) – to carry on- or affect- the 
Universal Consciousness Reality's capacity to 
compute its "Universal Computational Formula" 
which completely integrates the four basic physical 
features (of 'space',' time', 'energy' and 'mass') per 
each exhaustive spatial pixel/s comprising the 
physical cosmos; This implies that an "expanded" 
Individual Human Consciousness can operate 

(hypothetically) via the same 'Universal 
Computational Formula' which can therefore 
compute- affect- "dissolve"- and 'evolve' any 
exhaustive spatial pixel throughout the entire 
physical universe.

d) Furthermore, it is hereby hypothesized that such an 
'Expanded Individual Human Consciousness' or 
'Collective Human Consciousness Effort' – may also 
possess access to any of the Universal 
Consciousness Reality's "pool" of all  'Supra-Spatial-
Temporal Reservoir' of any past' present- or 
'future/s*' USCFs' exhaustive spatial pixels... (This 
hypothetical access of the 'Expanded Individual 
Human Consciousness'  or 'Collective Human 
Consciousness Focus' to all exhaustive 'past', 
'present' or 'future/s'* USCFs' pixels raises an 
important question regarding the potential of 
Human Consciousness to affect changes in any 
given (individual or even Collective) 'past', 'present' 
or 'future/s' occurrences – such as through 
conscious human motivations or actions such as: 
"repentance", "forgiveness" etc. which will be further 
discussed below and subsequently..)

e) Interestingly, precisely connected to this potential 
capacity of 'Expanded Individual Human 
Consciousness' or 'Collective Human 
Consciousness Focus' to alter- or revise- or affect-
any 'past', 'present', or 'future/s'* USCF's frames' 
exhaustive spatial pixels' occurrences – is its 
intrinsic connection with the Universal 
Consciousness Reality's 'Dynamic-Equilibrium' 
Principle'; this is because tied with this Universal 
Consciousness Reality's 'Dynamic Equilibrium' Moral 
Principle's inherent tendency to "balance" any 
"moral-imbalance", i.e., any infliction of 'pain' or 
'suffering' by one Individual Human Consciousness 
upon another Individual Consciousness – such that 
the degree of pain/suffering experienced by an 
"Inflicted" Individual Consciousness one Individual 
Consciousness as to be experienced by the 
"Inflicting" Consciousness by another 
Consciousness; is both the Individual Human 
Consciousness' selection of (moral/immoral) actions 
– which determines the Universal Consciousness 
Reality's "balancing" Dynamic-Equilibrium 
"correction" of the 'Inflicting Consciousness' future 
occurrences; as well as the potential of that 
'Inflicting-Consciousness' to undergo a "self-
correction/repentance" conscious action – which 
can potentially "undo" any such (negative) 
'balancing/correcting' occurrences potentialities of 
the Universal Consciousness Reality towards that 
'Inflicting-Consciousness'.
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III. Results & Discussion: Experimental 
Predictions & Theoretical 

Implications

Some of the concrete Experimental Predictions 
of this new CUFT's realization regarding the "intimate" 
connection between Individual Human Consciousness 
and the Universal Consciousness Reality are:

a) It is expected that certain 'Experimental Conditions' 
could be set to test the CUFT's hypothesis wherein 
a negative 'Moral Choice' can trigger a negative 
'balancing/correction' action of the Universal 
Consciousness Reality; and equally that a 
'repentance' action of that Inflicting pain 
Consciousness can "cancel" any such negative 
consequences.

b) It is also expected that Experimental Conditions can 
be devised to test the capacity of an 'Expanded 
Human Consciousness' to affect any given Physical 
System's particular spatial-pixels, e.g., such as for 
instance its capacity to affect remote System's 
selection of "random occurrences" (automatic 
computerized selection of certain outcomes);

c) It is also predicted that a particular "Collective 
Human Consciousness' Focus" (CHCF) can indeed 
affect certain (macroscopic) "relativistic" 
phenomenon or (microscopic) 'quantum' effects; 
one of the possible manifestations of this CHCF 
hypothesis is testing to see whether there exists a 
change in the empirically observed "rate of 
accelerated expansion" of the physical universe –
that may be affected by such CHCF as the "Jewish 
New Year's" Intensive Prayers… May it be possible 
that there exists a direct correlation between the 
CHCF associated with this 'Jewish New Year's' 
Intensive Prayers period of time and a (positive) 
change in the rate of accelerated rate of the 
universe's expansion?! In other words, can empirical 
measurements be carried out which may indicate 
that the universe's accelerated rate of expansion –
does not occur based on a "continuous-monotonic" 
rate (e.g., all along the year) but is rather typified by 
a non-continuous acceleration of this Universal 
Expansion specifically occurring at the time of the 
Jewish New Year's Prayers? If so, than this would be 
one of the direct empirical validations of the impact 
of Human Consciousness on the Cosmos.

The scope and purpose of this article was to 
elucidate the close connection that exists between 
Human Consciousness and the Universal 
Consciousness Reality, e.g., based on the CUFT's 
elucidation of several principles: first, it was shown that 
based on the "Universal Consciousness Inseparability 
Principle" and the "Individual Human Consciousness 
Expansive Spectrum Hypothesis" (IHCESH) postulates –
that it should be possible to test (particular) effects of an 

'Expanded Individual Human Consciousness' upon 
otherwise "random" (automatic computerized) 
occurrences; Second, it was hypothesized that based 
on the Universal Consciousness Reality's 'Dynamic-
Equilibrium Principle' certain Experimental Conditions 
could be devised which would allow to test the specific 
prediction that the selection of particular "Immoral 
Action/s" by an 'Inflicting-Consciousness' upon another 
'Inflicted-Consciousness' – can be shown to 'trigger' a 
proportionate "correction" (by the hypothetical Universal 
Consciousness Reality) which would manifest as the 
occurrence of proportionate (negative) consequences 
by the Inflicting Human Consciousness; and that a 
'repentance' correcting action (or motivation) by this 
'Inflicting-Consciousness' would result in a "cancelling" 
or "revision" of the otherwise negative consequences 
experienced by the Inflicting Consciousness; Finally, 
that particular 'Experimental Conditions' can be 
designed to test the CUFT's prediction regarding the 
potential effect of such 'Collective Human 
Consciousness Focus' upon the empirically observed 
accelerated expansion of the physical universe – e.g., 
such as for instance hypothetically observing a change 
in this rate of accelerated expansion of the cosmos 
associated with the 'Jewish New Year's' intensive 
'Collective Human Consciousness Focus' prayers.

