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1. THE STATE OF ART 

Based on the previously author works about models on nucleons structure and on the bias current 

inside  valence nucleons  during   stimulation by a laser, in the present one is analyzed the 
feasibility of  some experiments to prove this theoretical finding Mehedinteanu (2015). 

The adsorption and absorption of hydrogen on palladium are described in Aldag and Schmidt (1994), 
when the binding energies of about 22, 25, and 35 kcal/mole were observed, and the saturation 

coverage at 300 °K was 0.39 H/Pd and at 200 °K this value was increased to 0.95 H/Pd.  

In Manchester and San-Martin (1994), the neutron diffraction studies have shown that hydrogen 

atoms randomly occupy the octahedral interstices in the metal lattice (in a fcc lattice there is one 
octahedral hole per metal atom). The limit of absorption at normal pressures is PdH0.7, indicating that 

approximately 70% of the octahedral holes are occupied. The absorption of hydrogen is reversible, 

and hydrogen rapidly diffuses through the metal lattice.  

The process of surface absorption of hydrogen has been shown by scanning tunneling to require 

aggregates of at least three vacancies on the surface of the crystal to promote the dissociation of the 

hydrogen molecule. Mitsui and Fomin (2003).  

Since the structure of the atoms is: 

Pd:  [Kr] 4d
10

   2, 8, 18, 18;         Kr:  [Ar] 3d
10

 4s
2
 4p

6
    2, 8, 18, 8 

decay

Abstract: Based on the previously author works about models on nucleons structure and on the bias current 

inside  valence nucleons  during β – decay stimulation by a laser, in the present one is analyzed the feasibility 

of these experiments. Thus, by using QM&MD programme: fhi98md is confirmed the apparition of high 

Hydrogen (Deuterium) coverage (at ~pm distances) of the surface of Pd lattice, mainly due of the Hydrogen 

or Deuterium ions  screening by Pd valence electrons, the same for the graphene case. Also is proved the 

author’s model of vortex assisted photon beta decay, when a laser photon makes this process much more 

probable by creating a spot (melt) in nucleon with suppressed order parameter that lowering the energy 

barrier for vortex crossing together with an heavy electron (bias current ) as resulting inside nucleons by 
a Schwinger effect due of the nucleon’s inner Electro-Magnetic (EM) field. Then, if are used lasers of modest 

power  it can appears a net gain of ~20. At this high coverage fraction, the H/D ions at a deep screening near 

ground state is followed by an electron expulsion, and of proton charge neutralized (like a neutron). Also, it is 

found that the entanglement of inside nucleons quarks can produce a permanent hologram (spacetime 

deformation) around nucleons, just when these one were born, respectively, at Universe Confinement Epoch. 

The spacetime deformed     10nm that permits the fall (Casimir effect  attraction) of neighborhood nucleons if 

at this distance penetrates the screening of the ions (H/D)  due of metal/graphene electrons, and of  ions 

oneself electrons’ production due of LASER irradiation,  thus, it is created a battery effect and eventually the 
enhancement of ions fusion.  

Keywords: nuclear fusion, entanglement, β – decay, alternative energy source, Laser irradiation, instant 

electrical current, QM&MD programme 
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Ar:  [Ne] 3s
2
 3p

6        
  2, 8 ,8               Ne:   [He] 2s

2
 2p

6
        He:  1s

2
       2, in order to obtain the inputs 

fort.11 and fort.12 together with start.inp for  fhi98start and fhi98md we use for fhiPP the input: 

fort_22.inp for Pd 

46.00  8  3  8  0.00 : z  nc  nv iexc rnlc  

    1  0   2.00      : n  l   f  

    2  0   2.00  

    2  1   6.00  

    3  0   2.00  

    3  1   6.00  

    3  2  10.00  

    4  0   2.00  

    4  1   6.00  

    4  2   9.00  

    5  0   1.00  

    5  1   0.00  

2  h                 : lmax  type  

Xenon 

[Kr] 4d
10

 5s
2
 5p

6 

per shell 2, 8, 18, 18, 8 
135

Xe syn 9.14 h β
− 1.16MeV Cs135  

Fort_22.inp for Xe 

54.00  9  2  8  0.00 : z  nc  nv iexc rnlc 

   1  0   2.00      : n  l   f 

   2  0   2.00 

   2  1   6.00 

   3  0   2.00 

   3  1   6.00 

   3  2  10.00 

   4  0   2.00 

   4  1   6.00 

   4  2  10.00 

   5  0   2.00 

   5  1   6.00 

2  h                 : lmax  s_pp_def 

An atom's nth electron shell can accommodate 2n
2
 electrons 

Core charge can also be calculated as 'atomic number' minus 'all electrons except those in the outer 

shell'. For example: Chlorine (element 17), with electron configuration 1s
2
 2s

2
 2p

6
 3s

2
 3p

5
, has 17 

protons and 10 inner shell electrons (2 in the first shell, and 8 in the second) so: 

Core charge = 17 − 10 = +7 
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A subshell is the set of states defined by a common  azimuthal quantum number, ℓ, within a shell. The 

values ℓ = 0, 1, 2, 3 correspond to the s, p, d, and f labels, respectively. The maximum number of 

electrons that can be placed in a subshell is given by 2(2ℓ + 1). This gives two electrons in an 

s subshell, six electrons in a p subshell, ten electrons in a d subshell and fourteen electrons in an 

f subshell. 

