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Abstract

In thisarticle, the cross section of different fusion reactions is determined: D(d,p)T, D(d,y)*He, T(d,n)*He
and D(p,y)*He by considering the lattice effect in internal conversion of solid state in palladium environment which is
a face-cubic-centered-structured metal. Fusionable particles are solved as sublattice;theseparticlescontribute
in fusion reaction in palladium environment. Fusion reaction is generated by flux of incoming fusionable
particles. In order to enter the lattice effect in the fusion cross section for above reactions, It need to use The
Bloch function for the initial and final state of three- body system. The three- body system consists of the host
lattice, sublattice and incident particles. [Then the new fusion cross sections are compared with ordinary ones!
Finally, the internal conversion coefficient is obtained with regarding the lattice effect. The authors strongly
discuss that the lattice effect in solid state internal conversion must be considered until the experimental data
of fusion cross section have a good justification with theoretical hypothesis.
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1. Introduction

Nowadays using nuclear energy is very imporéané clean source of energy. There are two kinds
of nuclear reactions, fusion and fission. Sincedimgeaction has less radioactive radiation and the
fusion fuels required for these reactions are nsaféciently available in the nature, thereforeius
reactions are important to study.

The ability of palladium to absorb hydrogeaswecognized as early as the nineteenth century by
Thomas Graham [1]. In 1989, observations of StaRleys and Martin Fleischmann about fusion in
room temperature gained a lot of attention [2].eAthat, the wordcold fusion” was used for Low-
Energy Nuclear Reaction& ENR) [3]. Allhypotheses about cold fusion failed until 19927]. In
1995, many years after Pons and Fleischmaaparation Fleischmann continued his researches
and published many articles [8]. Although many grohad studied this subject, cold fusion was not
accepted officially. The cross section of fusioraateons in metallic environments indicated
significant enhancement and its reason have notibeesd yet [9]. Meanwhile, one of the
controversial hypotheses was electron screeninghfist particles [10]. In 2007, after many
researches, finally cold fusion was accepted d@illigi[11]. Now one of the most controversial issues
is cold fusion in metallic crystalline environmefi2-14].

In 2002, Peter Kalman and Thomas Keszthstlydied this problem on different metals. They
investigated many different factors to explain #mhancement of fusioncross section. For example,
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the electron screening was checked for 29 deutkrateetals and 5 deuterated
insulators/semiconductors from Periodic Tables.oigh these kinds of materials, metals were most
convenient. A few prior investigated factors onidascross section are: stopping power, thermal
motion, channeling, diffusion, conductivity, and/stal structure and electron configuration. None of
them could explain and analyses the observed eah@nt in crosssection [15-19]. In 2004, these
scientists found a reason to explain it, which wated solid state internal conversion [9]. Finally
2009, these authors mentioned a metal with itecéatttructure and entered the lattice shape of the
solid in their internal conversion calculations J[2Their calculations were performed just for D
(p,y)*He reaction.

The aim of this workismodificationofPeter Kalmandahhomas Keszthelyi studiesfor other fusion
reactions such as D(d,p)T , DffHe , T(d,nfHeof fusion cross section with regarding the lattic
effect in solid state internal conversion (LEISSI@) order to reach into this goal,this article is
divided into five general steps.In the first steg explain how deuteriumwas solved in palladium
lattice as a sublattice. In the second step, thescsection of ordinary state for particular reatgiis
computed. In the thirdstep,the cross section foeetselected reactions in addition to B)fHe :
D(d,p)T, D(dy)*He, T(d,nfHe are calculated. In the fourth step our obtairesiliits of second and
third steps are compared. In the five steps,tha sihte internal conversion coefficient will be
calculated in the presence of lattice effect.Finailur obtained results are summarized.

2. Method oflocatingdeuterium inside Palladium when deuterium inserted into
palladium crystal

Pons and Fleischmannused cathodes including mmalterials (like plates, rods, wires) in their
experiments, but here we use ‘atomic cluster’ anaparticles! In this article, there is a Double
Structure cathode (“DS"-cathode) (figure 1.) [2DF cathode is made by two parts which is divided
into internal cathode (black Pd) and external cd¢h@d plate). Palladium is a transition metal
andblack palladium is a very fine powder in therfasf nanoparticles which is called atomic cluster
and it is kept in a vacuum cavity inside palladiphate. In comparison to bulk cathode, DS cathode
provides the following applications:

(a) More than 100 percent of deuterium (means eacho$ifmlladium unit cell is possessed by
more than one deuterium) immediately are absom&ternal volume of all black Pd particles
because of “diffusion effect” and “atomic clustéfeet”.