To the extent that such empirical predictions of 
the CUFT can be validated experimentally it would 
evince that the CUFT's assertion regarding the 
inseparability of Individual Human Consciousness from 
the Universal Consciousness Reality, and its inherent 
potential to "expand" such that it can function in a 
somewhat equivalent manner to this Universal 
Consciousness Reality's continuous computation-
"dissolution"- sustenance- and evolution- of every 
exhaustive spatial pixel in the universe; as well as to the 
'intimate' connection that exists between the conscious 
(moral) choices of an Individual (Inflicting) Human 
Consciousness and the Universal Consciousness 
Reality's 'Dynamic-Equilibrium' moral principle's 
"balancing" of this Inflicting Human Consciousness' 
future/s occurrences determination (e.g., including the 
possibility to 'cancel' such potential negative 
consequences through the 'Inflicting' Consciousness' 
repentance…

IV. Dedication

This article is dedicated to my dear beloved 
(diseased) Mother, Dr. Tirza Bentwich whose love and 
faith in me have nurtured my inquisitive (awe-driven) 
quest to find Truth; It is also dedicated to Humanity –
may this scientific work foster future Scientific Research 
and Understanding revealing the underlying Unity of the 
Universal Consciousness Reality's oneness behind all 
creation, and specifically may it encourage Science to 
unravel the full Human Potential of its Expanded 
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Individual Consciousness and its (positive) Collective 
Human Consciousness' good-seeking qualities and 
potentialities.  
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Effect of Gaseous Pollutants (NO2, SO2 and O3) on Cultural 
Heritage Materials: A Case of MFAs in Brussels, Belgium           
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Abstract-  The collection of the Royal Museums of Fine Arts (MFA) of Brussels, Belgium covers a 
period extending from the 15th to the 21st centuries. It provides overview of western arts with 
remarkable ensembles of works of artists from Belgium. In the museum there a collection of 
paintings, sculptures, drawings and prints, it also includes, in particular through donations or 
deposits, items of decorative arts and furniture along with a small number of non-European 
works. The online catalogue currently contains over 10,000 of the most representative works of 
the collection. To assess the air quality inside and outside the museums the sampling campaign 
over a period of April 13, 2015- May 11, 2015 was performed. The gas monitoring of nitrogen 
dioxide (NO2), sulphur dioxide (SO2) and ozone (O3) was carried out outside the building, in 
galleries and in showcases by means of using diffusive samplers. The concentrations of gaseous 
pollutants (NO2, SO2 and O3) were lower inside the museums than the outside with some of them 
at undetectable levels inside; in addition, the levels of these gases inside the two museums were 
lower and below the recommended level when compared to that of other museums (in other 
countries). The air conditioning system inside the museums play a great role in determines the 
concentrations of the pollutants. 
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Effect of Gaseous Pollutants (NO2, SO2 and O3) 
on Cultural Heritage Materials: A Case of MFAs 

in Brussels, Belgium 
D.A. Workneh α, A.V. Gholap σ & N.A. Kgabi ρ 

Abstract-   The collection of the Royal Museums of Fine Arts 
(MFA) of Brussels, Belgium covers a period extending from the 
15th to the 21st centuries. It provides overview of western arts 
with remarkable ensembles of works of artists from Belgium. In 
the museum there a collection of paintings, sculptures, 
drawings and prints, it also includes, in particular through 
donations or deposits, items of decorative arts and furniture 
along with a small number of non-European works. The online 

 To assess the air quality 
inside and outside the museums the sampling campaign over 
a period of April 13, 2015- May 11, 2015 was performed. The 
gas monitoring of nitrogen dioxide (NO2), sulphur dioxide 
(SO2) and ozone (O3) was carried out outside the building, in 
galleries and in showcases by means of using diffusive 
samplers. The concentrations of gaseous pollutants (NO2, SO2 
and O3) were lower inside the museums than the outside with 
some of them at undetectable levels inside; in addition, the 
levels of  these gases inside the two museums  were lower 
and below the recommended level when compared to that of 
other museums (in other countries). The air conditioning 
system inside the museums play a great role in determines the 
concentrations of the pollutants. 

 museum,  gaseous,  pollutants, indoor, 
outdoor. 

I. Introduction 

ir born pollutants exhibits a wide range of adverse 
effects on objects connected to cultural heritage. 
Both gaseous and particulate air pollutants are 

responsible for deteriorating processes. Some of these 
pollutants are encountered in indoor atmospheres have 
their main sources are in the outdoor environment and 
enter mainly via air exchange while other pollutants are 
mainly produced indoors.  

Inorganic compounds such as sulphur dioxide 
(SO2), nitrogen oxide (NO2) and ozone (O3) are the most 
dangerous gaseous air pollutants. Presence of SO2 in 
the atmosphere may be due, as in the case of NOX, to 
transport. However, the main emission source is the 
combustion of sulphur-containing fuels (95% go for SO2 
and   5%  go   for   SO3)   (Geerinckx,   2003).   SO2    is  a  
 

  
 

  
   
  

 

colourless, water-soluble gas. Similarly as ozone, SO2

 

is

 responsible for the degradation of dyes and damaging 
of photographic material (Swan, 1981) and leather 
(Spedding, and Rowlands, 1971). This is the result of an 
oxidation reaction which causes conversion of the 
atmospheric SO2

 
to sulphuric acid (H2SO4) 

(Pavlogeorgatos, 2003), which can damage the 
museum objects. 

 These are mostly objects that are composed of 
calcium carbonate (CaCO3) (marble, limestone and 
murals), but also cellulose (paper, cotton and linen), silk, 
iron (Fe) and steel (Pavlogeorgatos, 2003). Paper will 
discolour and become brittle, textile and leather weaken 
and metals will become dull (Spedding and Row

 
lands, 

1971, Shahani and Wilson, 1987), Lang
 

well, 1976).  
Hudson and Milner, 1961, Zeronian, 1970, 1973, Pope 
et al., 1986).  Iron acts as a catalyst for such oxidation 
reactions, as well as manganese (Mn) or copper (Cu) 
(Whitmore, P. M. 1987).

 Tropospheric ozone caused damage to the 
health, environment and material. Unlike in the case of 
most pollutants, there is no direct O3

 
emission source. It 

is formed when sunlight is incident at different 
atmospheric polluting gases such as NOX. Ozone is a 
highly reactive gas because of its strong oxidizing 
properties. It is capable to damage a variety of 
oxidation-sensitive materials, especially by ozonolysis 
reactions with unsaturated organic compounds. Colour 
change and fading of pigments illustrate this 
phenomenon. Whitmore and Cass, 1998, Giles, (1965), 
have investigated the effect of O3

 
on a range of 

pigments and textile dyes. They showed that the 
materials are at risk only if they are exposed to O3

 
for a 

prolonged period. The discolouration or fading of dyes 
occurs when organic pigments are sensitive to specific 
oxidation reactions (Salmon et al, 2000, Shahani, and 
Wilson, 1987, Newton, 1945). Additionally, O3

 
causes 

damage to photographic material and paper (Morris et 
al, 1964)

 
and reduces endurance of rubber (Camuffo, 

1998).    
 NOX-compounds are produced by combustion 

processes as a result of the oxidation of nitrogen (N2) in 
the air. There are

 
both anthropogenic and natural 

sources. NO2 
is a toxic, reddish brown gas and is similar 

to SO2 
regarding the damage to the exhibits. In humid 

air, it is oxidized to volatile nitric acid (HNO3) by reaction 
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with OH-radicals (Pavlogeorgatos, 2003). This acid can 
then induce fading of textile dyes and photographic film 
damage and weaken textile fibres (Worobiec et al, 
2008).  

