
was not well, but nevertheless he wanted to participate He was extremely active, with
his intelligent criticism, pointing out faults of lhe abstracts that he cumined his
contnbution was ~ry imponant in mU:ing the proper choices for this Conference, and
lam very grateful to him for his help

Let me finish by recalling thaI Giuliano wu not only a dedicated researcher in cold
fusion He was a great scientist He has shed light in many fields of Physics, and also
outside ofPhysies II is a pity that he is no longer with us: I think that we must look to
his memory for gUIdance on the future of science in gcnenll, and of cold fusion in
particular

Franco Scaramuzzi
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GIULIANO PREPA.RATA: AN APPRECIATION.

M. FleIschmann, E.N.E.A. c.R.. Frascati, via E. FermI, 45,
00044 Frucau (Rome), haly

Ladles- and Gentiemerl and. especially Emilia who is with lIS lOd.ay- I rnlly feel quite
unequal 10 this !aSk and. IS Franco bas said. we are remembenng Giuliano cspec...lIy
becall$e of hiS conlJibuuons 10 the subject whIch ....... 11 be the theme of tlus meeting.
However, we should also rc:c:aJl that Giuhano's mitlal won: was In the fiekh of Nuclear
and PanIcle Ph)'SlCS, FiB J. One of the problems with whIch he was especially collCClT>Cd
was the cltlremely difflCull question of why leptons are free whcreas quarks arc confined
(quarks which arc the constituents of hadrons). He sought the answer to this problcm in
the behaviour of the quantum fluctuations which, under certain conditions, form I giant
cohercnt field whicb confines the quarks. The conundrum of why we cMnot obtam free
quarks, wh,eh I\as puzded SCIentists so mtensely, was thereby explamed.

I bellCVC that the outcome of Gluhano's early researeh demonstnled one of hiS key
cmr.ctensocs namely, that if be thought one line of argument was c:om:et, then he wouJd
IIlSlSl on its vahdlly IfTcspectl''e of healed argumenu to the contrary trying 10 penuade
both him and !be Se>entirlC Comm\J/llty at large th.Il he was wrong.

In due course Giuliano's thoughu - and those of Emilio Del Giudice (who is with lllI today)
- turned towards the behaviour of ordinary matter. Of course, there is an analogy between
thesc: two research areas because a ~oherent eleclromagneti~ field establishes the ground
state so thai we mUSI certainly thmk about the behaviour of "ordinary maller'" in terms of
field theory: field theory is IlOlIJI esoceric subject to be confined to Partiele and Nuclear
PhysiCS (I). II IS equally imponant m modelling the behaviour" ofMordinary mailer" and il
....... 11 probebly be found that illS moSllrnporWlt ohll m Biology

IllS these lines ofreasorung wlll~h were responsible for the rClnforeement and extenslon of
our contllCU bea.usc I too bad been thinking about relaled pmblCfllS. I do not want thIS
shon presentation to deal with maners with wllieh I had been oec:upied but it is perhaps
somewhat ineviuble thai I should pay some allention 10 these topi~s because they were
central to our points of ~onta~t The series of questions which I had started to pose in the
1960·s can be ~llCdby lhe general questIon: is It possible to devise electrochemical
expenments whieh demonsInte the need to explain the behaVIour of ordinary maner in
terms of Quantum ElectrodynamiCS, Fig 2r I .....ill rerum to thiS Figure in due course. Of
course. II is the high sensitiVIty IS well as the high lime and spatial resotUUOll of
electrocbemieal methodology whieh makes such. questiOll meaningful

