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Abstract 

The basic aim of this paper is to highlight the hidden 
energy source and understand the mechanism of the 
controversial and spectacular ‘cold nuclear fusion’ at 
nuclear energy scales. Following the concept of strong 
interaction, theoretically, fusion of proton seems to 
increase the binding energy of the final atom by 8.8 MeV. 
Due to Coulombic repulsion, asymmetry effect, pairing 
effect and, other nuclear effects, final atom is forced to 
choose a little bit of binding energy less than 8.8 MeV and 
thus it is able to release left over binding energy in the 
form of internal kinetic energy or external thermal energy. 
Thus, in cold fusion, heat release to occur, binding energy 
difference of final atom and base atom seems to be less 
than 8.8 MeV.  Qualitatively, energy released during cold 
fusion seems to be approximately equal to 8.8 MeV minus 
the difference of binding energy of final and base atoms. 
Based on this idea, under normal conditions, for the case 
of 2He4, fusion of four protons can liberate (35.2-28.3)=6.9 
MeV and it is 3.5 times less than the current estimates. 
Point to be understood is that, lesser the binding energy 
of final atom, higher the liberated thermal energy and 
vice versa. With a suitable catalyst and sufficient 
hydrogen under suitable pressure, if reactor’s 
temperature is maintained at (1000 to 1500) 0C, there 
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seems a lot of scope for a chain reaction of cold fusion in 
which light isotopes transform to their next stage with 
increased proton number or mass number and liberate 
safe and clean heat energy continuously. By arranging 4 
to 6 reactors and charging them periodically in tandem, 
required thermal energy can be produced continuously. 
In this new direction, by carefully selecting the base 
isotope and its corresponding catalyst, experiments can 
be conducted and ground reality of cold fusion can be 
understood at various temperature and pressure 
conditions.                    

Keywords: cold nuclear fusion, maximum binding energy per 
nucleon, nuclear experiment 

1. Introduction 

Since 1989, many scientists and engineers are seriously working on 
cold nuclear fusion experiments that produce ‘excess’ heat with no 
hazardous nuclear radiation. Here it is very important to 
emphasize that, energy liberated in cold nuclear fusion is 
approximately one million times higher than the energy released in 
burning of ordinary fossil fuels. It clearly indicates the less 
consumption rate of cold fusion fuel in milligram/sec compared 
with more consumption of fossil fuels in liter/sec. Point to be noted 
is that, as the name it suggests, ‘cold nuclear fusion’ can be 
visualized as a peculiar exothermic nuclear physical phenomenon 
associated with fusion of atoms at low temperatures of the order 
300 to 1000 degree Kelvin against currently believed fusion of 
atoms associated with a temperature of the order of million-degree 
Kelvin. Cold fusion experiments can be classified into two 
categories. First one is ‘Electrolytic Cold Fusion’ associated with 
‘Electrolysis of Deuterium’ and second one is ‘Hydrated Cold 
Fusion’ associated with ‘preheating of hydrated metals in a 
pressurized reactor. Due to failure of experimental repeatability 
and ‘lack’ of proper physical theoretical models, cold nuclear 
fusion experimental results could not be published in mainstream 
journals for the past 30 years. It will be a very bad remark to 
modern science history. We would like to emphasize the point that, 
if it is strongly believed that, “science is meant for mankind 
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development and nature protection”, new and strange 
experimental results and scientific thoughts should not be ignored 
at their budding stage. After all, modern science is having hardly 
150 years of strong experimental career and it is ‘nothing’ in front 
of the cosmological time evolution of mankind. 

One should not forget the historical fact that even though 
‘Quantum theory’ of light and ‘Superconductivity’ were the best 
outputs of well-conducted experiments, it took very long time to 
believe and understand. It is surprising and shocking to note that, 
even though Einstein had been honored with the prestigious Nobel 
prize for ‘Photoelectric effect’ that successfully demonstrated the 
nature of energy quantum, he strongly suspected the independent 
nature of quantum mechanics against gravity.  

