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31 March 1989 . 
PHYSICS NEWS - COLD FUSION? 

Dear E632 and WA84 Colleagues, 
There have been many reports in the newspapers that Prof. Fleischmann of 

Southampton and Dr. Pons of Utah have evidence for cold fusion of 
deuterium by electrochemistry. This afternoon Prof. Fleischmann gave a 
seminar in CERN. Because of the many media reports, the auditorium was crowded 
and although I arrived 20 minutes early, I had to sit on the steps. As I have 
given several lectures on Wrong Results in Physics, I went to this and also to 
the press conference afterwards - especially as the news reports had been 
very hard to understand scientifically, but if true, this could have a major 
impact on the world economy. 

Martin Fleischmann had a reputation as a major expert in his subject . As his 
talk developed, it became clear that he was a first class scientist and it 
seems to me that he has made a major breakthrough, though what the 
fundamentals processes are is not yet fully understood. 

Let me try and explain what I think I learnt (I talked to him for a while 
afterwards, so it may not be too bad). 

Basically the catalyst used, palladium Pd, is a face-centred crystal . It can 
absorb a certain amount of hydrogen. If an electrical potential is applied, 
then over a period of time it can absorb a great deal. For F & P, they reached 
0.6 atoms of deuterium per atom of Palladium after three months. 

They made tests with four rods each of 10 cm le'ngth and of diameters 
0.1, 0.2, 0.4 and 0.8 cm. They only have good measurements for the first 
three as one morning when they came in they found that the fourth and largest 
rod had melted and the fume cupboard was starting to smoulder! 
They made calorimetric measurements and found that they were getting more 
heat out than they had put in and this effect increased with the diameter of the 
rod . It seems to be a volume effect and not a surface effect. The excess heat is 
about 5 megajoules per cm3 which is about 100 times greater than any known 
chemical process. 

A second measurement was by putting a Nal crystal close when they recorded 
gammas. The energy spectrum of the gammas was sharply peaked between 2000 



and 2400 which is characteristic of the (n,gamma) reaction on hydrogen . This 
could be explained as the neutrons interacting in the water bath round the 
experiment. 

Thirdly they observed tritium production and measured and found a 
"characteristic" spectrum (I did not understand this fully, partly as he had 
an incomplete scale on the graph, but see later). 

Fourthly they looked for neutrons using a polythene sphere filled with SF3. 
The count was three times background. In 50 hours they counted 40 000 neutrons . 
However there is a point that is a stumbling block for particle physicists - if 
you take the rate of release of heat, then there should be 10 E 13 or 14 
neutrons - a huge discrepancy. He does not have the equipment to measure 
the neutron spectrum - the neutrons have to pass through the surrounding water 
bath which tends to thermalise them. 

A conclusion that can be drawn from Fleischmann's talk is that the heating 
is not due to the reactions 

20 + 20 ---> 3He + n (1) 
or 20 + 3T ---> 4He + n (2) 

which are the ones that spring to mind. 
He gave a table of the excess enthalpy in the Pd rod cathodes expressed as a 

percentage of breakeven values; 
0.1 mm 81% 
0.2 189% 
0.4 839% 

>From this it can be judged that it was not too surprising that the 0.8 cm 
rod melted! 

He opened his talk with a basic discussion of electrochemistry . 

020 + e- <---> O(absorber) + 00-

O(absorber) <---> O(lattice) 

o(absorber) + 020 + e- <---> 02 + 00-

With the applied field the D can go over the potential barrier by applying 
a Potl. Difference at the interface. The result is that inside the pd there 
can be many collisions without repulsion. Effectively there is a PO of 0.8 eV 
which can translate into a compression of 10 E 27 atmos. i.e. it would require 
this enormous pressure to achieve the same PD. Thus electrochemistry is high 
energy chemistry! The D is in a sea of high electron density. The structural 
or coherent strength of the pd is 4000 atm . Thus it is a very strange kind of 
Quantum Mechanics (his phrase). 

1 have to go to collect my daughter at the airport, but will try and 
continue later. 

1 April 1989 . 
(despite the date, it is serious!) 

Re-reading what I wrote yesterday. I realise that I have been trying to 
explain simply. The actual talk contained some more details and two tables of 
results that 1 had only time to copy down partially. There was a fuller 
discussion of electrochemistry. 

The question now is what is happening. The observations are of a source of 
heat, of emision of tritium, gammas and of neutrons, but the number of 
neutrons are many orders of magnitude less than would be expected if the heat 
produced came from reactions producing neutrons. Fleischmann talks as if you 
have to modify quantum mechanics - this I · do not believe - we have to apply it 
differently. 

An additional piece o f information that he gave at his press conference but 
not at his seminar, was that the particle emission was not uniform but had 
fluctua tions which were much larger than statistical - this I think is a very 
important piece of information. 

There are a lot of different theories being discussed. The following 
:omments should be considered private, qualitative and not necessarily 
:orrect. 

The catalyst, palladium works by accepting an incredible number of deuterium 
luc l ei in the spaces of its face-centred cubic lattice. The distance between eac 
1 



deuterium nucleus is therefore reduced. This was first demonstrated by the 
observation of muon-induced catalysis where in deuterium, the electron is 
replaced by a muon. As the muon is some 200 times heavier, the proton and 
neutron are pulled closer together so that the probability of fusion is greatly 
increased - by many orders of magnitude. Now there are two suggestions; 

1. Since the deuterium nuclei are in a very dense electron field, it may be 
that the electrons have an effective mass much greater than normal and this 
increases the probabilty of the nuclei tunnelling through the barrier. 

2. the applied potential difference drives more and more deuterium nuclei 
into the spaces between the palladium atoms so that the separation of the 
nuclei decreases so that the probability of fusion increases dramatically. 

Personally I have a preference for the second approach, but it is always 
possible that both are applicable. 

Instead of saying that there is a discrepancy between the number of 
neutrons produced and the heat produced, perhaps we should assume that all 
the results are correct and that the reactions ocurring are different. 
Maybe the dominant reaction is fusion, D + D ---> 4He, but we need 
something else to share the energy and momentum produced - this could be the 
close neighbouring structure of the lattice. Thus the dominant reaction is to 
produce heatt Of course other reactions will also occur which is why there 
is an observation of tritium and one would expect some production of 3He and 
4He and neutrons and gammas. If this were true, and again this is mainly 
a suggestion which needs experimental confirmation, then this would have 
tremendous social effects as we would have a simple source of energy 
without the particulate matter, sulphur and other gasses from coal and oil 
fired power stations that are killing so many today. Also the radiation 
danger would be very much less than with nuclear reactors ( sell your coal 
and oil shares if you have any!) 

In answer to a question, Fleischmann said that they had tried to look at 
3He and 4He production and ratio, but the experiment is difficult for them 
and they prefer to leave that for experts who have the equipment - for they have 
been using their own money for 5 years. 

Looking again at my notes, I discover that John Ellis had said in the 
discussion that there could be little Coulomb repulsion as there could be a 
classical oscillation of the lattice . 

Before the Seminar, things were rather disturbed with the media - lots of 
TV crews and flashes popping off. The Chairman, Carlo, asked them all to leave 
explaining this was a scientific meeting and he did not want questions on 
any other subject, but afterwards there would be a press conference. After some 
time the media left. At the end of Fleischmann's talk, the TV crews re-entered 
and had to be requested to leave again before the question period. 

On the way to the press conference, Fleischmann was told that there had been 
a report on the radio that a group (at Columbia?) had confirmed his result. He 
said he had not heard this and during the Press Conference he continued to 
emphasise, in a very proper manner, that before leaping to conclusions, there 
should be further confirming evidence. 

Fleischmann had described his other press conference in Utah as awful, 
but this one went well with Carlo a good Chairman - who was also asked 
questions. Fleischmann explained that the work was intentional and not 
an accident. He said that after verification, it might take 10 to 20 years 
to develop an economically viable system. Carlo was asked his opinion and said 
that "Dr. Fleischmann has planted a seed - will the seed grow up? I think yes" 
Fleischmann said that he believed in Karl popper's philosophy - you cannot prove 
something right, you can only prove it wrong. "We have spent 5 years trying to 
prove ourselves wrong, now· other people should try". 

In explaining why they did it, "it was not to do an ego trip (though all 
scientists are on an ego trip to some extent), but to try and find a 
plentiful source of energy. We have a social conscience" 

Question - "There was a sceptical atmosphere in the room, did you feel 
like a chemistry bull in an arena of physics toreadors?" 

Answer - "Are people correct to be sceptical?, yes, it is correct to be 
sceptical. But it was not a bad atmosphere. Our experiment fits partly into 
accepted ideas but not entirely, therefore either experiment is wrong or 
we have extended the conceptions of possible fusion mechanisms". 

Carlo was asked if he found the meeting strange - "NO, I am at home in my 
own lab". 



Question - "Do you think it is correct?". Answer(MF) - "I think it is correct, 
but others should show it is correct". (Note, this was typical of some o·f the 
questions where the journalist asked "for a good quote"). 

Carlo was asked if CERN should work on fusion. He replied " There are 
different science cultures. In an orchestra everyone tries to play his own 
instrument, and does not have other instruments. But we have quantum mechanics 
in common. We should do what we do best . But there is also cross-fertilisation 
between chemistry and nuclear physics" He also joked that this was the first 
time that a chemist had discovered a neutron! 

Question - "Any military applications?" 
Answer(MF) - "There will always be some military application of anything, but 

we do not know of any such thing" 
Question - " You said you did not have enough money, have you been offered 

money since your press conference last week"? 
Answer - "Up to now have used our own money as we t hought it unlikely to 

work, so there were some restrictions . Since then we have been approached with 
offers but as our capacity to spend money is limited, we have to plan carefully . 

Question - "If it is fusion what will its effect be on other fusion research?" 
Answer - It Glad you asked that. It would be a total disaster to cut back on 

other fusion research. Ours is small scale, theirs is large scale generation 
of electricity. It would be extremely foolish to cut back". 

There was more, but I hope this gives the flavour - both Fleischmann and Carlo 
aquitted themselves very well and responsibly. 

Friedrich oydak had told me he had two papers confirming the F & P work and 
I could copy them. Later when I was returning them, Fleischmann came in for 
another TV interview and we talked while he was waiting for the lighting to be 
set up. He had not seen the papers, so I gave him copies. The main author was 
Stephen Jones who is at the BYU in Utah beside Dr. Pons. We looked quickly at 
the papers - he was particularly interested in the dates on the papers. 
I explained I was interested particularly for two reasons. Firstly as I was 
possibly the first to observe fusion in Europe - in the early sixt ies I was 
scanning bubble chamber film of deuterium and normally when there is the decay 
chain, 

pion ---> muon ---> electron 
the muon always has the same short range (if the pion is at rest). But one day 
I observed an extra long range for the muon. I spent some time measuring 
the curvature and angles of the tracks, but could not explain it. However 
someone told me that the Berkeley bubble chamber group had found it and it 
had been explained as the muon replacing an electron and causing fusion. At 
this Luis insisted that this should be treated as a secret, but quickly it 
was calculated that it had no military or economical value. So I left it and 
went on to new things(incidently the Scientific American article of July 1987 
by Rafelski and Jones on Cold Nuclear Fusion says that this muon -induced fusion 
was first suggested by Frank and Sakharov in the late 1940's). 

Secondly I said I had given several serious lectures on Wrong Results 
in Physics and found that they exhibited certain characteristics so that 
they could be recognised before they had been proved wrong - after the 
press reports I wondered if this was a case in point, but after I had 
heard his conference, I was inclined to believe that his results were 
correct. He did not seem to appreciate this too much, not unnaturally, 
but we continued talking and he told me some remarkable things. I mentioned 
that after the press conference, Or. Wind was looking for him as he used to 
work in Utrecht on electrochemistry and had been able to insert 1000 hydrogen 
ions per atom of palladium catalyst. Or. Fleischmann (who had attained 0.6 ions 
after 3 months) said he did not believe this number of 1000. However 
talking with Per-Olaf Hulth this morning, he had checked this subject last night 
and read that 850 ions of hydrogen had been inserted - this could be used as 
hydrogen storage cells for cars driven by hydrogen - air mixtures. If I 
remember rightly, Fleischmann had repli ed that they had not prepared the 
surface of their palladium rod, and this could make a big difference. If 
it were possible to insert so many deuterium ions into palladium, then the 
rate of fusion would be greatly increased (or the charging time would be l ess 
than 3 months). 

The two papers arei 
1 . "Observation of Cold Nuclear Fusion in Condensed Matter" by S.E. Jones 



and others of Brigham Young Univ. and J. Rafelski of Univ . of Arizona . 
2. "Limits on Cold Fusion in condensed M.atter; a Parametri c study" by 
J. Rafelski and others of Arizona and S.E. Jones of BVU. 

The main point of the first paper is that they claim to have observed 
neutrons when there was low voltage electrolytic fusion of deuterons into 
metallic titanium or palladium. They believe this is from the reaction; 

d + d ---> 3He10 . 82 MeV) + n12.4S Mev) (1) 
The distribution of counts in different channels give a broad enhancement 
which the authors say corresponds to neutrons of 2.45 M.eV. This looks 
convincing - just; it would be good to repeat this. 

They say they have not yet(?!advertising?) obtained results regarding the 
parallel reaction; 

d + d ---> p(3.02 MeV) + t(1.01 MeV) (3) 
The electrolyte contains various minmeral salts and they say that their 

evidence indicates the importance of co-deposition of deuterons and metal ions 
at the negative electrode. "hydrogen bubbles were observed to form on the Pd 
foils only after severa l minutes of electrolysis, suggesting the rapid 
absorbtion of deuterons into the foil; oxygen bubbles formed at the anode 
immediately". The palladium pieces were 0.025cm thick and had the surfaces 
roughened or were mossy. They do not say that it took 3 months to get started 
by charging the deuterons into the palladium (private comment - this suggests 
to me that Fleischmann and Pons would have improved things if they had 
increased the su rface to volume ratio of the catalyst and roughened its surface, 
but it is hard to be sure. However it does suggest that it is possible to 
charge the catalyst in much less than three months). 

The experimental part of their paper gives an impression of haste, but there 
are a lot of other interesting things in their paper; 
In a deuterium molecule the separation between the deuterons is 0.74 A and the 
d-d fusion rate is very slow about 10 E -70 per 02 molecule per sec ( calculated 
in an interesting paper by Van Siclen, C.D. and Jones, S.E., Journal of Physic s 
G Nucl. Phys. 12 (1986) 213 - here they state that the fusion rates for 
reactions (1) and (3) are nearly equal over the range 10 to 30 KeV. They also 
discuss whether piezonuclear fusion - i.e. by pressure - within the liquid 
metallic hydrogen core of Jupiter could account for the fact that the planet 
radiates 1 .S times as much heat as it receives from the sun. However they 
concluded that this process was many orders of magnitude too small to be a 
significant energy source - this is where the idea of Fleischmann and Pons of 
using electrolytic catalysis is so important). HoweVer in muon-induced catalysis 
the internuclear separation is reduced by about the ratio of the muon to the 
electron masses (200) resulting in the fusion rate increasing by an enormous 
factor, 80 orders of magnitude! In the second paper this variation of fusion 
rate as a function of the distance is quantified. This made me think of the 
observation by Fleischmann that they had observed large fluctuations in the 
signals - for the number of deuterons in a space in the lattice of Palladium 
is discrete and given by Poisson statistics hence the distance between the 
deuterons will vary appreciably - this and other factors(roughness of surface) 
could cause there to be local spots hot in space and time, since the fusion rate 
varies so violently with distance. In addition to the reactions (1) and (3), 
there can occur the reaction on tritium that will exist to some varable extent, 

2D + 3T ---> 4He + n (2) 
Although there is less tritium than deuterium, this reaction has a much higher 
cross section - so that this reaction (2) could also help fluctuations (but 
these comments on fluctations are my own, so treat them with appropriate 
caution) . 
paper (1) also has an interesting chapter on Geophysical considerations 

(or the Hawaii effect) . Sea water contains about one part in 7000 of 
deuterium. By subduction water is carried down to the earth's mantle 
where it might undergo fusion via the reaction; 

p + d ---> 3He + gamma(S.4 MeV) (4) 
under the extreme pressure and temperature there. Calculations are done which 
indicate that a substantial contribution to the heat flux through the crust 
could come from cold fusion . This heat could also help to explain the localised 
heat of volcanism at subduction zones. They quote that the 3He to 4He ratio is 
high in rocks, liquids and gases from vol canoes. Further they then predict that 
tritium will be produced from d + d fu sion and since tritium is relatively 
short-lived(12 years half-life), observation of tritium would suggest a 



geologically recent process. On the Mauna Loa mountain on Hawaii, tritium was 
monitored from 1971 to 1977 and a correlation is shown in the paper between 
the tritium level and volcanic activity. This is very striking for the 1972 
Mauna Ulu eruption but later eruption signals were partly confused by 
atomic bomb tests. They estimate that in the Mauna Ulu eruption 100 curies of 
tritium was released per day for 30 days! 

In paper (1), it is also reported that after diamonds are sliced with a 
laser, the concentration of 4He and 3He has been measured - it is reported that 
the 4He is distributed uniformly while the 3He is concentrated in spots 
suggesting cold fusion reactions. Similar anomalies have been reported in 
metal foils. 

The authors also calculate that the excess heat from Jupiter could be 
accounted for from cold fusion in the core consisting of metallic hydrogen plus 
iron silicate. 

The second paper calculates the cold fusion rate of d-d as a function of 
1 - relative energy, 2 - separation of two hydrogen nuclei in a sphere, 
3 - the effective electron mass, 4 - the effective electron charge. They 
do not consider the effects of the lattice of a catalyst as do Fleischmann 
and Pons. 

It is probable that some readers will be thinking that this letter has 
wandered off strict physics news. They are right. It is intentional as I 
feel this subject will become so important to society that we must consider 
the broader implications as well as the scientific ones. Looking into a 
cloudy crystal ball, it is not impossible to foresee the situation that 
the experiments are so easy that schools will be doing them, that many new 
companies will start up, most(not all) wil l fail and the present big power 
companies will be running down their oil and coal power stations while they 
are building deuterium separation plants and new power plants based on cold 
fusion. No new nuclear power stations will be built except for military needs . 
There will be very little if any research on high temperature(plasma) fusion . 
Petrol will probably still be used for cars. Overall pollution will start to 
be less. Ecologists will be talking about the contamination from radioactive 
tritium and asking about the effect of this tritium on the ozone layer. 

CONCLUSIONS 
It is known(from muon cataysis) that if two nuclei of deuterium or 

tritium are held close together, then they can fuse releasing energy. Fleischman 
n 
and Pons thought of achieving this by using electrolysis to insert deuterium 
nuclei inside a palladium catalyst. They observed production of more heat than 
they put in. They also observed tritium production, gammas of an energy 
consistent with neutrons interacting with the surrounding water bath, and 
neutrons directly. They thus conclude they have observed fusion of heavy 
hydrogen producing energy, i . e. cold fusion. A paper by Jones et al. reports 
on the operation of similar electrolytic cells with observation of neutrons 
with an energy spectrum consistent with that expected from deuterium fusion. 
They also describe interesting though rather anecdotal evidence for fusion 
in volcanoes, Jupiter, diamonds and metal foils. The theory, while not fully 
developed, suggests that the deuterium nuclei inside the lattice of the 
catalyst, are held so closely together that the probability of fusion(the 
tunneling effect) is dramatically increased by many orders of magnitude. it 
may be expected that this will cause major changes in the energy industry and 
major social, economic and hence political changes. 

Douglas R. O. Morrison. 
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D~ar E632 and \-TA84 Colle~ues. 18 Harch ' 990 , 

COLD FUSION NEHS i~o . 21 - ONE YEAR AFTER . 

SUl1MATIY OF THE YEAR and UPDATE 
The Fir::.t Annual Conference on Cold FUSion 

will be held on 28 to 31 March 1990. Hflre we review the past year in 
particular new results and infor~lation since the last CF News in November. 

On 23 Narch 1989. Har·tin Fleisehmann and Stanley Pons announced at a 
Pre~s Conference that they had produced excess heat and fusion products in a 
simple table top experiment. They had used heavy water and an electrolytic 
cell with a palladium cathode and had obtained Fusion at r'oolil temperatures -
Cold Fusion . The dreBr1 of t\nlimited power with little pollution! - the solution 
of an ecolo£:ical rJrobleLl . Rapid confirmat.ion from Steve Jones ' s and 
other ,sroups launched \.lorld-wide excitement about Cold Fusion _ 

However there was a major discrepancy between the amount of lJower claimed 
fl·u ... J~ut.el'iul.l.l i'l.wion and the very 1m, rate of the fusion products which should 
be produced 'J/ LLc fu~ion, This made many doubt and in Cold Fusion News 
No . 4 (9 April) it ~Ias stated that uore and more of the charact~ristics of 
Wrollt: ResultR in Science ~lere being observed - or Pathological Science - the 
nal1e introduced by Irving Langmuir in 1953 . The Regionalisation of Results 
Has discovered and presented on 2 ~!ay to the Amel'iean Physical SOCiety (CF 
News No . 13) where it was noted that Northern Europe and the major labs and 
the Horth-East or the USA found almost no fusio[l while repoi'ttl from the Re3t 
of the Horld ..... ere overwhelmingly in favour of Cold Fusfon. The world h'US said 
to be divided into "Believers" and "Sceptics!!, Confer(:nces were held which 
were L:!binly for Believers with positive r-esult3 - this de8pite pl~otettts that 
in Science both positive and negative results should be considered 
simultaneously . However' the Sceptics '..'ith negative re:3ults, continued to gain 
tn number and sophistication of their experiments, in various regions of the 
worlu - thi03 wa~ uu;.,;0ribed in Pathological Science terms as three phases; In 
Phase 1 there is t:.IH:: ori6i.liJ.l ~nounceruent follCXled by rapid confirmation 
Phase 2 has about equal number8 or Positive and negative results 
Pbase 3 has an avalanche of negative I'esults (CF news No.4) . 

The ~lorld followed tilis evolution in 1989 with northern. Southern and Eastern 
Europe now all reporUng only net}8.tive r-e1;Hllts. 

However in 1990 we have a new phenomenon whioh requires the intl'oduction of 
PHASE 4 - most re3ult~ are positive ! What is happeninjJ is that in r.luch of the 
Horld scientists have made their e>rperioents ami found uothint: and they hcwe 
read the literature and concluded that thet'e is nothina serious in Cold Fusion. 
::;0 they have stopped tests . pres3 confcrcnce~ and thc:"e arc only a few 
~ublicat.ions of older eJfperiments . On the other hand "Believers" are continuing 
test~ and are publiahine their positive I'esults . The two statementa below are 
correctj 
A. there are nOH BO)'£:; posit.ive results bei18 prcl:lcnted (01' published?) than 

net,;.ativc ones 
E. The c'aLe of ne~, pOsitive results is decreasinz . The rate of new nesative 

results is decreasing much ~ore Quickly. so that the ratio of ne3ative 
to pOsitive results is risine. 

It i~ up to the l'eader to cho::;e which statement he likes . 
In Juli t.iU Cold Fw;;ion Panel wUh co-chairs John Huizenza. fl. distineuished 

chemist . and IlorLlan Ramsey a physiCist who was a 1989 t~obel laureate. and 
Hhich Wa$ set up by the DOE, t,ave an interiIol re~,ort sa~'ing that no !!convincine 



evidence tiJat useful 30urces of ener!!:.' .. ill result" h~d been seen and 
"No special prO{{ramme8 to establish Cold FU3ion research cent.res are justified". 

In AUeut:t the National Cold Fusion Inst..itute in Salt Lake Cit~' was 
establl.shed . The fundinb C3.!.'le from the State of Utah. 

In AU6ust a Cold Fusion Research Institute was established in Japan. It has 
not been easy to get information about experiment~ in Japan though a feu cc.rly 
exptwirnents were boosted in the newspapers, though looking at the papers 
suggested some of them were of poor quality, e . t:; usin~ a single BF3 count.~~r. 

However there could be many cocuuercial experiments tbat are not reIJorted. It 
has been said that fieveral hundred people cay be working on Cold Fusion. 

In India the lare:e Bhabha AtoLlic Research Centre, BARC, reIJorted that six 
exper1mental teams had found evidence for' Cold Fusion and several hundred people 
Here workine on it. 

In ~Jovember the final I'eport of the DOE Panel appeared ~onrir..Ji.IL. ttt: 
conclusions of tile int.~rim report , Th{H'e .... Ias one cur·ious O!!li~H::I>:;ioll - iu the 
interim report it.. was said tliat SMall eXpAril.u.ents might be justified to 
study some unexplained effects reported and these expel'iruants should be 
peer-reviewed. but: in \.,he fina.l )'eport the peer-review requirement lias not 
made. 

In Januar!' Stan Pons beean a serief\ of 32 experiments at the NCFI to 
deterilline the best conditions and materials, and. he loiaS intendin~ t.o ~\"art a 
further serie~ of 32 experiment.:.'. 

The Firf:lt Annual Conference on Cold Fusion Hill be held next week, 28 to 31 
March at Salt Lake City. The pr0t;.I·amrue is cl'owded st.arUng at 08.30 and going 
on to 20 . 15 . 

A persual of the prot;ramm€ i& interesting . There are no experimental 
talks from Europe althout;,h at one time SO!:1e regions' oGliia {fere filled with 
.:..tories of positive re~;ulta . However there is Otle Em"opean theoret1an down to 
Calk - Prof . G. PreparaCa of Hilan. Tileru are no speakers fpom Japi::ln . From BARC 
thel'e is the Dir8ctor, Dr. P.K. Iyengar anu Em experi8entalist . . There is a 
tbeoretian rro~ the Eational Taiwan University. All others are working 
in the USA and at; far as I could judee there are 17 experimental talks, 
7 theoretical and 9 where it \.,..<13 (1:1 fficult to be sure from the titlp.. One has 
the iupr'ession that all the talks will be positive thoueh some of the people 
c:;oiUL to the conference are not; "BeliEovers" . /I.Ji\onr; the theoretical speakers 
are Nobel laureate J1)J ian Schwinee \' and Peter Haeelstein froL' I'lIT . There are 
<:.leo tHO panel difJlJU3sions whose Illembers would all be considered "believers". 
The Governor of Utah, Tae Honorable Norl:lan S. Bangarter will attend a Recept.ion. 
Desert at tile Reception will be provided by Nrs . Fields Cookies . 

The roJ e of the r;ledia has becn impot'tant. 
The \iall Street Journal had an article on 9th March which Has favourable to 

Cold Fusion. It was entitled "Doubts Recede o\'er Cold Fusion but an 
Explanation Remains Elusive ll

• The article concentrat.es on work at L03 Alamos by 
Edmund Storl:ls and Carol Talcott who have repol'ted large aaounts of triUum. At 
fir::!t. they had trouble reIJroducinL their effect bu.t claim that 7 of their last 9 
vells gav~ tl'1tiUd. Tiley r'I:.lCo.'l..iu(i up \..0 30 tiwlo!U h1j£iwt' ;'; . ·";'i..iULI levels tl.au ill 
the ne\4 heavy water. The Inuil;l.u experiEuui;.ers at BARC al'e "uoted as haviut. 
o..;t.aincd as wucb as 20000 times core tritium than originally pre:)ent . David 
Uorledge of the Electrical Power Research Institute , EPIU , (Hho are the only 
source of research f\lnd~ ':'lince the DOE officially stoVped funding) says that 
22 different cells have ~iven t.ritiUl'l. llore experiruent!' have been reporting 
exce8S heatj mentioned are Charle~ Scott of Oak Rjdge National Lab, Prof 
Hut;gin:..~ of Stanford Un1vArsity and Prof Bockr'i~ of Texas ASH. Pl'of Bockris 
is quoted as 8aying IIThereTs no doubt of the existance of an effect". 
unquestionably a nuclear reaction of SOUie SOl't. The bie problem is that "\'Ie 
still ea.n ' t repl'oduce it. at wil) " . 