The ImpGrlllnee oftlus aspect lies In the facl that there were on.Iy rour people !mown 10 me
who realised that the wort whleh we had started on Cold FlISion had to be part of a wider
programme. Giuliano was pre-ernlllCntly one of these and the other three are present in
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the audience - however, I will IlOl emblmlss them by gJV10g their names. One of the
topics which came up repeatedly in our diSCUSSIons whieh is relevanl 10 part of the work
whleh we want 10 carry out in Fra.scati is the well-worn theme of the behaviour of ions in
solutIOn. As you will blow. the accepted model is that of the Debye-Huekel Theory,
where 1O'C postulate 1Iw a central ion is surrounded by an IOnle~ eonuolled by
the eJectrosu.lle lDlel'JoClJon oflbe IOnS. ThIS model was proposed in the 1920's but I would
doubt wbethef Debye would h1~ used dus jlUbeular model If he had tKtkd the problem
m the 1960,s. We ha~ to bear in mmd 1Iw we do no! have statIC ions surrounded by static
iomc allnOSpheres because the IOns execute Brownian mOU()I\$, Fig 4. Such random
motions must lead to radiation so that the model, Fig 3, can only apply at absolute zero
whieh is an uninteresting limit because we cannot have In ionie solution It this
tempenlUre. The model Violates the princIple of Microscopic Reversibility (i e. the
Second Law of Thermodynlrmcs) at any finite ternpentwe so that _ must conclude that
it has been fonnullted willun an inapplICable pIladigm.

At the ume It which I fillt considered such problems (the 1960,s) I only lmew one
Theoretical Physicist interested in Quantum Field Theory and his comment was: "well, it
is quite obvious, yOll have to think about this problem in temu of Quantum
Electrodynamics" and I replied "Qo,.ite so, but how7" I only knew bow to tackle I P'rt of
the problem so I put the whole ma"er uidt: unlil, in due course, GiuhltlO, EmIlio Del
Giudice and I swted 10 dl$cuss this Iopc once Ipm. They t.d takm the euentiaI step 10
1995 (1) and said: "it is qwte obvious that ifyou have I eohet"ent elc:ctromat;ndie field, the
JOlvall (in this ease water) will diVIde mID coherent and Incoherent domaJns". This is
illustrated in Fig S; models ofmis lund Yo1:re very popular in the 19th Century but Yo1:l1t out
of fuhion when Bemal and Fowler sllo..w that you canrlOt have two sorts of hqwds
within the COl1lext of Quantum Mechanics becalQe the molecules are indistinguishable:
there can be only one type of solvent. So here there is one of the big questiOllS namely,
while this is true within the framcworit of Quantum Mechlmcs. it is no! true wllhm the
fJameworfr; of Quantum Elcctrodynamies which tell us that the model 10 fig S is el1tlrcly
feasible. This dichotomy IS an intercstm& illustratIOn of the inflllCllee of paradigms on
seientlflC resc:areh; WI: have belicva;l in models of unifonn liquids for most of the lISt
centW)' (with the singular and highly Significant eltception of liquid "4 He) whercu we
know that the properties of liquids arc interpreted much beller in tenns of two-phase
models. SlICh two-phase models were abandoned because they are not consistent with
Quanwm MechanK:s whereas the real pomt II! issue has been the qUC5lion of the validIty of
this pIladigm in the modellina: of liquids.

We reahsed that If there are coherent and incoherent domall15 of the solvall, then
electrolytes will be confined m the Incoherent donullis where they will themsr:l\-es he In a
coherent stale. This model docs aCIUlIlly give a much better interpretation of the propenies
of electrolyte solutions than does lhe Debyc-Hucke1 Theory (3). I do nol WlIntlO labour
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thIS POint here: my purpose: In R.ISlnll it is because it has been Giuliano's intennon thai
the programme III Frascah should be much wider than that of uCold Fusion" alolle: one of
the lopi~ which we intend to investigate is that of the mfluence of weak alternating
magnetic and electric fields on the conduct.llllCC of IOns in soIl1tion , Fii 7. l1>cTe IS now
hardly Illy WOfk on conduettnee because it IS belteVal that everything 18 this field IS now
well-known and Yo1:II-estlbhshed. However, the SltuabOn IS R.thef lImiilr 10 that of the
Boston LellTlIna: Ctn~: whenever I field becomes W1popuilr, you can be pretty sure that
there IS a gelt deaJ more waIting 10 be discovered by changtna: the methodology
(laUllhter). In fact Fig 7 is based on the approach of Zhadin {e.g. see (4)) and perhaps our
RussUm colleagues here can tell US more aboUI this subject.