In this study, we measured O3, SO2 and NO2, 
concentration in the museum environment (inside, 
outside and showcase) and these results are probably 
very important basic information when considering the 
conservation of cultural property over a longer period of 
time. 

II. Methodology 

a) Sampling site 
The museums are situated in the capital 

Brussels, Belgium in the downtown area on the 
Coudenberg.  It is located on the city of Brussels (50.840 

N, 4.360 E, 28 m a.s.l.) and it has a population of 
1.187890 million. 

b) Gaseous sampling: Radiello diffusive sampler 
The diffusive sampler (Fondazione Salvatore 

Maugeri, Padova, Italy) is a closed box, usually 
cylindrical. It has two opposite sides, one is transparent 
to gaseous molecules which cross it, and are adsorbed 
onto the second side. The former side is named 
diffusive surface (S), the latter is the adsorbing surface 
(A) (marked with and in Fig. 1). The diffusive body 
has a cylindrical symmetry in which the adsorbing 
cartridge is positioned coaxially (Fig.1). The 
chemiadsorbing cartridges are positioned in the 
diffusive bodies and the whole is subsequently attached 
to a supporting plate, which also act as a closure. When 
measuring outdoors, the samplers are protected from 
rain by a small shelter. Sampling periods ideally range 
from 3 to 7 days.  

Since the uptake rate of the gas molecules 
depends on temperature, the ambient temperature is 
measured simultaneously to obtain more accurate 
concentration values, applying a temperature 
dependent correction factor. After sampling, the 
chemiadsorbing cartridges are well sealed from ambient 
air and transported to the lab for analysis.  

For the sampling of O3, SO2 and NO2, the same 
diffusive body was used (code 120-1). It consists of 
microporous polyethylene with an average porosity of 25 
± 5 μm, opaque to light. The chemiadsorbing cartridges 
are compound specific. For ozone, the cartridge (code 
172) is composed of silica gel coated with 4, 4’-
dipyridylethylene. Upon exposure to ozone and water, 
both trapped in the silica gel, 4-pyridaldehyde is formed 
(Fig. 1). The analysis is based on colorimetry. The 4-
pyridaldehyde is condensed with 3-methyl-2-
benzothiazolinone hydrazone (MTBH) to obtain the 
corresponding aside which is yellow colored. The 
absorbance of the solutions is subsequently measured 
with UV-Visble spectrometry at a wavelength of 430 nm. 
By means of a calibration curve, the ozone mass is 

deduced (1 μg of 4-pyridylaldehyde = 0.224 μg of 
ozone). Finally, the average ozone concentration over 
the whole exposure time is calculated, applying the 
appropriate temperature correction. The active 
compound of the chemiadsorbing cartridge for NO2 and 
SO2 (code 166) is triethanolamine (TEA). NO2 and SO2 
are adsorbed as nitrite and sulphite or sulphate ions. 
The diffusive body ensures that the sampling is selective 
for gaseous molecules. The procedure and sam[ling 
techniques are adapted from (Hitzenberger et al. 2006).  

   

 

Fig. 1: The Radiello passive samplers and its 
Schematic of the radial sampler and Diffusion principle. 

III. Result And Discussion
 

Both inside and outside average concentrations 
of pollutant gaseous such as NO2, SO2, and O3 were 
measured in Magritte, Magritte Showcase and Reserve 
OB Museums of Fine Arts. Results of the analysis of 
investigated gaseous pollutants are summarized in Figs. 
2-4  

NO2 concentrations obtained from all location 
inside the museums were below the detection limit 
defined by the United States (US) National Bureau of 
Standards and the Museum Environment (Thomson, G. 
1986). The outside concentrations of NO2 were found to 
be around 23.8 and 12.6 μg/m3 Magritte and Reserve 
OB respectively. In Magritte’s’ Showcase, NO2 
concentration, which was inside, was below the 
detection limit (Table 1). Because the showcase is rather 
a less closed compartment within the gallery that result 
in a small air exchange.  NO2 is a gas with strong 
outdoor sources mainly from road traffic, and domestic 
heating for energy generation (Thomson, 1986, 
Kontozova-Deutsch et al 2011, Kontozova et al 2005, 
Ricardo et al 2015). These results also showed that NO2 
enters the museums from outdoor air and there were no 
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strong sources inside.  In the case of Showcase, the 
concentration of NO2 decreases inside because of its 
closed nature (Brimblecombe et al., 2001).  

The indoor concentrations of SO2 were 0.8, 0.4 
and 1.5 μg/m3 in Magritte, Reserve OB and the Magritte 
Showcase, respectively. SO2 was also detected in the 
outdoors of the Magritte (2.4 μg/m3) and Reserve OB 

(2.7 μg/m3). SO2 was found to be high in the display 
case than inside Magritte; this could be due to restricted 
air circulation that leads to pollutants build up over time. 
The decrease SO2 concentration inside the museums 
was due to due to the high deposition velocity of SO2 
which leads to quick adsorption on the surface (Grontoft 
and Raychaudhuri, 2004)  

Location

 

O3  
(μg/m3)

 

SO2 

(μg/m3)

 

NO2

 

(μg/m3)

 

NO2

 

(ppb)

 

SO2 

(ppb)

 

O3  
(ppb)

 

Magritte 
inside

 

3.1

 

0.8

 

<DL

 
 

<DL

 
 

0.33

 

1.56

 

Magritte 
Showcase

 

2.1

 

1.5

 

<DL

 
 

<DL

 
 

0.56

 

1.04

 

Reserve OB. 
Inside

 

1.6

 

0.4

 

<DL

 
 

<DL

 
 

0.17

 

0.80

 

Magritte 
Outside

 

46.4

 

2.4

 

23.8

 
 

12.70

 

0.92

 

23.20

 

Reserve OB. 
Outside

 

70.9

 

2.7

 

12.6

 

6.73

 

1.04

 

35.45

 

 

Table 1:

 

Indoor and outdoor mean concentrations of NO2, SO2

 

and O3

 

in Museum of Fine Art.

 

In addition, the inside concentrations of O3 were 
found to be much lower than the outside in all three 
museums. The lowest value was detected 1.6 μg/m3

 
in

 

the Reserve OB museum (Table 1). The highest 
concentrations of O3

 
were found outside of the two 

museums with an average of 46.4 and 70.9 μg/m3
 

Magritte and Reserve OB respectively.  This might be a 
result of the continuous opening of the windows in the

 

period of very high temperatures during the sampling 
period. These results can be also explained by the 
higher reactivity of ozone which also reflects rather its 
large deposition velocities. Meteorological parameters 
have an impact on ozone concentrations. Kgabi and 
Sehloho (2012) confirmed that there is a direct relation 
between ozone and temperature and wind; while, an 
inverse relation between ozone and relative humidity. 
The concentration values of all analyzed gases were 
higher outside the building than in the galleries. It may 
be argued to the fact that part of the gaseous 
components could have reacted with the art objects, 
walls, furniture, etc. or with other gases and aerosol 
particles present in the air and a limited air exchange. In 
the city main sources of ozone are traffic activities, 
industrial area and businesses (Kgabi, and Sehloho, 
2012).

