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A. NEWS FROM THE UNITED STATES
LATEST | NFORVATI ON FROM UNI VERSI TY OF UTAH

Except to provide information as to travels

of our local fusion scientists, the
Uni versity has elected to curtail inquiries
from nmedia representatives until further

work is done on the preparation of
techni cal papers. However, the foll ow ng
i nformati on has been received: Menbers of
the Physics department have set up
instruments to neasure both neutrons and
the presence of tritium The neasurenents
have all been negative. This is an
i mportant finding. Excess heat is still
bei ng produced in many of the experinents
going on at the University of Uah. Wile
Texas A & M has been "tuning" their
experiments to produce tritium many of the

SALT LAKE CITY, UTAH

OCTOBER, 1989

University of U ah experinents have been
enphasi zi ng the excess heat production.

The inplication is that the D + D fusion
reaction is produci ng heat but not through
the two better known reactions:

1. D+ D-->3He + neutron.
2. D+D-->T + proton.

Therefore, it is expected that the
following reaction (or a reaction that
consunes tritiumas fast as it i s produced)
is responsible for the excess heat:

3. D+ D --> “He + energy. (This is a
highly desirable reaction, if indeedit can
be proved to be real and controllable).

One researcher has reported, in at |east
one experinment, that alevel of tritiumwas
achieved in the electrolyte and then the
tritium decreased. The expl anation coul d
be that the tritium was being consuned
(probably on the surface of the cathode) in
a fusion reaction involving deuterium or
possi bly helium

As Dr. Hugo Rossi, Director of the National
Col d Fusion Institute, enphasizes the nost
i mediate priority is to solve sonme of the
probl enms of reproducibility and
repeatability. The National Cold Fusion
Institute has noved into their newquarters
at the University of Utah Research Park and
have several experinents running.



WORKSHOP ON ANOVALQUS EFFECTS | N DEUTERATED
MATERI ALS

Sponsored by National Science Foundation
(NSF) , and Electrical Power Resear ch
Institute (EPRI), Cctober 16-18, 1989,
Washi ngt on, D.C.

From MARSHA
Cor r espondent .

FREEMAN, Washi ngt on

The wor kshop, sponsored by NSF and EPRI was
closed to the press. Attendance was by
invitation. Dr. Paul Werbos of NSF
introduced the press to Dr. Thoras
Schneider (EPRI), Dr. John Appleby (Texas
A&M), Dr. Edward Teller (father of the
H bomb), Dr. George Mley (U of 111,
Urbana and Editor of Fusion Technol ogy),
and Dr. Paul Chu (Houston and of
super-conductivity fane). This report is
based on the neeting with the press.

NSF/ EPRI  PLANS.

Dr. Werbos stated that the workshop was
originated in discussions with EPRI and NSF
and resulted in invitations to some highly
credible people to chair the workshop.
Drs. John Appleby and Paul Chu, who are
internationally known and respected agreed
to be co-chairpersons. Dr . \er bos
conti nued, "Qur goal was to have a small,
little research planning session -- the
kind of thing NSF does every day of the
week -- the goal was to try to assess the
general state of the field. Even nore
importantly, to figure out what kinds of
new research nmight or mght not be
justifiedin this area.” Dr. Wrbos stated
that NSF does not have an official position
on cold fusion. The goal was to determ ne
if the scientific findings were inportant
and to determ ne what NSF and/or EPRI coul d
or should do about it.

Dr. Thomas Schnei der of EPRI stated, "W do
not have enough information In fact,
t he phenonena reflect a | ack of
under st andi ng  about aspects  of bot h
el ectrochem stry and physics which are in
t hensel ves inportant questions.

The focus of the neeting is to address
these phenonmena and seek and understand
what is happening and ©provide sone
suggestions for directions for future
wor k. "

STATEMENTS BY CO- CHAI RMVEN.

Dr. Paul Chu read the follow ng statenent,
"The anonmlous effects reported in the
nmet al -deuterium system are interesting.
NSF and EPRI decided to hold this workshop
... to invite scientists who have direct
and related experience in the research to
assess the experinmental status, toidentify
the experinental issues, and to determ ne
possi bl e future research needed to clarify
these issues. In this respect, the neeting
has been very successful.