The outline In the prttcdll1' pangraph IS rcaJly somewhat back-tn-front because It has
been realised for I long time thai weak eloctne and mtpctlC fields have III enormous
mflucnee on biological proeesse:s. However, because the TheomJcal PhysiclStJ eartrlO(

thInk why lIus should be SO, It is believed thai the effecl$ must be W!OI'I3 (bughter) Now,
of course, thiS eaonot be true. [see that I am producing some laughter in the audience and
I think that Giuliano would have apprecitled this lind, abo, that he would have liked us to
take I forward looking view of the subjcct. What is wrong, of COW'$CI, is that our model of
the world is wrong. If the ions In solution are In a eohet"ent domain, then they behave IS

though they nave a much btgger mass than that of the single ionic SPCCIC1 They can
therefore wnc: mlO very we:ak Ilternaung eloctnc and magnetic fields (S). The wort of
Zhadln el. II will be ill swung pDlnt fOf research in Frucatl which will also COVCT sevenI
other related pt'OJcets. I do not believe that this worit will make lIS many friends!

We should note here ttult there is currently work on the influence of strong magnetic fields
on transport proecsses in which ease we observe incoherent scattcring (fields in the region
of I 1). The question of the consequeroet:S of coherent scatterins (fields in the regIon of
I n1) leads us Into I very wide area. in Biology and Physieal OICmisuy (IlMieed. ChcmISUY
m ,general).

I have often wondered why II Wll$ that GIuliano's IDt~tallonshave R.Iscd such intense
opposition. It seems to me that thiS Wll$ due to his general approach. He said: let us take
an experiment (or a scries of observations) and, instead of interpreting it according 10 the
left-hanO-side of Fig 9. IISmg the Classica.l Pll1ldigm to set ltp a model, let us sel ltp I
model within the Quantum Elccuodynamic Paradigm and see whether we get I beltcr
mteflll"ctation (indeed. whether t1us can expuun results ocbenvIse Inexplicable). The
problem with tIu:s approach is t!'.31111cads to cnbtlsms both uf the modc:las well as of the
way In wtuclllhe Quantum Eleeuodynamic Pandlgm has been set up In the fillt place.. I
believe that Giuliano suffered greatly on both scores because the normal view in Quantum
Theory is that the Quantum Electrodynamic Paradigm emerges somehow from Quanrum
Mechanies. Fig 8. Now Giuliano and Emilio helieve that there is really only one paradigm
In Natwe and that is Quantum Electrodynamics (ill view which I share). Classical
M«htnics rnay sometimes be In adequate desg,ptlOn while Quantum Mechanics ean Ilso
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We reahsed that If there are coherent and incoherent domall15 of the solvall, then
electrolytes will be confined m the Incoherent donullis where they will themsr:l\-es he In a
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be used In some SituatIOns. Ho~r Quantum Meehanics is somewhat Isolated from the
other pllradigms, Fig 9.

Giuhano followed the approach )'Ol.I would have expeeted from a Ma!hemat;cal Ph~s;cist

scekUl£ UltaprttUlOllS in ICmtS of a ma!hematic:a.lly c:omplete lheoly, Fig Xl, an aPSWICh
which tan (but sbouId ncx!) kad 10 the type of opposJhon I have n:ferred to. It IS rekvant
perhaps, that I SIde stepped ISSUeS Oflhls Iond by eonccntJaIl"I Instead on falsificatIons of
paradliflls e.g. by USing VloiallOns of the: Second La.,., of ThermodynamIcs, Fig 10 and Fig
4. In any evenl, we based our wori: on WHidden Agendas", Fig II, in wluch the: need to
invoke Quantum Electrodynamics was disguised, the aim being to give a general
discU55IOfl of weh topics at a latet" date. This approach served Lt$ very well up 10 the
pmnature publicity whieh surrounded the wort on "Cold FUSIOIlM