In a theoretical perceptive, for any scientist, it is imperative to 
explain the possibility of low-temperature nuclear fusion of atoms 
against hot fusion and the dominating nuclear Coulombic repulsive 
forces. As there was a failure in explanation, in many cases, 
mainstream scientists criticized other scientists working on cold 
nuclear fusion. In this context, important point to be noted is that, 
increasing mass number of nucleus can be considered as a 
representation of increasing strong nuclear attraction. Based on this 
point, it can be understood as fusion of two hydrogen ions/atoms 
under hot nuclear fusion scheme seems to be different from fusion 
of a heavy atom that constitutes 50+ nucleons and one hydrogen 
atom under cold nuclear fusion scheme.  

Based on the repeatable nature of hydrated cold fusion experiments 
conducted by S. Focardi, Andrea Rossi, A. G. Parkhomov, E. O. 
Belousova Yu. N. Bazhutov, A. I. Gerasimova, V. P. Koretskiy, 
Yasuhiro Iwamura, Tadahiko Mizuno, Jed Rothwell, Prahlada 
Ramarao, N. S. Varaprasad, P. Shyam Sunder and Shashank G 
Dath, and other eminent scientists, it seems compulsory to review 
the basics of cold nuclear fusion positively. In this paper, we 
propose a theoretical mechanism for understanding the excess heat 
generated in hydrated cold fusion experiments. It needs further 
study with respect to authors proposed unified nuclear binding 
energy scheme (that ignores nuclear Coulombic repulsions) and 
other available theoretical cold nuclear fusion models.    
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It may be noted that, five different government funded laboratories 
under the control of the United States Navy & Army and National 
Institutes of Standards and Technology are planning to conduct 
experiments to settle the debate over this little-understood and 
highly controversial topic. Despite the controversy and stigma 
associated with Cold nuclear fusion, many experts across the U.S. 
military believe that the science behind them is sound, and if 
working technologies can someday be developed, it could 
transform military operations to an extent not seen in over a 
century.  In this context, readers are encouraged to visit the URL 
for its ongoing status and clarity: https://www.thedrive.com/the-
war-zone/40105/navy-labs-to-reopen-the-case-on-once-taboo-cold-
fusion.          

2. Current encouraging progress and upcoming mega 
project funds 

As the main objective of cold nuclear fusion is to produce clean 
thermal energy, from 2015 onwards, ‘Goggle’ team put a lot of 
effort into understanding and generating excess heat via all known 
experimental cold nuclear techniques with advanced and more 
sophisticated measuring tools. Even though it was a failure, in 
2019-20, Google team members published a seminal paper in the 
prestigious journal ‘Nature’ and expressed their strong 
encouragement for conducting future experiments. Another 
interesting point to be noted is that, right from the beginning, The 
NASA team has shown lot of interest in cold fusion techniques and 
in 2020, published two very important papers in the prestigious 
journal ‘Physical Review C’ paving a way for accomplishment of 
cold nuclear fusion with ‘deuterated’ Erbium atoms by a new 
technique called ‘lattice confinement’. Following these points and 
considering the main objective of generating clean energy, in 2020 
last quarter, European Union funded 10 million Euros for two cold 
nuclear fusion projects for a period of 4 years.     

3. The Basic mechanism of Hydrated cold nuclear fusion 

Considering ‘Hydrated cold nuclear fusion’ experiments, we 
propose the following points.  
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1. Evacuated and sealed reactor is loaded with small 
quantity of very fine Nickel like powder and large 
quantity of hydrogen gas under certain pressure. 

2. As the reactor is slowly heated by external electric 
power, reactor temperature and pressure, both, slowly 
increase and hydrogen atoms start making to and for 
forced oscillations in the reactor. 

3. At certain controllable temperature and pressure 
conditions, hydrogen atoms start entering the nuclear 
core of the Nickel atoms triggering nuclear fusion 
reactions. 

4. Within the nuclear core of Nickel atom, due to weak 
nuclear interaction, hydrogen atom immediately 
transforms to a neutron and by strong attractive nuclear 
force, a new neutron joins with nuclear core and 
increases Nickel mass by one unit. 

5. Sometimes, within a short span, due to weak nuclear 
force, newly formed neutron transforms to proton, 
electron, and neutrino. 

6. Due to strong nuclear attractive force, a new proton 
joins with Nickel’s nuclear core and increases the 
nuclear proton number by one unit.  