(b) The purity degree of deuterium in DS cathode ikigh due to “filtering effect” of palladium
rod.

(c) Because of the enhancement pressure ofdeuteriarpattadium rod obeys fromSieverts law.

In order to carry onthe electrolysis in the elegte of D,O/H,O, this ultra-vacuum cavity inside the
Pd rod could easily accommodate highly puggHp gas at over 1000 atoms, which is due to following
Sievert law [22, 23]
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Figurel: The concept of DS cathode (double structure cathode). (A) High pressure of D, gas happens easily insideffié DS
cathode because of Severt law. (B) The purity of deuteriumin a DS cathode is too high because a palladium rod acts like
afilter. (C) Because of the diffusion effect, deuterium immediately distributes on the surface of all black palladium particles
uniformly and with a very high density. (D) Nano scale black palladium absorbs many deuteriums with more than 100
percent volume owing to- atomic cluster effect[21].

The FCC structure of solid palladium and octahestraicture, which is sites of deuterium assublattic
are respectively présented in Figs 2 and 3. Eadladaam unit cell has four palladium atoms
distinctively. Thus, each palladium atom in thenss belongs to eight different unit cells in its
neighborhood. Since, we have eight atoms in thaers; therefore, each unit cell receives one
palladium atom. Every atom is placed on each safesube, which is contributed between two
neighboring unit cells and because there are smston the sides then each unit cell containsthree
atoms. One of the palladium unit cells has twente sites forl deutefium that are located in
thesublattice. These twenty one sites are inclugdhedral, tetrahedral containers and can occupy
with twelve deuterium [22].

la)

Figure 2: A face-centered cubic palladium unit cell (a). Open structure (b) space filling structure (c) actual portions of
atoms belonging to one palladium unit cell.
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Figure 3:

(Image courtesy:
J. Dash, J. Freeman, B. Zimmerman) [29].

Among thesetwenty onesites,eight of [thémore tethathecontainers and the rest are octahedral
containers. In each tetrahedral container onlydmeerium can exist, which is not stable while gver
octahedral container can accommodate from 1 foldeédam. As a consequence, one unit cell of
palladium includes high density of deuterium. THesuterium slice in the palladium unit cell is
calledpycnodeuterium (Figure|4); “pycno” means higimsity. Because of high density of deuterium
in every palladium unit cell, each unit cell is kmoas a small cold fusion reactor [23].

Figure 4:[Thé schematic of the pycnodeuterium slice formed inthié palladium unit cell. 'Octahedral container

Tetrahedral container [23].
3. The scrutiny on the fusion cross section of ordinary state

Whenever the expression “Ordinary State” is apgkareans that in determination of cross section,
LEISSIC is not[€ountéd.Usingthe extrapolation, fasion cross sectiong(E) of an induced-
charged—particle,nuclear reaction in the astroglaysinergies is given by[15],

o(E) = S(E)E " exp(-2/m(E)) 1)



Where n(E) andS(E) arethe Summerfield parametardhe astrophysical Sactor, respectivelylt is
assumedhat the Coulomb potential of the target nucleustl@yprojectile isthe result obare nuclei.
The numerical values of S(0) were calculated coteplen the ref [24]. Here,our investigation is
performedalong the low energy (5-30 eV), the valoésS(0) for each reaction is assumed to
beconstant,which are listed in table 1 for differeision reactions.

Table 1: The numerical values of astrophysical S-factor for different fusion reactionsin ordinary state in low energy

Reactions
D(py)°He | D(d,p)T | D(dy)*He | T(d,n}'He

Astrophysical
factor

S(0) 0.2x 107 | 0.056 0.054 10
MeV barn

The cross section for ordinary state in terms obming particle energy is represented in Fig.5gisin
Eq.1.
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Figure 5: The two dimensional variation of fusion cross section in terms of incoming energy for selected reactionsin
ordinary state.Each color shows one kind of reaction. Green , dark blue, light blue, and red represent T(d,n)*He, D(d,p)T,
D(d,y)*He and D(p,y)*He respectively. From this figure we observed that by increasing E, fusion cross section of ordinary

state (Zorainary) iNCreases too.