In Lischka and Axel Groß (2003), about the interaction of hydrogen with palladium surfaces, although 

bulk palladium can absorb large amounts of hydrogen, the most favorable position for hydrogen is on 

the surface, not in the bulk. Here, the adsorption energy of atomic H on Pd(100) in the fourfold 

hollow ~ 0.45 eV and  in the bridge position ~0.15 eV that are near constant as a function of the 

coverage (0.25÷1), that were  determined by density functional theory calculations within the local 

density approximation (LDA) using the FP-LMTO method  and by DFT calculations employing the 

generalized gradient approximation (GGA) for the exchange-correlation functional and using ultrasoft 

pseudotentials (US-PP). The coverage is defined as the number of hydrogen atoms per primitive 

surface unit cell. Adsorption in the fourfold hollow position is much more favorable than at the bridge 

position. This is a general trend for hydrogen adsorption on low-index Pd surfaces: hydrogen 

generally prefers to adsorb at the highly coordinated sites.  

In Gruber (2016), they report on the ability of freestanding single layer graphene to provide tens of 

electrons for charge neutralization of a slow highly charged ion within a few femto seconds. The 

amount of charge transferred to the highly charged ions (HCI) can be estimated by measuring the 

distribution of exit charge states outq  and the energy of highly charged Xe124

54  ions ( )70;54(  nZ  

after transmission through single layer graphene (SLG).  

Initial ion charge states of 3510  inq  and velocities below 0.5 nmfs
-1

 were used. Ions are 

transmitted through SLG under normal incidence and analyzed with respect to their charge state and 

kinetic energy by an electrostatic analyzer.  4.3h  is the width of the graphene layer. In this case, 

the elastic collisions (nuclear stopping) may cause direct knockout of carbon atoms, but less than one 

carbon atom is sputtered on average by a 10–100 keV Xe ions. Even if point defects are produced, 

they will likely disappear due to dissociation of ubiquitous hydrocarbon molecules. The absence of 

any traces of large-scale lattice deformations thus confirms the intrinsic ability of suspended SLG to 

locally sustain exceptionally high current densities, even though it cannot efficiently diffuse heat to a 

substrate.  

The HCI starts capturing electrons from graphene already at 9Ȧ. The strong attractive potential 

accelerates electrons towards the HCI and, approximately, half of them end up captured by it along 

the incoming path before penetration into the graphene sheet. The induced electronic charge density 

as the HCI approaches the graphene layer has two components : one is formed by the convoy 

electrons around the HCI position, forming an asymmetric wake potential that slows down the ion, 

and the other one is located at the graphene layer due to the target polarization. Both components 

merge as the HCI gets closer to the target and forward electron emission starts. Finally, after crossing 

the layer the projectile is nearly neutralized and the corresponding induced electronic charge is 

centered around the HCI along its outgoing path. The actual HCI is probably not fully relaxed at the 

instant of crossing the graphene layer and, therefore, it still suffers a number of autoionization 

processes and subsequent de-excitation without a significant energy loss. 

These results are in range of the experimentally Gruber (2016) determined energy loss for ions with 

exit charge state 2outq  and 4outq  as a function of the incident charge state inq , around 3.2keV 

for 32inq . The energy of the projectiles was kept constant for all inq  at keVE 40 . Here is  

calculated that HCIs with initial charge states 10inq , 20 and 40 capture ~9, ~17 and ~34 electrons 

during the passage through the graphene layer, respectively. 

Also, Holmid (2017) have obtained a release of mesons (muons) but with a different explanation. 
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In the following, we can say that these experimental results legitimate more our previously works 

Mehedinteanu (2007),  when we substitute  the ruly pseudo-potential ( QM-code input) for 

hydrogenlike atoms (including alpha) with the screened Coulomb potential as deduced from the well-
known Gamow alpha decay theory. 

Potential energy (chemisorptions)  of a H atom over a fcc hollow site of a Pd(111) surface as a 

function of the distance from the surface for a frozen substrate ,  have been determined by DFT-GGA 

calculations as  of ~-0.23÷0.3÷0.2eV for distances ~-1÷0÷1 Å, for a  coverage of  θ= 1, and of θ= 1/3.  

In present work we done a similar calculation with the program fhi98md Bockstedte and Kley (1997), 

Fuchs and M. Bockstedte (1998). 

In the following being calculated the electrical current as resulting from laser irradiation of these H(D) 
Pd coverage.  

2. THE EVALUATION OF PD-D REACTIONS WITH QM&MD PROGRAMME: FHI96MD  

This it was demonstrated by using a code package fhi98md which is an efficient code to perform 
density-functional theory (DFT) total-energy calculations for materials ranging insulators to transition 

metals. The package employs first-principles pseudo-potentials, and a plane-wave basis-set, and is 

used to done a special calculus for some metals (Pd) where are depozided on the surface and 

implanted interstitially 1;2;3 H ions. 