7. New electron joins with Nickel’s electronic orbits and 
increases Nickel’s electron number by one unit.  

8. In this way, within the nuclear reactor, as time is 
progressing, Nickel mass number increases slowly, and 
some times, Nickel transforms to its next level new 
atoms. This concept can be compared with the observed 
cold fusion nuclear transmutations.   

9. Based on the currently believed nuclear binding energy 
scheme, maximum binding energy per nucleon is 
around 8.8 MeV.  

10. Considering the fusion of one hydrogen atom in 
hydrated cold fusion, energy acquired by the final 
nucleus during the fusion of hydrogen atom seems to be 
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8.8 MeV. This can be considered as the origin of ‘missing 
energy’ or ‘excess energy’ in cold nuclear fusion.  

11. In the absence of an increase in internal kinetic energy, 
there is a scope for liberation of excess energy in the 
form of safe thermal energy. This can be considered as 
the basic information missing in mainstream nuclear 
physics.  

12. Due to Coulombic repulsion, asymmetry effect, pairing 
effect, and other nuclear effects, final atom is forced to 
choose a little bit of binding energy less than 8.8 MeV 
and thus it is able to release left over binding energy in 
the form of internal kinetic energy or external thermal 
energy. Thus, in hydrated cold fusion, heat release 
occurs, binding energy difference of final atom and base 
atom seems to be less than 8.8 MeV.   

13. Qualitatively, energy released during hydrated cold 
fusion seems to be approximately equal to 8.8 MeV 
minus the difference of binding energy of final and base 
atoms.  

14. Based on this idea, under normal conditions, for the case 
of 2He4, fusion of four protons can liberate (35.2-
28.3)=6.9 MeV and it is 3.5 times less than the current 
estimates.  

15. Point to be understood is that, lesser the binding energy 
of final atom, higher the liberated thermal energy and 
vice versa.  

16. Reactor input charge can be chosen to constitute, less 
abundant, stable and heavy mass numbers of light Z in 
large proportion so that, after fusing with hydrogen, 
output becomes more abundant, light and stable mass 
numbers of Z+1. Thus difference in binding energy of 
(Z+1, A+1) and (Z, A) is on lower side and less than 8.8 
MeV.  

17. Considering 28Ni62 and 29Cu63 isotopes, liberated thermal 
energy can be around {8.8–(550.0–544.4)}= 3.2 MeV.  
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18. Considering the case of fusion of two Deuterium atoms, 
liberated thermal energy can be around, {(4*8.8)–[28.3–
(2*2.22)]}=11.3 MeV. Clearly speaking, fusion of two 
deuterium atoms can be considered as a representation 
of fusion of 4 nucleons. Binding energy of 2He4 is 28.3 
MeV and binding energy of deuterium is 2.22 MeV.    

19. With a suitable catalyst and sufficient hydrogen under 
suitable pressure, the reactor’s temperature is 
maintained at (1000 to 1500)0C, there seems a lot of 
scope for a chain reaction of cold fusion in which light 
isotopes transform to their next stage with increased 
proton number or mass number and liberate safe and 
clean heat energy continuously.  

20. By arranging 4 to 6 reactors and charging them 
periodically in tandem, required thermal energy can be 
produced continuously. In this new direction, by 
carefully selecting the base isotope and its 
corresponding catalyst, experiments can be conducted 
and ground reality of cold fusion can be understood at 
various temperature and pressure conditions.       

4. Authors recently proposed unified nuclear binding 
energy scheme 

The Aim of proposing our unified nuclear binding energy scheme 
is to show that, without considering the Coulombic energy term, 
nuclear binding energy can be modelled with four simple terms 
having one unique energy coefficient. Our approximate model 
relation can be expressed in the following way. Starting from Z=3 
to 120,  
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Here, we would like to appeal that,  

1. A  can be considered as a representation of volume term.   

2. 
( )1 0.0019fgA A ZN +

can be called as the geometric number 
of free or unbound nucleons. 

3. 
1 3A  can be called a radial factor associated with nucleons. 

 

4. 
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 can be called an isotopic asymmetric term 
associated with mean stable mass number.   

