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Abstract

In'thepr esent paper, the cross section [§ithé D(d,p)T, D(d,y)*He, T(d,n)*He and D(p,y)*He fusion reactions
in terms of the lattice effect in solid state internal conversion for different structures and different metallic
crystalline environments in comparison with palladium environment has been determined. Elements that
we used in this article are Ni, Ru, Rh, Pt, Ta, Ti, Zr, which are contained FCC, BCC and HCP lattice
structures. Fusionable particles are solved as a sublattice in  mentioned crystalline
metals.Fusionreactionsare generated by theflux of incoming fusionable particles.We took lattice effect
part iR our calculations [NillEEERE the Bloch functions for the initial and final state of gthree body
system. Three-body system involved the host |attice, sublattice and incident particles. The cross section to
perform each fusion reaction inside different metal is computed using the state of initial and final system.
Then our resultsfor cross section of different metal are compared with palladium metal. Finally, the solid
stateinternal conversion coefficient is obtainedbyconsidering the lattice effect.

Key words: internal conversion, fusion cross section, lattice effect in solid state internal conversion
1. Introduction

Nowadays using nuclear energy is very importana atean source of energy. There are two
kinds of nuclear reactions, fusion and fission.c8ifthefusion reaction has less radioactive
radiation and the fusion fuels required for thesactions are more sufficiently available in the
nature, therefore fusion reactions are importastudy.

In 1995, many experimental works are done on gasewtals for determining screening effect
[1]. From 1998 to 2001, these experiments continmednetallic environments [2-4]. In 2000,
the electron screening effect @nthe cold fusiorctiea was studied for D + D in the metallic
environment [5]. In 2002, they released a two-vauraport, "Thermal and nuclear aspects of
the Pd/DO system,” with a plea for funding [6]. In 2002e¢tBnhancement of cold fusion and
solid state effect were studied in deuterated nietaD+D [7]. From 2002 to 2004, the screening
effect on 50 metals and insulators is checked leyies of experiments [8-10]. In 2003, the
enhancement of deuteron-fusion reactions in matadsexperimental implications were studied
for electron screening effect [11]. In 2004, théjsat of solid state internal conversion came up
[12].In 2005, many efforts we (SICICEICUMBIBIC at@pparatus according to the Fleischmann and
pons’ works; finally, Cold fusion apparatus was @il San Diego Space and Naval Warfare
Systems Center. They used other names insteaddfuzion to reduce the effect of previous
failures.Often they prefer to name their fidldw Energy Nuclear Reactions (LENR) or
Chemically Assisted Nuclear Reactions (CANR), alsd.attice Assisted Nuclear Reactions
1
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(LANR), Condensed Matter Nuclear Science (CMNS) and Lattice Enabled Nuclear
Reactions [13-16].

In 2002, Peter Kalman and Thomas Keszthelyiistuthis problem (enhancing cross section)
on different metals. They studied many differerttdas to explain the enhancement of cross
section. For example, the electron screening waskdd for 29 deuterated metals and 5
deuterated insulators/semiconductors from periddldes. Among them, metals were most
convenient. Some of the other factors that theysicemed were: stopping power, thermal
motion, channeling, diffusion, conductivity, andystal structure and electron configuration.
None of them could explain the observed enhancess@ection [7, 9, 11, 17-19]. In 2004, they
found a reason to explain the enhancement of @eston that was called solid state internal
conversion [12]. In 2008, screening effect is stddior the first time on metals by considering
solid state; actually solid state of metals is esped in experiments [20]. Finally, in 2009, they
considered a metal with its lattice structure anterd the lattice shape of the solid in their
internal conversion calculations [21]. Their calttidns were just for D(p)*He reaction.

In this paper, different metals are considered.dMeose such metals tHgllghow the best results
in term of screening effect and the density of deutn [22]. In this article, in order to compare
internal conversion(IC)with lattice effect in soligtate internal conversion(LEISSIC), we
calculate cross section for different seven pasigblus palladium for D(pHe , D(d,p)T ,
D(dy)*He , T(d,nfHe .