Dr. Storm::! sent me a copy of his paper and a compilation{author not given) 
or positive re:::n .. !ts which lists 12 group3 having observed tritium producUon. 
T:,l.r'(,. iu, ilO,/v"';l.J·. hot a list of -.)"l""':1'.l.I"l.;lit-.; .... :d.c..:il rt.il~u to find tl'itilufJ and 
the up~er limit::; they Lave . 

It is cleal' the \iall Street Journal technical section is not the same as the 
Science section of the New York Times. If some subject is known to be 
controversial. the IIYT takes care to consult experts \'lith other viewsj fop 
example members of the DOE Panel uho \-/ould have warned readers of their otudy . 
They L:!i~ht also have pOinted out that the levels of tr'itium reported are I-:!any 
orders of magnitude less than that expected froI!! the excess beat claimed. 



The first book on Cold Fusion has appeared - it seems hastily written and 
had poor reviews in Nature and The San Fl'ancisco Chronicle. nV'o other books 
should appear short.ly. also written by experienC!ed uri tel's - one i::J by Frank 
Close uho 1s a theoretical physicist and the other- by Gary Taubes - the two 
books can be e;{pected to be written in contrasting style::> and to be marc 
cOL1plete than the first. Dr-itish lTV has had a programme about Cold Fusion 
with Frank commenting. On 26 !1aroh the BBC Hill Shcx.l a prograarue on Cold Fusjon 
in the I'espected "Horizon" science series. For the 23 Barch anniverary Dany 
ne\1st1apers will have articles. 

A major feature of the paot year is that it has aU owed many people to have 
a gliropse of modern Science and 30ientists in action - tht:! C'!iroUl!lstances were 
extreme but maybe that is a good way to test a structure . It is unusual to 
announoe important nevI results by press conference and t.hen to give too feu 
details (though it. could be argued that the Vossible importance of the effect 
justified it) . However it was seen that rueans of cOLuilunioation are now extret.1ely 
rapid - by television. newspapers, telex. telet'c.x and electr onic ua11 . The 
latter is nm! the preferred weans of COIJ!IIlunicat.ion aLlon~ scientists. 
particularly phYl:licj st::; ;'lho are involved in international experimentu and uho 
have extensive networks all~eady set up . Experiments were pCl'formed quickl:,' 
wor'ld-wide aud the results exchanged . Heetings were held at whioh all could 
present their result:) freely (it 1s an aberration that astonished LlUUy that at 
a feu meetings only allo\lcd po~1tive re::;ults - thi!.: is not nOI'[;JsI Science) . A 
consensus soon emerged that room temperature fusion could not provide power . 
Everyone W8_S disappointed for if j t. were true it. '-Iould have been impOl'tant 
for the world . Hhile by far the er'eatest number of experimer.ts did not observe 
any fusion products. sowe did and this has encouraged some sciot1thlt.$ to 
continue. The fact that all SEree to . th09.t the positive findinB;tl are erratic 
Dnd irreproducible . encour ages these scientists but is discouragino to mo~t . 

Even more di.scouraging to most scientists is that while those claiCling p01./er 
say they observe watts. those clalmillg fusion products observe them at a rat.e 
correspondine to nanoHatts or piootiattB- or even le~s . 

The naI:1es " Believ~l"s" and "SceptiCS" was applip.d by believers . It Illi£:ht 
be more accurate to say that amone those IIho have Horked on or closely 
(olloHed Cold Fusion. there are three olasses - two small ones. IIBelievers ll 

and "Sc-~ptics" and one laree one. lIl.jon-belitwers" 
The Regionalisation of Results i~ a fact though very ditlasr'eeable. It 

could be considered as a reruindel' that Scienti!Jts are People first and 
Scientists second . 

OTHER INFOR~jATION 

There are many other 1 tems of news - here are a fBftI. 
1. Arcentine IngenUity . 

On Friday I received two papers from Dr. Granada of 
the National Atomic Energy Commssion and t\lO other institutes 1n Argentina . 
Both paper:) have been accepted by the J. of Nuclear Sctence and Technology . 
rae first lone paper des.cribes hOlV' the application of a pulsed current. through a 
cell gives a COl'relatud neutron production in a repeatable I:Iamwr . As the 
oountinci rate is very low . about 0.1 neutrons/sec. they do not claim fut:ion 
nor give a number of standard deviations . To reduce their backerO\lOu to I!lake 
the neutron si1j;nal stand out . the normal technique is to go underground . However 
~ince there are no Gran Sasso or Frej us or Hont Blanc tunnel laboratori~~ in 
Art;entine. they had to find another solution - so they went unuerw<Jter- in 
a submarine! (a conventionally powered one they state). This reduced the 
baclq;round by a factor of 70 and they .::Itate the~r observe a three st.andard /11/1 ~' / 
deviation effect . However ti:)e,e nUfll.berD suggest that they ¥oere not observing IJP Uo.., .......... 
any effect in their first experiment and their graphs ceE:.'IIl to bare this out. 

2. Joint Sceptics - Believers Experiment 
At tlJe Santa Fe tleetinls in Hay , !108he 

Gai ohallenged Steve Jones to do a joint exp&riment with him by plaC".ing one 
of i'1i~ cells thAt he said gave neutrons, inside tloshe I s detector'. Steve. as a 
tood tlport. accepted . TIle experiment lIa:;! p~rforrued in AUBust and went happily . 
IN earl:;' !'iovember a brief note \ia:~ .:::::iven to the DOE panel :Juyin.; that no 
neutron bursts had been found. apart from SOme associated with cosmic rays . 
Thus it seemed an id(~(li solution had been found. Believers and ScepticB 
\.;ork jointly and e8tabli:::h the truth . This would be new a:.'l in IllY Patholo!;:icCll 



SciEmce studies, I havfl not COGe across a case where this happened fully. 
However there was soon major (lisatweel1ellts as steve calculated t.hat the 
exper'imen!:. of 10 days was too short to measure tile neutron bursts that Jones 
and Menlove had reported f it1dint. at Los J!.~amos. Since then t.here have been 
many rather heCL\;.ed exchanees, so it seems that history repeats itself 
and Believers and Sceptics cannot do j oint experiments , desirable tllou~h 
this Hould be . Naybe this is another characteristic of Pathological Science 
that I should add to the present 18. 

Have juot heard that Nature ha.s refused the Jones-Menlove papel', 

3. Explanation of an Excess Heat t1easUreDJent 
It had been suuetlted By Dick Garw in 

at Santa Fe that if the 1noom:I.ng (:urrent Ifas rueasured by a DC device, then if 
there happened to be an oscillation, the AC (1Urrent cOL1jne in would not be 
I'ecorded . Tilis \lould upset the haat balance and be recorded as an excess heat . 
A. Brll.::;eeman et al. of the Nuclear Research Centre at Hol in Belgium at. first 
found ey.cess heat eftel' two months. HO"~ever the effect Ilas observed in l>oth 
D20 and H2O cells; also no neutrons wel'e observed but a pNwiously non-observed 
defect occurred in the tiamm8 measllr'ement C.1I'(!Uit ~iving an opdered peak 
pattern 1n channels cOI~respondjng normalJy with energies from 4 to 8 HeV . TIle 
tritium yield increased by 65'; which is a normal enrichment. It wae (~lf:a)' thtl,t 
the "exccGs hetlt" was not <.lue to nuclp-ar reactions. It was shown that this 
"excess bfjst" could ue reproduced by acldil!t;; an AC (!ul'rent . . Also it was shown 
that the cir(!uit used earUer could oscillate . They ar-B to be ('ongratulated on 
t.heir honest and full description of their \olork - alas too rare. 

When I told IJ.!artin Fleischmann of thi.s, be said that tbey c.heck for this and 
it wns Hot t.he explanation of the effects they obser've. 

4 . Exces~ Heat froc Hinnesota 
Prof. Orial1i reported last year that he had 

observed laree l.mr:;ts of ex(~ef-;S heat.. TIle effects were erratic uut could l<:tl:'t. as 
lont. as 10 hour.::>. f!e \o/au welcomed in Salt Lake City and elven considerable rJ.edia 
attention . llhen I phoned his in January he told me that after the accidental 
fire . he r'ebuilt his aPIJarat.us but had not. been able to repeat hi~ e):'periruent. 
Ei s name is not on the lil,;t of speakers at the Firat jl.nnual Cold Fl)~ion 

confClrence . Incidently he is the first. per::wl1 ! have met ~;ho was at the actual 
seIJlinar in 1953 Clt General Electric \lhere Irving Langmuir gave his talk on 
Path ol03ical Science - he said it was a great talk and it stuck in hi~ mer,loPy . 

5 . Edl{ard Teller Invents a New Par'ticle. 
At the NSF/EPRI meetin~ in Ha~hin~ton 

'WI,ere only po~itive results \Jere presented, Ed~lard Teller euge;ested that it 
nJ.ri:ht be possibJ e to explain some of the major contradictions by postulat.1ng 
a new particle with ap!Jropriate properties. He called it the " !~eshugtron". He 
explained to me that he gave it that name a~ "t1e::;huga" means crazy in Hebre~l. 
He does not believe the r'e3Ul\:.s 3u&:;est cold fUsion (for he is an e~pert on 
the subject aud knows one cannot siLlply Ignore all the other experiwents that 
have been performed. SOUle of wb10h he had hiIfl~elf proposed). However he enjoyed 
trying to invent a new particle for which he /lave an appropriate naCle. 

6. Fusion from Fracture of Crystals? 
It has been shoun that f usion ::>hould 

ocour at vanishingly low rates in static conditions "hen deuterium is loaded 
into metals such as Deuterium . HOIi·ever it haf] been suggested that. if a C'!I'ystal 
fraotures llOder s tress{e . t: . from the loadinr;) then the deuteron ions l!Iight be 
accelerat.ed by the transient high f ield.s aCI'os~ the cracks to reach an enercy 
his,ll enouJ;h to cause fusion(would this be rthotll fuf;tion?) . Calculations at th~ 
Santa Fe oeetine suggested that the numbers were not rif,;ht f or sucll an occurellee 
Hcwevcr Henlovc et aL claim to ob.served ions with TiD(0.8) and Klyuev et Cll 
claim (Sov. Tech. Phys . Lctt. 12 ( 1986) 551) to have detected neutrons from the 
fracture of sincle LiD crystals. Dr P. B. Price of Berkeley. Nature 343 
(1990)5142. repor·ted that, he had tried to repeat the experiment with LiD cry~tals 
and found no effect at 90% confidenc e. He then shows that. in TiD2 and PdD2 this 
effect would be wost unlikely . 

7 . Vi:;it to 13YU and the National Cold Fusjon Institute 



At BYU Steve Jones 
Bhowed me his lab . They are doin6 some intereeting Hork but it ecet:.ed on a 
surprisingly ~ruall scale - one \'/ould have expected that they would have been 
much better fundeo.. One experiHent h: to look for neutrons (they are fortunat.e 
in having a really experienced neutron expert) from a titanium sattlple where the 
deuterium is loaded under pre[;sure. \"las surpr'iaed to find that thHit' loadinc 
is very light with D/Ti only about 0.3 . This is different froDI the philosophy 
elsewhere \'fhen one tries for the highe~t possible loadinr; of deutet'ium. 

The National Cold Fusion In::!titvte haEi developed quickly and lots of good 
quall ty equiprMmt is bein~ ins.tal!ed . TIle people seeoed reaEiouably free and open 
A fir:'lt. set of 32 cells had just been in~talled for a carefully planned series 
of to:.:;t::; to t17 and establish oonditions .. H)d mstnrials whioh would give 
reproducible effects. It ' ... 3$ planned to start a second set of a further 
32 cells for further tests . Unfortunately Stan Pons was occupied with a funding 
agency ~o that I eould not see these series of testa. InCi.dently an advantage of 
Salt Lake City in winter is the prOXimity of Alta which i8 Ohe of r,;reat centre s 
of pOllde1' skiing with 12 1/2 metres of sn0\01 per year. 

8 . Solar Neutrinos and Cold Fu~lion 
Particle Physics is in the stran.:re ,ituation 

just nO\l of havine a theory. called the Standard Hodel. SN. Hhich works in the 
t1enS8 that almost every time one does an experiment it is in aerecmont with 
the St-! . Yet one knows that the [jodel must be wrong and expect s that by going 
to hi~J'!er p.nergies . e.g. the SSC OJ'" LHC. new physico w111 be found . One of the 
few place~3 where there i.:3 a disagreement is with neutrinos from the Sun . An 
expeI'iklcnt over tIle last 20 !'ears by Davis et aI, has given an aV(;lr'age rate 
of 2 .33 ... ·1- 0.25 StiU which is L1ul.!h lower than the theoretical values of 
Bahcall of 1 . 9 +1- 0.8 SNU. A second major dit1crepancy is s\l[~gested by the 
variation of the neut.rino flux with time wlliet! it iJas been suggested is 
inversely proportional to the nUUlber of sunspots. Several fnscillatiu~ 
theoretical e:.::planlltlor.s f or these t~/O effects have been proposed. Recently the 
larze Japanese neutrino detector. Ka:L:!iokande. h/hich had a l,lGl jor success. in 
deteeUne neutrinos from Supernova 1981 A) ob~er-ved 4.2 +/- 0 .1 SNU which 
aereeu closely with the values obtained by Davis ' ::; much SI;laller expericent . As 
tile sunspots <lre close to a maximuIil now. people are a\/aiting new re:'iult.:::. from 
Kailliol(an(1e . At a recent meetine Davis called out " Now is the time". However 
30me members of the Kamiokande cxper'imt:nt want to close it down for a long 
pel~iod to in~tall a Cold Fusion cell in its centre ! 

For uhat it is Harth. in a recent l(;cture on Pathological Schmce. it was 
su&e~ted that both results are probably Pathologieal . The belief of Baheall 
that he caD determine the flux of neutrinos from the centrfl of the !lun to only 
1'p seflms to 8h&./ an exeen~ive belief in hi.:::. assutlptions - and it i~ 
intere~tt:;_ne 1,0 note that Turek-Chieze et a1. C4'.lculate with almost the name 
input values. a value of 5.8 +1_ 1.3 SHU ,.,hit:h is consistent with the 
experiuental value of Kawiokande. 

It is t.o be hoped that Kamiokande will continue to $tudy this important 
ques tion uhere it can Qake a unique contt'iblltSon at the present time . 

FINAL COl1tlENT 
There has been m.uch i:lol'e hoppening since lily November CF news but 

heve been too busy with my Dormal work, ho~ever this is a not-unrepresent.ative 
sample . It will be vet·!, interesting to ~ee tf at t.lJE: First Annus_l Cold Fusion 
oonfernce . new evidence wHl be presented. e . l!. . from the 64 cell eXptWirnent at 
NCFI . which will cilDnL:;e peoples judeemcnts. 

Dou~las R. O. Harrison . 

For additions. chanGes or deletion.s c011tact fL:.sion-r'cquesttlzorch.SF-Ba.y . ORG 
or (ase::; r pyramid: vsi 1 ) ! zorch! f ut.ion-request 
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COLD FUSION UPDATE No. 10 

Part 1 of Review of the 5th International Cold Fusion Conference. 

INTRODUCTION - SUMMARY 

DM-95-3 

The Fifth International Cold Fusion Conference, rCCF5, was held in a luxury 
hotel in Monte Carlo, near Fleischmann and Pon's laboratory, from the 9th to 
13th April. It was a remarkable meeting both from the scientific and 
sociological standpoint - this was the opinion of Martin Fleischmann. 

There were relatively few new scientific papers claiming positive effects, 
and some stating that earlier effects could not be confirmed, e.g. Bressani. 
Some quite unusual claims were made, though many of the most obviously 
outlandish claims made at the previous conference, ICCF4, held on Maui in 
December 1993, had been avoided . This may have been achieved by controlling 
invitations as it appeared that unsuitable people were not sent invitations 
unlike previous conferences where those attending the previous meetings were 
invited - thus Steve Jones, Tom Droege, myself, etc . did not receive 
invitations this time. There was a discussion about censorship and recording. 
Some 200 people appeared on the Participants list, which seemed to be rather 
enhanced. It was not too clear who was running or paying for the conference -
it was described only as a non-profit making organisation. No conference 
chairman was listed. The list of Sponsors is discussed below. 

In 1989 there were many funding sources for cold fusion, but they have 
mainly dried up though there are still some which are, however special. MITI 
through its New Hydrogen Energy Agency, NHE, has spent over $7 million in two 
years but only two positive results of rather low statistical significance, 
were mentioned. The organisation, IMRA which depends on the Toyota car company, 
which is generously funding Fleischmann and Pon's new lab near Nice, did not 
report any major excess heat claim. The Electrical Power Research Institute, 
EPRI, was said by Tom Passell, to have spent over $10 million - it was implied 
but not clearly said, that they had stopped major funding of cold fusion. Other 
sources of funding appear to be small. Representatives from French agencies 
were present - to report they emphasised - but did not appear very impressed. 
Some American government employees who had been friendly to cold fusion, were 
also present. While there is some substantial funding, it may be noticed that 
if cold fusion had some hope, then very many more organisations would be 
expected to fund it, but they are not. 

For the first time, the presence of media representatives was not 
announced. 

For two years there have been circulating rumours of sensational results 
from Kevin Wol f at Texas A&M, finally Tom Passell presented a graph as a 
non-publication - the results are controversial. 

Initially it was said by F&P and others that they knew they were observing 
fusion because the excess heat was found with deuterium but not with hydrogen, 
but now there are so many people claiming excess heat using normal light water, 
that this major contradiction is seldom mentioned now. 

What was NOT said was most interesting. The NHE have been building exact 
replicas of F&P's original 1989 cells, but these tests and the results were not 
described. Also F&P have been working in the South of France for some 4 years 
now in the new well-equipped IMRA laboratory, but few hints of the work or 
results were given, nor was there a general invitation to visit this 
laboratory. Similarly people were astonished that Focardi et al. who held a 



econd press conference in Bologna last month to claim some steady 30 Watts for 
four months, did not turn up nor submit a paper (see section B4) . 

The theory sessions were hilarious. There are many theories of cold fusion 
which are inconsistent with one another and this caused some heated discussions 
- these involved four of the S most powerful voices at the conference - Drs . 
Chubb, Preparata, Li, and Vigier (in decrescendo). Then some well-meaning 
non- theorists tried to make tables of how the various theories tackled the 
major problems and what predictions each theory made - this caused difficulties 
for some, with Preparata and friends leaving before they could be asked to 
state what predictions their theory could made. Finally the organisers realised 
what was happening and abandoned the attempt. Prof. Preparata strongly attacked 
the theories of Prof . Li of Beijing. Later it was announced that next year's 
conference would not be held in Beijing as expected, but in Japan - for reasons 
of infrastructure, it was explained. 

It would have been good if someone had presented a compilation of the 
experimental results, all the experimental results, not just the positive ones. 
One would expect a table giving for each experiment the results for deuterium, 
for hydrogen, for deuterium-hydrogen mixtures which Julian Schwinger emphasised 
should be better - and for each give the result for excess heat, and for 
production of p, n, t, 3He, 4He, gammas, and X-rays; in each case numbers and 
errors. This compilation could be used to answer some questions such as (1) 
does cold fusion occur in both hydrogen and deuterium in the same experiment? 
and what are the ratios of the products? (2) is it a surface or volume effect? 
(3) is there a threshold in loading? (4) is there a waiting time for effects 
to start?, etc. Instead the opening talk by Dr. Storms was a series of 
anecdotes of favourable results with no serious compilation . A graph of 
excess heat as a function of surface area was followed by a graph as 
a function of volume. The neutron flux was stated without evidence, 
to be 10 to 100 per second excluding bursts, but ignored many others 
results as such the 1989 claim of F&P of 40,000 per second and also the best 
experiment which was done by Kamiokande in Japan and which gave an upper limit 
of 10 E-4 neutrons per second. 

To enhance the positive results, people who claimed to be producing excess 
energy by some other method, were invited and it was suggested that their 
claims were based on cold fusion. Thus there were talks from people who 
manufacture a new type of pump, discussions of sonoluminesence, and even a talk 
about the problems of keeping fish in tanks in Hong Kong - an interesting talk, 
perhaps one of the best of the conference. 

These notes are meant to give the highlights and an overall impression of 
the meeting without boring the reader. So it is not a complete detailed account 
of every talk and poster - my apologies to those not mentioned. 

Overall, a stranger arriving at the conference could well be impressed by 
the luxury, by the large well-organised and attractively printed book of 
abstracts (though it may have been noticed that the old trick was used of only 
printing on one side of the page to make it look bigger), and the reasonable 
lunches with unlimited wine (refused by most people from Utah). Yet there was a 
strange air of discouragement which was even stated by some speakers, for 
example saying we must find some younger people as they were conspicuously 
absent. There were many results, but each seemed to claim something different 
from the others, but few appeared to worry about the contradictions - it was 
considered another miracle of cold fusion which proved that the subject was new 
and exciting and funds were therefore needed to study it further . The lack of 
any single clear reliable result that all respected, plus the lack of any 
agreed theory, meant that i t was not clear what path a True Believer should 
pursue. However there are still some sources of funds, especially from Japan, 
so there is a good chance that the next meeting will be held in Japan despite 
everything. 

Should there be any corrections, comments or additions, would be pleased to 
be informed. 

SUBJECTS 
A. GENERAL 
A1. Conference Sponsors 
A2. Funding of Cold Fusion - Major Organisations 
A3. Funding of Cold Fusion - Industrial Companies 
A4. Media Interest 
AS. Cold Fusion Magazines 
A6 . A Scientific Meeting? Censorship? 



.7. Regionalization - Cold Fusion in France 
Aa. How Long will Cold Fusion Last? 

B. SOME EXPERIMENTAL RESULTS ON COLD FUSION 
B1 . New Hydrogen Energy 
B2 . IMRA France 
B3. Kevin Wolf 
B4. Focardi et al. Bologna, Siena 
BS . Bressani et al . , Turin 
B6. Celani et al . 
B7. SRI, McKubre et al. 
Ba . Miles et al. 
B9 . KEK 
B10. Patterson cel l 
B11. Matsumoto 
B12 . Notoya 
B13. Russia, Sopogin et al. 

C. EXPERIMENTAL RESULTS - UNCLEAR RELATION TO COLD FUSION 
C1 . Griggs . Hydrosonic Pump 
C2. Sonoluminescence 
C3. E-Quest 
C4. Radioactive decay lifetime changed? 
CS. Biology - Fish in Hong Kong 

D THEORY 

E. CONCLUSIONS 

Al. SPONSORS OF CONFERENCE 
The following were listed as sponsors giving financial support; 

ENECO, Inc . (USA) 
Aisin AW Co . Ltd . (Japan) 
Aisin Seiko Co. Ltd . (Japan) 
NTT (Japan) 
Technova, Inc . (Japan ) 
AGA S .A. (France) 
Cegelec S .A. (France) 
Novo1ec S .A. (France) 
Riber S.A. (France) 
Setaram S .A. (France) . 
In addition five generous private donations were acknowledged. 

It is interesting to note who are NOT sponsoring ICCFS - these are EPRI 
and the Office of Naval Research, Arlington, Virginia, who were the only two 
sponsors named of the previous conference in Maui, ICCF4 . 

It was not clear if all the sponsors understood what they were sponsoring . 
In the hall outside the lecture hall were a few displays. One was a French 
company which made calorimeters. One of the representatives explained that 
their calorimeters were very accurate so they expected many cold fusion people 
would want to use them to confirm their excess heat. He then asked why I was 
laughing and I explained that the True Believers remaining after six years, did 
not really want strong independent checks of their results. Good scientists are 
always trying to prove themselves wrong; poor scientists who make an unexpected 
claim, vary their experiment only marginally, they say it is not their 
responsibility, they stick by their results, it is up to the questioner to 
prove them wrong. Later when the representative was dismantling their display, 
he said that they had not had any serious enquiries for calorimeters . 

On the first day of ICCF3 in Nagoya, October 1992, two researchers of NTT, 
then the company with the highest share capitalisation in the world, announced 
they had achieved cold fusion reproducibly - and the shares value of NTT rose 8 
billion dollars in one day, but then slipped back to normal within a few days. 
NTT offered to sell the apparatus but have not heard of any being sold except 
one to the Science ministry. As the researchers concerned then transferred, it 
is perhaps surprising that NTT are still supporting cold fusion. 

ENECO is a company set up by Fred Jaeger which has bought up most of the 
cold fusion patents from F&P and almost everyone. In a talk, Fred explained 
that they aimed to cover all possibilities so that investors were sure to win. 
They have some investors but privately was told they have little capital and 



.ave used much of it to send many people to this elegant and expensive 
conference in a five-star hotel - however no financial numbers were given so 
this must remain unconfirmed. Would be happy to correct this comment if sent 
the numbers. 

A2. FUNDING OF COLD FUSION - MAJOR ORGANISATIONS 
The largest amount of funding at present comes from an organisation set up 

by the Japanese government ministry MITI. Dr. N. Asami said that in 1993, they 
founded the New Hydrogen Energy agency, NHE (avoiding calling it cold fusion -
just in case) with a budget of about $30 million over four years. He said that 
$2.5 million was spent in 1993 and $5.4 million in 1994. (Dr. Bush asked if he 
could apply for funds - no clear answer) . 

The Institute of Applied Energy set up two NHE labs, in Tokyo and in 
Sapporo. They work with the National Labs and with leading industrial 
companies. Nine universities and 11 groups are collaborating. 

EPRI has been one of the main supporters of cold fusion which could 
well have died without its generous funding . In a talk at ICCF5, Tom Passell 
said that EPRI had given $10.6 million to SRI (formerly the Stanford Research 
Institute)and other institutes . It was impossible to get a straight answer to 
the question as to whether EPRI was to continue funding cold fusion, but it 
seems that it will not give any serious funding in the future. Thus it was said 
that SRI funding would now come from Japan. Looking up EPRI in the World Wide 
Web (invented in CERN), could find no mention of cold fusion in its list of 
accomplishments nor in its budget for 1995. 

Tom made an interesting remark about the question of whether we reward 
researchers appropriately. At EPRI if you produce a solid result, you are 
firedi if you produce an ambiguous result, you're hired for 10 or 20 years. 
This might explain what happened to Steve Jones - when he produced irregular 
results supporting cold fusion, he was funded by EPRIi but when he showed that 
his results were artifacts and that many other people's results were mistaken, 
his funding stopped even though he was continuing research and producing 
results. 

A3. FUNDING OF COLD FUSION - MAJOR ORGANISATIONS - BECHTEL 
Information about industrial funding was scarce since most companies do not 

wish to talk about such matters, especially if there is some probability of 
loss. 

From the MITI talks it is clear that some large Japanese companies are 
carrying out research together with MITI - it was not clear whether they do it 
cheerfully or reluctantly. 