"New, positive results in excess heat
producti on and nucl ear product generation
have been presented and reviewed in a
| ogical, frank, open, and orderly nanner.
Based on the information that we have,
these effects cannot be explained as a
result of artifacts, equipnment, or human
errors. However, the predictability and
reproduci bility of the occurrence of these
ef fects and possi ble correl ati ons anong the
various effects, which are common for the
accepted established scientific facts, are
still | acki ng. Gven the potential
significance of the problem further
research is definitively desirable to
i mprove the reproducibility of the effects
and to unravel the nystery of the
observations. "

Dr. Chu also stated that a | arge vol une of
experimental data has been presented and
various nodel s proposed.

Dr. GCeorge Mley was appointed as a
subconmi ttee chairnman. The co-chairnen and
t he subconmittee chairnmen woul d be working
closely with scientists in the field to
produce a formal report of the Workshop.
The report will be conmpleted within a few
weeks.

Dr. John Appleby stated that Texas A & M
had presented sone of the data at the Santa
Fe



wor kshop and that now much of the results
have been wi dely accepted. Dr. Appl eby was
careful to characterize the experinments as
"on palladium and D in the presence of

[ithium" He also stated that there were
participants in the workshop who are
definitely still sitting on the fence.

Dr. Appleby nade the follow ng statenent,
"W are happy our results are showi ng there
is sonething strange going on and we have
found that other people have confirnmed
those results, and those of F&P. Carefully
performed new experinments show that
anomal ous heating at pall adi um cathodes in
deuterium oxide with lithiumions present
appear to be real in many cases. Mbdre ...
experinments are needed by different groups
under controlled conditions. This is so
that confirmation by other groups of
resul ts obtai ned el sewhere can be obt ai ned.
VWhen detected, lowlevel heat is sporadic
and high-level events, such as those
described by F& and those that were
di scussed at the neeting by other workers
at the University of Uah, seemto be even
nore sporadic. There is evidence that the
appear ance of high levels of tritium which
has been noted definitely by two groups,
nmay not be an artifact. I would like to
point out that if tritiumturns out not to
be an artifact in this system that neans
that nuclear phenonenon are involved.
There is no other explanation. Notice, |
did not say fusion phenomenon".

Dr. Appleby enphasizes that we need to
learn nore about the palladium surface
conditions and of the role of lithium and
deuterium Further, if the events observed
are confirmed they are of great scientific
i nterest. It is difficult, Appleby
observes, to account for the data by
application of the present know edge of
physics and chemistry. There is a
reluctance to have to rebuild the whole
system of know edge of physics and
chem stry but he inplied that sonme such
structural changes may be necessary based
on the phenomenon observed.

TELLER SAYS TRY URANI UM

At the NSF/EPRI press conference neeting,
Dr. Teller (father of the H bonb) suggested
that uranium be tested for its ability to
host fusion reactions in a netal lattice.
(This suggestion taken together with the
i dea of the structure of the atom c nucl ei
[1] nrekes excellent sense. According to
Moon's theory of the structure of the
nuclei there is a basic series of 46
nucl ear configurations foll owed by a second
series of 46. Palladiumis the end el enent
in the first series of 46 and uraniumis
the end elenent in the second series of 46.
Edi tor).

Dr. Teller stated the follow ng: "Nunerous
interesting and partially contradictory
results on cold fusion are in di sagreenent
with the solidly established nucl ear theory
of fusion. There is a possibility to
reconcile the results with the theory,
assum ng that the deuterons act as neutron
donors with various materials (other than
deuterons or lithium or palladium acting
as neutron acceptors. The neutron transfer
by direct exchange is prohibited by the
Ganow penetration factor, but a catalytic
transfer of neutrons m ght be possible. It
is conceivable that the catalyst could be
an as yet undiscovered neutral particle.

"It is proposed that U-235 be tried as a
neutron acceptor because of its great
energy release and of its characteristic
response to neutron absorption. One nmay
alsotry toreplace deuteron initsrole as
neutron donor by beryllium nuclei.

