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Abstract

A high energy concemrariOlI in the double I.ayer on the caIhode surface is tempospatially
observed with the existence of anomalous nuclear transmutabon in electrolyoc ce.Us. In view of the

fact that the energy concentratlon is associaled with protrusions and aacks on the palladium

cathode surface, the tip effect model and related nonlinear processes are considered to account
for the anomalies of the experimental phenomena. Autoradiography exposure rUms illustrating the
traces of transmutation products of a beta. decay type are presented. For the highly oriented tr3CeS

ofchalged particles with the energies in the order ofkcVs, it is allowed to assume the occurrence of
nuoo nuclear reactions(MNR) confined by lattice channeling effect of host metals. The
mechanism of such MNR could be ex:planed by the effects of virtual neutrons and electron capture,
or the neutron transfer reactions in a lattice.

Key words: Cold fusion.. ElectrOlysis. N\X:lear transmutation

l. INTRODUCTION
Effect of electron c:nvirorunen1 at nucleus 00 nuclear reactions has been srodied for many

years.,lll one of the example:; 1$ "Effect of me chemical state OD the lifeume ofme 24-second isomer
of Nb9O." by Cooper et aI.[ Phys. Rev. Lett. 15, 680(1965»).The weak interaction involved in
electron capture(EC), intemal conversion and other forms of bela decay is of very short range. Rate
of EC CI proportional to the density at the nucleus of electrons available for capture. The electroo
densirie$ at Io-/anl of spark: discharge excist due to micropinch cootraetion to a degc:oer.lte state.PI

Similar conditions may occur 00 the interface between the electrolyte and !he cathode in a

electrochemical cell due to tip effect(3.01,

Highly oric:rned traces of charged particles observed by the autoradiography of Pd cathodes
indicate the occurre:nce of MNR conftned by the focusing and collimation effects ofcathode metal
lattice channels.1'1

IT EXPERIMENTAL DATA
Based OD the conception that nuclear transmutations may be focused on the protrusion and

crack region, the e:xperi:mental p:ocedure bas been specially decided. The: Pd foil cathodes with

many edge slits surrounded by anc.'ldes of platimtm. wtre .....'ere for the J:UPOSC of eahancing the
inferred tip effect. The electrolyte:!! were light water and heavy water solution of0.4 mole NaOH.
The electrolysis voltage was about 20 V.

After a long electr.olytic proc.e:ss(;>200 hours). the palladiwn cathodes were analyzed by
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SEM(Scamring El",tton MkrosaJpo). Syncittolron Ramarinn 'f<dmique. om! EDX(Enoogy
Dispersion X-ray Spectrometer) etc. Table I shows the anomalous element distribution on the
different locations on the cathode surfaces by EDX Maximal constituent clement. was Pd, bestdcs,
considerable amOlDJts ofMg. S~ Fe. Cu, Zn etc. were contained.

Scbcma1lc prac:nlItJClllofoblcrYal~A. B. C, DOll tIIc Pd CIlbocIo: mrfacc. E pouII pn:ICDJ"lbc: l'SIItofligta -.la"dedrolyle.

Nobu: Ibt do::aw:DlI ole .w:d 0 In: !lOt apJ:aml ia 1M w.le.

To dcttrmine the spatial distribution of radiation active sites(RAS). black white 135
films of T7 Din have been used to image the positioos of the RAS. After 1.5 year dcposiuoo of
finishmg electrolysis experiments, the panems of RAS have been clearly formed on the fihns after
exposure 100 hours. The bright spots correspooding to the slits of cathode edges can be seen (Fig. I)

D ELocation A B C

Elements Atomic ~

N. O. 2 1. 95 1. 82

Mg 1. 79 3.-17

AI 1. 33 1. 45 16. 15

s; 3.34 1. IS
F, 11.66 1. 68 9.86

C. 8. 20 2.35 9.91

Z, 11.50 5.09 19.44

Pd 52.83 72.84- 38.01

P, 3.07 9.99 4.81

;.'\

Palladium Cathode O· B·

C· ·E

0.28

97.45

3.01

0.33

0.49

0.81

0.63

1. OJ

22. 12

0.65

c
c
c

c

c

PI... 1 A&ltonodl~ of Pd cathodes ~III lOll Ilrs _ltll27 DhL 8lAd.tlJu !Ibis afta I.~ ~ ~Itl_

of {ialml.,. deetrol."ls, L llpt "tee Il.::tl electrolyte. "'-il.n.ted spob:.... Ilea..,. nter 1WIl electrolyte, B