In Europe was told several times that the Italian automobile company, Fiat, 
is giving finance to the Bologna/Siena group of Focardi et al . (see section 
B4). Also another large Italian company is giving funding to cold fusion, plus 
a German automobile company - but these funds may be quite small . Shell Oil in 
France helped Jacques Dufour initially and is named as a co-sponsor of his 
present abstract (see section A7) . 

There had been rumours at ICCF4 that AMOCO had found excess heat, and at 
ICCF5, Dr. M. Eisner described how in 1989, when measuring the gradient of 
gravitational fields to find gas and oil, they used the gravitometer for a cold 
fusion experiment and found about 30% excess heat. However there were problems 
with reproducibility . No one at AMOCO would make a statement, but it seems that 
the company have not continued work on cold fusion since then. 

Since IMRA depends on Technova which depends on Toyota, no funding 
arrangements were given though clearly millions have been spent in setting up a 
well-equipped lab in the Sophia Antipolis Science Park near Nice, and another 
lab in Hokkaido. No clear description of results on the use of F&P cells was 
given, though there was considerable technical discussions of how to treat 
palladium and to load deuterium into it. Of their two most important employees, 
Pons was ill with 'flu and was rarely glimpsed. Martin Fleischmann spoke four 
times - once briefly to open the conference; secondly a paper about positive 
feedback explaining that heating the system to boiling and talked of "Life 
after Death" which is the emission of excess heat from a cell for three hours 
after it has been boiled dry - it was rather obscurant mathematics ("the 
experimental protocols become part of the parameter space of the system")i 
thirdly was a talk entitled "The Experimenter's Regress", "a concept drawn from 
the field of sociology" which was Martin at his most charming. Agreed with him 
when he said that "When the dust has settled, the sociology of science will be 
the most important". He re-examined some of the raw Harwell data of David 



.illiams et al. and concluded that they had observed bursts of excess heat just 
as F&P had observed them. (From other sources learnt that considerable work has 
been done to analyse the Harwell data and a draft of a paper has been written) . 
Fourthly he gave the concluding remarks. Overall for the last few years there 
has been a remarkable absence of evidence supporting or making reproducible the 
original work that F&P claimed to have done in the five and a half years before 
23 March 1989. 

A3 . 1 Bechtel Corporation 
On the last morning Mr. Bruce Klein of the Bechtel Power Corporation was 

invited to speak. This is a major corporation based in California which is said 
to be so powerful that it can get elected a governor of California and a US 
President - who appointed some Bechtel people to his cabinet. 

Mr. Klein looked like a perfect Californian business man and he gave a 
delightful talk explaining how cold fusion should be marketed and developed. He 
started by saying that he assumed that cold fusion was established. At the same 
time he mentioned the problems of cold fusion, lack of reproducibility and 
reliability, no working model, and the fact that the US patent office will not 
accept patents - this he did in a manner that had True Believers laughing. 
Overall a very pleasant and skilful performance which appeared to delight and 
encourage his audience . However he missed out two things. Firstly I commented 
that normally in considering a new technological project, the ROI or Return on 
Investment, is considered. For example, if cold fusion were successful, this 
might mean a profit of a billion dollars and if the probability of cold fusion 
working were one percent, then an investment of a million dollars would give a 
good Return on Investment. On the other hand the reason that more than 99% of 
scientists do not believe in cold fusion, is because of the barrier penetration 
problem, the deuterium ions are forced further apart in palladium than they are 
normally in deuterium gas, so that the probability of fusion is at least 10 E-50 
lower than desired. So if the profit from an investment in cold fusion was even 
a trillion dollars, $10 E12, than an investment of one cent would give a factor 
of 10 E14 which is very much less than 10 E-50. Thus an investment of one cent 
would give a very bad Return on Investment. After the disagreements had died 
down, added that secondly, Mr. Klein had asked for a working model - but there 
was a working model described with photograph, in 1989, which was claimed to 
provide a family with hot water the year round and "simply put, in its current 
state it could provide boiling water for a cup of tea". This time people seemed 
to remember the photo of Prof . Pons and his water heater, and there were no 
protests . 

In preparing this note, came across a brochure for CETI, the company that 
is promoting the Patterson power cell being displayed in operation at ICCF5. 
There it was written "'Based on seeing this device at work, I have confidence 
in promoting this technology within Bechtel' - Mr Bruce C. Klein, PE, Bechtel". 
Must admit this changed my opinion of the beautiful and skilful presentation of 
Mr. Klein. Do not know if Bechtel is providing substantial funding apart 
presumably from Mr. Klein's expenses. 

A4. MEDIA INTEREST 
F&P's first press conference on 23rd March 1989 attracted great media 

attention. At their first annual conference a year later, there were again many 
reporters from around the world. The second and third in Italy and Japan, 
attracted a good number of reporters but almost entirely from the host 
country. For the Fourth conference in Maui in December 1993, a media expert was 
hired specially to deal with the expected host of reporters, but it turned out 
that he was under-employed as there were only two - Jerry Bishop of the Wall 
Street Journal and a student from the local student newspaper . This time at the 
reception desk, was told there was no media specialist and Tom Passell said 
during his talk that there was no one, not even Jerry Bishop who had been so 
helpful in the past . Even in the local paper, the Nice Matin, did not find any 
mention. Does this mean that people were so pessimistic that they did not even 
try to raise media interest as they had previously? 

AS. COLD FUSION MAGAZINES 
Some profit from cold fusion is apparently being made by publishers of 

magazines. 
Wayne Green who has a turbulent history, started publishing ·Cold Fusion~ 

which was a glossy magazine with Mallove and friends running it, but after a sho 
rt 
time there was a break-up with Wayne Green complaining that Mallove et al. were 



.aking too much of the income - they say otherwise. Now it continues but not so 
glossy. At ICCF5, Wayne Green gave out (free) copies of issue No. 9 - price 
$10.00. It says that the magazine has "an all-volunteer staff" - does this mean 
they are not paid? There are some articles of very non-standard theories; the 
most interesting article is Tom Droege's report on his visit to Griggs (see 
section Cl). There also some experimental results including Dr. Matsumoto's 
(see section B1l) . 

The Letters pages are most interesting, especially one reading "I was 
delighted to find someone interested in cold fusion. I have been interested in 
hydrogen since my neighbor tried to burn me up with heavy water. My wife's 
brother had hired the neighbor to break up our marriage even if it killed us . 
This was the last of Feb. 1974 . Four days later the arsonist burnt down the LDS 
Stake House using hydrogen. As you may know , heavy water is a marvellous arson 
tool, the building is burned before the fire alarm can go off. Several years 
ago, I did the so-called 'cold fusion' experiment. I believe it was in '84 that 
the UFO came & indicated they would no longer help me with my experiment. They 
explained that I had not conjugated with a certain high school girl . I went to 
Las Vegas with the Ancient Astronauts Society and they indicated that I was 
back in favor and that I should write the truth about hydrogen . . .... . . Please 
let me help you to get started making tritium heavy water. My brother-in-law 
stole $10,000 from me so I am broke". 

Gene Mallove gave out copies of his glossy new magazine called "Infinite 
Energy" - the name caused some discussion and comment. The price is $5.95 per 
issue. The front page is a striking colour photograph of Roger Stringham of 
E-Quest (see section C3). It has quite a few adverts which should bring in the 
money though some full-page adverts are for the magazine, for Gene's 1991 book 
and another is to buy tapes made by Gene et al. of the "MIT Cold Fusion Day -
January 21, 1995". 

This first issue contains articles of variable quality. One is the talk by 
Nobel Laureate Julian Schwinger read in his absence last year at ICCF4, where 
he recounts the saga of his calculations and beliefs in cold fusion. It is 
entitled "Cold Fusion Theory ; a Brief History of Mine". Initially he thought it 
was due not to d-d reactions, but to p-d reactions from the H20 contaminant in 
the D20i later he thought sonoluminescence could be the explanation. He 
describes his problems of getting his papers published - the first was 
rejected impolitely by Physical Review Letters, so he resigned from the APS, 
but managed to publish it in a German journal. Finally he wrote 8 papers 
supporting cold fusion. His article begins "As Polonius might have said:' 
Neither a true-believer nor a disbeliever be'''. There is also a report by Bruce 
Klein of the Bechtel Power Corp. on the Patterson cold fusion cell (see section 
B10) . 

The Letters were also varied. In one is intriguingly written "I've being 
working on a set of biographical vignettes entitled 'Scientists who were 
Shafted' " . 

The date and place of the next conference, ICCF6, is given as Spring/or 
Summer 1996 in Beijing, China. 

Both of the magazines have letters from Arthur C. Clarke who is regularly 
supplied with literature by cold fusion advocates. Slightly discouraging, as 
after Arthur invited me to give a couple of lectures in Sri Lanka last year, I 
tried to give him a somewhat different view of cold fusion but he feels the 
weight of positive evidence should not be neglected though I tried to explain 
that a judgement should be based on the totality of evidence, both negative and 
positive, and not a subset. However he did write that "I am a little 
embarrassed to recall that exactly two years ago, I addressed a distinguished 
gathering of American, Russian and other naval staff officers (including the 
OIC, US Pacific fleet) on the subject of 'cold fusion' - and hinted that the 
breakthrough would be 'real soon now'''. 

A6. A SCIENTIFIC MEETING? CENSORSHIP? 
Normally scientific meetings are open and people can speak and note as they 

wish. If a True Believer was asked if ICCF5 fulfilled these requirements, he 
would answer that it did. However there were worries. Previously the meeting 
was widely announced and everyone who went to a previous meeting received a 
personal invitation to the next. This time only True Believers and some 
selected neutral people appear to have been invited. People who might be 
regarded as Sceptics did not receive an invitation - thus Steve Jones was not 
invited although he was one of the original founders of cold fusion but who has 
now retracted his previous positive results and publishes experiments and 



,riticisms of positive claims . Also Torn Droege, myself and others received no 
invitation. Was told it was advertised in Fusion Technology, the journal 
that has a strange refereeing process for cold fusion papers, though it is 
regarded as serious for hot fusion papers. 

Also on arriving the ICeFS Information Sheet contained a section on 
Recording Policy which says that for copyright reasons, "The filming, 
video- recording, tape recording, photographing, or reproduction in any other 
form of the proceedings, lectures, posters, or statements of the lecturers, or 
any other contents of the 5th International Conference on Cold Fusion is 
neither sanctioned nor permitted by the Association or the governing committees 
of this Conference." This sounds pretty tough but it is followed by saying that 
it can be done "with the express consent of the participant~. nWe suggest that 
the participant in question obtain appropriate assurance, in writing or 
otherwise, from the person undertaking such recording of the reasons for and 
the future use of any such recorded material." 

Have never seen such rules in a scientific conference before. So did not 
use my video or tape recorder, but then found that Gene Mallove was recording 
extensively everything and Carol White of the magazine 21st Century (has had 
interviews with Lyndon Larouche from his prison cell e.g. about cold fusion) 
and Mike Melich were also recording freely. So on the final morning brought my 
tape recorder and when Martin Fleischmann rose to begin the final talk, asked 
him if he minded if I recorded him, adding that Mallove et al. seemed to be 
recording freely without having asked permission. Mallove said he had asked 
permission, but I replied that I had asked several speakers that morning and 
none had been asked for their agreement - Mallove responded that he intended to 
ask them afterwards. Martin said that he did not mind being recorded, but would 
insist that I let him see what I had written - it was only normal politeness . 
So wonder if Mallove, White and Melich will follow Martin's insistence on the 
special cold fusion conference practice of consulting people before publishing? 

It may be noted that Gene Mallove is selling tapes of the MIT Cold Fusion 
Day - wonder if he intends to market his tapes of ICCFS? 

After the meeting ended, one owner of a company wished me good-bye and said 
he would see me again in Sapporo in October 1996 . Said I would be happy to see 
him then if I were invited: so suggested we go over and ask Martin if I would 
be invited this time . Martin answered that of course I would be invited. 

On the other hand this conference resembled a scientific meeting in that, 
in general, there was no personal animosity, though the theory sessions were a 
little hot at times. Similarly, though I was not on the original invitation 
list, was well received by almost all, Martin Fleischmann being especially 
warm. 

A7 . REGIONALISATION OF RESULTS - COLD FUSION IN FRANCE 
In May 1989 when I was trying to organise all the cold fusion results that 

I had collected, decided to group them by country for convenience. But was 
greatly astonished to find that some countries and regions had mainly positive 
results whereas other had mainly null results. This Regionalization of Results 
persisted with time except that some regions that at first had mainly positive 
results had switched and now had mainly null results. This is quite contrary to 
belief in the Universality of Science. 

Later Dr. Scaramuzzi who started the great excitement over cold fusion in 
Italy, stated that Cold Fusion stops at the Alps. And indeed for long there 
were no positive results to the North - not in Germany, Britain, Switzerland, 
Austria, Belgium, the Netherlands, etc. 

However in the summer of 1993, L'Express reported that supported by the 
theoretician, Prof. Vigier, Dr. Jacques Dufour had begun experiments at the 
Shell laboratories near Rouen and then moved to the labs of CNAM, the 
Conservatoire National des Arts et Metiers. Dr. Dufour was quoted as saying "I 
obtain out an energy double What I put in." However at ICCF4, J . Dufour, J. 
Foos and J.P. Millot of CNAM, Paris, did not report any positive results but 
proposed a theory involving three-body collisions and virtual polyneutron 
states such as (proton plus an electron) which would explain the otherwise 
impossible results of low amounts of tritium, neutrons and 3He also variable 
amounts of 4He, and transmuted nuclei. They said they were going to test this 
unusual theory by sparking in hydrogen isotopes. 

At Monte Carlo Drs. Dufour and Foos were delighted to tell me that they had 
greatly improved and extended their apparatus and while they did have anomalous 
effects, they had made a major effort to measure nuclear products and concluded 
that they were definitely not observing cold fusion. This is how the scientific 



Jethod should work - try and prove yourself wrong. In detail they wrote that 
they had observed excess power up to 7 Watts, both on H2 and 02, representing 
25 to 30% of the incident energy. They had found very small amounts of 4He and 
3He and of neutrons (twice background), no tritium, but copious emission of 
low energy (50 to 200 keY) gammas under certain conditions . They conclude that 
"part of the excess energy we have measured is not of nuclear origin and 
probably comes from the formation of tightly bound hydrogen atoms", e.g. as 
proposed by Vigier. Warned them that Tom Droege had pointed out that it is very 
difficult to know exactly what is happening with discharges . They were anxious 
to find an explanation of their anomalies, so suggested that Tom be invited to 
visit them as he has a remarkable wide range of expertise - they appeared to 
welcome this suggestion to help solve their mystery. 

$0 it seemed that cold fusion did stop at the Alps, but then next day Dr. J-P 
Biberian of Marseille University, presented a paper claiming large amounts of 
excess heat using a perovskite, AILa03. The deuterated sample was heated to 
400 - 600 C and a current applied. He wrote that excess heats of up to ten 
times the input energy were found and that neutrons and photons were detected. 
He expected that if the current were increased, then the excess heat would 
increase, but found it was not the case. In his talk he claimed that a 
deuterium density as great as that of liquid deuterium can be obtained , but 
seem to remember that the separation of deuterium nuclei in liquid deuterium is 
only the same as that of D2 gas, that is about 0.7 Angstroms, and this is 
far too large a separation to give cold fusion - it is off by a factor of about 
10 E-40 from Steve Koonin and Mike Nauenberg's calculation(1). 

When Dr. Biberian was asked if he had done a control with hydrogen instead 
of deuterium, he said he had not done so - amazing, six years after F&P's press 
conference. 

$0 has cold fusion crossed the Alps, or has it slid round the edge via 
Monte Carlo to Marseille? We await the result of Dr. Biberian's urgent controls, 

for example 
with light hydrogen. Will he save the purity of France? 

AB . HOW LONG WILL COLD FUSION LAST? 
Am often asked how long I think cold fusion will last - but what is new is 

that some True Believers asked me this question. A short answer could be 
slightly longer than the supply of money. But actually it is more complicated 
than that and we need historical examples. N-rays lasted only a few years as 
Wood exposed Blondlot's mistake in a devastating way. Allison rays and 
Mitogenic rays lasted for more than ten years because there was never any 
devastating disproof and because the originators did not disprove themselves or 
retract. polywater(2) lasted for many years as it was supported strongly by a 
distinguished Russian scientist and a distinguished American scientist, but 
finally first one then the other realised they were wrong and both retracted. 
More recently the existence of a 17 keY neutrino(3) was claimed, disproved but 
the claimant then attacked the null results (as True Believers in cold fusion 
attack the null results from Harwell, Cal Tech, and from MIT) and this caused 
uncertainty until there was overwhelming evidence against the 17 keY neutrino. 
Then 3 of the 4 main believers, decided they must be wrong and went back to 
re-examine their own experiments, and did further experiments which proved 
themselves wrong. Their retraction then stopped the matter for almost everyone. 
Thus the time a wrong result persists, depends on whether the original 
proponents retract or not . Cold fusion started with Fleischmann and Pons 
closely followed by a much weaker effect claimed by Steve Jones. Now Steve has 
retracted. If Fleischmann and Pons also retract their excess heat results (they 
may already have retracted their original 1989 claims to have observed 4He, 
neutron and tritium - not too clear), then cold fusion would end quickly . But 
if they persist, then it could drag on several years. 
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ABSTRACT 
True Believers in cold fusion still continue and held their eighth 

meeting in Italy in May 2000. They are slightly fewer and two of the 
original three discoverers no longer attend. Experiments continue and 
give remarkable results with abundant transmutations, biological 
considerations, and even the conditions for alchemy are presented -
but criticisms and doubts are not expressed. Many complaints are made 
of shortage of funds, a n d the only remaining gov ernmen t s p onsor appea rs 
to be ENEA . An exception to the s hortage of f unds is the r e markable 
BlackLight Power company started by a medical researcher, R. Mills, 
which has collected $22 million and plans an IPO on a stock market 
to raise more money. Mills has doubtful results and a strange new 
theory of a hydrogen atom with fractional electron orbits. Here it is 
estimated that a lower limit of the money giv en in large grants, 
for cold fusion is $100,000,QOO - the total a mount wi l l be much 
higher . 

This paper tries to explain why some enthusiasts continue 
despite the overwhelming evidence against col d fusion. The talks of the 
summary speakers are given almost in their own words. The conditions for 
doing good experiments are described and the importance of trying to 
prove yourself wrong is emphasised. The unusual theories proposed to 
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explain their results are presented. It is discusse d if cold fusion 
will continue. 

1 . INTRODUCTION 

Yes, cold fusion is not quite dead as almost all scientists assume. 
There is still a small group of True Belie vers who meet, discuss, and 
compare. Their eighth International Conference on Cold Fusion. reeF-S, 
was held at Lerici, a beautiful small seaside resort close to 
La Spezia on the Gulf of Poets (Byron, Shelley etc . ) from the 
21 to 26 May 2000 . 

The meeting was well-organised by Antonella De Ninno and Francesco 
Scaramuzzi of the Italian Agency for New Technologies, Energy and the 
Environment, ENEA, laboratory at Frascati with the assistance of the 
nearby marine biology lab of ENEA . The main sponsor was ENEA. The other 
sponsors were the Italian Physical Society, the Italian National Council 
for Research, and the INFN. 

A major personality missing was Giuliano Preparata who died at Easter 
after a long illness. He was a strong and forceful character who was 
not afraid of controversy - it was said that if he entered a blind alley, 
when he left it, the alley was twice as long and twice as wide . It was 
not s aid at t h e meeting , but I have been told that he was a n excellent 
teacher at Milan and formed many good students. Car lo Rubbia, the Director 
of ENEA, kindly put him in charge of a strengthened laboratory in Frascati 
and he worked there intensively until the end, despite his illness. The 
ICCF-S meeting was dedicated to him. 

The yearly meetings have drifted into biannual ones. The a ttendance was 
down t o 145 from the previous 200 to over 300, and several important 
figures did not attend. Stan Pons was again absent - since the collapse of 
his Japanese-financed laboratory in the South of France, he appears to 
have retreated to a farm nearby. Another of the original three 
"discoverers of cold fusion", Steve Jones has also stopped a ttending . 
Three of the International Advis ory Commi t tee member s did n o t appear -
T. Bressani, C . Sanchez-Lopez and F. Jaeger, as well as many other 
prominent personalities of previous years - they are listed under 
section 8 - Brief Topics . As usual, I was the only sceptic present and 
was generally well received though when four of us were talking one day, 
they started a discussion as to whether I was dangerous or not. Two s a id 
I was not, while Mallove, a spin doctor, who is more concerned about 
public relations than science, said I was . 

In this status report, a description of the ICCF-8 meeting will also 
be given. The concluding talks plus discussion on the final morning will 
be repeated almost in f u ll. These are of p articular interest as I am 
often asked how these participants can con tinue to believe in cold 
fusion despite all the scientific evidence against - are they sincere 
in their activities? Everyone can make up their own minds reading these 
Concluding Talks - my opinion is that they are sincere to themselves 
and are True Believers in the non-ironical sense. But, with perhaps 
one exception , they are not critical of the extraordinary and 
contradictory r esults and theories presen ted at the conference. 

2. CONCLUDING TALKS BY COLD FUSION SUPPORTERS 

Here an attempt has been made to reproduce the actual t a lks without 
any commentary , only with some changes for readability. The first person 
is used and is the speaker (not this writer) . 

F. Scaramuzzi announced that there would be 5 prepared talks and then 
free discussion . 

He said there were 26 papers presented and 50 posters, giving a total 
of 76 contributions . The number o f people registered was 145 . The four 
biggest nationa lities were 41 Italians, 35 Americans, 22 Japanese and 
12 Russians. 

His own personal comments on the conference were ; 

FRANCESCO SCARAMUZZI s a id; 
The conference had been rich in results, some o f which were; 
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Evidence of strong correlations of excess heat and 4He by 

McKubre, Arata and Takahashi who under certain conditions found both. 
This showed the nuclear origin of cold fusion. 

Evidence of transmutations was growing steadily and indicated the 
nuclear nature of the effect . 

For palladium, there had been studies of the charging modes and 
mechanisms, e.g . the work of De Ninno et al., Celani et aI . , in Frascati . 

There has been an important and definite trend in the cold fusion 
experimental results . A feature was the low dimensionality of the 
samples corresponding to the need for thin samples or powders. The 
cathodes were all small in size but that would have to change in the 
future, but at present, with bulk samples there were problems in 
charging with deuterium gas . 

In the field of theory, and there were many of them, some were 
quantum effects. I am strongly pushed to think in terms of 
coherence. Since we cannot see individual reactions, it must be 
coherence. The theory of Profs. Preparata and Del Giudice seems 
consistent with the experiment of De Ninno et al. Cold fusion is 
just the beginning of coherence applications. 

Where do we stand? The problem is frustrating; there is the 
scepticism of conventiona l scientists most of whom think that cold 
fusion is not Science and does not exist. We need much more confirmation 
of results, with papers refereed and published, but major journals 
do not accept cold fusion papers. Arata has published five papers. 
Fusion Technology with George Miley as editor, does help . There is 
an absence now of groups in Europe except in Italy and also there 
is one group in Paris, but none in Germany, none in Holland, none 
in Britain. One way of interpreting this, is that our success has 
made us too optimistic and this has promoted a negative reaction. 

My personal conviction (not shared) is that cold fusion is mostly 
Science. Progress needs lots of work and it would be much faster if 
we had more funds . I have no doubt that it is nuclear energy . It 
would be foolish to make predictions of working machines before 
some 10 years, but then progress will be very fast . 

In Japan there have been two very important events; 
a) The IMRA/Toyota organisation worked for 6 to 8 years on CF 
b) the government through MITI and NHE, worked for 4 years. 
Both were lost two years ago. There were many reasons, apart from errors 
- they were set up for short term practical applications, and also the 
death of Mr. Toyoda, the Director of Toyota. But we have 22 papers 
from Japan mainly from professors at universities who worked with 
IMRA and MITI. 

We meet only every two years now - we should stay in touch more 
frequently. 

There is a simple message - the production of heat is real and is nuclear . 

GEORGE MILEY said; 
Now the great direction is reproducibility, then we will work on the 

basic science and finally on applications when we have government support 
and industrial company proposals. At the start we were too optimistic 
when we talked of "Electricity too cheap to meter". 

Now we need basic science to go forward. Normally governments 
support basic science then the information is freely available for 
everyone. The propagation of information is basic to scientific exchange. 

Theories - there have been improvements with the main classes of 
theories being (a) new particles, (b) various neutron groupings, 
(c) coherence, (d) photo-dissociation. 
The challenge is that we need a benchmark experiment, then we can 

measure new phenomenon, new experiments, loading of gas, flux needed 
for reactions to occur . A question for theorists - what is the loading 
and flux required? - (loading is the amount of hydrogen gas that is 
loaded into the electrode, e.g. by electrolysis) . 

Experiments; reproducibility is needed f or good science. Where are we? 
I do not believe that we are quite there yet. For calorimetry there has 
been a large effort with increasing accuracy but we need sufficient heat 
that accuracy is not important. 
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For particle detectors, old techniques such as CR-39 etching plates 

and photographic films, are returning. It could be argued that there 
must be better ways as techniques advance, to measure loadings. 
Scanning electron microscopes are now used. 

At the first cold fusion meeting and at workshops, it was said that 
we needed experiments that measured both heat and particles emitted, 
that is, integral experiments that measured many quantities 
simultaneously. This is still a key challenge as most experiments still 
tend to measure one quantity at a time. 

Experiments need diagnostics - more and better, specifically 
designed for the experiment. Improved charged particle detectors 
which are so small that they can go inside the cell. 

Reproductivity - did not hear one paper that is fully reproducible. 
We are still trying to reproduce the Pons and Fleischmann work. 
The field contains d-d reactions. protons. neutrons. tritium. 
LENR, applications. 

There seem to be regimes where phenomenon do occur - the problem is 
how to go from one regime to another. Heavy and light water each have a 
regime. 

For practical applications, we need not just Watts but gain. 
Inertial Confined Fusion needs a gain of a 100i here we need a gain 
of 5 times. But at present our results give gains of 10, 20, 30%. 
If the power input is 1 Watt and the output 1.2 Watts, then we need 
to re-circulate or it will not sell. 

Am fascinated by the papers on biological transmutations - we see 
so many phenomenon which do not involve lattices. 

A. RQUSSETSKI saidi 
In Russia there are some 20 groups working on cold fusion. There is 

some small amount of funds from state support, universities, the Academy 
of Sciences, Russian Physical Society, Russian Chemical Society and Russian 
Nuclear Society. Financial support comes from commercial firms - they 
enabled over half of us to travel here. We wish to thank the organisers 
for support and accommodation. 

In October 2000, there will be a conference in Russia, near Sochi on 
the Black Sea, to discuss cold fusion transmutations - this year will be 
the eighth. There are meetings in Russian universities every month. 

JEAN-PAUL BIBERIAN saidi 
In 1989, there were two questionsi is cold fusion reproducible? 

and are there any cold fusion applications? If there are applications, 
then we can believe. If Christ comes back flying in the air, then 
people would believe . I think we solved point one. 

When you have artists in the family, some wait for a prince to arrive 
and recognise you - it is the Cinderella syndrome . Instead you have to 
go out and be recognised. 

One has to go and talk about cold fusion to the American Physical 
Society, the American Chemical Society, and the American Nuclear Society. 

Enemies of cold fusion are not active when they retire, but friends of 
cold fusion are active after they retire, so eventually with 
time, cold fusion will win in the end! 

There is a new generation coming who are more open- minded and who 
are against nuclear power. 