A$ I have already AId, GiUlIanO quest!OnCd me dosc:ly about our wort, d!SCU5Sl(lII$ wIueh
"'en: very profilabJe because we did nol haw: to talk at length aboul any one projc:ct
Giuliano SImple slud: ~hm,)'C$, next tOPIC" though Of! occasiOf! he: would say ~how would
you lackle this problcm?" These topics were all illustrations oftlw: first six items in Fig 2.
However in due course I realised that tben: ....as one missing element namely, \ht; direct
study of the effeeu of perturbations of the energy in many-body~s One can ask:
ho.... can II be lIlat biologicaJ mel chemic:a.l systeD'IS (I chInk certain classes of physical
S)'5tCRIS also) can manipulate $l'lU/1 energyquanlltle:S so welt? The answer ofcowx is thaI
this is IDlXIIDJRhcns.i!ll.e execpt as part of a many-body problem (e.1- see lhe sJlort
descnpllon of the effects of~ rMBJlChc and electric fields on !he conductance whieh I
have liready outlined). In due course Stan Pons and [said; we have !he means fOf one
further investigation so lei us $CC whether we can induce nuclear processes in a lanice al
low temperatures. So thai is why we are here It this Meeting!

Giuliano and Enl.lho latched on 10 this proJeellnunediatc:ly and came 10 Salt We City
where Gluhano wu gOlOg 10 pve a $CfOlnar on the underlYIng theofy applicable 10 "Cold
FUStOnM ineVlllbly, Stan Pons and I were very busy and I recall putting the brutal qUCS1ion
10 Gluhano: (we had had a large number of 5Cminars on the topiC aU based 011 the
Quantum Meeharucal Paradillm which predictably led to the conclusion that "Cold Fusion"
was impossible in the Ibsence of special assumption. examples of attempts to save the
paradigm) KProfessor Preparata (1 dId nol know him thai well then) are you going to
discus.s thiS problem In terms of Quantum Field ThcoryT' He replied. "Of course", so I
said. ''In that ease I will come: 10 your lectureM

• 11 wu illWnJMUng. My wife is here and
If you ask her aboul lhat day she Will tell you that 1 said: -I IYve mc:t a man IO-no SI)--s

ex.aetly what I say. Either we ate bolh eruy or we are both ric'u" (laughter). I also saJd 10
Giuliano: "'Then: is this absolutely amazing experiment carried out In 1929 wtllch has
since then been lotally messed up (expletives deleted) and this is this work of Alfred
Coc:hn on the electrodiffusion ofhydro~n in Pd wiresM

, see Fig 12 (6). lllave spoken
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about this befon: but I would like 10 ram IhtS down your throats once agam because It docs
lead on to the work In Frascati which Emilio Del Giudice WIll outline at thiS meeting. (7)
If you dePOSit hydrogen electrolytically in the central pan of the wire and then apply an
electric. field alonll this Wlre,)'OU find that hydro.,n moves more rapodly 10 the negatLve
end and less raptdly 10 the positive end than by dlffllSion llone. Fig. IJ is one of Alfred
Coehn's OI1gllW results. lfthc. po/anty IS revened, then one: can dctcet Ihe reversal oflhc
additlOMi moIlon. ThiJi was an absolutely beautIful expenrnem and the great Walther
Nemst congralulaled Cachn on the execution of this wort Nemsl was not I person 10
con&ratulalC anybody (laughter). I ollen describe thiS expcnmc:nt as Openmg lhe way for
some 6fthe ultimate experiments in Physics.

The mobility of the hydrogen followed the: Nemst-Emstein relallon so that hydrogen had 10

be present as protons. WhaIIS so amanng about Ihese results (and. perhaps., Alfred Coehn
did rlOI realize JlISl how amanng they were) iJi that hydrogen (of deuterium for that matter)
iJi extremely aron&lY bound In the Iart~ as can be shown by a Bom-Haber cycle. Fir-J2t
(I), We therefore arrive II a conundrum: bow can one IllIve extremely strongly bound
hydrogen or deulerium ions in the lanice:: while at the same lime they are free 10 move? It
seems to me that this conundrum can only be resolved within the framewort of Quantum
Electrodynamics (this is an example of the use of consisteneles I inconsistencies 10 jud~
the applicability I inapplicability of~igms. see Fig 10).