The package fhi98md is an efficient code to perform density-functional theory total-energy 

calculations for materials ranging insulators to transition metals. The package employs first-principles 

pseudo potentials, and a plane-wave basis-set. For exchange and correlation both the local density and 

generalized gradient approximations are implemented. 

In Polly-atomic systems as for example molecules, crystals, defects in crystals, surfaces, it is highly 

desirable to perform accurate electronic structure calculations, without introducing uncontrollable 

approximations. 

The emergency functional the key variable in DFT is the electron density n (r). 

Consequently, the complementary tool from the all package FHIPP it was used to obtain the pseudo-

potentials of H(D), Pd. Thus, is suficiently to substitute the ruly pseudo-potential ( QM-code input) 

for hydrogenlike atoms (including alpha) with the screened Coulomb potential as deduced from the 

well-known Gamow alpha decay theory. 

All that our suggest to use for hydrogen-like atoms (for other atoms are kept the original 

formulations) the pseudo-potential form, so neglecting the non-local contributions at the level of atom 

itself, respectively:   

 
Rrfor

r

eZZ D

o


2

4

1 


 

In [1] cited in Mehedinteanu (2007), an explanation of the large screening was suggested by the 

Debye plasma model applied to the quasi-free metallic electrons. In this approach, they combined the 

Drude model of metals (with a kinetic energy 0.5 kT for the quasi-free valence electrons) with the 

Debye model of plasma: the Drude-Debye model, in short Debye model.  The electron Debye radius 

around the deuterons in the lattice is given by  

  2/12/12

0 )/(69/ aeffaeffD nTnekTR    [m], 

with the temperature T of the quasi-free electrons in units K, neff the number of thesis electrons per 

metallic atom and the atomic density a in units of atoms m
-3

. For T = 293 K , a = 6 x 10
28

m
-3

, and 

neff = 1, is obtained a radius RD, which is about a factor 10 smaller than the Bohr radius of a hydrogen 

atom, therefore, we have  001.0 aRr D  ; ma 11

0 1029.5  .  
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The input is obtained with fhi98start applied to files start.inp and inp.mod, that obtaining inp.ini as an 

input to fhi98md plus the pseudo pontetials fort for each species Mehedinteanu (2007). In figure 

1(a,b,c,d) are presented the quart-octahedral holes in Pd lattice where are placed H(D) atoms. Thus, 
the main results of application are for: a),b),c) : respectively,  simple quart-octahedral Pd4  we have : 

(non-eq) total energy =   -78. a.u., for 1 D atom in the proximity of 1Pd (at 0.05Bohrs) of an internal 

energy at zero temperature = - a.u., see fig. 1(b) 

Palladium   1   -2.6175   -2.6175    0.0000 

Palladium   2    2.6175    2.6175    0.0000 

Palladium   3    2.6175   -2.6175    5.2350 

Palladium   4   -2.6175    2.6175    5.2350 

Hydrogen    1    0.0000    0.0000    2.6384 

The significative difference being: (-233 -(-78))x27.2=-4.18keV, for Pd-4 electrons-valence 

Near0.01Bohrs distance between H-H, fig.1c 

Atomic positions tau0 : 

Species    Nr.     x         y         z 

Palladium   1   -2.6175   -2.6175    0.0000 

Palladium   2    2.6175    2.6175    0.0000 

Palladium   3    2.6175   -2.6175    5.2350 

Palladium   4   -2.6175    2.6175    5.2350 

Hydrogen    1    0.0000    0.0000    2.6175 

Hydrogen    2    0.0000    0.0000    2.6280 

When, the internal energy at zero temperature = -331 a.u. (Pd- 4 valence electrons) 

The difference (-331a.u.- (-78.991727))x27.2=-6.8keV 

Pd4H4-fig.1d with the “extracted Hs to be visible” 

Palladium   1    0.0000    0.0000    0.0000 

Palladium   2    5.2350    5.2350    0.0000 

Palladium   3    5.2350    0.0000    5.2350 

Palladium   4    0.0000    5.2350    5.2350 

Hydrogen    1    2.6175    2.6175    2.6175 

Hydrogen    2    2.6175    2.6175    2.6280 

Hydrogen    3    2.6489    2.6175    2.6280 

Hydrogen    4    2.6175    2.6489    2.6280 

internal energy at zero temperature =  -630.947097 a.u. 

The difference (-630a.u.- (-78.991727))x27.2=-14.9keV 

Pd-He-Hf-fig. 1eI and fig. 1eII with alpha particle (He
+2

) “extracted to be visible 

Atomic positions tau0 : 

Species    Nr.     x         y         z 

Palladium   1   -2.6175   -2.6175    0.0000 

Palladium   2    2.6175    2.6175    0.0000 

Palladium   3    2.6175   -2.6175    5.2350 
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Palladium   4   -2.6175    2.6175    5.2350 

Helium      1    0.0000    0.0000    2.6175 

Hafnium     1    0.0000    0.0000    2.6594 

internal energy at zero temperature = -4147.420020 a.u. 

