Richard L. Garwin
IEM Research Diwvision
Thomas J. Watson Research Centar
F.O. Box 218
Yorktown Heights, NY 10598
(914) 945-2555

June 14, 1989
(Via FAX to 9-(409) B845-4203)

Professor Johm Bockris

Texas A&SM University
Department of Chemistry
College Station, TX 77843-3255

Dear Professor Bockris:

Thank you very much for the draft paper sent 06/09/89,
"Observation of Tritium Productiom ..."

I have two major problems with this paper. 11 will refer to
the text by page and decimal“fraction of a page.

Page 2.9 You say that apprnxigntaly 10**10 atoms of tritium
are produced per second, niglu:tigq losses to the gas phase.
Of course, in the mechanism that you eventually cite, we
know very well that a npumber of Tritium atoms per second
produced would be equal to the number of neutrons produced,
and vou mention (page 3.2) "S50 neutrons per minute", but
where are the rest of the 10 billion neutrons per minuta

that you should be producing if your.tritium is due to
fusion?

So that ie my first problem-- that not only are you assuming
fusion under some very strange circumstances, you are
assuming fusion in a bombarding snergy range “that has bean
well explored (I designed and participated in an experiment
in 1951 to measure exactly this cross=-section), but also the
mechanism that vou cite will not work.

Fage 4.1 Here you say "Here, at the low radius of curvature
tipas, local electric fields of approximataly 10*¥*10 V/cm may
bring the D+ jion in transfer to an energy of 10 keV
sufficient to fuse with an absorbed D+ on the electrogde
surface." Well, even though one may get such wery high
electric fields, the energy that a charge can reach i
simply the electric field times the charge times the
distance over which the electric field operates. And this
distance is very small. In fact, the distance is limited by
the applied voltage, which is 10 wolts rather than 10,000!

Therefore, no matter how low the radius of curvature of the
tip, one can still not by this mechanism obtain deuterons of
energy in eV greater than the voltage applied to the cell.



PAGE 2
That has always been the problem, and it remains the
problem.
Flease let me know your views on these remarks.
Very best regards.

Sincerely yours,

Richard L. Garwin
Forwarded in his abseance

RLG:jtml:165%JE: 061489, .JB
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TEXAS A&M UNIVERSITY

DEPARTMENT OF CHEMISTRY
COLLEGE STATIOM, TEXAS 77B43-3155

Juna 14, 1989

Dr., Richard L. Garwin

IBM Research Division

Thomas J. Watson BEesearch CeniLer
r.0, Box 2148

Yorktown Heights, NY 10598

| Dear Dr. Garwin,

Thank you for your faxed notes on a draft of our tritium paper. My
ATIEWEL .

(1) Experimental Results in sciemtific measurements have a certein
probability of being "real" (i.e.is acceptable to the majority of sclentiste
balieving in the paradigms of the time). The solutions from the electrode
which gave tritius were analyzed by twoe independent methods (different
buildings, independent workers) at Texas A&M; three govermmentcal labs at two
| of which axtremoly experienced tritium analysts did the work and two private
| organizacions, at one of which an extremely experienced tritium analyst did
the work, All results agreed to +2%. Under sueh clrcumatances, the result is
effactively certain, - eertain, that it, that tritium to the stated degree was
In the seluriens glven for snalyels.

We have examined multiply the probabllity for it being there 1llielitly,
We conclude that the wilful injection Iin secrat of tritium by some person is
the only poseibillty. Howewver, the tritiue-time relatlion, - particularly ics
final walue, dopg correspond to the amount which would be eXpected to ba chere
had an alectrodo bean producing energy by means of the process:

D+ 0 =T+H+ 4.02 Mav,

Ifnr the time of the electrolygis. I doubt Lf sanyone who hapndled the
| measurements knew enough of the physical chemistry of solution - gas-
aquilibria tn do the calculatlons necessary teo put in the right amounts.

If these statements convince you that in 7 out of 1l electrodes, critium
\was produced durdng the electrolysis of D0 (LiOD} then the objectlons you
;uake (both which come from theery) can be set aside without argumenc. The
assunptions to the theery used must be inapplicable to the clrcumstances.