IREChiECIENOIREIS yis to determinatefusiwnss section (FCS) for above reactions in

different metallic environments regarding LEISSI@irder to find the reason of enhanced FCS
in these metallic media then recommend the besalnEdEOMIEI@Nthis aim, following steps are
studied:First, right after introduction, the asgecf IC, SSIC and LEISSIC are explained.
Second, different special lattice such as Face c€C@antered (FCC), Body Cubic Centered
(BCC) and Hexagonal close Packed (HBEJISHRMON inedetails. Third, LEISSIC and other
required quantities to determinate FCS and LEIS$Stefficient for Pd environment are
computed. Fourth, all calculations in the thirdpsége repeated for Ni, Ru, Rh, Pt, Ta, Ti, Zr.
Fifth, microscopic FCS for all elements are detexediin different reactiofffinthe case that these
metals are consideredffasa host particle in latficelly, we can suggest the best kind of lattice,
fusion reaction and metallic environment which hdngh value LEISSIC when cold fusion
happening.

2. Internal Conversion (IC) and Solid State Internal Conversion (SSIC)

Internal conversion is a radioactive decaycpss where an excited nucleus interacts with an
electron in one of the lower atomic orbitals, cagsihe electron to be emitted from the atom.
Thus, in an internal conversion process, a highiggnelectron is emitted from the radioactive
atom, but without beta decay taking place. Since beta decay takes place in internal
conversion, the element atomic number does notgehaand thus (as is the case with gamma
decay) no transmutation of one element to anotheseen. Also, no neutrino is emitted in
internal conversion.Most internal conversion eletsr come from the K shell (1s state, see
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electron she)l as these two electrons have the highest pratyabil being found inside th
nucleus. After the electron has been emitted, tbmas left with a vacancy in one of the int
electron shells. This hole will be filled with atheetron from oneof the higher shells ar
subsequently a characteristicay or Auger electron will be emitted[23, 24]

(4)

X-ray

Figure 1: Internal conversion

The enhancement in the fusion , which is observed in solid metallenvironments, is
attributed to the presence of solid state matera SOOI the theoretical explanation of t
phenomenon is still missin@$-27]. In what follow§,we suggest a possible mechanism cz
solid state internal conversion process that shbeld¢donsidered when trying to understand
extra fusion event$28].

A similar process to I@an take plac@ a solid between fusionable nuclei and any cha
particle in the crystalThe solid sate internal conversion process, B(@.y)°*He nuclear
reactiongan be processes consisting of (a) a b-free electron transitiop + d + (e) » *He +
e and (b) a boundee deuteron transitiorp +d + (d) - 3He+d.Therefore,. internal
conversion happenedlnsa)lid environment in addition of electron chat, we have deuteriur
channel too [12]ncreasing absorptic is [EXPIEESEdhat in a solid material, nuclear fusi
reactions(NFR)can happen in solid state internal conversion creates trans for every
charged particléy electromagnet reaction [12].

3. Describing mentioned latticestructurein thisarticle: FCC, BCC, HCP

In this paperthese elements are studied: Ni, Ru, Rh, Pt, T,aZfT Which, Ni, Pt, Rh hav{ih
FCC lattice such as Pd. Ru, Ti, Zr hg@liHCPlattice and the lattice of Ta is BC

After investigating prior experimental work, fimalin 2008 solids are considered withi
their lattice crystal [2D Then, in 200, calculations are continued for Pd awith [EGH the
crystalline lattice [21]. Befor{SillGNIMGIOE solid state internal conversion the scientists érad
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screening effect on metdISlOMind the reasonshefdnhancement FCS of metals which was
observed[22].In this article chosiillgielients agaifitant in screening effect or deuterium

density. For example, Ti and Zr showed the mosiestng potential in the experiments [11]. Ta
and Zr had the most solved deuterium density [E2hereas having a maximum deuterium

density in Ti depends on having high temperatugg. [1

The most important quantities that changengucalculations are unit cell volume and the
number offj@ilBlhs that belongs to each kind of kattthose quantities are explained for each
lattice that is following.

In each unit cell of FCC and BCC lattice, eightmasostand on the corner of cubic that
ardGOlBOINEN s between eight other closed c(fi 2, a and a),thus, each unit cell has one

atom from cornerg8 x % = 1). For FCC there is one atom which belongs to tvesexdi cubic
but for BCC one atom locates in the center of eawh cell. So, FCC and BCC lattice have
respectively 3 atoms from all 6 sités x % = 3) and one atom from its center. Therefore, FCC
and BCC have fol + 3 = 4) and two(1 + 1 = 2) atomi each unit cell respectively.