 

The most distinct difference between indoor 
and outdoor concentrations was noticed in the case of 
O3

 
(Fig. 3). This observation applies to all sampling 

period and is probably due to the higher reactivity of this 
compound compared to the others. 

 

 

Fig. 2:
 
Average Concentration of SO2, NO2

 
and O3

 
in

 

Museum of Fine Arts.
 

 

(a)

                                                                                      

  

1

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
V
III
  
Is
s u

e 
  
  
  
er

sio
n 

I
V

V
II

Y
ea

r
20

18
  

 
( A

)

© 2018   Global Journals

Effect of Gaseous Pollutants (NO2, SO2 and O3) on Cultural Heritage Materials: A Case of MFAs in 
Brussels, Belgium

31



 

 (b)  
Fig. 3: Average Concentration of SO2, NO2 and O3 inside 

(a) and outside (b) Magritte and Reserve OB. 

In general, the levels of NO2, SO2 and O3 inside 
the two museums are lower when compared to that 
others as indicated in Fig. 4. However, recommended 
levels of gaseous pollutants in museums are SO2< 2 
ppb, NO2< 10 ppb and O3< 5 ppb (Brimblecombe, 
1990). Our findings showed that the level of these 
gaseous pollutants were below the recommended limits. 
This may presumably due to centrally heating, 
ventilation and air conditioning (HVAC) systems used in 
the museum, which play a significant role for protecting 
the museum’s environment (Magritte and Reserve OB). 

 
 
 
 

Fig. 4:  Gaseous pollutants in MFAs compared with different museums. 

IV. Conclusion 

Passive diffusion tubes were used for sampling 
of NO

2
, SO

2

 and O
3
. The results show that the 

concentration of the gaseous pollutants found in 
Magritte (NO2

 = <DL, SO2= 0.8 μg/m3 and O3
 = 3.1 

μg/m3) and Reserve OB (NO2
 = <DL, SO2

 = 0.4 μg/m3 

and O3
 = 1.6 μg/m3) is below the recommended level 

(NO2
 = 19 μg/m3, SO2

 = 5.2 μg/m3 and O3
 = 10 μg/m3). 

In the case of NO
2
, the concentrations measured in 

inside Magritte and reserve OB and Magritte showcase 
were below the detection limit but the concentrations 
SO

2

 and O
3
were significantly high. In practice, SO

2

 and 

O
3
could have reacted with museum objects after 

inflowing from the outdoor environment, therefore their 
high indoor concentrations can be high worrying than 
less concentrations of nitrogen dioxide. 

This implies that meteorological conditions i.e., 
wind, temperature, relative humidity and outside 
anthropogenic activities such as movement of vehicles 
and tourists had major influences on the concentrations 
of pollutants. 

It may be argued that a
 
museum, an exhibition 

space for objects with great cultural and historical value, 
is

 
ideally considered to be free from internal sources of 

pollutants. The air pollution comes therefore primarily 
from outside and is transferred towards inside during 
the outdoor/indoor air exchange through cracks in walls 
or other slits in the building, opened windows, doors 
and ventilation systems. Outside anthropogenic 
activities such as movement of vehicles and tourists had 
major influences on the concentrations of pollutants in 
museums.
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Ferroelectric Transformer 
F. F. Mende 

Abstract- In the article is described the ferroelectric 
transformer, which in contrast to the transformer with the 
ferromagnetic of cores can work at the high frequencies. Such 
previously transformers were not known. This opens prospects 
the creation of wide-band ferroelectric amplifiers. 
Keywords: transformer, ferroelectric, ferroelectric 
transformer, amplifier. 

I. Introduction 

n connection with the fact that the law of magneto 
electric and electromagnetic induction, recorded in 
the total derivatives [1], they are symmetrical: 

[ ]

[ ] ,

BE d l d S B V d l
t

DH d l d S D V d l
t

∂
∂

∂
∂

′ ′ ′=− − ×∫ ∫ ∫

′ ′ ′= + ×∫ ∫ ∫


   

 


   

 

 

therefore must exist and the symmetrical technical 
solutions. Such solutions are located. For example, with 
the aid of the revolving magnetic field it is possible to 
create electric motors. For the same purposes it is 
possible to use the revolving electric field, and the 
engines, which use this principle, exist. There exists the 
transformers c ferromagnetic [serdechnikkom], in which 
with the aid of the magnetic flux they transfer energy of 
one winding into another.  The symmetry of the laws 
indicated tells us, that must exist the transformer, whose 
core will be executed not of the ferromagnetic material, 
but of the ferroelectric. In the technology the 
transformers with the ferromagnetic cores widely are 
used. Their incapacity to work at the high frequencies is 
a large drawback in such transformers. 

Is connected this with the large inertness of the 
processes of the reversal of polarity of transformer core.  
And in this connection question arises, and is it possible 
to create the transformer, in which as the core is used 
not the ferromagnetic material, but ferroelectric. Since 
the processes of electrical polarization have very small 
inertia, this transformer could work at the very high 
frequencies. 
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II.

 

Possible

 

the

 

Schematics

 

of

 

Transformer

 

Let

 

us

 

examine

 

the

 

possible

 

the

 

schematics

 

of

 

ferroelectric

 

transformer

 

[2,

 

3].

 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.

 

1:  Schematic

 

of

 

ferroelectric

 

transformer

 

In

 

to

 

the

 

composition

 

of

 

transformer

 

enters

 

the

 

parallel-plate

 

capacitor,

 

between

 

plates

 

of

 

which

 

is

 

placed

 

the

 

cylinder

 

from

 

the

 

ferroelectric

 

with

 

the

 

large

 

dielectric

 

constant.

 

On

 

the

 

cylinder

 

is

 

placed

 

the

 

winding

 

of

 

torus,

 

whose

 

ends

 

are

 

connected

 

to

 

terminals

 

2.

 

During

 

the

 

supplying

 

to

 

the

 

capacitor

 

of

 

alternating

 

voltage

 

in

 

the

 

cylinder

 

there

 

will

 

be

 

leak

 

polarization

 

currents

 

and

 

the

 

time-varying

 

circulation

 

of

 

magnetic

 

field

 

will

 

arise

 

around

 

the

 

cylinder.  This

 

circulation

 

will

 

excite

 

in

 

the

 

torus-shaped

 

winding

 

currents

 

and

 

a

 

variable

 

potential

 

difference

 

will

 

appear

 

on

 

terminals

 

2.

  

Transformer

 

with

 

the

 

toroidal ferroelectric

 

core

 

is

 

depicted

 

in

 

Fig.

 

2.
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 Fig. 2: 

 

Transformer

 

with

 

the

 

toroidal ferroelectric

 

core

It consists

 

of

 

the

 

torus-shaped

 

core,

 

made

 

from

 the

 

ferroelectric,

 

on

 

which

 

are

 

placed

 

two

 

torus-shaped

 windings.

 

The

 

transformation

 

ratio

 

of

 

this

 

transformer

 depends

 

on

 

the

 

relationship

 

of

 

the

 

number

 

of

 

turns

 

in

 the

 

windings.