The difference (-4147 a.u.- (-78.991727))x27.2=-110keV 

PdHe=fig. 1eAtomic positions tau0: 

Species   Nr.     x         y         z 

Palladium   1   -2.6175   -2.6175    0.0000 

Palladium   2    2.6175    2.6175    0.0000 

Palladium   3    2.6175   -2.6175    5.2350 

Palladium   4   -2.6175    2.6175    5.2350 

Xenon       1    0.0000    0.0000    2.6384 

internal energy at zero temperature =   -475 a.u. 

The difference (-475 a.u.- (-78.991727))x27.2=-10.7 keV 

a)  

 

b) 
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c) 

 

1d) 

 
 

 

1e-I) 
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1e-II) 
 

 

1f) 

Fig1.  The quart-octahedral hole of Pd-H coordinates. 

 

a) 

 

b) 

Fig2. Paladium structure 
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3. HOW CAN OBTAIN AN ELECTRICAL CURRENT (BATTERY) ON METALLIC SUPPORT OF H/D 

LAYER OR GRAPHENE AS INDUCED BY LASER PULSES 

3.1. The Bias Current Model   of  β – decay Stimulation by a Thermal Spike of a Photon  

In order to accelerate the β – decay by a single photon reaction, a new model it was proposed in 

Mehedinteanu (2007), Mehedinteanu (2012), Mehedinteanu (2015) to calculate a  direct reaction of 

single  photon with one of nucleon of the  valence n-n; p-p; n-p pairs (see IBM model refs [30,31] 

cited in Mehedinteanu (2007) of the nucleus,  that being in the unstable state ( a β – decay nuclide), 
they are the most susceptible to react with the photon, see some of model’s results from Mehedinteanu 

(2007), figures 41 , respectively. 

The interaction between a photon of high energy and of low band width 
310 EE and of nucleon 

into state of excitation has been characterized by the beta decay energy Q  from the nuclei, that is 

viewed as a direct reaction, without the formation of a compound nucleus. 

Essentially, the general picture of this model described in details in Mehedinteanu (2012a), 

Mehedinteanu (2015), (Bulaevski et al.2011),  (Bulaevski et al, 2012),   is that the vortex  figure 3.) 

crossing may trigger the  transition. A photon makes this process much more probable by 

creating a spot (melt) with suppressed order parameter and thus with lower energy barrier for vortex 

crossing. A sketch of the strip and of the belt across are shown in Figure 4, the induced vortex 

crossing together with an electron (travel current ), which turns superconducting hot belt into the 

normal state resulting in a vortex assisted photon beta decay.  

As a consequence of the Lorentz force acting on a vortex crossing a thin and narrow current-biased 

strip the energy cI0  is released, which for currents I > 0.6Ic suffices to create a normal belt across 

the entire width w of the strip (extending to a few correlation lengths ξ along the strip). 

Therefore, by using the same nucleon model we can account for a inside nucleon vortex assisted 

photon count rate, as in Mehedinteanu (2012a), Mehedinteanu (2015), Mehedinteanu (2012b)  

 )exp(1  hpc RR  

,where:  
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The current being 

  23

00  hcch II   

 
][10
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215
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2
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x
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  


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The effective ohmic resistance is Reff  = Rs R/( Rs  + 2π(ξ/w)
2
 R ). 

We can suppose than along the hot belt induced by the incident photon, the charge 
e  creates a bias 

current (   eeI h 2]3)(1[32 23

0   , see below, who circulates due of the potential 

difference between the vortex and the rest of isotope. 

At the first sight, the ohmic resistance of this ad-hoc electrical circuit created by the bias current is 
given as: 

ns 

e
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,where the vortex  potential  is 0HVvortex  , 

0H -an “external” electro-magnetic field of a dipole created by the pair uu (the chromoelectrical 

field) 


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





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N
e

r

de
EH 2433.8

4 3

0

00


 

,where,  ][05.0 fmr  -is the electrical flux tube radius, ][7.0 fmd  -the distance between the two 

quarks charges, usually ][ mAH , but here is used as 









20
Am

J
HB   

, and the characteristic distance   , the coherence length, either, we can use the results of section 

4., and  the power is  )( 
Wvortex

U ,  with ][245.1)8( seTk cBGL   -the Ginzburg-

Landau life time of 
q , where U  is given by the vortex energy:  

][0816.182

00

2 JeHVcvortex   ,where V -is the volume, see 3, accordingly, the 

corresponding equivalently masses are  ][732 GeVcM vortex    , which seems to be equal to the 

mass of  
W  boson generated here by the decay of quarks (Feynman diagram), 

46.0348.04 3  snV  , 1sn , the afferent number of gluons. 

Numerically, with KTc

11

11_ 105 (ELI laser); and KTc

9

9_ 10 (Nd:YAG laser), 

MeVTkE cBprag 4311_11_  ; MeVE prag 09.09_  result 2.36)12.2*2338.1(09.10  eeeTk cBW  , where 

KTc

1210  at confinement for one flux tube ( MeVJ 330103.5 11  
), and  where W results 

from eq. (27) from Mehedinteanu (2012a)  as due of  two quarks flux tubes interactions 

][09.1][117.0*)14.0;(int JefmxxdW   ;  1431R ; 1000sR ; 

141effR , fmw 1 .  