HCP lattice: In each unit cell of HCP (see figs2,there are two atonl at the top and down sides
that are shared between two closed unit (@Iz % = 1), on the other sides of the unit cell there
are six atoms. Each at-ngs, two closed lﬂ!ﬁist(é X % = 3). There are twelve atoms in

the corners that are collaborating between thresed unit cellélz ><§= 4). Consequently,

there are eight atoms that are compleSijlleIongemhe unit cell. In this lattice there are two
lattice constants: ¢ height of unit cell and a,fdee of hexagonal.

Figure 2: Shape of unit cell; a;: FCC unit cell, a,: BCC unit cell, ag: HCP unit cell.

The volume of unit cell for each lattice is defibgdequation 1.

(@ FCC )
4
a3
Veenl = 4 = BCC ; ,(a,c:lattice constant)(1)
3v3
2
ET ac HCPJ
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4. L attice Effect in Solid State Internal Conver sion
4.1. Cross section theory of LEISSIC

In this case to insert LEISSIC into the cross secformula, we break through the procedure that
is mentioned at ref 20 completely. So, only thaspdrtant formulas that are really needed here

are written.For comparison the fusion cross sectidih and without LEISSIC we have to
determine the macroscopic cross section.

2=No, . ®

In pervious equationa,the cross section of fusion reaction between hodttarget fusionable

particles is obtained at the following,

E is the energy of incoming particle and Entains all the properties of the lattice that is

Here, Gy is calculated for one d or one Pd. In order to para G with astrophysical factor (S(0)) in

the

3).
My =m+my,,i=dort (6

i
NCy = ABRWC: ,N(PA) = Vg /veen and N(@d) = WVery oo (®

is
r of

m.
4.2. Results of numerical calculationsfor each reaction

There are two tables for all reactions that carirajplotting the cross section and compared with
the ordinary state. The suppositions of hostsastit¢ and incoming particles are expressed for

ium
T

are

Table 1: our numerical calculation of necessary quantities for obtaining C, for all chosen reactions



host ~2
Typeof arti | AoMe r Ky(cm™1! IXlke=r,
Reactions pcles V) n(gr) o ) (cm?) s
175 5.013 x 107%* | 891 x 10'? | 3.95x 10738 10.755
D(p,y)3He 0.0827 | 2.005 x 1072* | 5.64 x 102 | 513 x 10738 | 0.1477
0.0103 | - 2.78 x 1011 | 6.11x 10738 | -560382
349 6.686 x 1072* | 8.82 x 10 | 3.15%x 10738 14.462
D(d,p)T 0.165 | 2.229 x 107%* | 5.09 x 1012 3.97 x 10738 0.181
0.021 | - 2.05%x 1011 | 445x 10738 | -0.0011
349 6.686 x 1072* | 7.93 x 10% | 3.69 x 10738 16.075
D(d,y)4He 0.165 | 2.229 x 1072* | 458 x 102 | 4.51x 10738 | 0.202
0.021 | - 1.65 x 1011 | 498 x 10738 | -0.0022
524 8.35x107%* | 2.05%x 10 | 2.89x1073° 5.863
T(d,n)4He 0.248 | 2.387 x107%* | 1.10 x 1013 424 x 10739 0.09
0.031 | - 8.90 x 10'* | 4.30x 10738 -4.228
160
161  We can calculate the required parameters such aadCG which are important for estimating
162  cross section of the fusion reactions.
163 Table 2: our numerical calculation Cy and C; for different host particle and different reactions
Type of h:;?ti kll IF |2 CO Cl
Reactions pd% (cm™1) Cb (MeV b) (MeV b)
Pd 1.42 x 10* | 3.14x 10728 492 x 10738 3.36 x 10724
D(p,y)3He | d 0.57 x 10* 0.61 2.30 x 10713 u X 15.6
e | - 1 9.10 x 10713 6.18 x 102
Pd 1.90 x 10* | 3.27 x 10738 1.11 x 10~%7 7.53 x 10734
D(d,p)T d | 0.63x10" 0.5371 1.88 x 10713 ux 12.78
e | mmmmmmee-- 1 2.48 x 10712 1.687 x 103
Pd 1.90 x 10 | 7.02 x 10~*1 3.83x107%% | 0.26 x 1073>
D(d,y)4He | d | 0.63 x 10%* 0.4964 2.70 x 10713 u x 18.35
e |  mmmmmeeeee- 1 431x10736 | 293 x 10721
Pd | 237 x10™ | 444x107%> | 2.05x 10725 | 1.39 x 10712
T(d,n)4He | d | 0.68 x 104 0.7438 445x 10715 | ux0.3024
e | - 1 1.87 x 10713 127.1
164
165  Since each palladium unit cell has 4 Pd atoms puetl since we suppose that the number of
166  host and sublattice particles are equal, then we ha
1
Npg = y X 4.22 x 10?2 9
167
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Table 3: our obtaining required quantities which are calculated for determination of different fusion