What Giuliano realised Immcdu,tely was thaI thiJi provided a means of Q)nfming
deulenum m the lattice (by analogy to the Bodun-Abamnov effccl) sollw we can create
an extended coherenl S)'SIem (the "l'-pllase) in In high state of charge and lhereby induce an
high rate of fusion (I). Giuliano and Emilio initially in Milan and then also wilh
Anlonella De Ninno in Frascali have achieved in a fairly rOUline way sustained specific
raid of excess enlhalpy production in the: - KlkWem" -J range and, 5QmCtimes., rates as
high as -IOOkWcm" .]. ThiJi is of course mucb higher than can be achieved in the
systenI$ whICh Sian Pons and I Inlllally InYC5t1g:a1Cd

I wanl to close With a penonal appreciation of Giuliano. For me il WOIIId be wrong 10
describe him as a man in a million. I think il would be cven wrong 10 describe hIm as a
man in an hundred million. For me he was a man who. with his breadth of vision which
latterly extended from cosmology 10 biology {and which is so necessary in the
developmenl of science}, who is only found once in a lifetime, perhaps only once in
sevenl lifetimes I am sure thai hiS wort will be Increasmgly apprllC'-'lCd. IDd I am jllSl
deeply saddened thai he has DOl lived 10 Wltnes.s ltus himself

So let us remember Giuliano .nd let us move forward to thiS next phase of work in the:
Natural Sciences. Thinking about Giuliano let us recall that he said lhat when people
lIUIintain that everything is known, then you can be sure Ihat nothing is Iolown. All we can
do is to move on 10 the nexl phase
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be used In some SituatIOns. Ho~r Quantum Meehanics is somewhat Isolated from the
other pllradigms, Fig 9.

Giuhano followed the approach )'Ol.I would have expeeted from a Ma!hemat;cal Ph~s;cist

scekUl£ UltaprttUlOllS in ICmtS of a ma!hematic:a.lly c:omplete lheoly, Fig Xl, an aPSWICh
which tan (but sbouId ncx!) kad 10 the type of opposJhon I have n:ferred to. It IS rekvant
perhaps, that I SIde stepped ISSUeS Oflhls Iond by eonccntJaIl"I Instead on falsificatIons of
paradliflls e.g. by USing VloiallOns of the: Second La.,., of ThermodynamIcs, Fig 10 and Fig
4. In any evenl, we based our wori: on WHidden Agendas", Fig II, in wluch the: need to
invoke Quantum Electrodynamics was disguised, the aim being to give a general
discU55IOfl of weh topics at a latet" date. This approach served Lt$ very well up 10 the
pmnature publicity whieh surrounded the wort on "Cold FUSIOIlM

A$ I have already AId, GiUlIanO quest!OnCd me dosc:ly about our wort, d!SCU5Sl(lII$ wIueh
"'en: very profilabJe because we did nol haw: to talk at length aboul any one projc:ct
Giuliano SImple slud: ~hm,)'C$, next tOPIC" though Of! occasiOf! he: would say ~how would
you lackle this problcm?" These topics were all illustrations oftlw: first six items in Fig 2.
However in due course I realised that tben: ....as one missing element namely, \ht; direct
study of the effeeu of perturbations of the energy in many-body~s One can ask:
ho.... can II be lIlat biologicaJ mel chemic:a.l systeD'IS (I chInk certain classes of physical
S)'5tCRIS also) can manipulate $l'lU/1 energyquanlltle:S so welt? The answer ofcowx is thaI
this is IDlXIIDJRhcns.i!ll.e execpt as part of a many-body problem (e.1- see lhe sJlort
descnpllon of the effects of~ rMBJlChc and electric fields on !he conductance whieh I
have liready outlined). In due course Stan Pons and [said; we have !he means fOf one
further investigation so lei us $CC whether we can induce nuclear processes in a lanice al
low temperatures. So thai is why we are here It this Meeting!