With ][102 215

0 Tm ; fm117.0 ; x , it results ]/[106.3 27

0 fmAI c  , 

Ic0q=Ic0.qrate=3.6x10
7
.10

-8
=0.36[A/fm

2
] 

9.6/105 11_

11

11_011_  

pragpraghh EE , 

9.6/106.9 9_

14

9_9_09_  

pragpraghh EE  ; that results 
118107.3  sR  

The total power per pulse of Nd:YAG laser is ][6.4105106.9 1314 JPtot  
 

][5010105_106.3 867

0 mAqrateareaIII cch  
, 

21 fmarea  ; the production 

rate of 
8104.1   matterVVRq , see section 4. below, ][7 VIRU eff  ; 138.00 cII  as 

obtained by trials (figure 5), and where h0  is obtained by using  the lower critical field   




















222

0

10 15.1)log(log
2

2

Am

J
e

c

c
HB c 












         

and   with ][107.0 fmx   ;                               
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respectively: MeVJeHVc ch 330][113.58)2( 2

10

2

0   , the models of section 4., see 

below, finally strength these author previously approach based on Ginzburg-Landau Theory. 

Similarly values are obtained if we use the consideration given in section 4., when is coupled with the 

Universe evolution, respectively the confinement epoch-the born of the nucleons.  

In our first case of muons born due of hot spot 68.7/330  pragh EMeV  which is obtained by 

trials. Thus we obtain the average (dc) voltage VRcVdc 74000   . We obtain τ0 ≈  d
2
 

Φ0/(2πξ
2
 2cReff I), I=50mA, d=1pm, ns90   , the time-of-flight. In fact, this estimate coincides with 

the time it takes a vortex to cross the strip being pushed solely by the Lorentz force. With these it 

results Rν=10
18

/s. 

The value of pragE is determined by trials in order to have 1hpc RR , see figure 5. 

The model results show that in order to have  instant rates(100% decay), or  a beta decay rate of 

scountsRpc /105 13  , with the incident of single photons rate of scountsRph /105 13 , 

,  for all beta-decay isotopes, i.e. these rates  are not dependent  of the nuclide type,  the  

photons energy  needs to  be above a  threshold energy value of very precise value 

MeVK 43105 11  , but in this case we don’t have a net energy gain due of the small current

][105 2 AI ch

  due of permanent rate of quarks as the source for further electrons (muons) 

production by Schwinger effect 
8104.1  matterVVR inside the nucleon (see section below), 

which can decay into heavy-electrons (muons) but more sure into electrons. In the second case of 

Nd:YAG laser when KT 9104.0  , the power  released by the electrical current is 

][35.02 wRIP chW   for each deuteron spike, but for an entirely laser wave (10
13

photons) when 

pass along a  m30  (Nd:YAG) it means a total power    ][9102283035.0 wBohrsmtotP   , for an absorption 

coverage area of  Pd/H~1; 1 Bohr=5.29x10
-11

[m], or    about   ~2x10
9
/10

8
 =20 

 
than the power used to 

produce a such laser spot ][108 w , as in the following.  These values are in case of ELI-laser when: 

the power is ~2Pw, the flux ~10
13

ph/s; flux~10
24

w/m
2
, or the extracted power is lower~ 

1.4x10
8
/2x10

15
=0.7x10

-7
 times that used by the laser, or without any energy gain. But we can obtain a 

net energy gain if we use, for example,  a smaller laser  Nd:YAG when the   flux ~10
13

ph/s, or 

KT 910 , but not smaller than this lower limit value,  since the current through the “hot belt” is the 

same i.e. ~ chI . 

A Nd:YAG laser with pulse energy of < 0.2 J is recommended to be used, with 5 ns pulses (or

][1051.0 8 wnsJPW  ) at 532 nm and normally 10 Hz repetition rate , of  0.2 J pulses with 5 ns 

pulse length  ejects ions with energies in the MeV range. The ns-resolved signal to a collector can be 

observed directly on an oscilloscope, showing ions arriving with energies in the range 2-14 MeV/u  at 

flight times 12-100 ns, mainly protons from pn  transformation ,  and deuterons ejected by proton 

collisions.  An expected  signal at several mA peak current corresponds to 1×10
13

  particles released 

per laser shot and to an energy release > 1 J assuming isotropic formation and average particle energy 

of 3MeV as observed, or MeVJhJ 6.0][14106.99_0
141013101.0   which is just the mass of electron, 

and sJ 2014 1010    , or in term of pulse duration ssns
q

252213 103][105105     , see the next 

section.     
 

The results from our calculation, in fact the proton it could be due of the transformation a neutron of 

deuteron into proton (
 epn ) by the laser stimulated beta decay, so there is “not any fusion”, 

see below. If an experiment it will be done, that it will be  for the first time when  the  findings 

confirm author’s models, the most important are, the particles energy in MeV range, and  the 

electrical current of ~few mA, remaining to be confirmed the number of particles, respectively of 

~10
10

 per laser shot.  

1hpc RR
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To note, that if the external binding energy is not lower as in case of free neutrons decay, the barrier is 

not quickly  penetrated by the 
e assaults, so, these recombine, but, that happens if this barrier  is 

melted by a the LASER spot. 