However, there would be the following to comment,

(1) BEranching ratios: the neutron production by all the people whe have
measured neutrons from alectrodes (and this (*The Jones Effect™} now sewms
establ fshed), are all far too small to produce heat. Because of The rare
character of thelr appearance, and the faect that they seem to turn up after
vary long electrolysis, T am aL present in favor of cthe idea that they occuk
in a Kiliow mechaniam, - eracking due to embrittlement (A fiald in which I
have much experience). There is a sonic technique whereby such cracking can
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be heard and we plan to listen for cracks and attempt te correlate such cracks
with neutron esmfiggion.

Msasurement of tritium to the same ordar as that found hare has alsoc been
obzarved by Grozel (Roma) and by Schoesser and Wollingford (Gainesville). If
ona acoepts it as established (and it is wuch less firm than the nsutrons),
then it seems to provide svidence that fusion does occur (whether the source
of the haat or not) and that the branching ratlo in golid astate confinement
differas from that in plasma. Dr. Guang Hai Lin, a physiclst werking with me,
has a model which seems to him qualitatively to rationalize this difference.

The wital peint in your lettsr concerns my attempt Luv ratiomalize fusioen
in the electrical double laver. My attentlon was Elrst drawn to this ildea was
a telephone corversatlon with Csikel (Hungary), who reported im sarly April
that he was getting neutrons but that they faded after an hour or two and

could be brought back by cleaning the electrods gurface.

At flrst I didn't think Csikel's confident statement that the potential
difference in the double layer could give snergles sufficient for fusion was
|credible. However, more recently I have argued as follows: order of
magnitude of tomperature for D + D fusion = 108k, Corresponding energy inm av
- 10%wv, When & deuteron in the Helmholtz layer at an electrode discharges,
|{d=utar¢n transfer) one cen see it (I simpify) as travelling about 1A though a
field of 10% volts cm™! and having, therefore, at the poeinc of impact with an
adsorbed deuteron ion on the electrode surface an emergy of 1 ev. If,
therefora, it is poz=ible to f£imd haf?rugenenu: Eninta in the double layer
where the local electrid fileld is 10°* _wolts cm™—, the dnuEarﬂns arriving
thegg will have an lmpact energy of 1H3 wv, (note, not 107 av),

Vhat is the probablliecy of this? It 1s possible to show that

I = H.
field at surface of radlus E r

Now dendrites have tip radii of10°7-10°% cm taking R as ~ lmm (our
electrodes), one easily obteins a 104 mapgnifying factor, more than enough.

There is much more to say, - Too such for the lecter. In recent years,
\Henderson (1BM, Almaden) and others have shown thaet the metal electren gas
extends out a few A ard would envelop the reglon in which the D' -D®* impact
loccured, Scereendng! I canmot here develop the model for p¥* (the adsorbed
|deuceron) but I think I can show 1its reduced charge (charge transfer bo the
metal) will alse ease repulsion.

I
|
[ Thus, one begina to see some rational medel, T have wrliLten thase words

lin the intevests of ¢olleglal eo-operation and discussion. I don't balleve
their substance should be Ineluded in my NMOTE. This ie intended as a brief
communication and its Iintentlon is to make credible the massive production ot
|tritium at gome electrdodes. I don't belleve more cen be expected at this
|time. 1 am, after all, not a wuclear theorlst working in solid state
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*unfinﬂm&nt. GCriticisms of my Hote, I believe, should try te shake the
Tﬂliditﬂ of the factas it reports.

| I stress that only 7 out of 11 electrodes gave tritlum. Further, an
pxtesﬂ heat preducing electrode (Fleischmarm-Pons Effect} gave an inerease of
rritium which could he explalned in terms of isotopic entichment dus to
lectrolysis, Corveraely, the tritium teported in the paper ig enough
feounting the gag-phase amount) to be conslstent with heat production through
D+ D=T+H {although we do not know {f the tricium producing electrodes

rrndunsd haat).

Sinceraly,

| Hfl NN
J. 0'M. Boekris

|P.ﬂ. I donn"t think thess matters will b resolved for a vear or two. The

i:imn of charging of alectrodes which have radii of curvature sufficient te

gElve heat to be measured by most calorimeters avallable is 1-3 months. Few
valld experiments have besn done (those at 5R1 (McHubie) seems to aveid all
the criticism I cam bring te most).

After the facts are known, and these yuclear particles connected with the
heat (if such a connection iz made), -this 1s the time te think about fusion
and theorize. To be frank with you, theorists can predict where the horse is
enly afcer they have been told it has left the stable.