It is 11 years since Pons and Fleischmann announced cold fusion 
- a solar cycle - it is time to start again . 

George Miley will retire in a few months from the editorship of 
Fusion Technology - this may give a problem in getting published. 
Our other publishing help is J-P Vigier who is an editor of Physics 
Letters A, but have heard little of him recently. These are the two 
sources of entry to publishing cold fusion, but they may be lost 
soon. We should start our own journal with referees. An electronic 
journal which would be cheaper, faster and better - too good to 
be true. A journal on the internet - I will be busy on this -
let's make it the next gateway for cold fusion . Then when one types 
"cold fusion" one will find lots of companies selling software with 
internet security. 
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We need to write papers on cold fusion to Nature, Science, 

Physical Review Letters - and if they are rejected we need to 
ask why - the editor needs to have a good reason . 

In Italy there is an official programme funded by the government -
small but it could be a start. 

A. TAKAHASHI said; 
To summarise the key facts; 

a) Almost confirmed; 
4He in correlation with excess heat - McKubre, Isabe, De Ninno, 

b) Nearly confirmed; 
Transmutations - Warner, Iwamura, Mizuno, Miley, De Ninno, 
photo fusion - Takahashi 

c) In progress; 
Cold fusion theory - Hagelstein, Chubb, Del Giudice, Violante, Hora, 

d) Heat 
Large excess heat and products of glow discharge - Mizuno, 
New Hydrogen Energy, NHE, was wrong - Miles, Fleischmann. (I have 

no responsibility to answer - perhaps someone in Tokyo) 
e) Neutrons and charged particles - Kasagi, Lipson, Karabut, Isobe, Wang 
f} Loading with deuterons in thin wire - Coehn-Ahansohov effect now 
called the "Preparata effect" in memory of him. 

The ICCF meetings will continue in the 21st century - the second 
phase, as Fleischmann says. 

Noted that the attendance at ICCF meetings is decreasing with time. 
To attract more people, science is not enough, we need industry people. 
Also young people who do not reject "crazy" ideas . 

ED STORMS said; 
We need reproducibility and we need a theory - both at the same time. 

Initially Palladium was chosen as a base for heat experiments, but 
palladium is one of the most irreproducible metals known to man - it 
was a poor choice. Others such as Pt, Au, Ni, or Ti are better and also 
absorb large amounts of hydrogen . 

There is a problem that many theories of cold fusion prefer other 
materials. Suggest that any theory based on palladium alone must be 
wrong from the experimental results. Any theory of cold fusion must 
work for all materials. 

There should be a Web site which contains all information on 
the field, including accounts from this conference. People are asked 
to contribute . 

We need to exchange samples of materials, especially if they work. 
This despite priority claims - does it matter if we make only 
S50,000,000 instead of Sl,OOO,OOO,OOO? Have found that if people 
discover how a material works, they stop talking and do not tell you. 

The Web site would be called; 
www.alteng.org 

R.A. MONTI said; 
This meeting considers only one aspect of a large field called 

Low Energy Nuclear Reactions, LENR, which began in France in the 1960's. 
Even the name of cold fusion is not new. It is a large field that you 
are starting to discover. It started in 1938 when a biologist, Kervoran, 
discovered fusion. The term cold fusion is not appropriate. There are 
important biological and geological effects - this is a wide field 
and "cold fusion" is inappropriate. 

F. SCARAMUZZI said 
Fusion is the historical name used by Fleischmann and Pons. As 

thermonuclear fusion was used for hot fusion, cold fusion is the best 
name. 

EUGENE MALLOVE said; 
I very much agree with Jean-Paul Siberian, we have a Cinderella complex. 
Agree that there were more attendees at ICCF-7. 
We must have demonstration units. The single missing unit is a 
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reproducible cell. It should be widely available, even if it is from 
CET! . As a media person, we must have 10, 100, 1000 of them working. 
We do not want the Cinderella part. 

While we should perfect basic science, we need illustrations which 
would give the whiff of money. 

After the brunch, I will show the video of my book "Fire from Iee M
• 

The famous author, Charles Beaudette's book is now available and 
can be purchased now - I do not want to take copies back to the States. 

ROBERTO ANDREANI saidi 
I am responsible for a large lab of ENEA for thermonuclear fusion, 

hot fusion, and have the responsibility of getting ITER built. I will 
soon go to Garching near Munich for this. 

In 1989 in Italy, I was working on fusion but we had to look at 
possibilities. Only heard of science problems - when one talked of cold 
fusion, it was not popular. 

For the most common fusion objectives, one needs the production o f 
neutrons . Best reaction is proton-Boron which gives off no neutrons. 

Please accept my opinion. We work in extreme scientific ways. 
The Cinderella complex can be overcome by good Science. 

It was said "almost confirmed" - I will tell my colleagues. The 
measurements must be absolutely right. It must be possible to do in one 
lab and repeat in another lab, a perfectly comparable experiment. 
I have been impressed by the strong will of the people here. 

In hot fusion we have to fight strong opponents for reasons 
that I find debatable. 

I wish you good success . 
You have a strong opposition, therefore you must do experiments that 

are beyond doubt. 

FRANCESCO SCARAMUZZI said; 
Agree that we must be more positive. Accept the point that we 

must exchange work a nd make checks. The reason that it is not done, 
is not that we are unwill ing, but lack of money. 

JOHN FISHER said; 
About theories - there are many with lots of arguing. It is not 

necessary that a theory is correct - after all, Columbus thought he was 
going to India. Pons and F l eischmann had a theory, and had the 
energy and courage to test it - their theory was useful. Without 
them, how long would it be before anyone else tried - a decade? 
a century? 

I think most theories are wrong, but all are useful. 
It's tough being a theorist, referees are down on you, but 

we press on . 

TALBOT CHUBB said 
There are already examples of transfers - of 4He by SRI and 

now of 3He. 

JEAN-PAUL BIBERIAN said; 
Biological transmutation is important. I hav e done experiments 

on it with sprouting seeds. There is also the production of iron 
and other metals. In 1799, it was discovered at the Vaudin (?) street 
in Paris by a very famous scientist 

We have booked a First International Workshop on Biological 
Transmutation in Geneva. We have no funding and a non-perfect 
organisation. We will open a web site. 

The 21st century will be very exciting! 

LI XING-ZHONG said 
Ten years ago, I was a visiting scientist for fusion in Austin and 

had a telephone call from Prof. Scaramuzzi asking me to be a member 
of the International Advisory Committee for a cold fusion meeting -
realised that I would be a hot potato. 

Now ICCF- 9 will have as its main themes; 
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In theory coherence 
In solids - reproducibility - most important 
In research and development - NHE? heater? based on "heat after death" 
Cold and hot fusion should merge. 

What we want is green fusion energy without nuclear energy_ 

Note that the above five Concluding Talks plus comments, were given 
by Believers in cold fusion. 

3. FUNDING 

3.1 GENERAL - ESTIMATE OF MINIMUM TOTAL FUNDING 
True Believers in cold fusion frequently say that they would 

have succeeded in demonstrating it's existence if only they had been 
given adequate funding. Often they are convinced that there exists a 
plot by oil companies, the scientific esta blishment and others to 
destroy cold fusion to safeguard their own interests. We will recall 
some of the facts and budget estimates to see whether the total 
funding was adequate or not. 

The first major supplier of funds was the State of Utah who gave 
$5,000,000 to the National Cold Fusion Institute, NCFI, which was set 
up in Salt Lake City with Stan Pons working full-time and Martin 
Fleischmann as adviser . Despite these advantages, Pons left unannounced 
and it was hinted that he was in the South of France. Then NCFI collapsed. 

The UK research establishment, Harwell, were informed by 
Fleischmann before the Utah press conference on 23 March 1989, and 
made a major effort with a multidisciplinary team headed by an 
electrochemis t who was a friend of Fleischmann. They could not repeat 
the P&F results using what they believed to be identical cells, and when 
they used the best technology, they found no excess heat nor emitted 
articles. These experiments cost a half million pounds and used 
four million pounds worth of equipment. 

The Electrical Power Research Institute, EPRI, which has a budget 
of some $600 million per year, and which represents the industry, 
has spent some $10,000,000 on cold fusion of which the largest part, 
over $6,000,000, went to McKubre's group at the SRI. They stopped 
funding a few years ago. 

Mr. Toyoda, the President of the Toyota car company was enthusiastic 
as he considered that oil would not last for ever, and the company 
should search for substitute energy sources . Some $40,000,000 was spent 
over eight years. TWO parallel laboratories were set up by the 
Toyota research company, IMRA, one in Japan and the other in the South 
of France in the Sophia Antipolis Science Park near Nice . The French lab 
had the advantage of Pons full-time and Fleischmann as consultant. 
Security was exceedingly tight and hardly anyone visited the lab despite 
the Fifth rCCF conference being held nearby in Monte Carlo. At the 
rCCF-6 meeting held in Hokkaido, the French lab reported small 
heat excesses but the lab in Japan reported no excess heat . 
When asked the reason for the inconsistent results , no a n s we r 
was given. 

The ICCF-3 meeting was held in Nagoya in 1993 and on the first 
day there was an announcement by Nippon Telegraph and Telephone 
company, NTT, that they had solved the problem of reproducible 
cold fusion (the shares of the company rose by $8 billion tha t 
day but quickly returned to the long term trend). The Japane se 
Ministry of Trade and Industry, MITI, announced the setting up 
of a national laboratory in Hokkaido where government workers plus 
workers from some 20 major Japanese companies and from universities, 
would do research. The laboratory was very well-funded and equipped. 
The organisation was called New Hydrogen Energy , NHE , thus 
avoiding the words "cold fusion ". It was said that $30,000,000 
would be invested but after finding no evidence for cold fusion, 
(presented at the ICCF-6 meeting in Hokkaido), the NHE was terminated 
after four years and the loss was declared to be $20,000,000. 
However this loss was probably only the gov ernment loss - it is not 
known how muc h the companies invested . 
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The French government Commission de l'Energie Atomique, CEA, 

supported a relatively small effort at Grenoble but at Lerici it was 
learnt that this has been terminated and no results were presented at 
Lerici. 

The US Naval Weapons Research Lab. at China Lake has supported cold 
fusion strongly and has done many experiments but is said to have 
stopped activities in 1995. The amount spent on cold fusion is unknown. 

The Italian National Alternative Energy, ENEA, has supported 
the Frascati laboratory of Prof. Scaramuzzi since 1989. Its new 
Director, Carlo Rubbia provided a new laboratory at Frascati for 
Prof. preparata. 

Many industrial companies have invested heavily in cold fusion 
but never disclose how much was spent. Still more companies have 
invested smaller sums to keep a watching brief. 

The countries involved are not widespread but are concentrated in 
just five nations - USA, Japan, Italy, China and France 

It is impossible to give a reasonable estimate of the total 
amount of money that has been devoted to cold fusion, but a lower limit 
would be a hundred million dollars. 

At present the only official support appears to be from ENEA. 
On the other hand, the company, ENECO, which was set up to collect 

all the patents from the original cold fusioneers - Fleischmann, 
Pons, et al. - and to raise funds for further cold fusion research 
and development - appears not to be active. At the previous meeting 
in Vancouver in 1998, F. Jaeger of ENECO,was skilfully busy with potential 
investors and provided funding for many activities, but he was not 
at Lerici this time. There seemed to be fewer investors now . 

At ICCF-6 meeting in 1996 in Hokkaido, a special session was 
scheduled then cancelled, for the Clean Energy Technology company, 
CETI, with Dr. Patterson and C. Redding as promoters and with 
Miley and Claytor offering supporting results . But at ICCF-B, the 
promoters were in attendance, but were not presenting any results 
- they said they were waiting. 

One company that has been successful in raising money is Dr. Mills 
and his BlackLight Power Company - see below. 
3.2. BLACKLIGHT POWER - A FINANCIAL SUCCESS STORY? 

3.2.1 GENERAL - HISTORY, HYDRINOS 
Back in early 90's, Dr. Randell L . Mills was associated with cold 

fusion groups and at a press conference at Lancaster, Pa, he 
announced [1] that he had performed a thousand experiments obtaining 
heat out which was 40 times that of heat in. He used nickel in an 
aqueous solution of KC03, and he believed the heat was chemical not 
nuclear. Patents had been applied for. He was a medical researcher 
with a medical degree from Harvard. He then developed a new quantum 
theory which he published in a book entitled "The Grand Unified 
Theory of Classical Quantum Mechanics", 1048 pages, $80. The essence of 
this theory is that while the hydrogen atom has its known energy levels 
with n = 1, 2, 3, .... etc., Dr. Mills believed that the apparent 
ground state was not the true ground state but there were another 
series with n = 1/2, 1/3, 1/4, ... etc. so that the electrons could drop 
to these lower orbits thus releasing energy. And this energy released 
would be "in excess of the energy required to start the process R

• 

Mills then started a company called BlackLightSM TM Power, Inc. 
This company "has raised over $22 million in equity capital since its 
inception. Its current assets of plant and equipment are worth in excess 
of this amount, and the company also has over $9 million in cash." This 
would seem to indicate clear financial success . "BlackLight has purchased 
a new corporate headquarters and chemical R&D facility near Princeton, 
New Jersey. This 53,000 square foot building, located on 11 acres for 
expansion should allow the company to grow." Currently, the Company 
has 23 full-time employees, the majority of whom are scientists, 
including 8 ph.D. '5. The company is looking to employ 75 scientists 
and technicians as well as 25 management and support staff within 
the next 1 - 2 years." 

Further quotations are given below from its web pages; 
http://www.blacklightpower.com 
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Also the company "believes it has developed a new hydrogen chemical 
process that generates power, plasma, and a vast class of new 
compositions of matter." "The lower-energy atomic hydrogen product of 
the BlackLight Power Process reacts with an electron to form a 
hybrid ion which further reacts with elements other than hydrogen 
to form novel compounds, hydrino hydride compounds (HHCs), which 
are proprietary to the company." "i f the Company' 5 da ta proves correc t, 
the novel compositions of matter and associated technologies have 
far-reaching applications in many industries including chemical, 
electronics, computer, military, energy, and aerospace in the form 
of products such as batteries, propellants, solid fuels, munitions, 
surface coatings, structural materials, and chemical processes." 

"The Company has developed hydrogen gas energy cells that operate 
at temperatures in excess of 1200 degrees Fahrenheit, produce energy 
in excess of 1,000 times that of known chemical reactions of hydrogen, 
and achieve power densities similar to those of many electrical power 
plants (approximately 100 mW/cm3}. " 

please note that the words "cold fusion" do not appear despite Mills' 
impressive 1991 claims of forty times more heat out than in. 

3.2.2. PATENTS, POSSIBLE IPO 
"The United States Patent and Trademark Office issued Patent 

#6,024,935 on February 15, 2000 with 499 claims which broadly covers 
the Company's advanced gas energy cell. The Company has paid the 
issuance fee for six additional US patents." 

"The Company recently executed a two year agreement with Morgan 
Stanley to serve as the Company's investment banking firm. The Company 's 
goal is to be public within the next two years." There has been 
discussion among critics of cold fusion, as to what would happen if 
the Company were to attempt an Initial Public Offering, IPO, as then 
SEC rules would apply. 

3.2.3. VERIFICATIONS 
"The Company's plasma, power, and chemical technologies have 

been confirmed by 26 types of tests at over 25 independent 
laboratories as summarised in Table 1 'Summary of Independent 
Tests'." This looks pretty impressive, however on the Sci.Physics . 
fusion pages people like Dieter Britz have been trying to verify 
these claimed confirmations, and have found it difficult as frequently 
only the name of the institution is given and not the name of the 
person or the year. 

On the Web pages, a prominent heading is Astrophysics - this states; 
"The detection of atomic hydrogen in fractional quantum energy 
levels below the traditional "ground" state - hydrinos - is reported 
by the assignment of certain lines obtained by the far-infrared 
absolute spectrometer (FIRAS) on the Cosmic Background Explorer." 
So I asked a friend who is a senior member of the Cosmic Background 
Explorer, COBE, experiment about this. He wrote; 
"Their claim about 
COBE FlRAS is off-base . There are lines in the FlRAS spectrum from all 
along the Galactic plane . When I looked at them, they could be all 
explained as CO, C, etc. known emission lines. Note that the energy 
levels in the range 1 - 90 cmA -1 for the frequency (0.01 - 1 cm 
wavelength) is quite low and correspond mostly to rotational levels. 
BLP explains this with spin-nuclear hyper fine levels for the hydrino 
atom. Most of these lines have to be there from interstellar molecules 
and represent the major cooling for interstellar clouds. " In other 
words, there is no need for hydrinos. 

3.2.4. LEGAL LETTERS 
Bob Park who has just published a book "Voodoo Science~, 

has written in his Whatsnew articles that many prominent physicists, 
including Nobel laureates , who had criticised Mills' hydrino theory 
and claims, had received lawyers' letters asking them to "stop 
engaging in further defamatory and disparaging activities 
concerning BlackLight and Dr. Mills." 

This is very reminiscent of the letter from Pons' lawyer, 
c. Gary Triggs to Mike Salamon, after Mike had done an experiment 
in Pons' lab and published in Nature that there was no evidence for 
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gamma or neutron emission. The letter said "Please be advised that 
any damages suffered by my clients proximately caused by any act or 
omission on the part of yourself or any other coauthor of the subject 
paper will not be tolerated. I have been instructed by my clients to 
take such legal action as is deemed appropriate to protect their 
interests in this matter." Frank Close was also honoured by an 
unpleasant letter from Triggs. 

These affairs caused Nature to show [2] a cartoon with the caption 
"A single hydrino can produce enough energy to keep an expensive 
law firm running for a year". 

3 . 2.5 FUNDAMENTAL WORRIES 
Many objections have been made against Mills' hypothesis. In 

particular for it to be true, then an incredible number of experiments 
have to be wrong - in particular, scattering experiments with 
electrons, for example, should have shown the new spectral lines caused 
by the fractional orbits. 

4. EXPERIMENTAL RESULTS AND TECHNIQUES 

4.1. REGIONALI5ATION OF RESULTS 
At the APS meeting in May 1989, I reported that the positive and null 

results lay in separate parts of the globe. This regionalisation has 
become more marked with time. Scaramuzzi said in 1992 at Nagoya that 
"Cold fusion stops at the Alps." Since then it slid round them and 
the CEA lab in Grenoble reported excess heat but this has now stopped. 
Also Jacques Dufour in CNAM in Paris claimed excess heat but when I 
visited him, I was very worried that his apparatus was at different 
temperatures in different rooms and had poor insulation, but he has 
now changed it in some way. In Spain there was one episode of neutrons 
probably due to a faulty BF3 counter - they are most unreliable. 
So now Western European cold fusion effects are only in Italy and in 
Paris. They are also claimed by a few groups in the USA and more groups 
in Russia, Japan and China, but not apparently in other countries. 
4 . 2. CALORIMETRY 

The Japanese government made a major effort to study cold fusion 
and set up the New Hydrogen Energy, NHE, organisation with a budget 
of $30 million over 4 years. The lab combined government and industry. 
A series of careful experiments were carried out to repeat the 
Fleischmann and Pons experiments with them as advisors, plus new 
experiments. They found no excess heat or any other anomalous effects. 
The NHE lab was closed down and it was said $20 million had been spent 

Melvin Miles of the Naval Warfare Research labs at China Lake went 
there and tried to repeat some of the experiments while Fleischmann 
studied the calculations used. 

After Miles spoke, Ed Storms stated that from his experiments, 
it was unsafe to use a heater pulse to calibrate the cells. Fleischmann 
said "Ed, you are wrong" and that he would explain next day. But 
next day, his explanation was all about mathematical calculations and 
did not answer Ed. 

Miles said that the NHE people had stated that the errors were 
(+/-200) mW while he claimed that the errors were only (+/- 20) mW. 
This was already said at ICCF-6 in Hokkaido when the NHE people 
noted that the fluctuations claimed as excess heat by Fleischmann 
were all within their errors. Further they stated that the 
distribution of fluctuations gave a perfect Gaussian distribution 
with three standard deviation limits of +/- 2.3% with no indication of 
excess heat occurring spasmodically 

Morrison said that at Provo in 1990 and at ICCF-3 in 1992, he had 
tried to define the conditions for obtaining results that would 
convince sceptics. The two major requirements were; 
1. Do good experiments 
2. Try to prove yourself wrong. 

An example of how not to do it, is the excess heat claims [3] of 
Focardi et al. Basically they heat a nickel wire to 500 C, measure 
the temperature with vacuum and with hydrogen gas around the wire 
and deduce excess heat which they say comes from the hydrogen 
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entering the nickel and fusing . They were soon sponsored by industry. 
They have very few temperature measurements. The basic question is 
"is it fusion or a failure to understand heat transfer?" Hydrogen is 
the second best heat conductor. I suggested several years ago that 
a simple way to resolve the question, would be to use helium instead 
of hydrogen since helium does not fuse but does conduct heat almost 
as well as hydrogen. They have not done this test despite letters, 
Faxes, phone calls and direct discussion. This experiment has been 
repeated carefully by another Bologna group [3aj who could not 
reproduce the claimed results of Focardi et al. 

To do good calorimetry, one should use a null measurement like 
the Wheatstone bridge - that is, the apparatus should be completely 
isolated from the outside by surrounding it with a bath of water kept 
at a fixed temperature by an electrical heater. If the cell gives out 
excess heat, this will tend to raise the temperature of the bath and 
to compensate, the electrical heating is reduced - this measures the 
excess heat. And there is no interchange with the surroundings. Of all 
the experiments described here, except one, the apparatus could be 
affected by the room temperature. For example, McKubre's poster 
describes the importance of the mathematical model used to separate 
off room temperature fluctuations. 

It might be thought that room temperature fluctuations could not 
be important, but usually the palladium piece used is extremely small, 
e.g. 0.04 cm3 for F&P. Naturally Fleischmann objected while Storms 
declared that he had not said it was impossible to use a heater pulse 
to calibrate, but one had to be very, very careful. 

The essential point is that experimentalists should do experiments 
instead of trying to obfuscate with mathematical models using 
non-linear regression analysis with Kalman filtering (at ICCF-3 in 
Nagoya, when I asked all people who have found excess heat, if they 
also had used a non-linear regression analysis, no one put up their handl . 

The second point is that scientists, when they have a result, 
generally do not rush into print or press conference, but first 
try to find any mistake and check that if their result is correct, 
what would be the consequences, and to do checks on these consequences. 
For example, if it works for a very small volume, 25. 10A-6 cm3 for 
George Miley, then they should worry that a small effect could change 
the result and so they should repeat with a bigger piece - one gram, 
10 grams, etc. 

One worry about P&F's 1989 claims, was that the hydrogen and 
oxygen produced at the electrodes were recombining inside the cell 
which would give apparent excess heat in the cell - this was a worry 
as the electrodes were so close together in the tiny cell . They 
claimed that their calculations had shown that there was no 
recombination - but they did not do any simple experiments to 
demonstrate this. But after Steve Jones realised that there was 
no cold fusion, his colleague in Provo, Lee Hansen, did experiments . 
Firstly, he moved the electrodes apart and the excess heat decreased 
to zero. Secondly, with the electrodes in the close P&F position, 
he obtained excess heat but then as he blew in nitrogen gas between 
the electrodes, the excess heat ceased. Now why have P&F no t done 
these simple experiments instead of doing calculations based on 
doubtful assumptions? And others who claim excess heat - have they 
seriously tried to prove themselves wrong? 

It should be noted that groups which have made null measurements 
using a calorimeter with external water bath kept at a constant 
temperature, have found no excess heat and no particle emission . 
4.3 NEUTRONS 

On the 23 March 1989 , the observation of neutrons formed the best 
experimental evidence that a nuclear reaction was taking place and 
justified the name "cold fusion". Jones claimed only neutrons. Pons 
and Fleischmann, P&F, showed a very impressive peak of gammas from 
the absorption of fast neutrons by protons - unfortunately the peak 
was at 2.5 MeV which agreed with their calculations. However at Harwell 
on the 28 March, it was pointed out to Fleischmann that the neutrons 
have to slow down first and therefore the peak should be at the well-known 
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value of 2.2 MeV . Within two days this peak at 2.5 MeV had moved to 2.2 
MeV. Later the neutron claim was said to have been a "mistake". However 
in 1991, P&F claimed that they were observ ing 5 to 50 neutrons per 
second. But now this is forgotten. 

Many claims have been made for neutron emissions. Thus in the 
Gran Sasso tunnel, Italian-American groups have claimed signals but 
these appear to be from the radon background. The best experiment was 
in Kamiokande where Steve Jones and Howard Menlove inserted many 
cells in this huge 3,000 ton detector used for neutrinos - they 
claimed success but finally it is agreed that no significant neutrons 
were observed. 
Tullio Bressani and his group claimed [4,5] to have observed a neutron 

peak at 2.45 MeV which they wrote was significant at the five standard 
deviation level but when he gave the review talk on this subject at 
ICCF-6, he omitted to mention his own result. This may be because 
earlier I had long discussions with him pointing out that there was 
no pea k at 2.45 MeV but a very broad enhancement and the increase 
from 3 to 7 MeV was even more significant, but was only background . 

At ICCF-S, Lipson et al. made a similar claim to have observed 
a peak at 2.45 MeV, but when we discussed, his graph was the same 
shape as the Bressani graph, i.e . a broad excess from 2 to 7 MeV. 
In both cases the graph was obtained by subtracting one distribution 
from another and both have much higher statistics with a very 
high peak near zero - always an error-prone procedure. 

Many experiments have searched for neutrons and found none while 
a few have found very low numbers. 

The overall conclusion is that the balance of evidence shows 
there is no emission of neutrons from any experiment of the cold 
fusion type. 
4.4. CHARGED PARTICLES AND GAMMAS - GOOD SCIENCE - TRY TO PROVE 

YOURSELF WRONG 
At ICeF-S, there were very few results on the emission of nuclear 

ash. Claims of neutron emission are discussed above. Helium and other 
claims are presented in the first section in the words of the 
concluding speakers. It was noted that copious x-ray emission is 
expected of 21 keV x-rays which are characteristic of palladium - but 
none have ever been reported. 

There are some reports of observations of particle emission from 
groups employing glow or spark discharges. This is natural as it is not 
cold fusion but lukewarm fusion as the fluctuations in the discharges 
can give sufficient energy to the deuterons to cause fusion as even a 
few keV can cause fusion as discussed in section 4.6. Note, it is not 
the average which should be taken but the highest energy since the 
cross section rises extremely steeply with energy. Incidently, someone 
was heard to say that one does not need a complicated system as he found 
that an ordinary car spark plug does perfectly well. 

At the cold fusion meeting in Provo in 1990, people told me they 
were happy when I said that to convince others, it was essential to 
do Good Science. 

In Morrison's 1993 paper[6] "Review of Progress in Cold Fusion", there 
is a major chapter "Do Good Experiments" where there is a detailed 
discussion for calorimetry, particle detection, etc. It was emphasised 
that if one does find a positive result, it is essential to design 
further experiments to try and prove oneself wrong - this is what normal 
scientists always do. For example, if an excess heat is found with a 
tiny 0.04 grams piece of palladium, one would have expected Fleischmann 
and Pons to repeat their experiments with 0 . 4g, then 4g, and then 40 
grams to check that the excess heat scales with mass, for one could 
suspect that there was a small error which looks like an enormous number 
of watts per gram, but with 4 grams of palladium, this small error would 
give negligible excess heat - but this is not done. Some claim that they 
must use thin films so their mass is 10A-3 grams, but they do not 
enlarge all their apparatus to attain even one gram. 

