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In the latest paper of D20 electrOlysis

fus On by Fleischmann & Pons。 )(F P ex

periment, in the lo口owing), they repOrted that

the observed ellthalpy generation shO、ve0 101～'
times inore frequent fusiOn‐reaction rates than

those Of the kno、 vn fusiOn channels, メ ′,
D(″,″)'He and D(a,″)T for which they ob_

served cOnsistent results bet、 veen the neutrOn

and the tritium generatiOn, and cOncluded

surprisingly that an``unkno、 vn fusion prOcess"

took place  Vヽhat did reュ lly happen in their

experiment,

The author has studied the prOblem from

a theOretical point Of vievI・ in tlle last fe、 v

・・7eeks, and has reached the cOnclusion that

the D_cat  cascade fuSion channel, ′ 2, the

Follo、ving(1)一 ,(11)reaction eascade s.・ould open

to be the predOminant reactiOn channel in a

higl,ly  deuteriuin_cOndensed  Pd  electrOde

Vヽe may call this D_cat type since deuteron

exists  at  both  the  initial  and  the  Flnal

state,

(i)D+D― `He・
(ii)`He・+D― ,`Lr― ,`He+D+238 MeV

Calculated results of fusion rates and neutron

yield are consistent 、vith the F― P experi_

ment, and can exPlain thc key resuits Of the

F―P exPeriment

In the present note, key results Of theO_

retical estimatiOns are described  A detailed

report wnl be submitted tO a,ournal(a pre_

Iminary repo■ describing the deta口 is avanableて'))

l Theore● cal Results

The free particle fusion reactiOi  crOss

section σi,.。 is given as f01lo、vs(め:

佐に。=寺exメ2πろプ/みの, (1)

、vhere  S  is  the  astrOphysical  S_function,

relating tO internuclear wave fllnctions, to be

determined bv experiment,,7.the incident dcu_

teron energy and other nOtatio!〕s are the usual

On es (″,=′2‐1 10r the D― D ,caction)  FOr

F`く l keV, S values are almost eonstanti for

the l (`α,″)・He,the D(a,■)'He and the D(′, )́T
reactions, the values are given by Jarmie(`)as

SDT=12ヽ 4eV b, SoD(η)=53keV b and S。 。(")
=60keV b, respectively   Vヽe can therefOre

calculate cross sectiOns for lo、v energy using

Eq(1)For F`‐ leV,calculated cross section

values(b)are 9× 10い',17× 10て'`and 1 9×
10-.。ちrespeCtiVely fOr T(ど,")`He,D(″,η).He
and D(a,″)T: lt is quite evident tllatヽve have
to abandon ``cold nuclear fusion" by the free

particle reaction

However in a condensed matter like PdD,

the barrier factOr 珍―●=exp(_2π 4れ′2/みυ)
sho、ving the quantum lnechanical ttlnnel erect

through the Coulomb barrier increases drasti‐

canyC, because of the charge sereening erect

on Dtt by sllrrounding electrOn clouds  The

fusion crOss section σDD fOr a bound D― D

pair(bound ・・ith Pd aton, for ex,mpe)is giVen

as(2'

け 綴 Ⅸメ‐
“
″馴 は,
E`ill keV  (2)

where SD。 ‐SDD(″)+SDD(ρ )and η=(a22ど )。■/02
(=`:■′.2)  Here the parameter η has been
introduced 、vhich equivalently represents the

charge screening erect on the barrler factor

The fusion rate for a D_D pair is スDD=σ DDυ
`(1/Cm')(1/s per D atom),Where,`is the veloc

ity of dcuteron   Caleulated results of スDD

for F`‐ leV are shown in Fig l

■ i、,″,どαοl.。 S″′′
`、

力′ 5δ5
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Jones `′ α′て'' has shOwn that ス=valuc fOr
D2 gas is～ lo'° (f/s per D) The distance

between two D■ is″
`=o‐

4 A since/`だ o5Å
for twO neishbO■ ng D_atOns bOund ivith Pd_

ereCi:]ii週lillギilよ::liillliil}[
per D)level for 

η
―り2た35

σ‐=〕eXズ4π4″れ

559

(3)