This vortex-assisted mechanism may be verified by application of magnetic fields, which effectively 

enhance chI  along with the vortex crossing rates but do not affect the creation of hot spots by 

photons.  

 

Fig3. Abrikosov’s triangular lattice of flux tubes for a nucleon (author’s proposal) 

 

Fig4. The photonuclear mechanism. From left to right, illustration of incident photon creating superconducting 
hot spot (hot belt) across nucleon, followed by a thermally induced vortex crossing together with an electron 

(bias current), which turns superconducting hot belt into the normal state resulting in a vortex assisted photon 

beta decay. 

 

Fig5. The vortex-assisted photon count rate  hpc RR  vs. bias current 
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4. MAGNETIC FIELD GENERATION AT THE CONFINEMENT MECHANISM EPOCH 

At present, we have no analytic proof of the existence of the condensate of abelian magnetic 

monopoles in gluodynamics and in chromodynamics. 

However, there are two large gaps between QCD and the dual-superconductor picture, as says Dario 

Grasso. 

1. The dual-superconductor picture is based on the Abelian gauge theory subject to the Maxwell type 

equations, while QCD is a non-Abelian gauge theory. 

2. The dual-superconductor picture requires color-magnetic monopole condensation as the key 

concept, while QCD does not have such a monopole as the elementary degrees of freedom.  

Tsuneo Suzuki (2004) founds another confinement mechanism. In this note, where is sown  that the 
dual Meissner effect in an Abelian sense works good even when monopoles do not exist, performing 

Monte-Carlo simulations of quenched SU(2) QCD with Landau gauge fixing. Instead of monopoles, 

time-dependent Abelian magnetic fields regarded as magnetic displacement currents are squeezing 
Abelian electric fields. The dual Meissner effect leads us to the dual London equation and the mass 

generation of the Abelian electric fields which suggests the existence of a dimension 2 gluon 

condensate. The present numerical results, hence, suggest the Abelian dual Meissner effect is the real 

universal mechanism of color confinement which has been sought for many years. Moreover the 
relation of the Abelian dual Meissner effect with the dimension 2 gluon condensate sheds new light 

on the importance of the gluon condensate, cited [13, 14, 15, 16, 17].  

Hence, the Abelian fields satisfy kinematically the simple Abelian Bianchi identity 

a

A

a

A BE


4               0 a

AB


                                                                                                   (1) 

The dual Meissner effect says that the squeezing of the electric flux occurs due to cancellation of the 

Coulombic electric fields and those from solenoidal magnetic currents. 

Now what happens in a smooth gauge like the Landau gauge where monopoles do not exist? From 

Eq.(1), only AB


4  regarded as a magnetic displacement current could play the role of the solenoidal 
current. 

It is very interesting to see Fig.4 from Tsuneo Suzuki (2004), in which this happens actually in 

Landau gauge. Note that the solenoidal current has a direction squeezing the Coulombic electric field. 

Let us see also the detailed distributions shown in Fig.5 from Tsuneo Suzuki (2004). The other 

components of the magnetic displacement current ArB4  and AzB4  are not vanishing but they are 

much suppressed consistently with Fig.2 from Tsuneo Suzuki (2004). In comparison, we show the 

case of MA gauge also in Fig.5 of Tsuneo Suzuki (2004). 

Now they have shown that the magnetic displacement currents are important in the dual Meissner 
effect when there are no monopoles. Then how can we understand the origin of the dual Meissner 

effect without monopoles?. The Abelian dual Meissner effect indicates the massiveness of the Abelian 

electric field as an asymptotic field. 

4.1. Dimension 2 Gluon Condensate 

Now, Tsuneo Suzuki (2004) shown that the magnetic displacement currents are important in the dual 

Meissner effect when there are no monopoles. Then how can we understand the origin of the dual 

Meissner effect without monopoles? The Abelian dual Meissner effect indicates the massiveness of 
the Abelian electric field as an asymptotic field: 

0)( 22  AEm


                                                                                                                                 (2) 

This leads us to a dual London equation which is a key to the dual Meissner effect. Let us evaluate the 

curl of the magnetic displacement current. Using Eq.(1), we get 

AAA EEB


2

4 )(   
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From Eq.(2), we get the dual London equation: 

AA EmB


)( 22

44                                                                                                                     (3) 

Neglecting gauge-fixing and Fadeev-Popov terms, we have equations of motion 
0babFD   and the 

(non-Abelian) Bianchi identity 
0 abab FD  . Applying D operator to the Bianchi identity and using 

the Jacobi identity and the equations of motion, we get 

c

a

b

a

abcbab FFgFD  2)( 2 
 

Notice 
))(()()( 2222 cabbacacbabab AAAgAgD   

 

Hence if 
02 vAA abba

 
 we see asymptotically that the electric fields become massive 

0)( 22  a

kEm  with 
222 8 vgm   as of Enrique Ruiz (2004). Now the Abelian electric field is 

also massive asymptotically 
0)( 22  a

AkEm . Hence, the dual London equation (3) is obtained. 