 

The

 

merit

 

of

 

transformer

 

is

 

the

 

fact

 

that

 

it

 can

 

work

 

at

 

the

 

very

 

high

 

frequencies.

 III.

 
Conclusion 

In

 

spite

 

of

 

simplicity

 

of

 

idea

 

and

 

construction,

 unfortunately,

 

the

 

transformers

 

of

 

this

 

type

 

before

 

the

 appearance

 

of

 

works

 

[3]

 

is

 

nowhere

 

described.

 

But

 indeed

 

they

 

open

 

very

 

large

 

prospects.

 

It

 

is

 

known

 

that

 the

 

magnetic

 

amplifiers,

 

which

 

possess

 

high

 

reliability,

 cannot

 

find

 

wide

 

application

 

only

 

because

 

they

 

work

 

at

 the

 

low

 

frequencies.

 

In

 

this

 

case

 

there are

 

no

 

such

 limitations

 

in

 

practice,

 

since

 

the

 

processes

 

of

 

electrical

 polarization

 

have

 

very

 

small

 

inertia,

 

and,

 

using

 

the

 transformer

 

examined,

 

it

 

is

 

possible

 

to

 

create

 

the

 

reliable

 wideband

 

amplifiers,

 

which

 

work

 

at

 

the

 

very

 

high

 frequencies.  
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Abstract- Thermal comfort is an essential element for the human body and is increasingly 
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that thermal conditions play a dominant role in-shoe climate. Development of thermal models 
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level of thermal comfort during wear of footwear through predicted mean vote (PMV) & 
percentage person’s dissatisfaction (PPD) model using computational fluid dynamics (CFD) 
techniques. These will make easier to approximate the heat transferthermal-comfort relationships 
among the components. Four different temperatures ranges from very cold to very hot such as -
20°C, 7°C,40°C,50°C were considered for this analysis,. The occupant (human foot) felt neutral to 
slightly cool in the cold weather and felt very hot in the hot weather within the footwear, and their 
PPD is more than 25%, 24%, 99.1%, and 99.1% respectively that means 74-75% persons will be
satisfied in the cold and only of 0.99% persons will be satisfied in the hot country. Thus from this 
study, it can be concluded that the effectiveness of the footwear design for keeping the human 
foot thermally comfortable for different variety of weather can be assessed through this technique 
of CFD simulation.
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Study of Thermal Distribution and Comfort in 
Shoe through CFD Technique 

Abu Jor α, Md. Rafiul Hashar σ  & Md. Samsul Arefin ρ 

Abstract-  Thermal comfort is an essential element for the 
human body and is increasingly becoming a crucial factor to 
be considered in footwear design. The previous study has 
shown that thermal conditions play a dominant role in-shoe 
climate. Development of thermal models that are capable of 
predicting in-shoe temperature distributions is an effective way 
to assist in design optimization. The aim of this study was to 
analyse the distribution of temperature, and the level of 
thermal comfort during wear of footwear through predicted 
mean vote (PMV) & percentage person’s dissatisfaction (PPD) 
model using computational fluid dynamics (CFD) techniques. 
These will make easier to approximate the heat transfer-
thermal-comfort relationships among the components. Four 
different temperatures ranges from very cold to very hot such 
as -20°C, 7°C,40°C,50°C were considered for this analysis,. 
The occupant (human foot) felt neutral to slightly cool in the 
cold weather and felt very hot in the hot weather within the 
footwear, and their PPD is more than 25%, 24%, 99.1%, and 
99.1% respectively that means 74-75% persons will be 
satisfied in the cold and only of 0.99% persons will be satisfied 
in the hot country. Thus from this study, it can be concluded 
that the effectiveness of the footwear design for keeping the 
human foot thermally comfortable for different variety of 
weather can be assessed through this technique of CFD 
simulation. 
Keywords: CFD; footwear; temperature; comfort; 
simulation; 

I. Introduction 

hermal comfort has a significant influence on the 
human body. Some factors affect human thermal 
comfort properties are clothing worn, climate 

condition, and physical activity (Layton, 2001). Several 
studies undertaken have shown that thermal conditions 
play a dominant role in-shoe climate. The climate inside 
a shoeis very much important to attain comfort and is 
controlled by thermal and moisture conditions (Covill et 
al., 2010). Nowadays, the footwear and textile 
manufacturers are focused not only on the quality and 
design of their products but also on customer comfort, 
which has also been one of the primary functions of 
most of the apparels (Sarier et al., 2012). The 
movement, adaptability of the material, waterproof 
qualities, and weight, thermal as well as moisture control 
would be the important parameters to be taken into 
consideration  during  the  design  and  development  of  
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comfortable

 

footwear (Kuklane, 2009). Regarding feet 

comfort up to 43% of customers dislike having cold feet, 
and 12% are concerned about sweat problems [Kuklane 
et al., 1999]. Therefore, thermal comfort is a key 
demand when considering comfortable footwear, and it 
can be achieved by keeping the footwear in the range of 
temperature from 27 °C to 33°C (Kuklane, 2009, Song, 
2008). Applications of CFD for airflow predictions and 
temperature distribution in footwear may become an 
effective approach. Nielsen et al. (1974) were one of the 
first to investigate airflow and heat transfer in a room of 
a building using a CFD technique. Many research 
articles on CFD modeling in the building systems have 
become available (Chiang et al., 2012). Ravikumar et al., 
(2009) assessed the predicted mean vote (PMV) at the 
mid-plane of the room to locate the thermally 
comfortable zone using CFD method. The goal of this 
analysis was to investigate the thermal distribution 
across the footwear during wear using CFD technique, 
to analyse their thermal comfort level using PMV and 
PPD model for different weather condition and to 
develop an approach for comfort study. 

II. Finite Element Formulation 

The commercial code Autodesk® Simulation 
CFD 2015 was used to simulate a three-dimensional 
steady state turbulent flow and heat transfer in the 
computational model. The partial differential equations 
governing fluid flow and heat transfer include the 
continuity equation, the Navier-Stokes equations and the 
energy equation [Sert, 2013]. A variety of physical 
phenomena like mass, energy, momentum, electric 
charge and other natural quantities may be described 
using continuity equations [Shukla et al., 2016]. The 
continuity equation is given below: 

          𝜕𝜕𝜕𝜕/𝜕𝜕𝜕𝜕 + 𝜕𝜕𝜕𝜕/𝜕𝜕𝜕𝜕 + 𝜕𝜕𝜕𝜕/𝜕𝜕𝜕𝜕 + 𝜕𝜕𝜕𝜕/𝜕𝜕𝜕𝜕 = 0                 (1) 

Navier-Stokes equations are the basic 
governing equations for a viscous, heat conducting 
fluid. The Navier-Strokes equations are given below:  

𝜌𝜌 (𝜕𝜕𝜕𝜕/𝜕𝜕𝜕𝜕 + 𝜕𝜕 ⋅ ∇𝜕𝜕) = −∇𝑝𝑝 + µ∇2 𝜕𝜕 + 𝑓𝑓                  (2) 

For incompressible and subsonic compressible 
flow, the energy equation is shown regarding static 
temperature: 
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𝜕𝜕𝜕𝜕 ] + 𝑞𝑞 (3)

9203, Bangladesh.

mailto:abujor@le.kuet.ac.bd�
mailto:abujorlekuet10@gmail.com�


III.  