4. Deter mination of fusion cross section with LEISSIC

The electron clouds surrounding the interacting lidas act as a screening potential and
byreducingtheCoulomb  barrierwhichisindispensabler fperformingthefusion reaction. This

mechanism, which discussed in section 3 incredmesrbss section in comparison with the previous
state(Ordinary cross section) Eq.1 [15]. The irdkroonversion(IC) might take place|jinasolid
environment between fusionable nuclides and eaahgek particle in the crystal. IC can involve a
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transition betweenthe internal layers of atoms. pasicle that transit can be different. In solidte
internal conversion (SSIC) there are bath electoand deuterium transition [9]. Therefore,
enhancement of cross section in the crystal carbé&al® in extra channels (such as electron and
deuterium channels).

4.1. Formulation and importingL EISSIC

Sinceparticles in the crystalare placedin spedaiies, we can estimate fusion cross section (FCS)
reactions using Block theorem for describing ihitgand final states of this system (palladium
environment). In all formulas subscripts 1, 2 ap@r@ respectively, pointed at incoming, sublattice
and host particles.Also, the state of particlethenlattice is determined by Block function [25]

1 ik it
(pks,i(r3) = ﬁle etkaitls as (T3 - ls —Us (ls))(z)

Where, s, ks; and @ are respectively introduceliost-particle coordinates, a wave vector of thst fir
Brillouan zone of the reciprocal lattice, and iNannier functionHere, Pd (palladium), d (deuteron)
and e (electron) are considered host particlesiceasite and the displacement of the atom located
lattice site are symbols representiamdu;(l;). Here N is the number of lattice peints. The
sublattice particle also is described by the Bldgkction (Eq. 3). Lattice contains,fusionable
particles, for palladium system, it is assumednhat N.

Oy (1) = =T, 2% ay(ry = L~ 1, (1))

Hereqa, and a; are Wannier functions for sublattice and hostiglas respectively that are defined by
equation 4[20]

. B, _
a;(x) = (#) e 2" (x=1,—1),j =23 4
In the above formul&; = /m;w;/h [26]. The initial statél;for the three particles that participate in
solid state assisted fusion reaction is descrilyed b
¥ = @, (1) P, (r3) 91 (r; — 12)(5)

Wheregp, (r; —,) is the Coulomb wave function corresponding to #tate of a sublatticeand
incomingparticles. The Coulomb wave functionis [20]

. ki1 —1
(pl('rl —_ 'rz) — elkl'(rl_rZ)ﬂl—\/lvz) (6)

V is the volume of normalizatiork, is the wave vectar,is the coordinate of incoming particland
f function is defined as the following:

fky,x) = e_m?/zr(l +in) 1F1(—in, 1; i[kx — kq - x])(7)
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1F1js the confluent hyper geometric function [27]s determined by using the Eqgs. 8 and 9 [24].

Y
n = 0.1575 2,2, (g) (8

AA
4= 12

A t4, (amu) 9)

Wherez; and z, are the charge number of particles 1 and 2 and E isetiergy of incoming
particles. AandA, are the mass of incident and sublattice partitlasare measured in amu unit. The
final state of this three - body system is,

Wr = lpf(rlrTz)(Pf(T3)FCb(Z3;le; V3,12) (10)
Wherep, is a plane wave of wave vectioy that iscorresponding to an outgoing particle 3.

1.
pr(rs) = \/—Ve”‘W (1D

Y, stands for the outgoing fusion product leavingeateron lattice point vacancy that the relative
coordinate and the center of mass coordinate op#nticles of the rest masses and m are given
by:r =, — n,andR = m;r, + m,r,/mrespectively then we have

1 .
Y R) = e Ry (12)
Where K andy(r) are the wave vector of fusion product and a nuckemare function, respectively.

o\ 3/4
§(r) = (A—> el (13)

T

The Coulomb interaction between host particle dedproduct of the incident and sublattice reaction
are represented as follows by using the Fermi ctome
e ™
Fep = +/2m€ — (14)
Here,§ = z3z;,a¢/ uc?/2Q and alsoy is known as the fine structure constanis the reduced mass;
(my + my)ms
"= (15)
my; +m, + m;
The element of s-matrix that/is applied for spentythe cross section of the different fusion riact
is known as,

_2m « Z123€° 3 3 3
S = [ ¥f Y, d*rd3r,d®r;6(E/h) (16)

[ry—73]
with a slight simplification on this integral anding the Hartree-Fok approximatiogn ofCoulomb
interaction part of theintegral, we deliver