-i.lined SfIOts. C-TrllCC 111RS, D-f'oldiq; !iDe, c;. ~t1c p~u.tIOll of tile Pd caOlodes ..iu CI:IUiq 311u.
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due to the tip effect. From the configurations of bright !pOtS. one can infer that the most ofRASs

are 1()C3[ec! underneath the cathode surface (to see arrows A and B in Fig. I). Some ofbright spots

WIth onented thin beams (to see the arrows C) show that the RAS wert: located on the surface of

the cathode palladitnn. It is suggested thai: the trace beams were formed by beta decay electrons of
radiauon ISOtopeS wllh half life time more than one yeas, such as Tnnum, Calcium 45. Palladium
\00 etc according to the estimarion of Sl:op ranging and spectrum of the electrons radia1cd from
beta decay elements. High concentrmion of Calcium. element bas been mdeed detected by EDX
on the site CttTespondi:ng to the beam SOlll'ee location (Fig. 2). Funhc:r confl.l'lllation of the: existence
of CalcIUm 45 should be carried out.

pd·9 (t 113/f,7 17:12)cps

Ener9V (keVj

The effect of magnenc field 00 the lraCes of charged parncle bas been observed while a

magnet was put on !be Pd sample eJqXI$Ing to a film (Fig. 3).

No Gamma ray emitted by the samples of Pd cathodes have been detected by a HPGe
Gamma spectromc'tC" with low background.

Ul. DISCUSSION
The electrochemJcaDy energy COIlCCIJtration similar to pyrotechruc effect leads to a variety

of nonlinear processc:s.l~ yields oftrnnsml~alion products are relaled to the current distribution

177



178

(2)

(1)

f'lc. J~pIloIo~!he

c/Ja:t olllllpdJC: 6dd ca rad:iIIID__

Sample: Pd CItbodc ofdeclrol~witb

lip...... NIOH do::lroI)~

A.lM="+IM'+e+v
1 Z...I •

on the calhodc surface. The contacl between beads coated with a thin metallic layer or multilayered
film and palladium. black particles could be regarded as point contact similar to the tip effeet. l61

The processes of oon1inear effects such as quantum tunneling and hopping of hydrogen or deuteron
and energy cooccntration within the contact points, the boundary area aod the interface zones
would lead to occum:nce of d:tc: nuclear transmutation for the electrolysis using both heavy water

and light water. The enhancement of the r3tio of nuclear reactions due to the collimating effect and
the focusing effect of the channels of metal crystals should be further studied. If neutron
transfer reactiOl1$ occur,m or thcrn:tal oeutr'Om and virtual DeUtI'OnS induced by electron capture

processes ofdeuterons or protons under the conditions of the electron degeneration are produced in

the samples, the following reactions will be expected:

Thmfore. if elements, such as Na and AI, exist in the electrodes, it is possible to expect the nuclear
lranSmuwions generating Mg and Si to occur.lll 1be consumption ofdeurt:rium. or hydrogen bas
been observed in some experiments. An amouD1 of excess beat about 7 keV per hydrogen atom

consumed was found by 1. Dufour et al.19l, and the formation of tightly bound state of the

bydrogco(deuterium) atom is put forward to explain the results.
The electron capcure reactions could be used to explain the~on ofelemttrtsl~ IOSRh

etc. OIl the sur:fucc: ofpalladium electrodes [Karatut et al Physics letter A., 170,265(1992)].
If incident deuterons with energies above 10 kcV, many body fusim can be expected due to the

channeling effect The experimental m>ults with the emission of high eoeT8Y charged particles by A.

TakahaW., J. Kasagi et al·llo.lll could be explained by the channeling mechanism

It has been shOWll that the m«hanism of MNR can provide plausible explanation for­
oonreproducible ltSults of electrolysis fusion experimc:nts and other factors, such as:
• excess beat and nueler trammutatiao oflight water e1ecttolysis;1121

• excess beat and radiation after switchirlg off electrolysu voltage;
• nuclear transmutation and isotope production ooly minute area;
• bigh reactim rates along the lattice c:.ha:lmel;
• highly orientated electron traces observed by the autoradiography;
• many body fusion aloog lattice clwmels by using dcuteroo. beam. implantation;
• time duratim dcpendcoce ofexcess bea! due to accumulation effect;
• electrolysis current value dependence of excess heat related with elearochemica1
l'IOi5e.lUI

• low nrr ratio might be due to the coofusim other beta decay elements for aitiWDfl41 • .
An intensive stUdy ofanisotropic P'opcrty of MNRs creating the polarization and excitation
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ofellipsoidal DUCIeus within. the crystalline chaDDels should be carried out..
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