The material specification required for a 
transient heat transfer footwear model include mass 
density, specific heat, thermal conductivity, emissivity, 

transmissivity, electrical resistivity and wall roughness; a 
list of the material properties used in the heat transfer 
footwear models and their sources can be seen in   
Table 1.

 
 

Table 1:
 
Material properties used to assign the CAD model for simulation

 

Model part
 Thermal 

conductivity

 (W/m-k)

 

Specific 
heat 

(J/Kg-K) 

Mass 
density 
(Kg/m3) 

Emis
sivity 

Transm
issivity 

Electrical 
resistivity 
(ohm-cm) 

Wall 
rough-
ness

 (mm)
 

Footwear upper 
(leather)

 

0.16
 (Saha, 2014)

 

1500
 (Kanay, 1955)

 

998
 (Ishii et al., 

2014)
 

0.77(S

paldinget 

al.,1983)
 

0.02(Spald

ing et 

al.,1983)
 

1e+16
 (Weir, 1952)
 

0.000874
 (Liu, 2008)

 

Insole
 (particle board)*

 

0.078
 

1300
 

590
 

0.8
 

0
 

3e+17
 

0
 

Occupant 
(human foot)*

 

50
 

4182
 

998
 

0.98
 

0
 

0
 

0
 

Air volume*
 0.02563

 
1004

 
--
 

1
 

--
 

--
 

0
 

These properties are also only of importance in 
transient models, where the change in temperature with 
respect to time is not zero. The thermal property that 
defines the contact between materials determines the 
continuity of temperature distributions and the degree of 
heat flow between separate materials. 

  

For this analysis considered four different 
thermal conditions such as very cold, cold and hot and 
very hot temperatures and also considered the upper 

material as leather. The process is done by generating a 
geometric thermal model and specifying material 
properties along with boundary conditions. Next, the 
model is divided into smaller elements connected at 
nodes through a process known as meshing and then 
solved the model (Fig. 1). Finally, plots and numerical 
results are output to provide engineers with insights to 
the behaviour of the model. All the boundary conditions 
have been assigned for the above selected 
temperatures -20°C (Samant, 2014), 7°C, 40°C(Khanna 
et al., 1998)and (50°C) (Samant, 2014).

 

Table 2: Detail specifications of the CAD model 

Shoe Dimension  Unit  
Size 43  Paris point  

length 28.66  cm  
width 9.25  cm  

Upper(leather) thickness 0.08  cm  
Insole(particle board) thickness 0.20  cm  

 
A 3D footwear model with simulated human foot 

inside it was modelled for this study using solid works 
software. Table 2 represents the detail specifications of 
the model. Leather as upper, taxon/particle board as a 
insole, human as foot and the air was assigned as the 
internal gap. By assigning boundary conditions such as 
heat flux, heat generation, film coefficient, velocity, 
pressure, and temperature to the openings and other 
specific locations of footwear, it was effectively 
"connected" the design with the physical world. Air 
velocity at the inlet surface of 0.15 m/s (ANSI/ASHRAE 
Standard

 

55, 2004)

 

to flow air inside the footwear and 
the temperature at the inlet section was assigned 
respectively for selected weather

 

conditions. The outlet 
surface was defined by atmospheric pressure which 
allowed the air to move within the model boundary. A 

boundary condition of film coefficient was also applied 
to the external surfaces

 

to simulate heat transfer to the 
surroundings.
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Material Specifications

IV. Process Implementation



 
Figure 1: Implementation of the simulation model

 
Considering the surrounding air is static, a film 

coefficient value of 5 W/m² K was used (Autodesk, 
2014). Reference temperature for film coefficient was 
equal to the ambient temperature of the respective 
areas which was of respectively around

 
the assigned 

condition. Heat flux put into the system to represent the 
heat provided by blood flow. The boundary condition of 
heat flux was used on the surface of the human foot 
model to

 
consider

 
the

 
value of heat flux in CFD 

simulation. The value
 
of 150 W/m2

 
(at1.3 m/s) was taken 

from the estimated whole body as
 
the heat flux during 

walking (Cengel, 1998).
 

Here the foot surface area 
covered

 
about 7% of the total

 
body surface area.

 Before
 

running an Autodesk Simulation CFD 
analysis, the geometry is broken up into small 
components

 
called elements. The corner of each 

element is a node. The calculation is performed at the 
nodes. These elements and nodes make up the mesh. 
The solution accuracy

 
of any simulation largely depends 

on grid generation. Automatic mesh scheme followed by 
advanced mesh enhancement was used to generate 
fine mesh (Fig. 2).

 

 

Figure 2:  Meshing view of the CAD model  

To define the simulation way, the physics tab to 
enable physical models such as flow and heat transfer, 
the control tab to specify analysis parameters such as 
steady state or transient and to set the number of 
iterations and the adaptation tab was used to 
progressively improve the mesh by running the 
simulation

 
multiple times. At the end of each run, 

adaptation modifies the mesh based on the results and 
uses the new mesh for the next cycle. The result is a 
mesh that is optimized for the particular simulation. 
Table 3 represents the solver settings.

 
Table 3: Solver settings

 
Solution parameters Settings/Values 

Heat transfer
 

On
 Radiation

 
On

 Thermal comfort
 

On
 Metabolic rate

 
150 W/m2

 Humidity
 

50%
 Clothing(socks)

 
0.74 clo

 Iterations run
 

100
 

V.
 

Results And Discussion
 

The assigned air of -20°C, 7°C, 40°C and 50°C 
temperature entered into the footwear and came in 
contact with the heat generating source (i.e., human 
foot) and got heated (Fig. 3). In this way temperature 
was distributed inside the footwear and increased due 
to the insulating property of it and remained between 
11.1°C to 12.3°C, 8.2°C to 10.3°C, 41.2 to 43.4°C and 
51°C to 53.3°C respectively.
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Figure 3:

 

The temperature distribution cut plane at different

 

weather condition

 

In figure 3(b) continuous air flow from the 
opening of the footwear but in figure 3(b) no air within it 
resulting from the close air tight opening of the footwear 
during wears in cold country.

 

The temperature profile at toe, heel and bottom 
portion on the XY plane in case of very much cold 
condition shown in Fig. 4. It showed the vertical thermal 
stratification in the footwear. At the toe, heel and bottom 
portion the temperature was in the

 

range of 11. 50°C to 
11.51°C, 11.20°C to 11.30°C and  11.32°C to 11.50°C 
respectively.

 

The temperatures within the footwear were 
near the same in the entire toe, heel and bottom portion 

because of compact air-tight opening and unavailability 
of air circulation.

 

In the same way, the temperature 
profile at the toe, heel and bottom portion on XY plane in 
case of cold condition (Fig. 5)  was in the range of 
10.15°C to 10.34°C, 7.6°C to 8.2°C and  8.2°C to 10.3°C 
–

 

respectively.