-14

-104

―,6

as(2);

σ。
`,=スDD σE. τ・ n/y, (4)

ジlξ:譜l満1器:L:::脱f‰踊ポmonic Oscillator Dtt wllich is bOund with
:1・寵視:認糧誦謂

tleV揚
お機器(‐ὺ//4 s) Consequently 、ve Obtain,

σ。,,■27×10`esえ DD σDD eXp(_1,404η)(5)
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At η
‐J′=50,the D― D fusion rate is as

high as 6 7×10~''(f/s per D)and t“ Cascade

fuS,On rate is very sman,nalllely～ 10~詢(f/S

pe,D) Abovethe point η
~'72_lo o,the cascade

fusiOn starts to catch up with the D+D→
IHe`fusion rates, and えD./スI. becOrnes 1 0
fOr η

~"2え
15 0  At η

l′′=40,ス DD=えD■=13

×10-1'(17S′D)andくFusions/CC/S〉=‐ 10。ll′Ce/s):

くEnergy depOdt〉～10'(W′ CC), WithOut any

neutron emission(′ .′=0), frOn the usual

channels

2 Discussions

ln the F P experiment, they observed an

e!lthalpy excess of about 10ヽ V/cc, althOtlgh

they could only detect a small number of

e!nitted  nOutrons   Therefore,  one  might

predict that deuteron nllmber density would

be higher tllan 1022, if we guess .ヽ～ 102`～ツ.,

it cou10 co■,espOnd to their 10ヽV/ce run,(7′

would be 0 1～02A) An enitted D'(ガ ィ‐159

卜
'cV) by the channel (11)Callnet fuse 

、vith

`:leX, any nore, and it slo、 vs do、vn  in a

volu ne of 4,,=`=4π P芳/3 where RE is the
rangeof 159 MeV DI(R″ ～0 1Cm),generaung

the D(υ,κ)'He+D(″,ρ)T reaction(with an aver

aged rea∝ion ene,gy F″～l MeV, where σDo has

a bload peak) The neutron yleld γ.(nハ/cc)

of this prOcess is i

y 7 _ N `σ:.`。('2)ス,.ll.22 ( F″) (6)

The ratio δ bet、veen the D‐cat cascade fusion

evellt number(,1,。 ‐
'D'Na)and the nulrber

of D(a,″)'He neutrOns is;

δ=/./4``■Nr σf..。(r2)Pr(″R)(7)

rhe ratio δ becoines cOnstant, once we kno、v

t1le energy distribution of.l deuteron harronic

oscnlator in PdD  For 力ω=l eV, we obtain

δ■2× 10',using RE(Zn)‐ 2× 10`cm, which

gives 3ood agreeinent 、vith the F― P obser

vation (10‐。~1)

3 Condusion

Vヽhen the deuterOn eftective charge under

the screening of electron elouds in PdD (or

possibly TiD′ た)can become c′ 35, the “oold

nuclear fusion'' rate exceeds 10~1'(f/s per D―

atom)and a net po、 ver olttput can be expected

However,the present thcoretical analysis has

sho、vn that the D‐ cat cascade fusion channel

can open and most(almOst 100%)energy deposit

is attributed to kinetic energies of .He++ and

D+ which are the inal products of the cascade

process  Neutrons can be emitted after the

cascade event(by the,ree partic e D― D reaction),

、vith a very sinan pOrtion ‐ 10-・

Using the prescnt theoretical lnodel, the

key results of thc F― P experinent on D`O

electrolysis fusion could be explained lio、vever,

tO COnflrin the present result by further more

quantitative analysis, we lleed coin,Hcated

quantam_inechanical theories and calculations

supported by many data bases of experiments,

ι g,fOr the charge screening and the nuclear

reactio!l process of the D_cat  cascade fuSion
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