There is an uncomfortable feeling that people do not want to check 
or to prove themselves wrong. 

In 1990, McKubre of SRI, agreed strongly with me and said that SRI 
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would now do experiments measuring many species of particles and gammas 
as well as excess heat . In an account of ICCF-3 in 1992, it was written 
"Mike McKubre said that the 3C's of cold fusion were Collaboration, 
Co-operation and Correlation. After three and a half years, there 
was no excuse for working on a single variable. All of experiments 
should be addressed and a correlation matrix established. The 
Harwell work which gave a null result, had correlations, we can 
similarly get information." Harwell did 127 varieties of experiment, 
and searched for excess heat, neutrons, gammas and tritons, but did 
not find any significant signal of them . But i n the year 2000, SRI 
only reports on excess heat and helium - but it is well-known that 
4He is very accident-prone ever since 1924 when Paneth and Peters 
found that they had wrongly claimed helium production from hydrogen, 
so that every 4He result is criticised. Why did SRI who received 
generous funding, not measure also some other products where the 
signature is unequivocal? 

Back in 1990, Julian Schwinger pointed out[7] that p-d fusion is 
much more likely than d-d fusion. It was suggested that the ratio of 
H20 to D20 be varied from (100%/0%), to (90%/10%), to (50%/50%), 
to (10%/90%) and finally pure 020. But Schwinger'S suggestion has 
never been tried by True Believers. However Ettore Fiorini of Milan, 
whom some consider one of the most complete and careful experimentalists 
in Italy, studied both d-d and p-d fusion during electrolysis with 
a palladium electrode . Also mechanical strain ing was added to search 
for fracto-fusion. No excess heat was found. Also gammas, neutrons, 
helium, and tritium were searched for, but none were found - this in 
a lab with a very low radioactive background . Now if Ettore can do 
such an extensive series of experiments with limited resources, why 
has SRI not been able to do similar experiments considering that they 
have been well funded having received over $6 million from EPRI? 

In Dick Feynman's famous Commencement Address at Caltech in 1974, 
called the "Cargo Cult Science" lecture, he says "we really ought 
to look into theories that don' t work, and science that isn't science" . 
He finishes with advice to the new students; 
nso I have just one wish for you - the good luck to be somewhere where 
you are free to maintain the kind of integrity I have described, and 
where you do not feel forced by a need to maintain your position in 
the organisation, or of financial support, or so on, to lose your 
integrity. May you have that freedom." 
4.5. TRANSMUTATIONS - HOW MANY MIRACLES? 

In the first few years of cold fusion, no one predicted that 
transmutations (e.g. alchemy) would be claimed. Yet at ICCF-3 in 
Nagoya in 1993, five groups claimed that transmutations had been 
observed, including mercury into gold! 

Still when one considers how many major miracles were already 
required for cold fusion, why no t one more? Indeed it is well 
established that the first miracle is the most difficult to believe, 
but once that hurdle is overcome, it is easy to believe other miracles . 
In 1989, the list of miracles, or major violations of laws of Nature 
that had been confirmed by thousands of experiments, was; 
1. The rate of cold fusion claimed by Fleischmann and Pons, and Jones was 
some 10A40 times larger than expected. It is hard to explain simply how 
large a number is 10 A40 - suggestions please. for any practical analogies? 
(the best suggestion so far. is from Frank Close. The radius of the proton 
is 10A-15 metres. The radius of the Universe now {iflO A10 years of 
expansion at the speed of light} is 10 A 26 metres. The ratio of the 
Universe to the radius of the proton is then 10A41. 
2. The relative absence of nuclear "ashes". If the reaction was nuclear 
as claimed, then neutrons, protons, tritons, and 3He should be produced 
in huge quantities; plus about lO A-6 times less 4He and gammas of 
24 MeV should be observed. 
3. The ratios of these ashes is well-determined even in muon-catalysed 
fusion which is cold, but the ratios claimed by True believers. varied 
widely but not as expected. 
4. When Fleischmann was invited to CERN on 31 March 1989 by Carlo Rubbia, 
after his talk. the first question was from Carlo, who asked if they 
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had repeated the experiment on D-D fusion in 020, but in normal light 
water, H20, as this would be a control and nothing should be observed in 
water. This was one of the rare times that Fleischmann looked uncertain and 
he replied it was the next experiment. There were a variety of replies 
before Pons and Fleischmann agreed that H20 gave no cold fusion. However 
in recent years at IeCF meetings, many groups, such as Miley's, say they 
find fusion with H20 and no one comments let alone complains in public 
though a few of the better scientists say in private, that they are 
unhappy. 

There are a number of other miracles such as biological effects, 
creating black holes, solving the solar neutrino problem, etc . but 
as they are not general, they will not be counted. 

So the fifth miracle could be the observation of transmutations from 
one element to another. Most of the claims involve a very small piece 
of metal which is treated, for example, by electrolysis, and it or 
other material elsewhere, is examined by a very sensitive apparatus 
and traces of other elements are detected. Here it must be emphasised 
that the quantities are very small - so small that some wonder if 
they were not trace elements existing somewhere else in the apparatus 
which the electrolyte had transferred to a new site. 

It will be recalled that in the whole history of Polywater, the 
sample sizes were always less than one cm3 - here they are much less . 
For example, Miley uses five small layers of 1000 A thickness. It would 
be good to see even one cm3 of transmuted product. Miley also claims 
excess heat but is severely criticised also fo r these claims a s error s 
are not considered and instrumentation is inadequate. It may be 
significant that Miley'S work is based on the Patterson power cell, CETI, 
which could not present any results at ICCF-B despite selling 40 kits 
at $3,750 each some years ago. Incidently, Miley uses normal water, 
H20 and not 020. 
4.6 LOW ENERGY O-D RATES 

At Lerici, J. Kasagi of Tohuku University presented results on 
the measurements of cross sections for deuterium ions hitting 
deuterium-loaded metal targets with some partly surprising results. 

previously F.E. Cecil and G.M . Hale had shown results(B] at ICCF-2 at 
Como in 1991 where the cross section fell precipitously as the energy 
decreased towards 2 keV as would be expected from the strong potential 
barrier effect. Nothing anomalous was observed. The target was C02 
sheets.At ICCF-6 in 1996, Kasagi found that the cross section fell very 
steeply with decreasing incident energy, but was slightly higher than 
predicted . He interpreted this difference in terms of a screening 
effect, Us, and values of 19 +1- 12 eV and 60 +1- 10 eV were calculated 
for Ti and Yb metals resp. A CERN expert was surprised and considered 
these values very high. 

At ICCF-B, Kasagi again found slightly higher cross sections than 
predicted and gave Us values of 600 eV for PdO, 310 eV for Pd-black 
(palladium deposited on carbon balls) and Fe, and 75 eV for Au and TI. 
These values are very high and merit checks. It may be noted that at 
the lowest energy of 2.5 keV, the counting rate was one per week. 
The rates of the products of the reactions found in 1996 and 2000, 
were normal, that is, the production rate of 24 MeV gammas was 
about a million times lower than the emission of protons, 
3He and tritons - this is in contradiction with True Believers claims 
that cold fusion proceeds almost entirely by production of 4He plus 
electromagnetic energy of 24 MeV (a gamma) which somehow converts 
into very low energy X-rays or phonons which cannot be detected, not 
even as 21 keV X-rays characteristic of palladium. 

In 1996. Kasagi noted the emission of high energy alpha particles 
which he interpreted as a secondary interaction of 3He with another 
deuterium giving an alpha plus proton with a Q of IB.35 MeV. It is not 
clear if secondary interactions were considered in the 2000 data. 
4.7 ALCHEMY 

R. A. Monti showed a poster entitled "Nuclear Transmutation 
Process of Uranium". He claimed that a series of positive results 
were obtained from 1993 to 1995 and then independently, at the 
ENEA labs from 1997 to 199B and more tests have now been made . 
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Essentially a mixture of compounds are heated in a furnace to 1150 
degrees C. The compounds were listed and include 330 9 carbon, 900 9 
KN03, 80 9 sulphur which are the basic ingredients of gunpowder. 

He wrote that when Bockris tried a similar procedure he failed 
due to "lack of knowledge of elementary alchemy" as he was completely 
"out of season". "The right season is 25 March to 15 June." Monti 
tested this by showing that in tests done 4 May and 25 May, he 
reduced the amount of uranium originally present from 4.39 to 3.07 
grams and from 4.56 to 2.5 grams resp. but when he tried on January a, 
the uranium was reduced from 5.34 to only 5.08 grams. 

It may be recalled that Bockris together with his unusual 
student, Champion, had some success in transforming mercury to gold, 
but never talked of a seasonal effect (these adventures terminated 
when Champion was sentenced to prison for another affair in Arizona) 

It would appear that the historical alchemy, transforming mercury 
to gold, is now replaced by the more contemporary elimination of uranium 
which has greater investor appeal - Monti said that it was not difficult 
to find investors. He claimed that Eucan Technologies Gmbh had signed 
an agreement with ENEA starting in October 1996. 
4.8 BIOLOGY AND COLD FUSION 

In 1993 L. Kervran was awarded the Ignoble Prize for Physics[9] 
for his book "Biological Transmutations" in which he argues that a 
cold fusion process produces the calcium in eggshells. 

V.I. Vysotskii et al. of Kiev (abs. 008) reported using time of 
flight mass spectroscopy to study nuclear transformations in 
microbiological studies using Bacillus subtilis. The expected reaction 
was 23Na + 31P = 54Fe in a growing culture in sugar-salt nutrient medium 
deficient in Fe but containing 23Na and 31P isotopes. The mass spectrum 
showed that the rare isotope 54Fe was enhanced as expected. 

F. Celani et al. of Frascati (abs. 096) reported impurities in 
the heavy water. Some were bacteria which DNA sequencing techniques 
showed were of the Rarlstorica family and were exceptionally hard to 
destroy. These bacteria metabolised the mercury which was used as a 
thin film of the surface of the palladium to avoid de-loading the 
hydrogen. 

Biberian of Marseilles, said that the Firs t International 
Workshop on Biological Transmutation is being held in Geneva. 

5. MATERIAL SCIENCE 

It is many years since Fleischmann declared that cold fusion was 
easy, just high school level chemistry. As many groups who found a 
positive result then found that they could not repeat it, they 
reasoned that since cold fusion mus t be true, then there had to be 
some subtle special way of preparing or choosing the electrodes. 
Hence many groups quickly started a programme of studying the material 
of electrodes and of ways of loading them with deuterium or hydrogen. 
At ICCF meetings, a large fraction of papers is now devoted to these 
material science questions. 

A consistent feature of these experimental papers, is that the 
authors do not read previous publications. There is an enormous 
literature, even journals, on hydrogen isotopes in palladium and 
other metals. 

Once a Japanese expert, Prof. Y. Fukai, was asked to speak[10] to 
ICCF- 3 in Nagoya. The great problem of cold fusion is that the two 
deuterium nuclei are too far apart to fuse - because of the large 
potential barrier. In D2 gas, they are 0.74 Angstroms apart and 
to obtain the modest fusion rate of 10A-20 fusions per second, 
a separation of 0.14 A is required. But in palladium crystals, they 
are even further apart, 2.84 A for the orthohedral placings and 
1.74 A for tetrahedral placingsl It was suggested that coherent 
oscillations could reduce this distance but Fukai said their 
maximum amplitude corresponded to 1 eV which was too small. 
He also showed that the suggested use of a screened Coulomb 
potential was erroneous. His talk did not please everyone 
- one senior theoretician said that "something was missing from 
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the talk - could you tell me why metals exist? You could not answer: 
And if you would answer, I would shoot it down. People find heat. 
You think we are idiots but people find things" 

Del Giudice presented alternative ideas and after his talk, Ed 
Storms commented that he had claimed that there were three phases of 
hydrogen in palladium. alpha, beta, and gamma. But in previous work 
only alpha and beta phases are described and in a rather different 
way - there are no references to a gamma phase. Could you please 
quote any other experimental evidence in favour of the existence of 
a gamma phase? As always, there was a reply, a flow of words, but 
could not detect any answer from Del Giudice. 

There have been claims that 4He is found in cold fusion by Arata et 
al. and Case et al. Here activated carbon is employed as a carrier, It 
is said that helium is not absorbed by carbon but Rich Murray did a 
literature search and found that Maggs et al . Nature, 18 June 1960 
p. 956-958 and P. Malbrout et al . Chem. Ahs . 126 148921, both 
found substantial absorption of helium. 

6. THEORIES 

Cold fusion has an incredible number of theories all which claim 
to explain it, but generally, the theories are mutually exclusive. For 
ICCF-4, I made a list of the 23 theories that were proposed then. 

Further at ICCF-3, Rabinowich, Kim, chechin, and Tsarev reviewed 
(11) all theories and found serious faults in all of them . 

It will be recalled that at a previous ICCF meeting, the 
experimentalists thought it would be profitable to have a comparison 
of theories and of their predictions, e.g. would excess heat be provided 
by proton-proton fusion as well as by deuteron-deuteron fusion? However 
after a compilation was started, some theoreticians refused to give 
even simple predictions and some walked out of the room - the attempt 
was abandoned. 

This ICCF conference was similar to previous meetings - there were 
many predictions, most were mutually exclusive, and clear predictions 
and statements were missing. 

Del Giudice presented the theory of Preparata, Bressani and Del 
Giudice which requires coherence in the palladium metal lattice . 
He did not respond to the suggestion of Storms at the end, that 
a theory to be successful, should also explain how excess heat 
is found in non- metals. Previously I had asked if cold fusion 
was predicted to occur in ice since it also has a lattice structure, 
but it seems that this calculation may not have been done. 

Drs Talbot and Scott chubb in their agreeably harmonious double 
act, presented their approach based on ion band states. 

A list of the theories presented at ICCF-8, is given in Appendix 2. 

7. PREDICTIONS OF COMMERCIAL APPLICATIONS 

As pointed out by several in the Concluding Session, for cold 
fusion to be accepted, it is necessary to have some commercial 
application that can be readily purchased and which works reliably. 
Hence it is worthwhile recalling the previous predictions. 
1. July 1989 - zero time. Pons not merely predicted an application 
but stated that it existed then. This was a water boiler "giving off 
15 to 20 times the amount of energy that is put into the cell. 
Simply put, in its current state it could provide boiling water 
for a cup of tea". "It wouldn't take care of the family's 
electrical needs, but it certainly could provide them with hot water 
year round' said Pons who said he has always believed that the 
practical application could happen this fast ." 
2. 1992 - less than one year. Pons working with IMRA (Europe) said he 
had obtained 1000 kw per cm3 of electrode using a new type of palladium 
alloy. He expected a practical application before the end of the year. 
3. 1992 - one year. Fleischmann said a 10 to 20 KiloWatt power 
plant should be operational in one year 
4. Nov . 1993 - six years. Pons expected that by the year 2000, there 

16122 Friday July 14, 2000 



Printed by Dieter Britz 

Status of Cold Fusion and Report on ICCF-S. Douglas.Morrison@cern.ch 
should be a household power plant operational. 
5. May 2000 - no predictions for 10 years - Chairman of reeF-B, 
F. Scararnuzzi. 

It may be concluded that the time to a commercial application 
is receding into the distant future as time passes . 

8. BRIEF TOPICS 

8.1. US PATENT OFFICE 
Gene Mallove explained to me that in the us Patent Office, there 

are experts assigned to each subject. When a patent application arrives 
with the words "cold fusion" it is sent to the expert. It is 
generally acknowledged that the USPO has decided, after due study, 
that cold fusion comes into the same category as infinite energy 
machines or perpetual motion machines, and are immediately rejected. 
The result is the people filing pa tents cunningly avoid using the words 
"cold fusion" . 

There is great prestige if having your application granted a US 
patent and it helps in fund raising even though the granting of a 
patent does not necessarily mean that the proposed machine will 
work as claimed . 

The US Patent Office has apparently decided that some patents 
that have been granted, should not have been approved and t hey are 
now trying to withdraw their approval. Naturally the applicants 
object and now some of them are considering filing law suits . 

In Mallove's glossy magazine, "Infinite Energy", it is stated 
that Thomas Valone had been fired from the US Patent office. He 
has a curious history . After he joined the USPO, he invited cold 
fusion believers to apply to join the Office, writing that the 
conditions were good (canteen, swimming pool, pension, etc . ) and said 
that they could help to approve patent applications for new energy 
devices. Then early in 1999, he organised a Confere nce On Future 
Energy, COFE, under the auspices of the US State department and 
had invitations sent to foreign embassies. when this was blocked, 
he shifted and had the same conference organised by the Commerce 
Department. However people at the department were told that at 
the American Physical Society'S Centennial meeting in Atlanta, 
March 1999, some thousand people had been roaring with laughter 
at cold fusion in talks given by James Randi, Bob Park and Peter 
Zimmerman - the Commerce Dept. sponsorship was withdrawn. However 
the COFE meeting was still held - it was an unusual meeting with 
some serious talks about wind energy etc., but also talks 
on anti-gravity, Zero Point Energy, cold fusion, etc .. 
B.2. INFINITE ENERGY 

There are a few publications devoted to cold fusion and to various 
forms of desirable energy sources which have a doubtful justification, 
such as Zero Point Energy, ZPE. The most glossy of them is undoubtedly 
the magazine Infinite Energy whose editor is Mallove. He was 
chief science writer at MIT until he spli t with them and accused 
some MIT staff of unethical conduct over cold fusion. He is a spin 
doctor who is very skilled at public relations and exploits fully 
the slightest occasion such as any favourable statement by a 
well-known personality who has often not seriously studied cold fusion. 
B.3 . QED AND QCD 

At ICCF-B, a talk was given about quantum electrodynamics, QED, 
where it was said that there was the mystery of why quarks were not 
observed. This was a fine talk for the late 1960's but experiment 
and theory have moved on since. The colour quantum number is now 
accepted and supported by many experiments . The corresponding 
theory is called Quantum ChromoDynamics, QCD. 

It would be entirely appropriate if at the next meeting, rCCF-9, 
Asymptotic Freedom and Quantum Chromodynamics were to be explained 
to us by Dr. Mallove. 
B.4 . LIBEL CASE - FLEISCHMANN, PONS AND OTHERS VERSUS LA REPUBBLICA 

After La Repubblica wrote that cold fusion was scientific fraud, 
they were sued for B,OOO,OOO,OOO l ira (about $5,000,000 then) by 
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Drs. Fleischmann, Pons, Bressani, Del Giudice and Preparata. I was 
asked by La Repubblica to provide scientific evidence for the case. 
The five Believers lost the case and also had to pay La Repubblica's 
costs - the judges said that Fleischmann and Pons had lost touch with 
reality. In 1996 they announced in Nature [12) that they would appeal 
but nothing further has been heard of this - perhaps because of the 
reply in Nature[13] . 
8.5. TOP TWENTY TECHNOLOGICAL FOUL-UPS OF THE TWENTIETH CENTURY. 

The Ig Nobel Board of Governors, commissioned by the Wired News 
and the Annals of Improbable Research, have made a list of the top 
twenty foul-ups involving technology in the last century - they said 
it was a difficult choice from the several hundred thousand candidates. 
Number one was Blondlot with his N-rays. Number 16 is Chernobyl while 
Cold Fusion was 18th. 
8.6 PAPERS, NEW BOOK 

At ICCF-8, it was surprisingly hard to obtain papers giving the 
results or theories. There was a small table, later two small tables. 
Initially the first one seemed to contain only material from Mallove 
- copies of his glossy magazine with the unusual and unphysical title 
"Infinite Energy", plus copies of a book that he was selling called 
"How cold fusion prevailed " - again the title is unusual as few 
appear to believe that cold fusion has prevailed except the author. 

The book was written by Charles Beaudette who says he first went 
to a cold fusion meeting in 1995 "for a lark" he wrote. However 
he was impressed - as an engineer. The book is unremittingly 
biased in favour of cold fusion - it even makes Mallove's book 
seem almost neutral. Embarrassing incidents like the moving of the 
gamma peak by Fleischmann and Pons from 2.5 to 2 . 2 MeV, secondly, 
widening it and thirdly, increasing the number of counts by a factor 
of ten, are ignored - they were under stress, he explained. When 
criticisms are made of results or of disagreements with many previous 
experiments, they are not discussed, rather the writer of the 
criticism is attacked but the justification of the attack is not 
made - "attack the messenger, not the message". 

If any copies of papers which were suitable for refereeing by a 
journal, were left on the table for distribution, they must have 
vanished before I saw them. In contrast I left out a copy of the 
review of world energy that I had been working on since 1991 and 
updated several times, and invited people to contact me if they 
wished a copy. A few papers were obtained by asking the people who 
made presentations. 
8.7. PERSONALITIES NOT AT ICCF-8 

Former regular attendees or major personalities at ICCF meetings 
who did not come to Lerici for a variety of reasons unknown, apart 
from Stan Pons, Steve Jones, Tullio Bressani, Carlos Sanchez-Lopez 
and Fred Jaeger, include; A.J. Appleby, N. Asami, R. Bass, H.E. 
Bergson, J. O'M Bockris, B. F. Bush, R. T . Bush, F. E. Cecil, T. N. 
Claytor, S. Crouch-Baker, J. Drexler, Tom Droege, R. D. 
Eagleton, J. Foos, L. Forseley, Y . Fukai, D. Gozzi, Wayne Green, W. N. 
Hansen, Nate Hoffman, R. Huggins, J. R. Huizenga, H. Ikegami, 
B.Y. Liaw, B. E. Liebert, Scott Little, Bruce Klein, G. Kreysa, 
K. Kunimatsu, K. Matsui, T. Matsumoto, H. O. Menlove, K. Nagaoka, 
T. Nakata, R. Notoya, M. Okamoto, T. Omura, F. Oriani, 
M. Rabinowich, M. Schreiber, A. Spallone, D.T . Thompson, V .A. 
Tsarev, J-P vigier, Fritz Will, D. Worledge, E. Yamaguchi, etc. 

9. FUTURE MEETINGS 

It was announced that Prof. Li would host the next meeting, ICCF-9, 
in Beijing in two years time. The month was not announced but could be 
again in the spring time. 

There will be a meeting in October 2000, in Russia near Sochi 
on the Black Sea in a holiday area. This is the eighth of the series 
where all are welcome. Details and list of 7 sponsoring organisations 
are given in Appendix 3. 

The series of meetings in Asti in Italy, will continue. These are 
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priva te meetings. by invitation only_ 

10. WILL COLD FUSION CONTINUE? 

when the First Cold fusion conference was held in March 1990, there 
was a joke that the fi r st would a lso be the last, because it seemed 
so evident that cold fusion had been disproved and shown to be 
ridiculous. But this prediction was wrong, for although over 99.9% 
of scientists think that cold fusion is disproved and ridiculous, 
nonetheless there is a hard core of True Believers and hopeful 
investors who have just had their eighth conference eleven years 
after the 1989 publications of Fleischmann and Pons, and of Jones. 
Why? will they continue? 

Initially they had a dream which we all have - would it not be 
wonderfu l to have a limitless energy source which did not pollute? 
Yes, but while most consider that such a practical energy source 
does not exist, these Tr ue Believers think that cold fusion has been 
proved but that there is a conspiracy by entrenched interests to 
suppress cold fusion, e.g. by refusing it patents and funds . 

They are not discouraged by a lack of success of reproducing 
lab experiments and of making a practical application, despite 
predictions and even claims (e. g. Pons working boiler[14J i n 1989 -
we a r e still waiting for our cup of tea) . 

would anything discourage them? Doubtful . There are always willing 
investors who hope that this is a secret process missed by the 
mainstream, which would make them very rich and famous. It is the 
great lottery syndrome - if the prize is large enough, the buyers 
do not care what the odds are. 

There is a saying by Planck that a wrong theory only dies out when 
the promoters are gone. Well, we do not wish harm to anyone, but of 
the three original promoters, Jones has re-evaluated his work, found 
flaws and turned completely against cold f usion, e v en doing experiments 
to show where Fleischmann and Pons h ad gon e wrong i Pons fo r a second 
time, has vanished and does not a ttend ICCF meetings anymore ; 
Fleischmann does attend ICCF meetings but has not provided any new work 
for some years . These defections appear not to influence True Believers. 
But if Fleischmann were also to drop out? 

As cold fusion continues its slow decline, there is a change of 
direction. Instead of feeling strong enough to stand alone, the media 
enthusiasts, Ma llove, Fox, et al., are linking up with a loose 
grouping of True Believers in other unusual energy sources such as 
anti-gravity, zero point energy, ZPE, which to work, would require 
yet more violations of the Laws of Physics . A recent example 
was the Conference On Future Energy, COFE . As usual with doubtful 
presentations, there was a mixture of serious speakers (e.g. from DOE, 
wind power) whose reliability can be checked, and doubtful ones 
whose reliability is hard to check. Again there is a worthwhile dream 
- clean, non-polluting, cheap energy - and under the cover of this 
dream , some do not mind proposing impractical solut ions which have 
been disproved many times . 

11. CONCLUSIONS 

I have often looked at experiments which gave results that 
appeared to v i olate t he laws of Na ture which had b een establ i shed b y 
previous work . Later these experiments turned out to be false, but I 
have often found it very difficult to see just where the error was . 
But the fact that I had not detected the flaw, did not mean that the 
experiment was correct and that the laws of Nature had been violated . 

Rather I f e el the same as being at a c i rcus watching a magician . 
Norma lly he and I know that the laws of nature are being obey ed but 
there is a trick which is hard to spot . At trick one, I may spot 
the trick and am happy that there is no problem with the laws of Nature 
- similarly with trick number two. But suppose at trick three, I do not 
see how the mag ic is performed . The magician may say "1 won , I tricked 
you" and it is left unsaid that the laws of nature h a v e not been 
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violated. But suppose the magician says "You did not see anything 
wrong with my demonstration, therefore it is true. See, I have 
supernatural powers. The old laws of Nature have been replaced by 
new laws ft

• And if I protest, I am told that I have a closed mind, 
am an establishment figure, and do not face up to the happening 
performed in front of me . But almost all magicians admit tha t it is 
all trickery and the laws of Nature are not threatened. 

So if someone comes along and says, "Look - excess heat - do you see 
anything wrong?6, then I feel as if I am at the circus, and although 
I do not immediately see anything wrong, I am reluctant to give up 
well-established laws o f Nature unless the proof is very s t rong. 
Here reports on cold fusion happenings are described, especially 
in the summary talks by True Believers in cold fusion in their words, 
and then some clues as to possible explanations are offered. 
How many Elvis sightings constitute a proof? 

APPENDI X 1 - PROBLEM FOR EDWARD TELLER 

Back in 1992, Edward Teller attended a private meeting on cold 
fusion in Washington. He delighted the media-aware people, e.g. Mallove, 
by proposing a new particle which would explain the contradictions 
of the then cold fusion results - how to have lots of excess heat 
without commensurate production of protons, neutrons, 3He, tritium 
and gammas. When I phoned him, he explained that the clue was in 
the name of this hypothetical particle which in his native Hungarian 
means "Crazy' . Little was heard of this afterwards . 