 

In case of hot weather condition (Fig. 6),it 
was in the range of 43.2°C to 43.4°C, 40.4°C to 41.3°C 
and 41.3°C to 43.4°C respectively, and in case of very 
much hot condition

 

(Fig. 7) was in the range of 52.85°C 
to 53.3°C, 50.6°C to 51.2°C and  51.2°C to 53.3°C 
respectively.

 

 
 
 
 
 
 
 
 
 
 

Figure 4: The temperature profile in case of very cold

 

(-20°C)weather

 
 
 
 
 
 
 
 
 
 
 
 

Figure 5:

 

Thetemperature profile in case of cold

 

(7°C)

 

weather
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(a) for very cold (-20°C)

(c) for hot (40°C) (d) for very hot (50°C)

(b) forcold (7°C)

(a) At toe portion (b) At heel portion (c) At bottom portion

(a) At toe portion (b) At heel portion (c) At bottom portion
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Figure 7:

 

Thetemperature profile in case of

 

very

 

hot

 

(50°C)weather

 

The intensity of temperature within the footwear 
was much more at the toe portion than in the heel 
portion results due to the variation of air circulation at 
the opening of the shoe.

 

According to PMV

 

in figure 8., the occupant 
(human foot) felt, neutral to slightly cool in the cold 
weather

 

and felt slightly warmtovery hot in the hot 

weather

 

within the shoe according to ASHRAE thermal 
sensation scale(ANSI/ASHRAE Standard

 

55, 
2004)(Table 4) and their PPD is up to 25%, 24%,99.1% 
and 99.1% respectively shown in

 

figure 9. The level of 
satisfaction comparatively increased in very cold 
condition (25%) due to the closed air-tight opening of 
the shoe.

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8:

 

Comparison of PMV among four

 

different weather conditions
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Figure 6: Thetemperature profile in case of hot (40°C) weather

(a) At toe portion (b) At heel portion (c) At bottom portion

(a) At toe portion (b) At heel portion (c) At bottom portion
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(a) very cold(-20°C) (b) cold(7°C)

(c) hot(40°C) (d) very hot(50°C)
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different temperature as boundary conditions. Predicted 
temperature distributions in the foot and

 

shoe indicate 
greater heat transfer in the toe region in case of hot 
weather,

 

but in the cold weather temperatures were 
increased and distributed evenly. This model 
demonstrated an

 

approach to simulating in-shoe 
microclimatic

 

conditions, with promising results. The 
modeling

 

results were then linked to the thermal comfort 
index to assist shoe

 

manufacturers to design footwear

 

with better thermal comfort

 

properties. Occupant’s 
(human foot) PMV and PPD values were not acceptable 
according to ASHRAE thermal sensation scale when 
used in hot weather

 

condition

 

due to felt hot in this 
region. Because of the very high temperature around the 
human foot experienced approximately 99.1% 
discomfort in this situation. On the other hand,

 

PMV and 
PPD values were quite acceptable when the footwear 

was used in cold weather

 

condition

 

hence the human 
foot felt neutral to slightly cool in this situation

 

according 
to ASHRAE thermal sensation scale. Here the human 
foot experienced only 25% discomfort which showed a 
good option according to the foot comfort range. Now it 
can be concluded

 

that the designed footwear model is 
comparatively best for use in cold weather. This work will 
establish a base to develop more complex 3D thermal 
models, further to the coupled models, to cover both 
temperature and moisture. The techniques developed 
are also useful for modeling

 

other microclimate 
conditions, such as in-glove, helmet,

 

and in-clothing 
environments.
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A simple 3D model has been developed 
successfully to simulate in-shoe temperatures in various 
locations using CFD simulation. These models covered 

VI. Conclusions

Table 4: ASHRAE Thermal sensation 
scale

Value Sensation
+3 Hot
+2 Warm
+1 Slightly warm
0 Neutral
-1 Slightly cool
-2 Cool
-3 Cold

Figure 9: Comparison of PPD among four different weather conditions

     

     

     

     

(b) cold(7°C)

(c) hot(40°C) (d) very hot(50°C)
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Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers 
are reports of significant research (typically less than 7,000 words, including tables, figures, and references) 

A research paper must include: 

a) A title which should be relevant to the theme of the paper. 
b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.  
c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus. 
d) An introduction, giving fundamental background objectives. 
e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit 

repetition, sources of information must be given, and numerical methods must be specified by reference. 
f) Results which should be presented concisely by well-designed tables and figures. 
g) Suitable statistical data should also be given. 
h) All data must have been gathered with attention to numerical detail in the planning stage. 

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any 
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed. 

i) Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also 
be summarized. 

j) There should be brief acknowledgments. 
k) There ought to be references in the conventional format. Global Journals recommends APA format. 

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much 
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow 
instructions. They will also be published with much fewer delays than those that require much technical and editorial 
correction. 

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity. 
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Format Structure 

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to 
published guidelines. 

All manuscripts submitted to Global Journals should include: 

Title 

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with 
spaces), names of the authors and co-authors, and the place(s) where the work was carried out. 

Author details 

The full postal address of any related author(s) must be specified. 

Abstract 

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the 
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon. 

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing 
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be 
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper. 

Keywords 

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find 
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval, 
mining, and indexing. 

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list 
of possible keywords and phrases to try. 

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search 
should be as strategic as possible. 

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most 
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a 
research paper?” Then consider synonyms for the important words. 

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases, 
the keywords under which a research paper is abstracted are listed with the paper. 

Numerical Methods 

Numerical methods used should be transparent and, where appropriate, supported by references. 

Abbreviations 

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them. 

Formulas and equations 

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality 
image. 
 
Tables, Figures, and Figure Legends 

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable 
format and not as images. References to these tables (if any) must be mentioned accurately. 
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Figures 

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic 
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it. 

Preparation of Eletronic Figures for Publication 

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent 
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only. 
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF 
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi              (line drawings). Please give the data 
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and 
with a TIFF preview, if possible). 

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line 
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi. 

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that 
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and 
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the 
color fee after acceptance of the paper. 

Tips for Writing a Good Quality Science Frontier Research Paper 

1. Choosing the topic: 

 

In most cases, the topic is selected by the interests of the author, but it can also be suggested by the 
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking 
several questions of yourself, like "Will I be able to carry out a search in this area? Will I find all necessary resources to 
accomplish the search? Will I be able to find all information in this field area?" If the answer to this type of question is 
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also, 
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed 
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that 
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So 
present your best aspect.

 

2.

 

Think like evaluators:

 

If you are in confusion or getting demotivated because your paper may not be accepted by the 
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your 
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or 
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your 
outline must be related to the topic you have chosen.

 

3.

 

Ask your

 

guides:

 

If you are having any difficulty with your research, then do not hesitate to share your difficulty with 
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you 
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list 
of essential readings.

 

4.

 

Use of computer is recommended:

 

As you are doing research in the field of science frontier then this point is quite 
obvious.