Typeof |5 my | gy (em) Q BE'Qg'rgg
Reactions 2 (MeV) (MeV)
D(py)°He | 9x 102 | 481x 10" | 5.49 7.718

D,p)T | 10x10'% | 4.81x 10 | 4.04 8.482
D(dy)*He | 9.63 x 102 | 4.81 x 10'* | 3.27 28.3
T(d,nfHe | 21.8 x 102 | 4.81 x 10™* | 17.59 28.3

4.3. Calculations the solid state internal conversion coefficient for different
fusion reactionsin Palladium crystal environment

With regarding to definition that exists in Ref.Me can write. s = AAR,, Where A is the
cross section of the beaR,, is the “differential” range, that is, the distenwithin which the
energy of the incoming particle can be considemchanged. ThAR;, « R;, condition helps in
an order of magnitude estimate &R, , whereR,, is the stopping range of a proton which is
about8 x 10~ %2um at E = 0.01 MeV in Pd [22]. The quantities A ank, were measured in
mm? and 10~3um units. The solid state internal conversion coéfitis introduced as,

ass;c = AAR,C1/5(0) (10)

S(0) is the astrophysical factor and the an®ohS(0) were calculated completely in the ref
27. Here since the issue is studied on the lowggnés-30 eV), the amounts of S(0) for each

reaction is a constant that are shown in table 4.
Table 4: the amounts of astrophysical S-factor for different reactionsin ordinary state in low energy

Reactions

D(p;y)*He | D(d,p)T | D(d,y)*He | T(d,n)'He
Astrophysic
factor
S(0)
MeV barn

0.2x 10 | 0.056 0.054 10

By using the amounts exist in tables 2, 4 and capdpthem into Eq.9 the solid state internal
conversion coefficient for different reactions denfound. This coefficient indicates the internal

conversion rate in different reactions. The resfithe calculation SiSHIMMENEd in table 5.
Table 5: solid state internal conversion coefficient in different reactions for e, 4d and d channels

Type of
reZlF(;tions assica AARy assicead AARp
D(py)*He | ux7.8x10° 3.1 x 10°
D(d,p)T | u x3.03 x 10* 3.2 x 10°
D(d;y)’He | u x3.398x 102 | 5.42 x 1072°
T(d,nf'He u % 0.03 12.7

7
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We find out the solid state internal conversion geys inD(p,y)*HeandD(d,p)T reactions with
more rates. All calculations in this part are shdenpalladium. In the next part we show the
results for other elements in detailed.

5. Calculations of LEISSI C forother elements

5.1. Tables of Calculation for Different Elements and Reactions

By using all formulas in section 3, such as whkathave done for palladium, all required
guantities can be computed for mentioning elemddsauseother host particles (deuterium and
electron) don’t change in these calculations aeditily thing that changes is the first row of the
Table.1. MeanwhileG; and Gwhich changes only for the elements are respegtalawn in
Table 6 and 7.

Table 6: Our numerical calculations of for different elements and reactions with FCC, B&d HCP lattice

uantity Co,p(p,y)3He Co,0(d,p)T Co,n(d,y)4He Co,T(d,n)4He
elemen (MeV barn) (MeV barn) (MeV barn) (MeV barn)
Pd (FCC) | 4.92 x 10738 1.11 x 107% 3.83 x 10750 2.05 x 1072°
Ni (FCC) | 3.44 x107%7 6.79 X 10733 2.56 X 1073° 6.98 x 10723
Pt (FCC) | 1.34x107%7 1.95x 10774 1.21x 10781 1.63 x 10745
Rh (FCC) | 1.08 x 10736 7.43 x 10~*7 6.61 x 10751 1.38 x 107%*
Ru (HCP) | 8.49 x 10737 5.07 x 10~*¢ 5.56 x 1070 1.21 x 10739
Ti (HCP) | 1.10x 10723 4.63 x 10728 6.49 x 10730 1.93 x 10721
Zr (HCP) | 2.25x 10734 1.01 x 107*2 2.69 x 107*6 6.27 X 1072°
Ta(BCC) | 1.30 x 107>* 3.10 x 1077° 5.79 x 10777 2.64 x 10743