2 2
Z1Z3€e Z1Z3€e d3 1 iq.(ri—13)
—e 1 2 17
Ty e J q (17)

Putting the Fourier transform of Eq.13 in Eq.16d applying the approximation 17 and comparingit
with (ov) formula, the cross section of fusion reaction leetwhost and target fusionable particles is
obtained at the following,



exp (—2mn)

02 = Lo E (18)
E is the energy of incoming particle angli€ determined by,
3
Co = 1Fon Aok (£2) (R =r o (19)

with Q. denoting the solid angle in the K spabe= myw/h,Ay = 128a}z725z,m,c*Vm,
Ko = 2uc?Q/(hc), Q is the energy of the reaction, dnd= uc/h.The average of nuclear wave
function is determined by,

. My N2 8m¥/? _ak?
(flEergday = |2 (2K)| =—5—e 77 (20)
m,, AUcleon massy,, angular frequency of binding energy are compubectfch reaction separately

JMmywy,

- (21)
myp=m; +my,,i=dort (22)
binding energy of He(MeV)
wn = 7
The numerical values of fjw,, 4and binding energy of He are calculated and ligstetable.4. Here,
Co is computed for one d or one Pd. In order to cam@with astrophysical factor (S (0)) In an ordinary
state,the density of these particles must be atceduo, we use Eq.24,
NC, = AAR,C, (24)
Such that, N is,

1=

(23)

N(Pd) = Verr/Veen (25)
Wherev,,,; = d*/4 ,V.rr = AAR, andd = 3.89 x 10~%cm is thelattice constant
N(d) = uVesr/Veen (26)

In EQ.23, u is theproportion of deuteron to pallexinumber density. For electron u = 10 which is the
number of electron valence in palladiugcontains all the properties of the lattice.Forcormgathe
fusion cross section with and without LEISSIC wedto determine the macroscopic cross section:
Y =No, (27)

5. Results of numerical calculationsfor each reaction

Tables 2 and 3 can aid in plotting the cross sedbo all reactions and comparisonswith the ordmar
state. The hypotheses of host, sublattice and imgpparticles are expressed for all reactions is th
way:the host particles are Pd,d,e for Palladiume Fblatticeisconsidered a deuterium for all
reactions. The incoming particles are proton (p)D'(p,y)"*He , deuterium (d) in D(d,p)T and
D(d;y)*He and tritium (t) in T(d,fHe.Our calculations for obtaining the cross secfmmall three
kinds of host particles are carried out by usingthetions: 14,15,19,20 and 24 and our obtained

results are given in tables 2 and 3.
Table 2: Our numerical calculations of necessary quantities for obtaining Cofor all chosen reactions



host

~12
R-reggﬁg:ls particles Ao\sl;/le n(gr) KQ(cm_l) l)((cle:?’I;Q 13
Pd 175 [5.013x1072* | 891 x 102 | 3.95x 10738 | 10.755
D(p,y)°He d 0.0827| 2.005 x 10724 | 5.64 x 10'2 | 513 x 10738 | 0.1477
e R e — 2.78 x 1011 | 6.11 x 10738 | -560382
Pd 349 |6.686 x 1072% | 8.82 x 1012 | 3.15x 10738 | 14.462
D(d,p)T d 0.165 | 2.229x 1072* | 5.09 x 10'? | 3.97 x 10738 | 0.181
e 0.021 | - 2.05x 1011 | 4.45x 10738 | -0.0011
Pd 349 |6.686x1072% | 7.93 x 1012 | 3.69 x 10738 | 16.075
D(d,y)*He d 0.165 | 2.229 x 1072* | 4.58 x 1012 | 4.51x 10738 | 0.202
0.021 | e 1.65 x 101! | 498 x 10738 | -0.0022
Pd 524 | 835x1072* | 2.05x 1013 | 289x1073° | 5.863
T(d,n)*He d 0.248 | 2.387 x 1072* | 1.10 x 103 | 4.24 x 1073° 0.09
e 0.031 |  —oe- 8.90 x 1011 | 4.30x 10738 | -4.228

From the results of Table 2 and Eqs.19 and 24ifterdnt reactions and host particle, we can
estimate the required parameters such,an@ G which are important for estimating cross section
of the fusion reactions.