Giuliano and Enl.lho latched on 10 this proJeellnunediatc:ly and came 10 Salt We City
where Gluhano wu gOlOg 10 pve a $CfOlnar on the underlYIng theofy applicable 10 "Cold
FUStOnM ineVlllbly, Stan Pons and I were very busy and I recall putting the brutal qUCS1ion
10 Gluhano: (we had had a large number of 5Cminars on the topiC aU based 011 the
Quantum Meeharucal Paradillm which predictably led to the conclusion that "Cold Fusion"
was impossible in the Ibsence of special assumption. examples of attempts to save the
paradigm) KProfessor Preparata (1 dId nol know him thai well then) are you going to
discus.s thiS problem In terms of Quantum Field ThcoryT' He replied. "Of course", so I
said. ''In that ease I will come: 10 your lectureM

• 11 wu illWnJMUng. My wife is here and
If you ask her aboul lhat day she Will tell you that 1 said: -I IYve mc:t a man IO-no SI)--s

ex.aetly what I say. Either we ate bolh eruy or we are both ric'u" (laughter). I also saJd 10
Giuliano: "'Then: is this absolutely amazing experiment carried out In 1929 wtllch has
since then been lotally messed up (expletives deleted) and this is this work of Alfred
Coc:hn on the electrodiffusion ofhydro~n in Pd wiresM

, see Fig 12 (6). lllave spoken

XXV]•.'~

about this befon: but I would like 10 ram IhtS down your throats once agam because It docs
lead on to the work In Frascati which Emilio Del Giudice WIll outline at thiS meeting. (7)
If you dePOSit hydrogen electrolytically in the central pan of the wire and then apply an
electric. field alonll this Wlre,)'OU find that hydro.,n moves more rapodly 10 the negatLve
end and less raptdly 10 the positive end than by dlffllSion llone. Fig. IJ is one of Alfred
Coehn's OI1gllW results. lfthc. po/anty IS revened, then one: can dctcet Ihe reversal oflhc
additlOMi moIlon. ThiJi was an absolutely beautIful expenrnem and the great Walther
Nemst congralulaled Cachn on the execution of this wort Nemsl was not I person 10
con&ratulalC anybody (laughter). I ollen describe thiS expcnmc:nt as Openmg lhe way for
some 6fthe ultimate experiments in Physics.

The mobility of the hydrogen followed the: Nemst-Emstein relallon so that hydrogen had 10

be present as protons. WhaIIS so amanng about Ihese results (and. perhaps., Alfred Coehn
did rlOI realize JlISl how amanng they were) iJi that hydrogen (of deuterium for that matter)
iJi extremely aron&lY bound In the Iart~ as can be shown by a Bom-Haber cycle. Fir-J2t
(I), We therefore arrive II a conundrum: bow can one IllIve extremely strongly bound
hydrogen or deulerium ions in the lanice:: while at the same lime they are free 10 move? It
seems to me that this conundrum can only be resolved within the framewort of Quantum
Electrodynamics (this is an example of the use of consisteneles I inconsistencies 10 jud~
the applicability I inapplicability of~igms. see Fig 10).

What Giuliano realised Immcdu,tely was thaI thiJi provided a means of Q)nfming
deulenum m the lattice (by analogy to the Bodun-Abamnov effccl) sollw we can create
an extended coherenl S)'SIem (the "l'-pllase) in In high state of charge and lhereby induce an
high rate of fusion (I). Giuliano and Emilio initially in Milan and then also wilh
Anlonella De Ninno in Frascali have achieved in a fairly rOUline way sustained specific
raid of excess enlhalpy production in the: - KlkWem" -J range and, 5QmCtimes., rates as
high as -IOOkWcm" .]. ThiJi is of course mucb higher than can be achieved in the
systenI$ whICh Sian Pons and I Inlllally InYC5t1g:a1Cd

I wanl to close With a penonal appreciation of Giuliano. For me il WOIIId be wrong 10
describe him as a man in a million. I think il would be cven wrong 10 describe hIm as a
man in an hundred million. For me he was a man who. with his breadth of vision which
latterly extended from cosmology 10 biology {and which is so necessary in the
developmenl of science}, who is only found once in a lifetime, perhaps only once in
sevenl lifetimes I am sure thai hiS wort will be Increasmgly apprllC'-'lCd. IDd I am jllSl
deeply saddened thai he has DOl lived 10 Wltnes.s ltus himself

So let us remember Giuliano .nd let us move forward to thiS next phase of work in the:
Natural Sciences. Thinking about Giuliano let us recall that he said lhat when people
lIUIintain that everything is known, then you can be sure Ihat nothing is Iolown. All we can
do is to move on 10 the nexl phase
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