5. Binding energy coefficient, 
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and fine structure ratio ( ) . 

6. The numbers 0.0016 and 0.0019 seem to be associated with 
‘weak’ interaction. We noticed that the number 0.0016 
seems to be the ratio of mean mass of pions and mean mass 
of electroweak bosons. Readers are encouraged to refer to 
our recently published papers.  It can be expressed as 
follows. 
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On careful observation, from relation (2), it is very clear that direct 
role of Coulombic term is negligible in nuclear binding energy 
scheme. Proceeding further, we have further simplified the relation 
(2) in the following way. Starting form Z=3 to 118,   
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Based on the relation (4), it is very clear to say that Coulombic 
repulsion has no direct role in understanding nuclear binding 
energy schemes. It needs further study and still, we are working in 
this direction.  

5. String theory Vs Cold nuclear fusion 

For 50 years, modern scientists are seriously working on multi- 
dimensional string theory.  But, till today no single experiment had 
revealed any new dimension. In addition to that, so far, the 
intended purpose of string theory is not being served in unifying 
the four basic interactions. Conceptual point of view, String theory 
is one of the best ideas in the entire history of theoretical physics 
and one of the greatest disappointments as it has no single testable 
prediction. It may be noted that string theory is failing in 
understanding strong interaction and failing in estimating the 
magnitudes of fundamental physical constants. Even then, modern 
scientists are seriously working on its development and spending 
millions of dollars. Here we would like to emphasize the point that, 
‘string theory’ is having conceptual beauty and ‘cold nuclear 
fusion’ is having experimental beauty. In near future, both the 
concepts will have a great control over scientific and industrial 
development and eco-friendly environment.               

6. Conclusion 

In section-1, we have clearly explained the issues connected with 
cold nuclear fusion theory and experiments. In section-2, we have 
clearly explained the current positive status of cold nuclear fusion 
experiments with new and upcoming mega funding sources. We 
would like to emphasize the point that, either mechanism point of 
view or nuclear energy point of view and heat energy liberation 
point of view, at present no one is having a clear idea on cold 
nuclear fusion. In section-3, we tried our level best in explaining the 
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basic mechanism of hydrated cold nuclear fusion and its thermal 
energy liberation secret. If it is found to be valid and worth of 
consideration, in near future, cold nuclear fusion experiments can 
be carried out with great confidence. In section-4, we proposed a 
unified nuclear binding energy scheme by using which nuclear 
Coulombic repulsive forces that are assumed to have a key role in 
understating nuclear fusion scheme can be given a second 
preference. By comparing the current progress of String theory 
with current cold nuclear fusion experiments, in section-5, we are 
trying to highlight the significance, importance, and need of cold 
nuclear fusion implementation. Hence forth, by considering the 
current ‘poor status’ of workable models of cold nuclear fusion and 
‘rich stratus’ of repeatable hydrated nuclear fusion experiments, 
our proposed concepts can be recommended for further study and 
research. 

Acknowledgements 

Authors are greatly inspired by Dr. Andera Rossi and Dr. Prahlada 
Ramarao for their dedicated experimental contributions in this 
most complicated and innovative field of nuclear research. Author 
Seshavatharam is indebted to professors Shri M. Nagaphani Sarma, 
Chairman, Shri K. V. Krishna Murthy, Founder Chairman, Institute 
of Scientific Research in Vedas (I-SERVE), Hyderabad, India and 
Shri K. V. R. S. Murthy, former scientist IICT (CSIR), Govt. of India, 
Director, Research and Development, I-SERVE, for their valuable 
guidance and great support in developing this subject.  

References 

M. Fleischmann and S. Pons. (1989) Electrochemically induced 
nuclear fusion of deuterium, J. Electroanal. Chem. 261, 301-
308. 

Cohen, J. S., & Davies, J. D. (1989) Is cold fusion hot? Nature 338, 
705-706. 

Frodl, P., et al. (1990) Possible participation of Lithium in 
Fleischman Pons reaction is testable. Zeitschrift fur 
Naturforschung 45a, 757-758. 



Seshavathram et al                             On the Role of Nuclear Binding Energy 

39 

 

S. Focardi, V. Gabbani, V. Montalbano, F. Piantelli, and S. Veronesi. 
(1998) Large excess heat production in Ni-H systems, 
Nuovo Cimento A, 111, 1233-1242. 