Table 3: our numerical calculation Cy and C; for different host particle and different reactions

Type of S;Sttl kll |F |2 C() Cl
Reactions | "yes (cm™1) Cb (MeV b) (MeV b)
Pd | 1.42x 10 | 3.14x1072% | 492x1073® | 336 x 10~2*
D(py)*He | d | 0.57 x 101* 0.61 2.30 x 10713 ux15.6
e | - 1 9.10 x 10713 6.18 x 10?
Pd | 1.90 x 10" | 3.27x1073® | 1.11x107%7 | 7.53 x 10734
D(d,p)T d | 0.63x10™ 0.5371 1.88 x 10713 ux12.78
e | - 1 2.48x 10712 | 1.687 x 103
Pd | 1.90 x 10** | 7.02x10™** | 3.83x 1075 | 0.26 x 1073°
Ddy)*He | d | 0.63 x 101* 0.4964 2.70 x 10713 u x 18.35
e | - 1 431 %1073 | 293 x 10721
Pd | 237 x10'* | 444 x 107> | 2.05x107%° | 1.39 x 10712
T(d,n)*He | d | 0.68 x 101* 0.7438 445x 10715 | ux0.3024
e | - 1 1.87 x 10713 127.1

Since each palladium unit cell has 4 Pd atoms puet since we suppose that the number of host
and sublattice particles are equal, then we have

1 22
Npq =7 X 422 X 10 (28)

The other quantities such as,rfi; and Q which is mentioned before are calculated ramderical

results are summarized in Table 4.
Table 4: Required quantities which are calculated for determination of different fusionreactions



Typeof |5 m=1y | gy(em) Q BE'QS'rgg
Reactions 2 (MeV) (MeV)
D(py)°He | 9x10? | 481x10™ | 5.49 7.718

D(d,p)T 10 x 10 | 4.81 x 10 | 4.04 8.482
D(d;y)*He | 9.63 x 10'% | 4.81 x 10'* | 3.27 28.3
T(d,nfHe | 21.8 x 10% | 4.81 x 10™* | 17.59 28.3

6. Microscopic and macr oscopic fusion Cross Section

The fusion cross section of each mentioned reastis divided into three parts because we have
three host particles (Pd,d,e). In addition, thenee tavo kinds of fusion cross section:Microscopic
(Mic) (Figure 6, 7) and macroscopic (Mac) (Figur@gcross sections which are plotted for different
reactions by considering different host particlegig Egqs.18 and 27 and the values gfirCtable 3,
respectively. The macroscopic cross section is ewetpwith ordinary state (Figs. 10 to 13). We use
o;a(x,y)b andZX; a(x,y)b taintroduce the microscopic and macroscopic fusiomss sectian,
respectively, for each reaction with different hpatticle where, i= Pd,d,e and a(x,y)b is one ef th
nuclear reaction. For exampte,T(d,n) *He is the fusion cross section (FCS) means thatttren

host particle fof (d,n) *He.

For showing microscopic and macroscopic FCS schesnatore clearly, all graphs are divided into
aseven maximum (seven nations that hold a maximrosscsection) (Figs. 6 and 8) and five
minimum (five states that have alower cross sedtian other seven states) (Figs. 7 and 9) diagrams.
In Figs. 6 to 9, “Green” color indicates T(d'He reaction, “red”, “dark blue” and “dark pink”
indicates D(py)*He, D(d,p)T and D(¢)*He respectively. We can also realize the kind af particle

by noticing the style of the graph, e.g. “Dash”whdd, “Long Dash” electron and “Dash Dot” for
deuteron.
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Figure 6: The two dimensional seven maximums modes ofmicroscopic cross section as a function of the incoming particle
energy for different host particles and different reactions. The maximum cross sections belong to theelectron and
deuteron host particles and the best reactionsare D (p,y)®*He and D(d,p)T.
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Figure 7: The five minimum microscopic erasssectionsas a function of the incoming for different host particles and
different reactions. In this graph the maximum cross sections belong to palladium host particle for T (d,n)*He and
D(d.p)T.
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Figure 8: The two dimensional seven maximums macroscopic cross sections as a function of the incoming particle energy
for different host particles and different reactions. The maximum cross sections belong to electron and deuteron host

particles. The best reactions arethé D(p,y)*He and D(d,p)T.
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Figure 9: The two dimensional five minimum macroscopic cross sections as a function of the incoming particle energy for
different host particles and different reactions. The maximum cross section belongs to palladium host particle for

T(d,n)*He and D(d,p)T.