Table 7: Our numerical calculations of for different elements and reactions with FCC, B&d HCP lattice

gantity
elemen
Pd
Pd d
FCC
(FCC) |
Ni Ni
d
FCC
(FCC)
Pt Pt
(FCQ) d




212

213
214
215

216
217
218
219
220
221
222

223
224
225
226

227

e
Rh 7
Rh 4
(FCO) [
R g
Ru u
(Hcp) |9
e
1 q
Ti L' g
(HCP) S
7r Zdr H
HCP
(Hep) -9
Ta y
Ta
cc) |
e

For comparing § the microscopicFCS of these metallic environmémtsll elements,
numerical values from Table.6 can be useful. Radyghg the comparison of the Guantity see
table 7.

According to table 7, we find out that: wheneeéements themselves are considered as host
particles, the results of;@rom large to small values for all reactions arg:Ni, Zr, Ru, Rh, Pd,
Ta and Pt. For cases that deuterium and electehast particles, our comparing values lead to
Ru, Ni, Ti, Rh, Pd, Pt, Zr, Ta and Ni, Ru, Pd, R, Ti, Ta, Zr respectively. In case that electron
is host the number of electrons in capacity lage¢oo important indeed whatever the numbers of
electrons increases the screening effect is endaBstween all reactions, D{*He , D(d,p)T
and D(dy)*He have larger values of,@an T(d,njHe.

(According Table.7 the result of comparing for different host particles in different metallic
environments are: element host parti€lgy; > Cy y; > Cy 7z > Ciry > Cipn > Cipg > Cirq >
Cype ; deuterium host particleC; r, > Cy n; > Cy 1 > Crrp > Crpg > Crpe > Crzp > Crpg;
electron host particle; y; > Ciry > Cipg > Cipe > Cipp > Ci7i > Cirq > Cpzr)

Table 8: Our numerical calculations of LEISSIC &irelements in different reactions

quantity
elements
Pd (FCC) 2 4 .
Ni (Fce) |2 4 .
e
Pt (FCC) : 4 .
Rh (FCC) |d U !
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229
230
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239

240

241
242
243
244
245

246

e
Ru(HCP) 2 4 :
e
Ti (HCP) d U L
e
Zr (HCP) d U L !
e
Ta(BCC) 2 4 :

In the each environment, IC coefficient shows iméiconversion rate and determined the cross
section enhancement in each environment. By stgdgible 8, we find out that the internal
conversion coefficient of deuterium for DffHe is the largest one. The IC coefficient for
D(p,y)SHe for different reactions from larger to smallatue is: Ru, Ni, Rh, Pt, Zr, Ta, Ti and
Pd. As you see in this reaction Pd has the lagt tarD (d,p)T, the arrangement of the elements
is: Pd, Ru, Ni, Ti, Rh, Pt, Zr and Ta.

Electronicinternal conversion coefficientarrangetf@rdifferent elements is: Ni, Ru, Pd, Rh, Ti,
Ta7 Zr! Pt. éce,Ni>°ce,Ru>oce,Pd>°ce,Rh>°ce,Ti>°(e,Ta>°(e,Zr>°(e,Pt)

(According to Table.8, comparing ICC values of @ewim host particle for the two largest
reactions D(p))3He and D(d,p)T are respectivetyy p, > ni>Xg rp>Xg pr>KX g 70> K g 16>
Xg1i>KXgpa ANd Xg pg>KXg gy >KXg Ni>KX g 7i>Kg pp>Xg pr>Kg 70 >% g 10)

6. Microscopic cross section for all elementsin different reactions

MicroscopicFCS for all metallic environments wheatai considers as a host particle are plotted
by replacing numerical values from Table 6 INE4BFCS are divided into two groups in order
to show changes clearly: 16 maximum and 16 minimidich are respectively shown in Fig 3.
Numbers 1 to 4 besides the name of the elementsssbBgpy)®He , D(d,p)T , D(dy)*He and
T(d,nf'He .

- Bad o 1 2 :—.-_ 16 mimimum
vl e L e i 1 BI.--ps | microscopic FCS
=4 microscopic FCS i e
bl Fid
+=Tad
=B | Rl

3 =T pdi |
ol 1 S

e,

||||||

g ey e e ——

10
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Figure3:16 maximum and minimum measurements ofargwpicFCS in terms of incoming energy for all teEas
are represented.