McKubre, M.C.H. (2003) The Need for Triggering in Cold Fusion 
Reactions. In Tenth International Conference on Cold 
Fusion. Cambridge, MA: LENR-CANR.org. 

S. B. Krivit and J. Marwan, A new look at low-energy nuclear 
reaction research, J. Environ. Monit. 11, 1731- 46 (2009). 

Y. N. Srivastava, A. Widom and L. Larsen. (2010) A primer for 
electroweak induced low-energy nuclear reactions. 
PRAMANA, Journal of physics, 75(4), 617–637. 

Edmund Storms. (2012) An explanation of lowenergy nuclear 
reactions (cold fusion). Journal of Condensed Matter 
Nuclear Science 9, 96-107. 

S. Krivit. (2013) Nuclear phenomena in low-energy nuclear reaction 
research. Naturwissenschaften 100, 899-900. 

Muelenberg, A., & Sinha, K. P. (2013) Lochon and extended-lochon 
models for LENR in a lattice. Infinite Energy Magazine 112, 
29-32. 

Giuseppe Levi et al. (2014) Observation of abundant heat 
production from a reactor device and of isotopic changes in 
the fuel. 
https://amsacta.unibo.it/4084/1/LuganoReportSubmit.pdf 

A. G. Parkhomov and E. O. Belousova (2016) Research into Heat 
Generators Similar to High-temperature Rossi Reactor. J. 
Condensed Matter Nucl. Sci. 19, 244–256.  

Edmund Storms. (2015) Introduction to the main experimental 
findings of the LENR field. Current Science 108, 535-539. 

Norman D. Cook and Andrea Rossi. On the Nuclear Mechanisms 
Underlying the Heat Production by the E-Cat. 2015. arXiv: 
1504.01261 [physics.gen-ph]. 

McKubre MCH. (2015) Cold fusion: Comments on the state of 
scientific proof. Current Science. 108(4):495-498. 



Mapana-Journal of Sciences                                                         ISSN 0975-3303 

 

40 

 

Lomax A. (2015) Replicable cold fusion experiment: heat/helium 
ratio. Current Science. 108(4), 574-577. 

Seshavatharam UVS and Lakshminarayana S. (2015) Nickel–the 
ultimate substitute of Coal, Oil and Uranium. International 
Journal of Sustainable and Green Energy. 4(4-1):1-6. 

Yu. N. Bazhutov, A. I. Gerasimova, V. P. Koretskiy. (2016) Plasma 
Electrolysis as Foundation for Russian E-Cat Heat 
Generator. Journal of nuclear physics. Andrea Rossi’s blog 
(Feb’2016, 10 pages) 

Edmund Storms. (2017) A New Source of Energy using Low-
Energy Fusion of Hydrogen. Environ Sci. Ind. J. 13(2), (7 
pages) 

Prahlada Ramarao, N. S. Varaprasad, P. Shyam Sunder and 
Shashank G Dath. http://coldfusioncommunity.net/wp-
content/uploads/2018/05/Ramarao-Prahlada-1.pdf  

Mizuno, T. and J. Rothwell. (2019) Excess Heat from Palladium 
Deposited on Nickel. J. Condensed Matter Nucl. Sci., 29, 1-
12. 

Tadahiko Mizuno and Jed Rothwell. (2019) Increased Excess Heat 
from Palladium Deposited on Nickel. The 22nd 
International Conference for Condensed Matter Nuclear 
Science ICCF-22. Assisi, Italy. Mizuno Increased excess heat 
(lenr-canr.org) 

Jean-Paul Biberian. Cold Fusion: Advances in Condensed Matter 
Nuclear Science. Elsevier (2020). ISBN:0128159456, 
9780128159453 

Andrea Rossi. (2020) E-Cat S K and long-range particle interactions. 
Research Gate Preprint. DOI: 
10.13140/RG.2.2.28382.48966/11 

Peter L. Hagelstein. (2016) Current Status of the Theory and 
Modeling Effort based on Fractionation. J. Condensed 
Matter Nucl. Sci. 19,  98–109. 