Most estimates in the literature refer to the gluon mass, related to the 

222

32

3
AgmA 

 by the 
formula of Enrique Ruiz (2004),  

MeVmA )33625( 
.                                                                                                                        (4) 

4.2. Building up Spacetime with Quantum Entanglement 

The build of spacetime is obtained by using well-known Inflation models as in A.H.Guth (2004), 
which in our opinion is nothing else than a spreading of entanglement-energy source-horizon end, 

where the scale leaving the horizon at a given epoch is directly related to the number )(N of e -folds 

of slow-roll inflation that occur after the epoch of horizon exit. Indeed, since H -the Hubble length is 

slowly varying, we have Hdt
a

dta
adaHdkd 


ln))(ln(ln . From the definition this gives 

)(ln dNkd  , and therefore )()ln( Nkkend  , or, ][mkek N

end  , where endk  is the scale 

leaving the horizon at the end of slow-roll inflation, or usually  ][11 mkk end

  ,  the correct equation 

being ][ 1 mekk N

end .  

During Universe evolution, the horizon leave is when 1 leaveleaveleave Hka , and 

][10 1811 mHk leaveleave

  , . 

In the case of a homogeneous potential directed along the z-axis Dario Grasso (2001) eq. (2.2), the 
Einstein stress-energy tensor is: 






8

22

033221100 Bc
TTTT  ; 00 iT ,  where ][ 3mJB -the magnetic energy 

density. 

][
8

22

0 JVmV
BcV

Avol

vol  



 ,                                                                                            (4’)            

38)4(2 CCcCvolV   , at Compton length equally with the penetration length  C , that 

results 

3

0

2

)(

)(



e

C

V
E


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With 
gluonsV   as above is obtained cEB qq . 

][
8

22

0 JmVV
BcV

AvolB

vol  



 ,                                                   

38)4(2 CCcCvolV   , at Compton length mcC    

3

0

2

)(

)(



e

C

V
E


  ,  also 

2

Ce

c
BcE




                                            

4.3. Entanglement Hologram around Nucleons at Confinement Epoch 

From Mehedinteanu S. (IJARPS-issue 1, 2019) we have for Ryu-Takayanagi (RT) modified formula: 



1

22

322 2
2 n

G

H
Tgxd bulk


 

 


                                    



1

4

32 323

G

cHc 


 

       or 

1

83

323

G

cHc



 




 or, 
][

3

22

23




sH
lc P





, or, 

][
1

3

22

2

23




mH
c

lc P





                                                                                                                    (5) 

 
32_

C

j

bubblethreadsbitbulk c

T
nnn


 

 

For example,  
3

_ Cthreadsbit

U

n

M







;                                                                                                     (5’) 

A

U

threadsbit
m

cM
nn

2

_ 
 ; from section 4. below, we appreciate for nucleon 

GeVmA 1
; 

35108.7 Pl
 

4.4. Deformation of Spacetime around Nucleons 

From L.H. Ford (2001) we have: 

kve1 ; M41  ; 
 rtv ; 

rMC 21
; and 

  drCr 1

; 

2

, 2 rMC r   

We will assume that 
)(vTvv  represents ingoing/outgoing radiation which changes the black hole’s 

mass by only a small fractional amount, 
MM 

. We can then take κ to be constant to lowest 

order. If we change the independent variable from λ to v = t + r∗, then 

dv

d
e

d

d v




; 

1v
; GM

c

4

3


 

And  

vv

vTekkT 


2
 

For spherically symmetric pulses, the shear and vorticity vanish, and the Raychaudhuri equation, Eq. 

(36) from L.H. Ford (2001), becomes 

)(8
2

1 2 vTee
dv

d
vv

vv  
 
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The equation for the horizon area can be expressed as 

 Ae
dv

dA v
 

If we take 
2

00 16MA 
 to be the initial area of the black hole in the distant past, where 0M

 is its 

initial mass, then we have  

00

2
M

M
e

a

A

A v 






                                                                                                                          (6) 

In this approximation, the change in the mass of the black hole is 

vv
e

aA
eM

a
M 

 82

0

0  

 

where we have used 
)4(1)4(1 0MM 

. 

This agrees with the result obtained by calculating the change in mass directly from Eq. (4’) as  

  drTF
dt

dM
M r

t

2
 

On the horizon, vv

r

t TT 
,  Mr 2  

Since the quarks generated inside nucleons are generated by a pulsating process with frequency 

1v ,   a such pulse of stress-energy it could be 
)(8  

 akkT 
, a  is a positive constant, 

and the surface gravity 
][ 1

3
 s

GM

c


. 

We can observe that R

r

Rc

GM

A

A Schw
 18

2



, or, we have obtained the classical formula for 

deformation. 

4.5. The Born of Quarks inside the Nucleons as a Permanent Process 

Now, the rate per unit volume of quarks pair creation   is given by using the Schwinger effect   

inside the nucleon,  when this electric field E  is induced by 
 ee quarks pairs which decay in 

q

that explaining 
 decay,  of leading order behavior 

                                                                                  (7)                

or , positron charge , mass , Compton wave-length 
mcC 

  and so-called 

“critical” electric field  

                                                                                    

the volume is given by:  

][
1

)( 34 sm
c

V Cmatter 
;  MeVm 330 the mass of quarks tubes. 