At the 2000 meeting in Lerici, a friend of Teller attended. If he 
were to list the proper t ies required of another new hypothetical 
particle that could explain all the various results of cold fusion 
experimenters, then the list of requirements would look something 
like this; 
1. Gives heat of cold fusion at a rate IOA40 times more that expected 
from potential barrier considerations 
2. Gives excess heat in cold fusion in both light hydrogen and in 
deuterium 
3. This excess heat should give some 4He and possibly some tritium 
but no protons, no neutrons (except in certain labs), no 3He (except 
in certain labs) and no gamma rays of 24 MeV. 
4. When the fusion takes place in palladium, X-rays of 21 keV, 
characteristic of palladium, should not be observed. 
5. Transmutations should occur on electrolysis, mainly into stable 
ground states, but not into radioactive isotopes 
6. These positive fusion and transmutation processes should only occur 
with very small quantities of material, typically 40 milligrams, but 
not in bulk material. 
7. Transmutations and excess heat should also be observed when there 
is no metallic crystalline structure (i.e. no coherence effects) 
8. The cold fusion should occur at both low loading, e.g. by gas, as 
well as high loading of hydrogen into the electrode . But at very high 
loadings, obtained using a diamond anvil, no excess heat is produced . 
9. Biological transmutations should also occur 
10. Alchemy should occur but most strongly in the time window 
between 25 March and 15 June. 

It has also been suggested that cold fusion has an 11-year solar 
cycle, but this may not be a serious suggestion, so will be excluded 
to lighten the requirements. 

APPENDIX 2 - THEORIES AT ICCF-8 

1. Runbao Lu, (abstract 010) "Electron-ion bound s t ate and its 
introducing of nuclear fusion". 
2 . H. Hora, G . Miley and J.C. Kelly (abs. 011) "Swimming electron 
layers theory" - dielectric effects in the metallic plasma . 
3. A. Takahashi, M. Ohta, and T. Mizuno (abs. 012) Low Energy 
Photofission, LEPF with multi-photons of 0.1 to 10 keV. 
4. M. Ohta and A . Takahashi, (abs 013) electron-phonon plus heavy 
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electron gives screening. 
5. S.R. Chubb and T.R. Chubb (abs. 025) Interaction between ion band states. 
6. A.D. vita (abs 028) Mechanical statistics of a second order phase 
transition in Pd-metal hydride. 
7. M. McKubre et al. (abs 029) extended lattice coherent processes. 
8. J.e. Fisher (abs 030) Polyneutrons - mobile droplets of neutron 
liquid give reactions, e.g. with a 100 neutron droplet and Oxygen, 0; 

lOOn + 18 0 ----> ID2n + 16 0 
9. Y,E. Kim and A.L. Zubarev (abs . 033) Ultra low energy nuclear 
fusion for Bose nuclei in ion traps. 
10. v . Violante et al. (abs. 034) Electro-magnetic oscillations produced 
by coherent oscillations of the Fermi level electrons in the metal lattice. 
11. J . J. Dufour (abs . 040) "Hydrex" is a resonance, 1H1 of a proton 
and an electron (lifetime a few seconds, size a few fm, energy a few eV) 
Nucleons, ANuZ, plus several Hydrex catalyses alpha particle emission 
giving transmutations, e.g. 
ANuZ + 2 1Hl ---- - > A-2NuZ + 4He2 + x MeV . 
Also e.g. uranium into lead. 
12 . H. Kozima (abs. 044, 045, 046) Trapped Neutron Catalysed Fusion, 
TNCF model. Energy band of neutrons interacts coherently with lattice 
nuclei. e . g. 

n + 46Pd -----> 13AI + 33As or -----> 26Fe + 20Ca . 
13. A . A Nassikas (abs. 053) "Cold fusion as a Space-Time Energy 
Pumping Process" based on "Quantum Space Time-Aether". 
14. Y.Z. Li (abs. 062) A selective resonant tunnelling model shows 
that when the Coulomb barrier is thick, can have fusion with no 
strong neutron or gamma emission . 
15. P.L. Hagelstein (abs. 064) Fast ion emission from metal deuterides 
is explained in terms of a second order off-resonance fusion reaction 
with the lattice phonons. The strong force between deuterons is viewed 
as a very high order phonon non-linearity which gives an intimate 
coupling with phonon and fusion event. A clean separation has been 
found between the coherent part of the non-linear interaction from 
the incoherent part giving a collective phonon mode which couples 
to the coherent part. "The model predicts the possibility of alpha 
emission from pd-D with alpha energies up to 21 MeV as reported by 
the NRL group." 
16. Yu. N. Bazhutov and V.G. Grishin (abs . 081) Erzion model of 
Cold Nuclear Transmutations, CNT . The Erzion is a stable heavy 
particle which catalyses CNT. They claim to have detected the Erzion 
in cosmic rays. This will explain many problems such as dark matter 
in the universe, the solar neutrino problem, ball lightening etc. 
Numerous applications include transmutation into gold. 

APPENDIX 3 - RUSSIAN CONFERENCE AND SPONSORS 

The 8th Russian Conference on Cold Nuclear Transmutations, RCCNT-B, 
will be held at Dagomys near Sochi. from the 4 to 11 October, 2000. 
The subjects will include ball lightning as well as cold fusion and 
transmutation . 
The full cost is $900 which includes hotel and meals etc. 

The sponsoring organisations are; 
Russian Academy of Sciences 
Russian Physical Society 
Nuclea r Socie ty of Russia 
Mendeleev Chemical Society of Russia 
Moscow Lomonosow State University 
Russian peoples' Friendship State University 
State Technical University, MADI. 

APPENDIX 4. HOW WILL TRUE BELIEVERS RESPOND TO THIS STATUS REPORT? 

Some will say it is biassed, part of the Establishment attack on 
cold fusion. But since I am independent, this is not too serious. 

Some, the spin doctors, e.g. Dr . Mallove, will scan the report 
carefully searching for any error or fault that they can detect. 
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Thus the Concluding Talks will get particular attention as Mallove 
can compare what is written with the video recording he made (and no 
doubt will offer for sale at a fair price, as he has done previously) . 
Having detected a few faults, they will then declare it is ALL wrong, 
typically using the phrase "this report is full of errors, for example, 
.... . " , thus implying that the entire report can be safely ignored. 

This report probably contains hundreds of facts and pieces of 
information, but these will be ignored, and, in particular, there will 
be no discussions of the inconsistent results such as some people using 
hydrogen as a blank control for deuterium, while others claim cold fusion 
with hydrogen - or the list of miracles needed for cold fusion. These 
commennts will then be distributed by the spin doctors, to their 
supporter, sponsors, and potential infestor. 

will some lawyer send a cease and desist letter in the Triggs style? 
I do not know . 
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Subject : E. Storms replies to D. Morrison 

Dear Douglas, 

I read your Report on Eighth International cold Fusion Conference and 
would like to correct some of the factual errors you included. While 
I appreciate the need for different ways of interpreting data, I 
cannot understand how a fair and objective scientist can publish so 
many factual errors which appear to be made for the sale purpose of 
discrediting work supporting the "Cold Fusion" effect . We all know 
you reject the effect based on reasons you have given in the past. 
Nevertheless, a competent scientist should give a fair and accurate 
description of available information so that a reader of his 
evaluation can come fairly to his own conclusions . Instead, you 
dis t ort the facts and give a completely false impre ssion. Your report 
is particularly damaging because much of what you write is correct and 
completely reasonable, thereby making the distortions less obvious. 

Because you made your report public, I am also making this letter to 
you public in an attempt to undo part of t he damage. 

In the ABSTRACT you make the bold statement about "the overwhelming 
evidence against cold fusion. ~ The only "evidence" against cold fusion 
is the conflict with theory, which is not evidence, and the difficulty 
many people have had in reproducing the effect. No one in science 
believes that difficulty in reproducing an effect is evidence against 
the effect. While such difficulty hinders the study and causes people 
to avoid the effort, it is not evidence. Surely, you know this 
simple fact. 

In your summary of my comments, you attribute to me the statement that 
Pt, Au, Ni, or Ti absorb a large amount of hydrogen. I did not make 
this statement. Indeed, I said just the opposite. These metals do not 
absorb large amounts of hydrogen, yet they are claimed to make excess 
energy. The point being that theories that focus on palladium, which 
does absorb hydrogen, are perhaps barking up the wrong tree. In 
addition, you incorrectly noted the website of www.altenergy.org where 
a comprehensive review of the conference papers can be found . 

You make the statement that the extensive study at Harwell found no 
excess heat. While it is true they reported no excess heat, 
subsequent evaluations of their work revealed the presence of 
overlooked excess energy. Why did you omit this important point? In 
the same vein, you noted that the NHE laboratory in Japan also 
reported no excess energy, yet Dr. Melvin Miles reported at the very 
conference you attended that excess energy was actually obtained but 
ignored. You later dismiss Miles claims by quoting errors attributed 
to using the Pons-Fleischmann method of calorimetry. You completely 
ignored the independent work of Miles done at NHE showing excess heat 
which has been published in a peer-reviewed journal . 

In your list of countries doing work in cold fusion, you omitted 
Russia, a very important contributor. In addition, considerable work 
was done in India in the past. 

On several occasions, you note my concern about using a heater to 
calibrate the calorimeter and use my comments to criticize the method 
employed by Pons-Fleischmann . You completely ignore the comments I 
made when you raised this issue during the conferen ce. I made clear 
that my comments were of a generic nature and did not apply to the 
method used by Pons and Fleischmann. They used a tall, narrow cell 
and applied the heater pulse while bubble stirring by electrolysis was 
operating. Both factors will reduce the expected temperature errors to 
insignificant values, as Fleischmann measured and so stated. 
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Considerable study by many people has shown that this criticism of the 
Pons-Fleischmann is completely invalid. So why do you continue to 
raise this issue? 

You once again raise the issue of using a null method when doing 
calorimetry in the form of a Wheatstone bridge. Surely you are aware 
of the more modern methods of data collection which are as accurate 
and certainly more convenient then this method. The problem is not in 
the data acquisition method. Properly designed calorimeters are 
sufficiently stable and accurate to detect the claimed amounts of 
excess energy, as a number of us have demonstrated. Why do you not 
note and evaluate such claims rather than suggest a useless method? 

In your repeated efforts to discredit the Pons-Fleischmann work, you 
raise the issue of uncertain recombination in the cells by noting the 
study made by Jones et al. The Jones work has been completely 
discredited and shown not to apply to the Pons-Fleischmann conditions. 
I suggest you read the literature rather than beating this dead horse 
once again. Also, you describe a meeting at CERN in 1989 where 
Fleischmann was asked about using a control cell containing H20, 
noting that Fleischmann looked uncertain, which suggested evasion. In 
fact, Pons and Fleischmann studied many control cells using H20 with 
Pt and pd cathodes and detected no excess energy. However, other 
people have found excess energy when the cathode was nickel rather 
than palladium. The nuclear reactions producing the excess energy 
under these conditions was shown not to be simple fusion, but an 
interaction between hydrogen nuclei and the alkali metal used in the 
electrolyte. Although, this reaction is difficult to explain, on 
going studies continue to show the anomalous effects. While you are 
correct in stating that many people, even in the cold fusion field, do 
not believe the claims, you should at least represent the controversy 
honestly. 

Your description of the Kasagi experiment, which measured the D(d,plT 
reaction is completely confusing. They demonstrated an enhanced 
cross-section for this one branch of the fusion reaction in certain 
metals, including pd. Because the conditions were not even remotely 
similar to those required to produce the cold fusion effect, the work 
can only suggest the existence of a mechanism which, if enhanced, 
could produce the anomalous tritium. This work has no direct 
relationship, at this point, to heat production resulting from the He 
producing branch. At this point, the observations only show a conflict 
with accepted theory. In other words, the theory you and others use to 
discredit cold fusion is not so perfect after all. 

In describing the work of Prof. Bockris in his attempt to do alchemy, 
you say that Champion was his student. This is completely false. 
Champion hired Prof. Bockris to duplicate certain claims being made by 
Champion, which Prof. Bockris was able to do on several occasions. 
Because the results were so controversial, the studies only resulted 
in considerable grief for Dr. Bockris rather than any change of 
attitude, as you demonstrated in your comments. 

Claims by Prof . Arata in Japan and Dr. Case in the us have been 
duplicated at SRI in the us. In your effects to discredit the claimed 
helium production, you mistakenly say that activated carbon was used 
in both studies. This is false. The Arata studies used pure 
palladium while only the Case work is based on a hydrogen catalyst 
containing carbon and palladium. Both studies produced excess energy 
along with He4 in amounts consistent with a fusion reaction. While it 
is true that carbon can absorb He at low temperatures, as you stated, 
during the duplication of the Case claims at SRI, desorption of He 
from the carbon was looked for and not detected. Does not good 
experimental evidence have any effect on your opinions? 

While I appreciate your continued interest in cold fusion and the 
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opportunity to discuss our different attitudes at the various 
conferences, I would find your efforts much more useful if you would 
be more accurate in your assessment. 

Sincerely, 

Edmund Storms 
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Date: Sun, 16 JUl 2000 23 :54: 35 GMT 
From : Douglas.Morrison@cern.ch 
subject: Response to comments on my cold fusion status report. 

16 JULY 2000. 
REPLIES TO MAIL ABOUT THE STATUS REPORT ON COLD FUSION 

Douglas R.O. Morrison 

INTRODUCTION 
If one writes a 28 page review of a subject, it is natural that 

there should be some errors that should be corrected. I would like to thank 
those who wrote to me with the intention of being helpful. However certain 
other comments received seemed less helpful, and this hate mail will be 
ignored. 

GENERAL COMMENTS 

I.NOT ENOUGH EXPERIMENTAL DETAIL 
Sorry, but I had assumed that the five Concluding Speakers' accounts would 

cover this - after all, it was their job to select and give the highlights. 

2. BIAS 
A response to this was posted yesterday in Sci.Physics.fusion. 
Everyone has some past experiences which colours their approach . 

Here the Baysian ideas of bias are used and it is assumed that the reader 
has some notions of the deep fundamental ideas of statistics . First one 
asks what one expects and goes from there to derive probabilities. 

PERSONAL RESPONSES 

3. THOMAS VALONE 
Thomas Valone has sent me a message regarding section 8.1 about 

the US Patent Office in the status report. 
He does not dispute most of the section, but complains that when I wrote 

about the Conference On Future Energy, CaFE, that he organised, I had said 
that there was a talk on anti-gravity and there was no such subject. 
He is correct - what I should have said, was that there was a talk where 
it was "concluded that space travel faster than light may be possible 
because experiments show that the force of gravity itself propagates 
orders of magnitude faster than light". Later "gravitational heat energy" 
is discussed as a "free energy source". I apologize for writing anti-gravity 
but must consider that the talk on gravity described here is completely flawed . 

The overall point that I was trying to make, is that it is an excellent 
objective to have a conference on new energy sources, but it should not be 
discredited by having such doubtful papers presented . 

Thus as I wrote, CaFE "had some serious talks about wind energy etc .... 
Mr. Valone also wrote that there were many good talks. In my brief note, 
I clea rly had no space to list his conference in detail, only to convey that 
the serious talks were given in bad company. A complete account of the 
conference can be found at; http://www.alterenergy.org/News/COFE.html 

Dr. Vallone kindly offered to send me a copy of the proceedings - I am 
pleased to accept his offer. I will send him a review "World Energy and 
Climate in the Next Century" which has been copied and distributed to 
working groups of The Royal Society, Pugwash, and the World Federation 
of Scientists, and also translated into Arabic and published by OAPEC . 
Also am sending an extension "Energy in Europe; Comparison with 
Other Regions" which was presented at the Millennium Clean Energy Congress 
which was sponsored by an incredible number of UN, governmental, and 
Non-governmental organisations (Vice-President Gore was supposed to a ttend 
but this was at the time of the New Hampshire primaries) . 

The Alternative Energy Institute (like CaFE) should make a decision; 
do they wish to be considered as a serious organisation or to be considered 
as a home for fringe activities propagating discredited ideas and which 
also has some serious people? 
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4. ED STORMS 
I would like to thank Ed for the serious tone of his letter - so different 

from some other communications. On the other hand, was surprised by some 
of his phrases which seemed out of character, such as "you distort the facts 
and give a completely false impression " , "you completely ignored", "you should 
at least represent the controvery honestly". Well, I will try and respond 
to his points paragraph by paragraph; 

Para. 1 and 2 - no comment - expressions of opinion. 

p3. You asked where is the "Overwhelming evidence" against cold fusion? For 
this see the paper "Review of Cold Fusion M which I presented at the ICCF-3 
conference in Nagoya - strangely enough it seems not to have been published 
in the proceedings despite being an invited paper - will send a copy if 
desired. As Dieter Britz has shown, most cold fusion papers were published 
before 1993 and are therefore in my summary. There it is shown that for 
every subject (excess heat, neutrons, tritium, 4He, 3He, Gammas, protons) 
there are more null papers than positive papers. Further, and which is 
very damning, the quality papers almost all show null effects. The fact 
that cold fusion is in contradiction with a vast body of research, is 
expressed by saying that from this research work, theories have been 
developed which are in agreement with the experimental results. Thus when 
it is written that cold fusion is in disagreement with theory, this basically 
means that it is in disagrement with the overwhelming experimental evidence 
on which the theory is justified. 

P4. Sorry for my mistake in misquoting you. I appreciate you making the 
point that theories should take into account metals other than palladium. 

P5. Harwell - "subsequent work revealed the presence of overlooked excess 
energy". This is a completely misleading statement . 

What I wrote was "Harwell did 127 varities of experiment, and searched 
for excess heat, neutrons, gammas and tritons, but did not find any 
significant signal in any of them". please note the phrase "significant 
signal" . 

Remember what happened; Before the press conference of 23 March 1989, 
Fleischmann talked to his friend David Williams, an electrochemist, and told 
him of a simple experiment that would verify his Utah work. Harwell 
assembled a mUlti - disciplinary team which spent half a million pounds on 
this "simple experiment". They tried to repeat Fleischarnnn and Pons work 
and could not get the same results - despite having Fleischmann's help! 
Also there is the problem of analysing these different results . For example, 
should they use Newton's Law of Cooling as Fleischmann and Pons did at that 
time with a T to the power one term, or should they guess that they should 
switch, as F&P did later, to using Stefan's Law with a T to the power 
four term? Strangely enough, this did not seem to worry Fleischmann and Pons! 

I wrote "When they used the best technology, they found no excess heat". 
Now "best technology" is not the Fleischarnnn and Pons technique. Hope you agree 
that when they used bes t technology (the null method), they found no excess 
heat? Would it be fair to ask you why did you "completely ignore", in your 
phrase, the best technology results of Harwell? 

Now some desperate people looked at the data using not the best technology, 
and claimed that they had found excess heat - which David Williams et al. deny 

they say that there were minor statistical fluctuations but when all the 
results were combined, there was no significant signal. And what I wrote on 
page 16 was "did not find any significant signal". 

I am sorry that you have adopted the position of certain people who 
search for the slightest fluctuation and claim that this particular run 
showed excess heat while neglecting all the other runs which show that 
there is no significant signal. Further, and what is worse, they neglect the 
very careful work done with one of the world's best calorimeters where 
they have three temperature controlled water baths round the object 
being studied - this is a super-Wheatstone bridge technique. The major 
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point is, that it is much better to do a good experiment to show that 
outside (room) temperature effects are not important by eliminating them, 
rather than doing a poor experiment where one has to do doubtful calculations 
to try to prove that heat exchange with the environment is not important or 
is adequately corrected for .. 

The Harwell series of experiments were magnificent and it is pretty 
mean to look for a fluctuation and to try and ignore the totality of their 
results on neutrons, tritium. gammas and tritons, apart form excess heat 
with what was probably the world's best calorimeter. 

P5A. Similar comment about the NHE lab experiments in Japan. But here we can 
make a more precise statement - which in fact is in my report but I see 
it needs expanding to make it clear to all. 

I wrote two paragraphs about Miles's visit to NHE lab. He and 
Fleischmann claimed to find exceptional excess heat peaks. But they were all 
very small (much smaller than the Fleischmann and Pons claims incidentally). 
This was answered by the NHE people at ICCF-7 when they said that there were 
fluctuations but these fluctuations were always within a few stndard deviations 
and therefore did not represent significant signals of excess heat. In my 
report, 
I quoted that Miles claimed errors of +/- 20 mW while NHE people said the 
errors were ten times bigger, +/- 200 mW. Now the General Electric group 
who did a thorough analysis of the Fleischmann and Pons work, concluded that 
F&P's calculated errors were far too small (the reponse of F&P did not answer 
the points made by the GE group of Wilson et al.). 

However this question may be settled another way. It is universally agreed 
that the excess heat claimed is not reproducible - even by True Believers. 
Then for a True Believer, the result of a series of runs should be a 
combination of two sets of results - firstly, a Gaussian distribution of 
random fluctuations with a certain standard deviation, and secondly, some 
runs where excess heat occurs and this would have a different distribution 
with a significantly higher average value. So, combining these two sets of 
runs, 
one would expect a messy distribution of excess heat values. But the actual 
results found as I wrote, "the distribution of fluctuations gave a perfect 
Gaussian distribution with three standard deviation limits of +/- 2 . 3% 
with no indication of excess heat occurring spasmodically". 

I hope this is clearer to all now. 

P6. I am sorry that in one place I missed out Russia as an important 
collaborator. However, I did mention them extensively elsewhere and indeed 
Appendix 3 is devoted to them. 

Incidentally, I had lunch today with the Director of a major Russian 
Laboratory who is an excellent physicist, and he was very surprised to hear 
that someone in his lab was publically involved in cold fusion. 

6A. Do not understand the comment about India - I was only talking about 
countries where experiments were being done now. I was not making a list 
of countries which have stopped such as Spain which could not find neutrons 
after I visited the group. 

p7. I do not think that the balance of publications on the reliablity 
of the Fleischmann and Pons methods, is in favour of them. As I wrote 
above,~ the most complete and serious analysis was that done by the General 
Electric group and I would strongly recommend everyone to return and study 
their paper carefully. 

p8. You say the "more modern methods of data collection which are as 
accurate and certainly more convenient than this n null method. Well. I am 
an experimentalist. If there is any doubt, then "you should try and prove 
yourself wrong" and use both methods. I do not admire the l azy way of saying 
this is "more convenient" and then do some unclear calculations to support this 
point of view_ This is not the way of good scientists - they do the work. 

P9. Answer as above. "The Jones work has been completely discredited" - could 
you please send me a pUblication where Fleischmann and Pons repeated the very 
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simple and inexpensive Jones(actually Lee Hansen) experiments? 
Experimentalist do experiments . 

Also could you send me any publication which "discredits" the Provo results? 

P9a. On the 31 March 1989, to which I refer, Fleischmann did not say that 
he had done a control experiment with light water - he said that the 8 mm 
rod that gave no effect, was their control! This I checked by looking at the 
video tape of Fleischmann's talk. 

PIO. Sorry if I was confusing. Your conclusion is that "the theory that you 
and others use to discredit cold fusion is not so perfect after all". Well. 
I was being polite. There are two possiblities - either the hundreds of 
experiments that have been made previously are wrong, or the new and 
very difficult experiments of Dr. Kasagi is wrong. which do you choose? 
You may remember my polite conclusion; "These values are very high and 
merit checks". Too bad that you force me to reverse my politeness. 

Further, I discussed the possible effect of secondary interactions, 
which you seem to have missed. 

Plio This is interesting. I had been told that Champion came to Bockris and 
asked to be his grad student but Bockris was not interested, u n til he was told 
that $200,000 would be given to his funds for research . Now you say this is 
~completely false" . Your story is that QChampion hired Prof. Bockris". well, 
that does not sound good . One would expect a Distinguished Professor like 
Bockris would check out anyone who wanted to hire him? and find out the source 
of the money and if Champion had a criminal record? The claims that you 
talk about - are they the conversion of mercury to gold? If so would a 
Distinguished Professor not have some doubts? How would you react to such 
an offer? 

p12. My mistake if only one of Arata and Case used activated carbon. 
I will correct this and other mistakes. 

P13 . Thank you for your best wishes for more accurate work. I will try and do 
so. May I humbly suggest on my part, that you consider the possiblity that 
99 . 9% of scientists are correct in their opinion of cold fusion and try to 
re-evluate all the experiments that you like and also those that you do not 
like, with the thought that maybe cold fusion does not and cannot exist? (more 
accurately, could only e x ist with a very low probability of 10A-40. 

Also could you please do experiments and not make calculations ( no doubt 
using a non-linear regression analysis with Kalman filtering) to disprove 
things such as recombination in the Hansen manner. 

When a group of excellent scientists thought that Steve Jones was the 
only recuperable cold fusion experimentalist, they took him aside and 
asked him to segment his counters and see if he got the expected result. 
He did segment the m and realised that all his claims of neutron bursts were 
false. Then he awoke and realised that cold fusion was crazy - but then 
he asked, how come these other guys are getting results that are obviously 
wrong? So with Lee Hansen, he did some trivial experiments which any 
self-respecting e xperimentalist would have done ages ago, and showed how you 
can get false resu lts of excess heat. 

So Ed, is there any change you can make to your experiments which is the 
equivalent of segmenting Jones's counters? For example, using a null 
method as Harwell did, or as Tom Droege did on a smaller scale? 

Maybe the committee was underestimating and you are also recuperable? 
please think about it and do simple experiments to try and prove yourself 
wrong such as blowing nitrogen gas between the electrodes every time 
you think that you have excess hea. 

Ie) Douglas R.O. Morrison . 
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Date : Mon, 17 JUl 2000 16:45: 30 GMT 
From: Jed Rothwell <JedRothwell@infinite-energy.com> 
Subject : Fleischmann's original response to Morrison's lies 

D. Morrison hopes that if he posts the same tired, discredited 
nonsense time after time, eventually he will win the debate . All of 
his claims about the Harwell fiasco, the General Electric study and so 
on , are false. For the sake of other readers, who might be taken by 
his lies, here is Fleischmann's response to his original claims. 

- JR 

KEY: *text* means original text was underlined 
**text** means original text was italicized 
***text*** means original text was underlind AND italicized 

Greek letters in the original have been spelled out in this 
posting. 

[[approx . J J substitutes for "tilde" n otation used in the paper. 

Subscripts are indicated by {x} bracket notation. 
Superscripts are indicated by {{xl} double bracket notation. 

============================================================== 
Abstract 

We reply here to the critique by Douglas Morrison [1] of our paper 
[2J which was recently published in this Journal. Apart from his 
general classification of our experiments into stages 1-5, we find 
that the comments made [1] are either irrelevant or inaccurate or 
both. 

In the article nComments on Claims of Excess Enthalpy by Fleishrnann 
and Pons using simple cells made to BoilM Douglas Morrison presents a 
critique [1] of the paper "Calorimetry of the Pd-D{2}O system: from 
simplicity via complications to simplicity" which has recently been 
published in this Journal [2]. In the introduction to his critique, 
Douglas Morrison has divided the time-scale of the experiments we 
reported into 5 stages. In this reply, we will divide our comments 
into the same 5 parts. However, we note at the outset that Douglas 
Morrison has restricted his critique to those aspects of our own paper 
which are relevant to the generation of high levels of the specific 
excess enthalpy in Pd-cathodes polarized in D{2}O solutions i . e. to 
stages 3-5. By omitting stages 1 and 2, Douglas Morrison has ignored 
one of the most important aspects of our paper and this, in turn, 
leads him to make several erroneous statements. We therefore start our 
reply by drawing attention to these omissions in Douglas Morrison's 
critique. 

*stages 1 and 2* In the initial stage of these experiments the 
electrodes (O . 2mm diameter x 12 . 5mm length Pd-cathodes) were first 
polarised at O.2A, the current being raised to O.SA in stage 2 of the 
experiments. 