 

Use right software: Always use good quality software packages. If you are not capable of judging good software, 
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can 
get through the internet.

 

5.

 

Use the internet for help:

 

An excellent start for your paper is using Google. It is a wondrous search engine, where you 
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research 
paper or find a model research paper. You can download books from the internet. If you have all the required books, place 
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big 
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should 
strictly follow here.
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Techniques for writing a good quality Science Frontier Research paper:



6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit 
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will 
make your search easier. 

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it. 

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a 
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your 
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any 
important thing like making a research paper, you should always have backup copies of it either on your computer or on 
paper. This protects you from losing any portion of your important data. 

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. 
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to 
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do 
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant 
to science, use of quotes is not preferable. 

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have 
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in 
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete. 

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying. 

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and 
unable to achieve your target. 

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of 
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment 
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice. 

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish 
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly) 
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward. 
Put together a neat summary. 

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should 
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain 
your arguments with records. 

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will 
degrade your paper and spoil your work. 

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research 
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a 
particular part in a particular time slot. 

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere, 
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you 
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and 
food. 

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources. 

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This 
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you 
acquire colleagues, they can give you ideas which will be helpful to your research. 
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think 
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their 
descriptions, and page sequence is maintained. 

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs." 
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never 
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove 
quotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never 
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies. 
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands, 
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or 
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review. 

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies 
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical 
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot 
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include 
examples. 

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings. 
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the 
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A 
good quality research paper format is essential because it serves to highlight your research paper and bring to light all 
necessary aspects of your research. 

Informal Guidelines of Research Paper Writing 

Key points to remember: 

• Submit all work in its final form. 
• Write your paper in the form which is presented in the guidelines using the template. 
• Please note the criteria peer reviewers will use for grading the final paper. 

Final points: 

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the 
following sections, submitted in the order listed, with each section starting on a new page: 

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that 
directed you to make a study. As you carry out the process of study, the method and process section will be constructed 
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar 
intellectual paths throughout the data that you gathered to carry out your study. 

The discussion section: 

This will provide understanding of the data and projections as to the implications of the results. The use of good quality 
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings. 

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent 
preparation, and controlled record-keeping are the only means to make straightforward progression. 

General style: 

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general 
guidelines. 

To make a paper clear: Adhere to recommended page limits. 
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Mistakes to avoid: 

• Insertion of a title at the foot of a page with subsequent text on the next page. 
• Separating a table, chart, or figure—confine each to a single page. 
• Submitting a manuscript with pages out of sequence. 
• In every section of your document, use standard writing style, including articles ("a" and "the"). 
• Keep paying attention to the topic of the paper. 
• Use paragraphs to split each significant point (excluding the abstract). 
• Align the primary line of each section. 
• Present your points in sound order. 
• Use present tense to report well-accepted matters. 
• Use past tense to describe specific results. 
• Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives. 
• Avoid use of extra pictures—include only those figures essential to presenting results. 

Title page: 

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have 
acronyms or abbreviations or exceed two printed lines. 

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported 
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in 
itself. Do not cite references at this point. 

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer 
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant 
conclusions or new questions. 

Write your summary when your paper is completed because how can you write the summary of anything which is not yet 
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability 
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The 
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any 
summary. Try to limit the initial two items to no more than one line each. 

Reason for writing the article—theory, overall issue, purpose. 

• Fundamental goal. 
• To-the-point depiction of the research. 
• Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of 

any numerical analysis should be reported. Significant conclusions or questions that emerge from the research. 

Approach: 

o Single section and succinct. 
o An outline of the job done is always written in past tense. 
o Concentrate on shortening results—limit background information to a verdict or two. 
o Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important 

statistics) are just as significant in an abstract as they are anywhere else. 

Introduction: 

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background 
information to be capable of comprehending and calculating the purpose of your study without having to refer to other 
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive 
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the 
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if 
needed, but do not present any particulars about the protocols here. 
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The following approach can create a valuable beginning: 

o Explain the value (significance) of the study. 
o Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon 

its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it. 
o Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose 

them. 
o Briefly explain the study's tentative purpose and how it meets the declared objectives. 

Approach: 

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job 
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you 
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The 
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad 
view. 

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases. 

Procedures (methods and materials): 

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a 
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of 
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped 
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit 
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of 
subheadings is suggested and ought to be synchronized with the results section. 

When a technique is used that has been well-described in another section, mention the specific item describing the way, 
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad 
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of 
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders. 

Materials: 

Materials may be reported in part of a section or else they may be recognized along with your measures. 

Methods: 

o Report the method and not the particulars of each process that engaged the same methodology. 
o Describe the method entirely. 
o To be succinct, present methods under headings dedicated to specific dealings or groups of measures. 
o Simplify—detail how procedures were completed, not how they were performed on a particular day. 
o If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all. 

Approach: 

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the 
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third 
person passive voice. 

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences. 

What to keep away from: 

o Resources and methods are not a set of information. 
o Skip all descriptive information and surroundings—save it for the argument. 
o Leave out information that is immaterial to a third party. 
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Results: 

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective 
details of the outcome, and save all understanding for the discussion. 

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to 
present consequences most efficiently. 

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data 
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if 
requested by the instructor. 

Content: 

o Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables. 
o In the manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate. 
o Present a background, such as by describing the question that was addressed by creation of an exacting study. 
o Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if 

appropriate. 
o Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or 

manuscript. 

What to stay away from: 

o Do not discuss or infer your outcome, report surrounding information, or try to explain anything. 
o Do not include raw data or intermediate calculations in a research manuscript. 
o Do not present similar data more than once. 
o A manuscript should complement any figures or tables, not duplicate information. 
o Never confuse figures with tables—there is a difference.  

Approach: 

As always, use past tense when you submit your results, and put the whole thing in a reasonable order. 

Put figures and tables, appropriately numbered, in order at the end of the report. 

If you desire, you may place your figures and tables properly within the text of your results section. 

Figures and tables: 

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached 
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and 
include a heading. All figures and tables must be divided from the text. 

Discussion: 

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded 
based on problems with the discussion. There is no rule for how long an argument should be. 

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the 
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results 
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The 
implication of results should be fully described. 

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain 
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have 
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the 
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded 
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain." 
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results 
that you have, and take care of the study as a finished work. 

o You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea. 
o Give details of all of your remarks as much as possible, focusing on mechanisms. 
o Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was 

correctly restricted. Try to present substitute explanations if they are sensible alternatives. 
o One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go 

next? The best studies unlock new avenues of study. What questions remain? 
o Recommendations for detailed papers will offer supplementary suggestions. 

Approach: 

When you refer to information, differentiate data generated by your own studies from other available information. Present 
work done by specific persons (including you) in past tense. 

Describe generally acknowledged facts and main beliefs in present tense. 

The Administration Rules 

Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc. 

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to 
avoid rejection. 

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your 
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to 
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and 
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript. 

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is 
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid 
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your 
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read 
your paper and file. 
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Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data,

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring

                                          

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS 

Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading 

solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after 

decision of Paper. This report will be the property of Global Journals.
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