Seshavathram et al                             On the Role of Nuclear Binding Energy 

41 

 

Peter L. Hagelstein and Irfan U. Chaudhary. (2015) Phonon models 
for anomalies in condensed matter nuclear science. Current 
Science. 108(4), 507-513. 

P. L. Hagelstein, M. C. H. McKubre and F. L. Tanzella. (2009) 
Electrochemical models for the Fleischmann–Pons 
experiment, Proc. ICCF15, Rome, Italy, p.16. 

G. Verner, M. Swartz and P. Hagelstein. (2015) Summary report: 
Introduction to Cold Fusion–IAP course at the 
Massachusetts Institute of Technology, Current Science. 108, 
653–654. 

M. Srinivasan. (1991) Nuclear fusion in an atomic lattice: An update 
on the international status of cold fusion research. Current 
Science. 60(7), 417-439. 

Chechin, V. A., Tsarev, V. A., Rabinowitz, M. et al. (1994) Critical 
review of theoretical models for anomalous effects in 
deuterated metals. Int. J. Theor. Phys. 33, 617–670. 

Berlinguette, C. P., Chiang, Y. M., Munday, J. N. et al. 
(2019)Revisiting the cold case of cold fusion. Nature 570, 45–
51. 

Philip Ball. (2020) Lessons from cold fusion, 30 years on. NATURE, 
569, 601. 

Vladimir Pines et al. Nuclear fusion reactions in deuterated metals. 
(2020) Phys. Rev. C, 101(4), 044609, (12 pages). 

Steinetz Bruce M et al. Novel nuclear reactions observed in 
bremsstrahlung-irradiated deuterated metals. (2020) Phys. 
Rev. C. 101(4), 044610, (13 pages) 

Cht Mavrodiev S and Deliyergiyev M. A.(2018). Modification of the 
nuclear landscape in the inverse problem framework using 
the generalized Bethe-Weizsäcker mass formula. Int. J. Mod. 
Phys. E 27: 1850015 

Möller, P., Sierk, A. J., Ichikawa, T., Sagawa, H. (2016). Nuclear 
ground-state masses and deformations: FRDM 2012. Atomic 
Data and Nuclear Data Tables, 109, 1-204. 



Mapana-Journal of Sciences                                                         ISSN 0975-3303 

 

42 

 

Seshavatharam UVS, Lakshminarayana S. (2020). Understanding 
nuclear stability and binding energy with powers of the 
strong coupling constant. Mapana Journal of Sciences. 19(1), 
35-70.  

Seshavatharam UVS, Lakshminarayana S (2019) On The Role of 
Nuclear Quantum Gravity In Understanding Nuclear 
Stability Range of  Z = 2 to 118. J. Nucl. Phys. Mat. Sci. Rad. 
A 7(1): 43–51.  

Seshavatharam UVS and  Lakshminarayana S. (2021) On the 
Combined Role of Strong and Electroweak Interactions in 
Understanding Nuclear Binding Energy Scheme. Mapana 
Journal of Sciences, 20(1),1-18. 

Seshavatharam UVS, Lakshminarayana S.,  (2021) Strong and Weak 
Interactions in Ghahramany’s Integrated Nuclear Binding 
Energy Formula. World Scientific News, 161, 111-129. 

Seshavatharam UVS, Lakshminarayana S., H. K. Cherop and K. M. 
Khanna. (2022) Three Unified Nuclear Binding Energy 
Formulae. World Scientific News, 163, 30-77. 

P. A. Zyla et al. (Particle Data Group), (2020) Review of particle 
physics, Prog. Theor. Exp. Phys. 2020, 083C01. 

Sunil Mukhi. (2011). String theory: a perspective over the last 25 
years. Class. Quant. Grav. 28 153001 

Kris Pardo et al. (2018). Limits on the number of spacetime 
dimensions from GW170817. Journal of Cosmology and 
Astroparticle Physics. 7, 048. 

Seshavatharam UVS and Lakshminarayana S. (2021) On the 
Compactification and Reformation of String Theory with 
Three Large Atomic Gravitational Constants. International 
Journal of Physical Research, 9(1), 42-48. 

Jacques Ruer (2020) Could LENR Change the World? J. Condensed 
Matter Nucl. Sci. 33, 314–322. 

 