We note at the outset that Douglas Morrison has not drawn attention 
to the all important "blank experiments" illustrated in Figs 4 and 6 
or our paper by the example of a Pt cathode polarised in the identical 
O. lM LiDO electrolyte. By ignoring this part of the paper he has 
failed to understand that one can obtain a precise calibration of the 
cells (relative standard deviation 0.17%) *in a simple way* using what 
we have termed the "lower bound heat transfer coefficient, 
(k{R}'){ll}", based on the assumption that there is zero excess 
enthalpy generation in such "blank cells". We have shown that the 
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accuracy of this value is within 1 sigma of the precision of the true 
value of the heat transfer coefficient. (k{R}') {2}, obtained by *a 
simple* independent calibration using a resistive Joule heater. 
Further methods of analysis [3] (beyond the scope of the particular 
paper [2]) show that the precision of (k{R}'){ll) is also close to the 
accuracy of this heat transfer coefficient (see our discussion of 
stage 3). 

We draw attention to the fact that the time-dependence of 
{k{R}'){ll}, (the simplest possible way of characterising the cells) 
when applied to measurements for Pd-cathodes polarised in D{2)O 
solutions, gives direct evidence for the generation of excess enthalpy 
in these systems . It is quite unnecessary to use complicated methods 
of data analysis to demonstrate this fact in a semi-quantitative 
fashion. 

*stage 3 Calculations* Douglas Morrison starts by asserting: 
"Firstly, a complicated non-linear regression analysis is employed to 
allow a claim of excess enthalpy to be made". He has failed to 
observe that we ***manifestly have not used this technique in this 
paper*** (2), the aim of which has been to show that the simplest 
methods of data analysis are quite sufficient to demonstrate the 
excess enthalpy generation. The only point at which we made reference 
to the use of non-linear regression fitting (a technique which we used 
in our early work [4] was in the section dealing with the accuracy of 
the lower bound heat transfer coefficient, (k{R)') {11}, determined for 
"blank experiments" using Pt-cathodes polarised in D{2}O solutions. 
At that point we stated that the *accuracy* of the determination of 
the coefficient (k{R}') {2} {relative standard deviation 
[[approx.]]1.4% for the example illustrated (2], can be improved so as 
to be better than the *precision* of {k{R}'){11} by using non-linear 
regression fitting; we have designated the values of (k{R)') 
determined by non-linear regression fitting by (k(R)') (5). The values 
of (k{R)') {5} obtained show that the *precision* of the lower bound 
heat transfer coefficient (k{R)'){ll) for "blank experiments" can 
indeed be taken as a measure of the accuracy of (k{R}'). For the 
particular example illustrated the relative standard deviation was 
[[aprox.]] 0.17% of the mean . It follows that the calibration of the 
cells using such simple means can be expected to give calorimetric 
data having an accuracy set by this relative standard deviation in the 
subsequent application of these cells. 

We note here that we introduced the particular method of non-linear 
regression fitting (of the numerical integral of the differential 
equation representing the model of the calorimeter to the experimental 
data) for three reasons: firstly, because we believe that it is the 
most accurate single method (experience in the field of chemical 
kinetics teaches us that this is the case); secondly, because it 
avoids introducing any personal bias in the data treatment; thirdly, 
because it leads to direct estimates of the standard deviations of all 
the derived values from the diagonal elements of the error matrix. 
However, our experience in the intervening years has shown us that the 
use of this method is a case of "overkill": it is perfectly sufficient 
to use simpler methods such as multi-linear regression fitting if one 
aims for high accuracy. This is a topic which we will discuss 
elsewhere [3]. For the present, we point out again that the purpose 
of our recent paper [2] was to illustrate that the simplest possible 
techniques can be used to illustrate the generation of excess 
enthalpy. It was for this reason that we chose the title: 
"Calorimetry of the Pd-D{2}0 system: from simplicity via complications 
to simplicity". 

Douglas Morrison ignores such considerations because his purpose 
evidently is to introduce a critique of our work which has been 
published by the group at General Electric (5]. We will show below 
that this critique is totally irrelevant to the recent paper published 
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in this Journal [2]. However, as Douglas Morrison has raised the 
question of the critique published by General Electric, we would like 
to point out once again that we have no dispute regarding the 
particular method of data analysis favoured by that group (5): their 
analysis is in fact based on the heat transfer coefficient (k(R}') {2}. 
If there was an area of dispute, then this was due solely to the fact 
that Wilson et al introduced a subtraction of an energy term which had 
already been allowed for in our own data analysis, i.e. they made a 
"double subtraction error". By doing this they derived heat transfer 
coefficients which showed that the cells were operating 
endo t hermically, i.e. as refrigerators! Needless to say, such a 
situation contravenes the Second Law of Thermodynamics as the entropy 
changes have already been taken into account by using the 
thermoneutral potential of the cells. 

We will leave others to judge whether our reply (6J to the critique 
by the group at General Electric (5] did or did not "address the main 
questions posed by Wilson et al." (in the words of Douglas Morrison) . 
However, as we have noted above the critique produced by Wilson et al 
[5] is in any event irrelevant to the evaluations presented in our 
paper in this journal [2J: we have used the self-same method advocated 
by that group to derive the values of the excess enthalpy given in our 
paper . We therefore come to a most important question: "given that 
Douglas Morrison accepts the methods advocated by the group at General 
Electric and, given that we have used the same methods in the recent 
publication [2] should he not have accepted the validity of the 
derived values?" 

*Stage 4 Calculation* Douglas Morrison first of all raises the 
question whether parts of the cell contents may have been expelled as 
droplets during the later stages of intense heating. This is readily 
answered by titrating the residual cell contents: based on our earlier 
work about 95% of the residual lithium deuteroxide is recov ered; some 
is undoubtedly lost in the reaction of this "aggressive" species with 
the glass components to form residues which cannot be titrated. 
Furthermore, we have found that the total amounts of D{2)O added to 
the cells (in some cases over periods of several months) correspond 
precisely to the amounts predicted to be evolved by (a) evaporation of 
D{2}O at the instantaneous atmospheric pressures and (b) by 
electrolysis of D{2)O to form D{2) and O{2} at the appropriate 
currents; this balance can be maintained even at temperatures in 
excess of 90 degrees C [7) 

We note here that other research groups (eg (5]) have reported that 
some Li can be detected outside the cell using atomic absorption 
spectroscopy . This analytic technique is so sensitive that it will 
undoubtedly detect the expulsion of small quantities of electrolyte in 
the vapour stream. We also draw attention to the fact that D{2)O 
bought from many suppliers contains surfactants. These are added to 
facilitate the filling of NMR sample tubes and are difficult (probably 
impossible) to remove by normal methods of purification. There will 
undoubtedly be excessive foaming (and expulsion of foam from the 
cells) if D{2}O from such sources is used. We recommend the routine 
screening of the sources of D{2}0 and of the cell contents using NMR 
techniques. The primary reason for such routine screening is to check 
on the H{2}O content of the electrolytes. 

Secondly, Douglas Morrison raises the question of the influence of 
A.C. components of the current, an issue which has been referred to 
before and which we have previously answered (4) . It appear s that 
Dougla s Morrison does not appreciate the primary physics of power 
dissipation from a constant current source controlled by negative 
feedback. Our methodology is exactly the same as that which we have 
described previously [4]; it should be noted in addition that we have 
always taken special steps to prevent oscillations in the 
galvanostats. As the cell voltages are measured using fast 
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sample-and-hold systems, the product (E{cell) - E{thermoneutral, 
bath})! will give the mean enthalpy input to the cells: the A.C . 
component is therefore determined by the ripple conten t of the curren t 
which is 0 . 04% . 

In his third point on this section, Douglas Morrison appears to be 
re-establishing the transition from nucleate to film boiling based on 
his experience of the use of bubble chambers. This transition is a 
well-understood phenomenon in the field of heat transfe r engineering . 
A careful reading of our paper [2] will show that we have addressed 
thi s question and that we have pointed out that the transition from 
nucleate to film boiling can be e x tended to 1-10kw cm-{{2}} i n the 
presence of electrolytic gas evolution. 

Fourthly and for good measure, Douglas Morrison once again 
introduces the question of the effect of a putativ e catalytic 
recombinat i on of oxygen and deuterium (notwithstanding the fact that 
this has r epeatedly been shown to be absent). We refer to this 
question in the next section; here we note that the max imum 
conceivable total rate of heat generation ([[approx . ]] 5mW for the 
electrode dimensions used) will b e reduced because i n t ense D{ 2 } 
evolution and D{2}0 evapor ation degasses the oxygen from the solution 
in the vicinity of the cathode; furthermore, D{2} cannot be oxidised 
at the oxide coated Pt-anode. We note furthermore that the maximum 
localised effect will be observed when t he density of t he putative 
"hot spots " will be 1/delta({2}} where delta is the thickness of the 
boundary layer. This gives us a maximum localised rate of heating of 
[[approx.]] 6nW. The effects of such localised hot spots will be 
negligible because the flow of heat in the metal (and the solution) is 
gove rned b y Laplac e ' s Equa tion (here Four ier's Law). The sphe rical 
symmetry of the field ensures that the temperature perturbations are 
eliminated (compare the elimination of the electrical contact 
resistance of two plates touching at a small number of points) . 

We believe that the onus is on Douglas Morrison to devise models 
which would have to be taken seriously and which are capable of being 
subjected to quantitative analysis. Statements of the kind which he 
has made belong to the category of "arm waving " . 

*Stage 5 Effects* In this section we are given a good illustration 
of Douglas Morrison's selective and biased reporting . His desc r iption 
of this stage of t he experiments starts with a n incomplete quotation 
of a single sentence in our paper. The full sentence reads: 

**"We also draw a ttention to some further important features : 
provided ***satisfactory electrode materials* ** are use d, the 
reproducibility of the experiments is high;** following the boiling to 
dryness and the open- circuiting of the cells, the cells nevertheless 
remain at a high temperature for prolonged periods of time (fig 11); 
furthermore the Kel-F supports of the electrodes at t h e base of the 
cells melt so tha t the local temperature must e x ceed 300 degrees C" . 

Douglas Morrison translates this to: -Following boiling to dryness 
and the open-circuiting of the cells, the cells nevertheless remain at 
high temper atur e for prolonged periods o f time; furthermore t he Kel-F 
supports of the electrodes at the base of the cells melt so that the 
local temperature must exceed 300 degrees C-. 

Readers will observe that the most i mportant part o f the sen tence, 
which we have underlined, is omitted; we have italicised the words 
"satisfactory electrode materials" because that is the nub of the 
problem. In common with the experience of other research g r oups, we 
have had numerous experiments in which we have observed zero excess 
enthalpy generation . The major cause appears to be the cracking of 
the electrodes, a phenomenon which we will discuss elsewhere. 
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With respect to his own quotation Douglas Morrison goes on to say ; 
"No explanation is given and fig 10 is marked 'ce!-l remains hot, 
excess heat unknown'·_ The reason why we refrained from speculation 
about the phenomena at this stage of the work is precisely because 
explanations are just that: speculations . Much further work is 
required before the effects referred to can be explained in a 
quantitative fashion. Douglas Morrison has no such inhibitions, we 
believe mainly because in the lengthy section *Stage 5 Effects* he 
wishes to disinter "the cigarette lighter effect" . This phenomenon 
(the combustion of hydrogen stored in palladium when this is exposed 
to the atmosphere) was first proposed by Kreysa et al [8] to explain 
one of our early observations: the vapourisation of a large quantity 
of D{2}O ([[approx.]] SOOml) by a 1cm cube palladium cathode followed 
by the melting of the cathode and parts of the cell components and 
destruction of a section of the fume cupboard housing the e xperiment 
(9). Douglas Morrison (in common with o t her critics of "Cold Fusion") 
is much attached to such "Chemical Explanations" of the "Cold Fusion" 
phenomena. As this particular explanation has been raised by Douglas 
Morrison, we examine it here. 

In the first place we note that the explanation of Kreysa et al (8] 
could not possibly have applied to the e xperiment in question: the 
vapourisation of the D{2}O alone would have required ((approx.))1 . 1MJ 
of energy whereas the combustion of all the D in the palladium would 
at most have produced [[approx.)] 6S0J (assuming that the D/Pd ratio 
had reached [[approx)] 1 in the cathode), a discrepancy of a factor of 
[[approx.] J 1700. In the second place, the timescale of the 
explanation is impossible: the diffusional relaxation time is 
([approx.]] 29 days whereas the phenomenon took ac most ([approx.JJ 6 
hours (we have based this diffusional relaxation time on the value of 
the diffusion coefficient in the alpha- phase; the processes of phase 
transformation coupled to diffusion are much slower in the fully 
formed pd-D system with a corresp onding increase of the diffusional 
relaxation time for the removal of D from the lattice). Thirdly, 
Kreysa et al [8] confused the notion of power (Watts) with that of 
energy (Joules) which is again an error which has been promulgated by 
critics seeking "Chemical Explanations" of "Cold Fusion". Thus 
Douglas Morrison reiterates the notion of heat flow, no doubt in order 
to seek an explanation of the high levels of excess enthalpy during 
*Stage 4* of the experiments. We observe that at a heat flow of 144.5w 
(corresponding to the rate of excess enthalpy generation in the 
experiment discussed in our paper [2] the total combustion of all the 
D in the cathode would be completed in [[approx.]] 4 .Ss, not the 600s 
of the duration of this stage. Needless to say, the D in the lattice 
could not reach the surface in that time (the diffusional relaxation 
time is [[approx.)l 10{{5}}s) while the rate of diffusion of oxygen 
through the boundary layer could lead at most to a rate of generation 
of excess enthalpy of [(approx.]l 5mW. 

Douglas Morrison next asserts that no evidence has been presented in 
the paper about stages three or four using H{2}O in place of D{2}0. As 
has already been pointed out above he has failed to comment on the 
extensive discussion in our paper of a "blank experiment" . Admittedly, 
the evidence was restricted to stages 1 and 2 of his own 
classification but a reference to an *independent review of our own 
work* [10] will show him and interested readers that such cells stay 
in thermal balance to at least 90 degrees C (we note that Douglas 
Morrison was present at the Second Annual Conference on Cold Fusion) . 
We find statements of the kind made by Douglas Morrison distasteful . 
Have scientists now abandoned the notion of verifying their facts 
before rushing into print? 

In the last paragraph of this section Douglas Morrison finally 
"boxes himself into a corner" : having set up an unlikely and 
unworkable scenario he finds that this cannot explain Stage S of the 
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experiment. In the normal course of events this should have led him 
to: (i) enquire of us whether the particular experiment is typical of 
such cells; (ii) to revise his own scenario. Instead, he implies that 
our experiment is incorrect, a view which he apparently shares with 
Tom Droege [111. However, an experimental observation is just that: 
an experimental observation. The fact that cells containing palladium 
and palladium alloy cathodes polarised in D{2}O solutions stay at high 
temperatures after they have been driven to such extremes of excess 
enthalpy generation *does not present us* with any difficulties. It 
is certainly possible to choose conditions which also lead to "boiling 
to dryness~ in "blank cells" but such cells cool down inunediately 
after such "boiling to dryness". If there are any difficulties in our 
observations, then these are surely in the province of those seeking 
explanations in terms of "Chemical Effects" for "Cold Fusion" . It is 
certainly true that the heat transfer coefficient for cells filled 
with gas (N(2}) stay close to those for cells filled with O.lM LiOD 
(this is not surprising because the main thermal impedance is across 
the vacuwn gap of the Dewar-type cells). The "dry cell" must 
therefore have generated [[approx.]]120kJ during the period at which 
it remained at high temperature (or ([approx.]] 3MJcm-{(3)} or 
26MJ(mol Pd)-{(l}}) We refrained from discussing this stage of the 
experiments because the cells and procedures we have used are not well 
suited for making quantitative measurements in this region. 
Inevitably, therefore, interpretations are speculative. There is no 
doubt, however, that Stage 5 is probably the most interesting part of 
the experiments in that it points towards new systems which merit 
investigation. Suffice it to say that energies in the range observed 
are not within the realm of any chemical explanations. 

We do, however, feel that it is justified to conclude with a 
further comment at this point in time. Afficionados of the field of 
"Hot Fusion" will realise that there is a large release of excess 
energy during Stage 5 at zero energy input. The system is therefore 
operating under conditions which are described as "Ignition" in "Hot 
Fusion" . It appears to us therefore that these types of systems not 
only "merit investigation" (as we have stated in the last paragraph) 
but, more correctly, "merit frantic investigation". 

*Douglas Morrison's Section "Conclusions" and some General Conunents* 

In his section entitled "Conclusions", Douglas Morrison shows yet 
again that he does not understand the nature of our experimental 
techniques, procedures and methods of data evaluation (or, perhaps, 
that he chooses to misunderstand these?) . Furthermore, he fails to 
appreciate that some of his own reconunendations regarding the 
experiment design would effectively preclude the observation of high 
levels of excess enthalpy . We illustrate these shortcomings with a 
number of examples: 

(i) Douglas Morrison asserts that accurate calorimetry requires the 
use of three thermal impedances in series and that we do not follow 
this practice. In point of fact we do have three impedances in 
series : from the room housing the experiments to a heat sink (with two 
independent controllers to thermostat the room itself); from the 
thermostat tanks to the room (and, for good measure, from the 
thermostat tanks to further thermostatically controlled sinks); 
finally, from the cells to the thermostat tanks. In this way, we are 
able to maintain 64 experiments at reasonable ccst at anyone time 
(typically two separate five - factor experiments) . 

(ii) It is naturally essential to measure the heat flow at one of 
these thermal impedances and we follow the normal convention of doing 
this at the innermost surface (we could hardly do otherwise with our 
particular experiment design!). In our calorimeters, this thermal 
impedance is the vacuum gap of the Dewar vessels which ensures high 
stability of the heat transfer coefficients. The silvering of the top 
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section of the Dewars (see Fig 2 of our paper [2) further ensures that 
the heat transfer coefficients are virtually independent of the level 
of electrolyte in the cells. 

(iii) Douglas Morrison suggests that we should use isothermal 
calorimetry and that, in some magical fashion, isothermal calorimeters 
do not require calibration. We do not understand: how he can 
entertain such a notion? All calorimeters require calibration and 
this is normally done by using an electrical resistive heater 
(following the practice introduced by Joule himself). Needless to 
say, we use the same method. We observe tha t in many types of 
calorimeter, the nature of the correction terms are "hidden" by the 
method of calibration. of course, we could follow the self-same 
practice but we choose to allow for some of these terms explicitly. 
For example, we allow for the enthalpy of evaporation of the D{2)O. We 
do this because we are interested in the operation of the systems 
under extreme condi t ions (including "boiling") where solvent 
evaporation becomes the dominant form of heat transfer (it would not 
be sensible to include the dominant term into a correction) . 

(iv) There is, however, one important aspect which is related to 
(iii) i .e. the need to calibrate the calorimeters . If one chooses to 
measure the lower bound of the heat transfer coefficient (as we have 
done in part of the paper published recently in this journal [2]) then 
there is *no need to carry out any calibrations nor to make 
corrections. * It is then quite sufficient to investigate the time 
dependence of this lower bound heat transfer coefficient in order to 
show that there is a generation of excess enthalpy for the Pd-D{2)O 
system whereas there is no such generation for appropriate blanks 
(e.g . Pt-D{2)O or Pd-H{2)O}. Alternatively, one can use the maximum 
value of the lower bound heat transfer coefficient to give lower bound 
values of the rates of excess enthalpy generation. It appears to us 
that Douglas Morrison has failed to understand this point *as he 
continuously asserts that our demonstrations of excess enthalpy 
generation are dependent on calibrations and corrections. * 

(v) Further with regard to (iii) it appears to us that Douglas 
Morrison believes that a "null method" (as used in isothermal 
calorimeters) is inherently more accurate than say the isoperibolic 
calorimetry which we favour. While it is certainly believed that 
"null" methods in the Physical Sciences can be made to be more 
accurate than direct measurements (e.g. when a voltage difference is 
detected as in bridge circuits: however, note that even here the 
advent of "ramp" methods makes this assumption questionable) this 
advantage disappears when it is necessary to transduce the primary 
signal. In that case the accuracy of all the methods is determined by 
the measurement accuracy (here of the temperature) quite irrespective 
of which particular technique is used. 

In point of fact and with particular reference to the supposed 
advantages of isothermal versus isoperibolic calorimetry, we note that 
in the former the large thermal mass of the calorimeter appears across 
the input of the feedback regulator . The broadband noise performance 
of the system is therefore poor; attempts to improve the performance 
by integrating over long times drive the electronics into l/f noise 
and, needless to say, the frequency response of the system is 
degraded . (see also (vii) below) 

(vi) with regard to implementing measurements with isothermal 
calorimeters, Douglas Morrrison recommends the use of internal 
catalytic recombiners (so that the enthalpy input to the system is 
just E{cell} . I rather than (E{cell} - E{thermoneutral, bath}). I as in 
our "open" calorimeters. We find it interesting that Douglas Morrison 
will now countenance the introduction of intense local "hot spots· on 
the recombiners (what is more in the gas phase!) whereas in the 
earlier parts of his critique he objects to the possible creation of 
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microscopic "hot spots" on the electrode surfaces in contact with the 
solution. 

We consider this criticism from Douglas Morrison to be invalid and 
inapplicable. In the first place it is inapplicable because the term 
E{thermoneutral,bath}.I (which we require in our analysis) is known 
with high precision (it is determined by the enthalpy of formation of 
D{2}O from D{2} and 1/2 O{2}). In the second place it is inapplicable 
because the term itself is [[approx.)] 0.77 Watt whereas we are 
measuring a total enthalpy output of ([approx.11170 Watts in the last 
stages of the experiment. 

(vii) We observe here that if we had followed the advice to use 
isothermal calorimetry for the main part of our work, then we would 
have been unable to take advantage of the ~positive feedback" to drive 
the system into regions of high excess enthalpy generation (perhaps, 
stated more e xactly, we would not have found that there is such 
positive feedback). The fact that there is such feedback was pointed 
out by Michael McKubre at the Third Annual Conference of Cold Fusion 
and strongly endorsed by one of us (M.F.). As this issue had then 
been raised in public, we have felt free to comment on this point in 
our papers (although we have previously dra wn attention to this fact 
in private discussions). We note that Douglas Morrison was present at 
the Third Annual Conference on Cold Fusion. 

(viii) While it is certainly true that the calorimetric methods need 
to be evolved, we do not believe that an emphasis on isothermal 
calorimetry will be useful. For example, we can identify three major 
requirements at the present time: a) the design of calorimeters 
which allow charging of the electrodes at low thermal inputs and 
temperatures below 50 degrees C followed by operation at high thermal 
outputs and temperatures above 100 degrees C b) the design of 
calorimeters which allow the exploration of Stage 5 of the experiments 
c) the design of calorimeters having a wide frequency response in 
order to explore the transfer functions of the systems. 

We note that c) will in itself lead to calorimeters having an 
accuracy which could hardly be rivalled by other methods. 

(ix) Douglas Morrison's critique implies that we have never used 
calorimetric techniques other than that described in our recent paper 
{2]. Needless to say, this assertion is incorrect. It is true, 
however. that we have never found a technique which is more 
satisfactory than the isoperibolic method which we have described. It 
is also true that this is the only method which we have found so far 
which can be implemented within our resources for the number of 
experiments which we consider to be necessary. In our approach we 
have chosen to achieve accuracy by using software; others may prefer 
to use hardware. The question as to which is the wiser choice is 
difficult to answer: it is a dilemma which has to be faced frequently 
in modern experimental science. We observe also that Douglas Morrison 
regards complicated instrumentation (three feedback regulators working 
in series) as being "simple" wheres he regards data analysis as being 
complicated. 

Douglas Morrrison also asserts that we have never used more than 
one thermistor in our experimentation and he raises this issue in 
connection with measurements on cells driven to boiling. Needless to 
say, this assertion is also incorrect. However. further to this 
remark is it necessary for us to point out that *one does not need any 
temperature measurement in order to determine the rate of boiling of a 
liquid?* 

(x) Douglas Morrison evidently has difficulties with our application 
of non-linear regression methods to fit the integrals of the 
differential equations to the experimental data. Indeed he has such 
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an idee fixe regarding this point that he maintains that we used this 
method in our recent paper [2]; we did not do so (see also 'stage 3 
calculations' above). However, we note that we find his attitude to 
the Levenberg-Marquardt algori t hm hard to understand. It is one of 
the most powerful, e a sily implemented "canned software- methods for 
problems of this kind . A classic text for applications of this 
algorithm [12] has been praised by most prominent physics journals and 
magazines. 

(xi) Douglas Morrison's account contains numerous misleading comments 
and desc r iptions. For example, he refers to our calorimeters as 
"small transparent test tubes". It is hard for us to understand why 
he chooses to make such misleading statements. In this particular 
case he could equally well have said "glass Dewar vessels silvered in 
their top portion" (which is accurate) rather than "small transparent 
test tubes" (which is not). Alternatively, if he did not wish to 
provide an accurate description, h e could s imply have r efer red 
readers to Fig 2 of our paper [2] . This t ype of misrepresentation i s 
a non-trivial matter . We have never used calorimeters made of 
test-tubes since we do not believe that such devices can be made to 
function satisfactorily. 

(xii) As a further example of Douglas Morrison's inaccur ate 
reporting , we quote h is last par agraph i n full : 

"It is interesting to note tha t the Fleischmann and Pons paper 
compares their claimed power production with that from nuclear 
reactions in a nuclear reactor ·and this is in line with their dramatic 
claims (9) that **"'SIMPLE EXPERIMENT' RESULTS IN SUSTAINED N- FUSION 
AT ROOM TEMPERATURE FOR THE FIRST TIME**: breakthrough process has 
potentia l to provide inexhaustible source of energy " . It may be noted 
t h at the present paper does not mention "Cold Fusion " no r indeed 
consider a possible nuclear source for the excess heat claimed." 

Douglas Morrison's reference (9) reads: Press release, University of 
Utah, 23 March 1989. With regard to this paragraph we note that : 
a) our claim that the phenomena cannot be explained by chemical or 
conventional physical processes is based on the energy produced in t h e 
various stages and not the power output b) the dramatic claim he 
refers to was made by the Press Office of the University of Utah and 
not by us c) we did not coin the term "Cold Fusion" and have avoided 
using this term except in those instances where we refer to other 
research workers who have described the system in this way. Indeed, 
if readers refer to our paper presented to the Third International 
Conference on Cold Fusion [13] (which contains further information 
about some of the e xperiments d e scribed in ( 2 ]), they will find that 
we have not used the term there. Indeed, we remain as convinced as 
ever that the excess energy produced cannot be explained in terms of 
the conventional reaction paths of "Hot Fusion" d) it has been 
widely stated that the editor of this journal "did not allow us to use 
the term Cold Fusion". This is not true : he did not forbid us from 
using this term as we never did use it (see a lso [13]) . 

(xiii) i n his section "Conclus i ons", Douglas Morrison makes the 
following summary of his opinion of our paper: 

**The experiment and some of the calculations have been described as 
"simple" . This is incorrect - the process involving chaotic motion, 
is complex and may appear simple by incorrectly ignoring important 
factors . It would h a ve been better to describe the exper iments as 
"poor" r ather than "simple" . ** 

We urge the readers of this journal to consult the original text [2] 
and to read Douglas Morrison's critique [I] in the contex t of the 
present reply . They may well then come to the conclusion that our 
approach did after all merit the description "simple" but that the 
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epithet "poor" should be attached to Douglas Morrision's critique. 