Figs. 6 to 9 emphasize that the electron and deuteost particles represent the maximum cross
sections. Among of all reactions D(d,p)T is thetlveaction because it has amaximum cross section,
but the numerical difference between D(d,p)T andlA}fHe is low.
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Now for comparison the ordinary and macroscdp@S withregard LEISSIC, we plotted Figs.
10,11,12 and 13. In this case, green, dark blueradaolors indicate the cross section of electron,
deuteron and Pd as a host particles selectionctygply. The light blue implies ordinary FCS.
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Figure 10: The macroscopic cross section for D(p,y)*He reaction with regarding different host particles and ordinary
state in terms of incoming particle energy. It showsthe comparison of the cross section of LEISSC withanordinary cross
section for TRED(P)7)2HE reaction. The only graph that islower than ordinary state is the palladium graph.
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Figure 11: The macroscopic cross section for D(d,p)T reaction with regard different host particles and ordinary state in
terms of incoming particle energy. It shows the comparison of the cross section of LEISSIC with @nordinary cross section

for D.(d, p) T reaction. The only graph that islower than ordinary state is the palladium graph.
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Figure 13: The macroscopic cross section for T(d,n)*He reaction with Fégard different host particles and an ordinary
state in terms of incoming particle energy. It shows the comparison of the cross section of LEISSC with anordinary cross
section for T (d, n)*He reaction. The only graph that islower than ordinary state is the palladium graph

For comparing different host particle cross secgaoh as D(y)°He ,D(d,p)T and T(d,iHe , we
haveX, > X; > X,q but just for D(dy)4He Z,; > X, > X,,4. Also, from comparing different host
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particle cross section with the ordinary cross isactwe haveX, > Z; > X,,qinary > Zpgfor all
Kifds of reactions except D {fHe .By comparing LEISSIC and ordinary cross sestiomwe
distinguish that the ordinary cross section IS miged. As theresults show, graphs verify the theory
that expresses “there is a magnificent enhancemeambss section when we consider lattice effect in
solid state internal conversion in our calculations

7. Deliberations of the solidstate internal conver sion coefficient for differentfusion
reactionsin Palladium crystalenvironment

With jregard tothe definition that exists in R& we can write,;r = AAR,, where A is the cross
section of the beam\R;, is the “differential” range, which is, the distanwithin the energy of the
incoming particle can be considered unchanged. ARg «< R, condition helps in an order of
magnitude estimate &R, , whereR,, is the stopping range of a proton which is al®ut10™2pum
at E = 0.01 MeV in Pd [28]. The quantities A angl, were measured imm? and 10~3um units.
The solid state internal conversion coefficienhisoduced as,

ass;c = AAR,C1/S(0) (29)

By using the amounts exist in tables 1, 3 and capipthem inside Eq.29 the solid state internal
conversion coefficient for different reactions danfound. This coefficient represents the internal
conversion rate in different reactions. The resoiitsur calculations are summarized in table 5.

Table 5: The values of solid state internal conversion coefficient in different reactions for e, 4d and d channels

Type of
reg?:tions Assic.a AARp Assicesda AARp
D(py)°He | ux7.8x 105 3.1 x 10°
D(d,p)T u X 3.03 x 10* 3.2 x 10°
D(dy)He | u x3.398 x 102 | 5.42 x 10720
T(d,nfHe u X 0.03 12.7

We [plainly find out from this table that solid stanternal conversion more occursifp, y)°’Heand
(d,p)Treactions.

8. Conclusion

By brushing up all of ourcomputations, me@lize that the lattice effect in solid state intd
conversion, cross section is more than anordinatg $or each reaction. In previous experiments the
complete reason for increasing cross section exyetially for these reactions are not explained, but
in this work by analyzing LEISSIC we can justifyoe observations theoretically. Our theoretical
studies prove that the results of the experimemrtgi@en in below.

Whenever we consider the crystalline latiic our calculations, sincedeuteiums and the other
fusionable particles are solved inside a latticea &siblattice, the required energy for locatingséhe
15



particles in a regular shape in the lattice redilesCoulomb barrier more than before and increases
the probability of fusion reaction. Thus, when arsreactions take place in the crystalline solatest
environment the effect of lattice in solid stateemal conversion processes cannot be ignored.

From graphs and internal conversion mechamsenunderstand thatsincethe internal conversion
rates of D(py)°He and D(d,p)T reactions are more than others, daheyhe best choices to study.
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