In the above graph, different colors shows &intlelements and the styles of shape introduce
kinds of reactions. D(p)*He by “dash”, D(d,p)T by “dashdot”, D¢gHe by “longdash” and
T(d,nf*He by “dot” are shown. The color of Pd, Ni, Pt, Ru, Ti, Zr, and Ta are respectively:
Green, red, navy, cyan, dark pink, coral, aquaneaaimd brown. As you see Ti and Ni have the
lager cross section. After them palladium showsuspin the T(d,rHe reaction.

To realize the best kinds of lattice structure,nmscopicFCS related to element host particles are
plotted for each fusion reactions separately.Hetbése graphs, colors shows kinds of elements
and the styles of the graph indicate the kind efléttice. BCCshows by “dot”, FCC by “long
dash” and HCP by “dash dot”.
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Figure 4:MicroscopicFCS of all elements for diffieréusion reaction are presented

For D(py)®He , D(d,p)T , D(dk)*He (Fig.4), Ti with HCP lattice has the largestroscopicFCS
and Pd with FCC lattice is respectively in thelsjd@econd and fifth place. Ni with FCC lattice is
in the first place of microscopicFCS and Pd isfiftle for T(d,n)*He. Now the data that are
correspond to figures 3 are summarized in table 9.
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Table 9: numerical microscopic cross sectionedeslo special energy (0.025MeV) for different eleisén
different reactions

uantity

D(py)*He D(d,p)T D(dy)*He T(d,nf'He

elemen (MeV) (MeV) (MeV)

Pd
(FCO)

Ni 272
(FCO)

Pt 1 d . 273

5 k ! 274

(HCP) 3 4 : 275

(HCP) ' 276

(HCP) ] 1 277

(BCC) 278

7. Discussion and Conclusion 279

According to table.7, the result of comparingf@r different host particles in different metallic
environments are: when the metals are consideretioas particle,C; r; > Cy y; > Cy 7z >
Ciru > Cipn > Cipg > Cyrq > Cype 5 Whenever deuterium considered a host partC, g, >
Cini > Cyri > Cipp > Cipg > Crpe > Crzr > Ci7q; €lectron host particleCy y; > Cy gy >
Cipa > Cipe > Cipn > Cii > Cipg > G2y

As you see in table.9 the best cross sections gemB(py)*He and D (d,p)T reactions. In order
to achieve our goals we need to look back to ota dhout internal conversion coefficient by
considering lattice effect.

In table 8, we find out that the internal convensimefficient of deuterium for D (9°He is the
largest one. The IC coefficient for DfjPHe for different reactions from larger to smalletue

is: Ru, Ni, Rh, Pt, Zr, Ta, Ti and Pd. As you se¢his reaction Pd has the last ICC. In D (d,p)T,
the arrangement of the elements is: Pd, Ru, NRj,Pt, Zr and Ta.

Electronic internal conversion coefficient arrangatfor different elements is: Ni, Ru, Pd, Rh,
Ti’ Ta’ Zr’ Pt. &e,Ni>°ce,Ru>°ce,Pd>°<e,Rh>°<e,Ti>°ce,Ta>°ce,Zr>°ce,Pt)

Accordingto Table.8, comparing ICC values of dautaerhost particle for the two largest
reactions D(py)°He and D(d,p)T are respectivey py, > ni>Xg pp>KXg pr>K g 70 >K g 1g>
Xg7i>KXgpa ANd Xg pg>KXg gy >KXg Ni>KXgq7i>K g pp>K g pe>R g 7r>% g 10)
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As you see Ti and Ni have the lager cross secfifier them palladium shows up just in the
T(d,n)*He reaction.

Looking at Fig 4, can show that what the bestdaftkinds of environment and kinds of
reactions are. Ti with HCP lattice has the largeist=CS and Pd with FCC lattice is respectively
in the sixth, second and fifth place. From Fig.4elean understand that Ni with FCC lattice is in
the first place of micFCS and Pd is the fifth. F&@l HCP are the best lattice structures and Ti
and Ni are best elements, Ru has a largest ICRelodse that deuterium is the host particle.

By comparing FCS in term of LEISSIC, Ti and Ni shovaximum data. By comparing internal
conversion coefficient in term of LEISSIC, the besgults belong to Ni and Ru. So Ni can be the
best option for the next experimental works.

The other investigations show that: FCC and HCiiéahave a much closed results. Palladium
shows good results just in the D(FHe and D(dy)*He .
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