*Qur own conclusions* 

We welcome the fact that Douglas Morrison has decided to publish 
his criticisms of our work in the conventional scientific literature 
rather than relying on the electronic mail, comments to the press and 
popular talks; we urge his many correspondees to follow his example. 
Following this traditional pattern of publication will ensure that 
their comments are properly recorded for future use and that the 
rights of scientific referees will not be abrogated. Furthermore, it 
is our view that a return to this traditional pattern of communication 
will in due course eliminate the illogical and hysterical remarks 
which have been so evident in the messages on the electronic bulletins 
and in the scientific tabloid press. If this proves to be the case, 
we may yet be able to return to a reasoned discussion of new research. 
Indeed, critics may decide that the proper course of inquiry is to 
address a personal letter to authors of papers in the first place to 
seek clarification of inadequately explained sections of publications. 

Apart from the general description of stages 1-5, we find that the 
comments made by Douglas Morrison are either irrelevant or inaccurate 
or both. 
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Date: TUe, 18 JUI 2000 14:48 : 28 GMT 
From: Jed Rothwell <JedRothwell@lnfinite-energy.com> 
Subject: Re: Response to comments on my cold fusion status report. 

Date : Mon, 17 Jul 2000 13:15 : 39 -0700 
From: Edmund Storms <storms2@ix.netcom.com> 
Subj ect : Debate 

Dear Douglas, 

I would like to suggest an approach which might help clarify our 
different opinions about cold fusion. Your review of ICCF-8 and my 
comments about your review, I suggest, would make a good starting 
p o int for a debate between us about the subject. If you agree, this 
exchange could be published on the internet as part of Vortex-l and/or 
sci . physics.fusion. In addition, this will give other people a chance 
to raise issues we might have missed. To start the ball rolling, I 
have extracted the comments you made about my comments from your 
longer reply, to which I will reply. If you think this is a 
worthwhile project, I would invite you to respond in kind. 

Bes t regards, 

Ed Storms 

I would like t o thank Ed for the serious tone of his letter - so 
different from some other communications. On the other hand, was 
surprised by some o f his phrases which seemed out of character, such 
as "you distort the facts and give a completely false impression " , 
"you completely ignored", "you should at least represent the 
controversy honestly" . Well, I will try a nd respond to his p oints 
paragraph by paragraph; 

**1 will avoid such comments in the future because I realize you do 
n o t believe you are distorting facts, any more than I believe I'm 
doing such a thing. I will simply state the facts and allow the 
readers to come to their own conclusions.** 

Para . land 2 - no comment - expressions of opinion . 

P3. You asked where is the "Overwhelming evidence" against cold 
fusion? For this see the paper "Review of Cold Fusion" which I 
presented at the ICCF-3 conference in Nagoya - strangely enough it 
seems not to have been published in the p r oceedings despite being an 
invited paper - will send a copy if desired. As Dieter Britz has 
shown, most cold fusion papers were published before 1993 a nd are 
therefore in my summary . There it is shown that for every subject 
(excess heat, neutrons, tritium, 4 He, 3He, Gammas, protons) there are 
more null papers than positive papers. Further, and which is very 
damning, the quality papers almost all show null effects. The fact 
that cold fusion is in contradiction with a vast body of research, is 
expressed by s a ying that from this research work, t heories hav e been 
develop ed which are in agreement with the experimen tal results. Thus 
when it is written that cold fusion is in disagreement with theory, 
this basically means that it is in disagreement with the overwhelming 
experimental evidence on which the theory is justified. 

**While it is true, many papers a s well as much unp ublished work show 
null effects, this does not provide "overwhelming evidence " as you 
claim. Early in the field's history, much was not understood about 
conditions needed to make the effect work. Also, most of the work was 
based on the original method proposed by P-F, a method which has been 
found to resist reproduction. As understanding dev eloped, methods 
using finely divided palladium in ambien t D2 gas, gas discha rge 
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techniques, and proton conductors have been more easily duplicated. 
In addition, in spite of the known difficulties inherent in the P-F 
method, positive results continue to be reported . 

The second point you raise goes to quality of work . This issue is 
very subjective and is difficult to quantify in a short answer. I 
admit, much early work was either poorly done or showed obvious 
limitations, not all of which would be fatal. On the other hand, work 
at SRI (Stanford Research International) under the direction of Dr. 
McKubre employed very high quality calorimetry. This work showed 
anomalous energy in 19 samples, they showed the same patterns of 
behavior found in other equally good studies, and they revealed some 
of the requirements need to make the effect work. Surely, this study 
along with ones of the same high quality done in recent times should 
have some impact on the issue, and not be ignored in favor of poor 
work done in the distant past . 

The third point involves theory . Here, the important issue is being 
ignored. The present theory of fusion is based on studies using high 
energy plasma or high energy ion bombardment. The theory applies very 
well to these conditions. However, cold fusion involves low energy and 
a solid environment of regularly spaced atoms, i.e . a lattice. To 
equate these two conditions is like trying to equate air and a rock . 
I realize that some scientists argue that the same type of reactions 
should result from, and the same rules should apply to both 
envir onments. However, this assertion is a matter of debate, not an 
absolute requirement of nature. As such, it can not be used as a 
basis for rejecting cold fusion unless the assertion is proven to be 
true . Competent theoreticians on both sides of the issue have made 
very good arguments for their respective views. We need to be patient 
and wait to see which side prevails.** 

P4. sorry for my mistake in misquoting you. I appreciate you making 
the point that theories should take into account metals other than 
palladium . 

*This is an important point on which I would like to elaborate 
further. Because of the field's history, palladium has been given an 
extreme amount of attention . Early in the history, skeptics pointed 
out that palladium does not have the basic properties required to 
produce the effect. The atoms are too far apart, the electron 
structure is not sufficiently unique, and the claimed concentration of 
deuterium was too low to produce anomalous interaction. We now know 
that beta- PdD is not the active material. Instead, another phase 
having a very high deuterium content and having unknown electron and 
atom structures is the active material. We also know that many other 
metals, most of which do not absorb significant deuterium, are claimed 
to produce anomalous energy. Clearly, the conditions in which the 
anomalous effects occur are not understood and may, when they are 
understood, provide the mechanism demanded by skeptics. Again, we 
will just have to be patient.** 

pS. Harwell - "subsequent work revealed the presence of overlooked 
excess energy" . This is a completely misleading statement . 

What I wrote was "Harwell did 127 varieties o f experiment, and 
searched for excess heat, neutrons, gammas and tritons, but did not 
find any significant signal in any of them~. please note the phrase 
"significant signal". 

**Point taken. However, even P-F never claimed a significant signal 
by your definition.** 

Remember what happened ; Before the press conference of 23 March 
1989, Fleischmann talked to his friend Dav id Williams, an 
electrochemist, and told him of a simple experiment that would verify 
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his Utah work. Harwell assembled a multi-disciplinary team which spent 
half a million pounds on this ~simple experiment". They tried to 
repeat Fleischmann and Pons work and could not get the same results -
despite hav ing Fleischmann's help! 

**0£ the many mistakes made by P-F, the worst was claiming the method 
was ·simple" and could be easily reproduced. 

As for Fleischmann's help, according to Fleischmann, Williams refused 
to accept the help, deciding instead to attempt a completely 
independent replication. If this approach had been successful , the 
work would have provided a more convincing proof than if Fleischmann 
had been involved. Unfortunately , they made some ser i ous mistakes by 
ignoring Fleischmann's advice.** 

Also there is the problem of analyzing these different results. For 
example, should they use Newton 's Law o f Cooling as Fleischmann and 
Pons did at that time with a T to the power one term, or should they 
guess that they should switch, as F&P did later, to using Stefan's Law 
with a T to the power four term? Strangely enough, this did not seem 
to worry Fleischmann and Pons! 

**If absol ute calorimetry were being used, this issue would have been 
important. However, P-F used relative calorimeter based on a heater 
calibration and based on a resul t assumed to be null, measured during 
the long wait for anomalous heat . All that is required for t heir 
method to succeed is stability . This is why P-F were not worried. 
They would see a null signal for weeks, with periodic calibrations 
using the heater to make sure the calorimeter was stable. I f they 
were lucky , the signal would rise above the null value . Again, the 
heater calibration was used to determine whether this increase was 
real or not. Use of T to the first power (Newton) or T to the 4th 
power (Stefan) would only influence the amount of anomalous heat 
claimed, not the existence thereof. Unfortunately, t he description 
provided by P-F is very difficult to understand . As a result, what 
they did in the real world was not properly understood . ** 

I wrote "When they used the best technology , they found no excess 
heat". Now "best technology" is not the Fleischmann and Pons 
technique. Hope you agree that when they used best technology (the 
null method), they found no excess heat? Would it be fair to ask you 
why did you "completely ignore" , in your phrase, the best technology 
results of Harwell? 

**Attributing failure to see anomalous energy only to the method used 
is not appropriate in this field because other variables are equally 
important . The sample is very important in p r oducing the effe ct 
because potentially active samples are so rare. As I summarized in my 
review in Infinite Energy Vol. 6, Issue 31 page10, only a small 
fraction of samples from certain batches have been found to be active . 
Unless an a ctive sample is transferred from one calorimeter to 
another, it is not possible to reach any conclusion about the role of 
the calorimeter. ** 

Now some desperate people looked at the data using not the best 
technology, and claimed that they had found excess heat - which David 
Williams et al. deny - they say that there were minor statist i cal 
fluctuations but when all the results were combined, there was no 
significant signal . And what I wr ote on page 16 was "did not find any 
significant signa l ". 

I am sorry that you have adopted the position of certain people who 
search for the slightest fluctuation and claim that this part icular 
run showed excess heat while neglecting all the other runs which show 
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that there is no significant signal. Further, and what is worse, they 
neglect the very careful work done with one of the world's best 
calorimeters where they have three temperature controlled water baths 
round the object being studied - this is a super-Wheatstone bridge 
technique. The major point is, that it is much better to do a good 
experiment to show that outside (room) temperature effects are not 
important by eliminating them, rather than doing a poor experiment 
where one has to do doubtful calculations to try to prove that heat 
exchange with the environment is not important or is adequately 
correc ted for .. 

**On the other hand, McKubre used a water bath stable to +/-0.003 deg 
and calorimeters stable to <0.05 watts in which he detected heat up to 
2 watts on one occasion and heat significantly above the detection 
limit on 19 occasions, yet you ignore this work. As you have 
suggested, I have included in my reviews the fact that the effect is 
difficult to produce no matter what kind of calorimeter is used, good 
or bad. In contrast, I also include in my reviews the fact that many 
people have produced the effect and each has seen the same pattern of 
behavior, i.e. a relationship to applied current, a relationship to 
the D/Pd ratio, and a relationship to the properties of the palladium 
used. These patterns can not be produced by chance or error alone. 
Why do you not include and evaluate these observations in your 
reviews? * * 

The Harwell series of experiments were magnificent and it is pretty 
mean to look for a fluctuation and to try and ignore the totality of 
their results on neutrons, tritium. gammas and tritons, apart form 
excess heat with what was probably the world's best calorimeter. 

**Everyone, believer and skeptic alike, admits that neutron emission 
i s very rare a nd at a very low level, much below the detection limit 
of Harwell. Tritium is produced only very rarely and under conditions 
different from those that produce heat. Apparently, microwhiskers of 
metal plated on the cathode surface are required, a bit o f information 
not known at the time of the Harwell study. Gamma emission is absent 
even when helium is being produced. much to the disappointment of 
skeptics. On the other hand, tritons and alpha emission have been 
detected when the work is done under conditions which permit their 
detection. Failure of Harwell to see these other anomalous effects is 
not the issue at the present time.** 

p5A. Similar comment about the NHE lab experiments in Japan. But here 
we can make a more precise statement which in fact is in my report 
but I see it needs expanding to make it clear to all. 

I wrote two paragraphs about Miles's visit to NHE lab. He and 
Fleischmann claimed to find exceptional excess heat peaks. But they 
were all very small (much smaller than the Fleischmann and Pons claims 
i n cidentally). This was a n swered by the NHE people at ICCF-7 when they 
said that there were fluctuations but these fluctuations were always 
within a few standard deviations and therefore did not represent 
significant signals of excess heat. In my report, I quoted that Miles 
claimed errors of +/- 20 mW while NHE people said the errors were ten 
times bigger, + /- 200 mW . 

**It is easy to say errors are 20 mW o r 200 mW, but it is much more 
difficult to prove these assertions. Miles went to some trouble in 
his paper to justify his claim of 20 mW. The NHE people simply stated 
their v a lue as a belief . Yet, you emphasize the 200 mW value . Why?* * 

Now the General Electric group who did a thorough analysis of the 
Fleischmann a n d Pons work, concluded that F&P's calculated erro rs were 
far too small (the response of F&P did not answer the points made by 
the GE group of Wilson et al.) . 
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**The GE group came to the conclusion that the error claimed by P-F 
was too small, but it was not large enough to cause them to reject all 
of the P-F claims. On the other hand, their failure to reproduce the 
effect caused them to reject the P-F claims, not the error analysis . 
Hansen also evaluated the P-F work and also came to the conclusion 
that the errors were well below the claimed anomalous energy . (See 
Storms, Review of the 'Cold Fusion' Effect, J . Sci . Exploration 10 
(1996) 185 for more details). Three published and many unpublished 
evaluations of the P-F errors have come to the conclusion that errors 
in calorimetry did not produce the claimed anomalous results . Perhaps 
you might want to examine the literature in this area in more 
detail.* * 

However this question may be settled another way. It is universally 
agr eed that the e xcess heat claimed is not reproducible - even by True 
Believers. Then for a True Believer, the result of a series of runs 
should be a combination of two sets of results - firstly, a Gaussian 
distribution of random fluctuations with a certain standard deviation, 
and secondly, some runs where excess heat occurs and this would have a 
different distribution with a significantly higher average value. So, 
combining these two sets of runs, one would expect a messy 
distribution of excess heat values. But the actual results found as I 
wrote, "the distribution of fluctuations gave a perfect Gauss i a n 
distribution with three standard deviation limits of +/- 2.3% with no 
indication of excess heat occurring spasmodically" . 

I hope this is clearer to all now. 

** This approach is valid when a process is being influenced by random 
variables, and it is suggested here because skeptics believe the 
anomalous effects are caused by random error in the calorimetry. 
However, all of the work shows that the effect is not random. It 
depends on the nature of the palladium, i.e. it being crack-free, and 
on the particular batch used. As Miles published, and other people 
have experienced, once a piece of palladium becomes active, it stays 
active and can be made to produce anomalous energy at will. Miles 
took an active piece which made anomalous energy at China Lake in the 
US and showed the same effect at NHE in Japan. A dead piece was dead 
at both places while using the same calorimeter . ** 

P6. I am sorry that in one place I missed out Russia as an important 
collaborator. However, I did mention them extensively elsewhere and 
indeed Appendix 3 is devoted to them. 

Incidentally, I had lunch today with the Director of a major 
Russian Laboratory who is an excellent physicist, and he was very 
surprised to hear that someone in his lab was publicly involved in 
cold fusion . 

**1 hope you did not blow someone's cover.** 

6A . Do not understand the comment about India - I was only talking 
about countries where experiments were being done now . I was n ot 
making a list of countries which have stopped such as Spain which 
could not find neutrons after I visited the group. 

**Point taken.** 

P7. I do not think that the balance of publications on the reliability 
of the Fleischmann and Pons methods, is in favour of them . As I wrote 
above, the most complete and serious analysis was that done by the 
General Electric group and I would strongly recommend everyone to 
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return and study their paper carefully. 

** I agree . Also study Hansen, "Report to the Utah State 
Fusion/Energy Council on analysis of selected Pons Fleischmann 
calorimeter data", Proe of the Second Annual Conference on Cold 
Fusion, June 29-July 4, 1991, page 491. ( Available from Infinite 
Energy.) ** 

Edmund Storms 

P8. You say the "more modern methods of data collection which are as 
accurate and certainly more convenient than this" null method. Well. 
I am an experimentalist. If there is any doubt, then "you should try 
and prove yourself wrong " and use both methods . I do not admire the 
lazy way of saying this is "more convenient" and then do some unclear 
calculations to support this point of view. This is not the way of 
good scientists - they do the work. 

** Most people in the field do try to prove themselves wrong. 
However, one does not have to use methods more appropriate to Faraday 
to do this . Modern data acquisition is very reliable and, in most 
cases, is made redundant . Each person's approach needs to be examined 
rather than insisting that everyone use a particular 'null method' . 
In fact, some of the methods have a null method built in because they 
compare the potentially active cell to a dead cell, the anomalous 
energy being the difference between the output of the two cells. ** 

p9. Answer as above. "The Jones work has been completely discredited" 
- could you please send me a pUblication where Fleischmann and Pons 
repeated the very simple and inexpensive Jones (actually Lee Hansen) 
experiments? Experimentalist do experiments. 

Also could yOU send me any pUblication which "discredits" the Provo 
results? 

**P-F did not repeat the J-H work because it has no relationship to 
their work. P-F measured the amount of deuterium lost from the cell 
and compared this to the amount expected from applied current. No 
recombination was detected within +/-1%. As I show in my review in 
Infinite Energy 6, #31 (2000) 10, the applied current determines the 
amount of recombination. J-H used a very low current where 
recombination is high, while P-F used a high current where 
recombination is low. J-H made fools of themselves by ignoring this 
effect and by claiming that all anomalous energy can be explained by 
unrecognized recombination, while ignoring those claims for anomalous 
energy obtained from sealed cells containing a recombiner - a 
situation in which recombination is total.** 

P9a. On the 31 March 1989, to which I refer, Fleischmann did not say 
that he had done a control experiment with light water - he said that 
the 8 rom rod that gave no effect, was their control! This I checked by 
looking at the video tape of Fleischmann's talk. 

**Fleischmann said many things in the past which were wrong or 
incomplete. I'm sure you have done the same thing. The question is, 
what does this have to do with the present discussion about the 
reality of the cla ims? P-F published 11 null studies involving Pd-H20 
or Pt-D20, all of which showed no anomalous energy. Their failure to 
do many null studies early in their work, I suggest, has no bearing on 
the present situation . ** 

P10. Sorry if I was confusing. Your conclusion is that "the theory 
that you and others use to discredit cold fusion is not so perfect 
after all" . Well, I was being polite. There are two possibilities -
either the hundreds of experiments that have been made previously are 
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wrong, or the new and very difficult experiments of Dr. Kasagi is 
wrong. Which do you choose? 

"''''No other measurements of the fusion cross section exist at the low 
energy being explored by Kasagi. In addition, Kasagi is exploring 
this reaction in a lattice, not in a plasma in which most of the 
studies you note were made. The choice you suggest simply does not 
exist. Even Bconventionalo physicists are interested in the Kasagi 
work because it is very straightforward and very conventional in its 
approach . You might reasonably object to it having any relationship 
to cold fusion, but that is a different approach from the one you have 
chosen. "'* 
You may remember my polite conclusion; "These values are very high and 
merit checks". Too bad that you force me to reverse my politeness. 

Further, I discussed the possible ef f ect of secondary interactions, 
which you seem to have missed. 

** Your comments are all reasonable challenges to the Kasagi work. 
Nevertheless, the results do open some new issues in trying to explain 
the CF claims, do you not agree?** 

pll. This is interesting . I had been told that Champion came to 
Bockris and asked to be his grad student but Bockris was not 
interested, until he was told that $200,000 would be given to his 
funds for research. Now you say this is "completely false". Your story 
is that "Champion hired Prof. Bockris". Well, that does not sound 
good. One would expect a Distinguished Professor like Bockris would 
check out anyone who wanted to hire him? and find out the source of 
the money and if Champion had a criminal record? The claims that you 
talk about - are they the conversion of mercury to gold? If so would a 
Distinguished Professor not have some doubts? How would you react to 
such an offer? 

**The money was supplied by Mr Teelander, a rich investor, and the 
whole situation was checked out by the University, and approved. 
Universities accept grants to do research all the time, especially 
when amounts as high as $200,000 are involved. As for my approach, 
Champion asked me to do the work at LANL, which I refused because I 
did not think there was a snow ball's chance in Hell of getting 
approval. Nevertheless, the experiments were interesting and the 
claims, although hard to believe, are important. The question is, 
does a person reject an idea just because it is hard to believe or 
does a person go to a little trouble to check it out, especially for 
$200,OOO? Unfortunately, John Bockris, like the good scientist he is, 
checked it out, found positive results, and then paid a dear personal 
price for his efforts. But that is the nature of the present system 
in science these days - a system you seem to want to defend.** 

Pl2. My mistake if only one of Arata and Case used activated carbon. I 
will correct this and other mistakes. 

Pl3 . Thank you for your best wishes for more accurate work. I will try 
and do so . May I humbly suggest on my part, that you consider the 
possibility that 99.9% of scientists are correct in their opinion of 
cold fusion and try to re-evluate all the experiments that you like 
and also those that you do not like, with the thought that maybe cold 
fusion does not and cannot exist? 

** Well, Douglas. I have done this over the years each time I write 
another review, of which four are now in print . In addition, I have 
seen the effect work with my own e y es even though I have tried to 
prove my self wrong. I have built over 9 calorimeters of various 
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designs, I have studied the variables which produce error, and I have 
studied palladium to determine its important properties. All of this 
work is published in 21 papers, some in peer reviewed journals . At 
least to me, the work proves the reality of the claims. Can you say 
you have done as much to reach your conclusion?** 

(more accurately, could only exist with a very low probability of 
10'-40. 

Also could you please do experiments and not make calculations ( no 
doubt using a non-linear regression analysis with Kalman filtering) to 
disprove things such as recombination in the Hansen manner. 

**A person can do all the filtering or non-linear regression analysis 
a person can stand, but this will have no usefulness if the phenomenon 
being analyzed has no relationship to the claims being made . As I 
note above, Hansen's studies are completely irrelevant.** 

when a group of excellent scientists thought that Steve Jones was 
the only recuperable cold fusion experimentalist, they took him aside 
and asked him to segment his counters and see if he got the expected 
result. He did segment them and realized that all his claims of 
neutron bursts were false. Then he awoke and realized that cold fusion 
was crazy - but then he asked, how come these other guys are getting 
results that are obviously wrong? So with Lee Hansen, he did some 
trivial experiments which any self-respecting experimentalist would 
have done ages ago, and showed how you can get false results of excess 
heat. 

** Yes, this is a fair description. Jones knew the effect could not 
be true so he set out to discover the mistakes other people were 
making. He showed that recombination operates in cells to which a few 
rnA are applied. Rather than trying to show himself to be wrong by 
going to a higher current, he concluded that recombination was 
occurring in the P-F cells to which hundreds of rnA were being 
applied, this was in spite of direct measurements by P-F showing that 
recombination was not taking place in their cells. To prove either 
Jones or P-F wrong, I studied recombination as a function of applied 
current. This work, published in Infinite Energy, shows that Jones is 
wrong and P-F are correct. perhaps you would like to comment on this 
work and forget Jones.** 

So Ed, is there any change you can make to your experiments which is 
the equivalent of segmenting Jones's counters? For example, using a 
null method as Harwell did, or as Tom Droege did on a smaller scale? 

Maybe the committee was underestimating and you are also 
recuperable? please think about it and do simple experiments to try 
and prove yourself wrong such as blowing nitrogen gas between the 
electrodes every time you think that you have excess heat. 

** The question that naturally comes up when anomalous heat is 
observed is, what aspect of the measuring system could have failed. 
After all, only a few measurements are involved, i.e. temperature, the 
cooling water flow rate, and the applied power . All of these 
variables can be checked independently. In my case, I use a sealed 
cell containing a recombiner . Therefore, recombination is not an 
issue and blowing nitrogen would serve no purpose . On the other hand, 
when I obtained anomalous energy using Pt, I tried changing the 
current and showed that aspects of the behavior were completely 
reproducible. All of this work was published on the internet and was 
evaluated by many skeptics. As a result of their comments, I made 
additional measurements in an attempt to find the source of the 
energy. At this point, the excess energy is very difficult to explain 
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by operation of conventional processes .** 
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Morrison's Comments Criticized Jed Rothwell 
Date: TUe, 18 Jul 2000 14 : 52:00 GMT 
From: Jed Rothwell <JedRothwell@infinite-energy.com> 
Subj ect: Re: Fleischmann's original response to Morrison's lies 

Dieter Britz <db@kemi.aau.dk> wrote: 

>This is interesting. Rothwell, would you please tell us the origin of 
>this text? 

It was originally posted here. in sci.physics.fusion, in August 1993, 
with the attached introduction. I believe a version of it was later 
publish in Phys. Letters A, in response to the Morrison paper 
published there. 

- JR 

Originally-From: mica@world.std.com (mitchell swartz) 
subject : Morrison's Comments Criticized 
Date : Tue, 17 Aug 1993 13:30 : 44 GMT 
Organization : The World Public Access UNIX, Brookline, MA 

De ar Colleagues: 

There has been considerable misinformation circulating about 
the paper by Drs. Fleischmann and Pons in Physics Letters A,176 
(1993), May 3 . We were particularly rep elled by the various outlandish 
criticisms made repeatedly in this electronic forum by Douglas O. 
Morrison, which were transparently intended to tear down the work of 
other scientists without regard for the facts. Dr . Morrison's stubbor n 
belief that cold fusion research is "pathological science" is 
incorrect. Continuing to push that idea does not serve him well, nor 
does it help the cause of understanding the extraordinary phenomena 
associa t ed with hydrogen-loaded metals that have been revealed in 
numerous experiments these past several years. Accordingly, we have 
dec i ded to post the document that follows, which was prepared by Drs. 
Pons and Fleischmann and which was previously circulating within the 
cold fusion community. 

Best wishes. 
Sincerely , 

Dr. Eugene F. Mallove 
Dr. Mitchell R. Swartz 
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Douglas R. O. Morrison: Feb 25 2001 
Date: WadI 28 Mar 2001 14 : 54:38 GMT 
From : Rich Murray <rmforall @earthlink.net> 
subj act : Douglas R. O. Morrison: Feb 25 2001 

Douglas R. O. Morrison: Feb 25 2001 

Date: Wed, 28 Mar 2001 13:43:22 +0200 
From: Douglas Morrison <douglas.morrison@cern.ch> 

Organization : CERN 
To: Rich Murray <rmforall@earthlink.net> 

Dear Sir, Madam, 
It is with great sadness that I inform you that my father, Dr. 
Douglas R.O. Morrison, passed away on February 25, 2001, after a 
short illness. 
Sincerely, Fiona Morrison-Cassidy 

Should you need to 
to my horne at: 

Thank you. 

contact me or our mother please 
andrew.cassidy@bluewin.ch 

send me an email 

********************************************************* 

http : //www.hawaii .edu/News/kulama/000211/events.html 
UHM Physics colloquium : Future World Energy and Climate-
The Rise of Renewable Energies, by Douglas R.O . 
Morrison, CERN, Geneva, Switzerland, 3:30 p.m . 
Feb. 17, 2000 Watanabe 112 . (956-2937) 

http://www.natureasia.com/get.p15/contents/contents001102.en.shtml 
Now you see it, now you don't Nov 2 2000 
DOUGLAS R. O . MORRISON reviews 
The undergrowth of Science : Delusion, Self-deception and 
Human Frailty by Walter Gratzer 
********************************************************** 

http : //www.google.com 
********************************************************** 

Thursday March 29. 2001 

Rich Murray 
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