The 
q rate is 

8104.1  matterVVR , all the time. 

R

 EEcEER crcr    exp*)8)(()( 1342

1crEE e m

ecmEcr

32
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4.6. The Entanglement Hologram around Nucleons 

From Mehedinteanu S. (IJARPS-issue 10)   at the Confinement epoch at hologram site around the  

nucleon  MeVJaendh 3301024.51 11

0    as above; and from inflationary models  as 

above, we have 3enda ; ][103.2 41 mkend 
, and with eq. (5) results ][108.4 7 mR  , and 

scRtend 16.0 , ][107.5 16 mC

 ; 
][10 1811 mkH leaveleave

 
; we found by trials 58N . 

Here in eq. (5) we use kgmM nucleonU

27105.1  ; and results 26.0_ threadsbitn ; 

MeVJmA 330][102.5 11  
, and  from eq. (5’) the density on hologram is 

][108.2 319 mkg  

For spacetime deformation calculation we use the same model of section (4) above as in 

Mehedinteanu S. (IJARPS-issue 11) , with
][ 1 s

R

c
a

; where above ][108.4 7 mR  ; the surface 

gravity ][ 1
3

 s
GM

c

U

 , . ][104 162  s ; 6a ; with ][105.1 27 kgM  ; if we have the  

generation with eq. (7) with ][1071.1 23 CNEcr  , and ][107.1 23 CNE  ; 

][106.5 14 TcEB   based on ][102.5 11

0 JQCDh

   in eq. (5’) as  mentioned. 

And, as in MehedinteanuS. (IJARPS-issue 11) and above it results 
11 )(   volVVRv 
; where 

][104.7107.3 115361  sVVR Cvol  , ][104.1 16 sv  ; and we approximate 

46106.3...1  ve ; So, the deformation is 
16108 



A

A
 an important initially 

distortion. 

In other words the pulse is entangled at the nucleon outside hologram with ][105 7 mRA  , that 

resulting the deformation of the spacetime of ][104108 816 mAA   . With this 

deformation, and if the electrons screening is realized till there, after that the nucleon enters under the 
attraction of the neighborhood nucleons like in the Casimir Effect, the LASER melts the coulombic 

Barrier,  that can enhances the nuclear fusion and the release of electrons from inside the nucleon. To 

note, that this deformation makes possible the nucleons binding into nucleus. 

5. CONCLUSIONS 

In the work by using QM&MD programmes: fhi96md is confirmed a high coverage H/Pd~1 mainly 

due of a metal-graphene electrons deep screening, that permits a high events density of H/D ions 

interaction during a laser irradiation followed by a new electrons release.  

Thus, there are used the prior author models of vortex assisted photon beta decay, when a laser photon 

makes this process much more probable by creating a spot (melt) in nucleon with suppressed order 

parameter that lowering the energy barrier for vortex crossing together with an heavy electron (bias 

current ) as resulting from the decay of the of quarks pairs rate 
q 810  as produced inside 

nucleons by a Schwinger effect. The electrical power results as Pw=2x10
9
 w<<Plaser =2Pw   for a laser 

spot of size m30 , that corresponds with ELI laser characteristics, or without a any net gain of 

energy.  

For the prior author’s models validation it is necessarily to do laboratory experiments in the spirit of 

this work, namely based on the use of a Nd:YAG laser with pulse energy of < 0.2 J, with 5 ns pulses 

(or
][1051.0 8 wnsJPW 
) at 532 nm and normally 10 Hz repetition rate. Thus in this case of 

much smaller power lasers when per photons is obtained ~10
-5

w x1ns (T=10
9
K)~10

-14
 J  of duration 

~1ns and, respectively ~10
-14

 J.10
13

 ~0.1J~10
8
 [w] for a pulse composed of ~10

13
 ph/s. The net energy 

e
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is much higher of 2x10
9
/10

8
=20. In such experiments is expected to obtain a particles energy in MeV 

range, a current of ~few mA, a voltage on the shunt 7[V], and the time-of-flight 10
-8

 s.  

If these electrons are collected either in the metallic plate in serried into an electrical circuit –a battery 
arrangement, or into a spherical conductive cover, we can constitute a reliable source of direct 

electricity with the period equally that of laser pulse frequency. It is possible that the neutron of D do 

not transforms into proton, since the open hot belt created due of the laser photon incidence to close 

after electron passage, therefore it is  not  a consume of D. To obtain a D LAYER the author 
calculated that is necessary a thermal energy of 2-3eV to be deposited on the Pd plate in the vacuum 

chamber containing the D gas, this being in serried into an electrical circuit. If is used the co-

deposition Pd/D technique, are obtained also some of cold fusions together with an electrical current, 
that due of electrons deep screening of deuterons in lattice, as explained by the author early, the same 

for graphene support. 

Since, in hot nuclear fusion (Sun) this process takes place naturally, this electrons excess improves the 
further screening, that can stabilizes the plasma. 

It seem that the extracted energy is from quantum vacuum, or, it could be unfinished, we hope that 

this work will fuel laboratory works. 
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