"It is recormended in recognition of the
high class work that vyielded surprising
results that the effort be supported in
order to obtain clarification, whether the
results are due to sophi sti cat ed
difficulties in the experiments, or whether
a new phenonenon is involved. An exanple
of such a new phenonenon has been proposed
above without claimng that this indeed is
the explanation of the results.”



Appl eby stated that the whole story of the
neeting is not being revealed. There were
some very interesting newresults that need
to be carefully checked by the scientific
community, he stated. It is expected the
information will be published in the near
future in appropriate scientific journals.
(As Ceorge Mley is the Editor of FUSION
TECHNOL OGY, some of the papers will likely
be published in that journal. Ed.)

COWENTS FROM GECRGE M LEY

Dr. George Mley, who was appointed as a
sub-comittee chairman, stated that his
role was to stress reaction products. He
told the press that the reports of tritium
production is promising in the effort to
unl ock the nysteries still present in cold
fusion experinents. Mley also said there
was consi derable time spent in discussion
of new experiments including the search for
hel i um

Mley said, "Alnost all fusion reactions
that can be thought of as taking place
woul d have the tell-tale signal of helium
ash. There have been attenpts to neasure
this but it's a difficult neasurenent. We
discussed at length the need to stress
addi ti onal neasurenents that mght | ook for
helium in both the solid electrode
materials and in gas evolving from the
cells.”

Dr . Mley also nentioned that t he
nmeasur ement  of neutrons is difficult
especi al |y when being observed in bursts.
He states, "W have to renenber that
observations of any of these products | eave
open a number of issues. One of the nost
obvious being, instead of what we're
calling cold fusion or cold reactions,
nm ght be micro hot fusions due to perhaps
certain surface effects.”

The group Dr. M1l ey was chairing recogni zed
that there are a lot of particles and
reactions that were di scussed. Experinents
that can get nore data from a correl ated
experinment so that nore

of the expected nucl ear by-products can be

measured were al so di scussed. Further he
observed that it would be a big helpif the
experiments could be tied to theory. Some
of the theoreticians observed that thereis
sone hope that conventional physics nght
be corrected to provide suitable theory to
gui de the ensui ng work.

Dr. Mley concluded with, "For exanple,
| ow energy cross-sections are not that well
known. They haven't been neasured

Perhaps the conventional w sdom of the
extrapol ation of |ower energies is not
correct, and if that were strai ghtened out,
sone of the need for new physics would be
solved. This neeting nmade sonme progress in
hel pi ng t he experimenters and t heoreti ci ans
understand better what the problens were,
what each are | ooki ng at, where sonme of the

agreenents are, where sonme  of t he
di sagreenents are in the experinments, and
as the area matures -- as in all scientific

areas, maturity is often nmeasured by the
agreenent between experinent and theories
-- we would hope these two will begin to
conme together and lead to better
under st andi ng. "

QUESTI ONS AND ANSWERS:

In response to a questi on about
participants being |ess skeptical, Dr.
Appl eby stated, "I would say that the
meeting was certainly up-beat rather than
down-beat.” Mley stated, "W assuned t hat
sonet hing's happening, what do we do to
find out what it is. There was great
enthusiasmto try to unravel that issue.”
Dr. Chu said, "Everyone who participated
agreed nore work should be done.™

In answer to the question about the | ack of
doubting Thonmases in the workshop, Dr.
Schnei der made the foll owi ng corment, "The
nmeeting i ncl uded people  who uphol d
i ndi vidually speculative opinion ranging
from one extrenme to the other. However ,
the ground rules for the neeting were a
conventi onal scientific exchange of
opi nions and views. It was very successfu

in



achieving that objective. There were
people who |I'm sure were skeptical when
they came here. There were people with
positive results who were here. There were
peopl e who were skeptical when they cane
here and nmay have been skeptical when they
left. ... W saw a good scientific
exchange. W still have gaps in our
information and the effort today was to
identify research areas to go back hone and

work on to answer those questions.” 1In the
same vein, Dr. Chu said, "W proposed, and
all agreed, that the skeptics and the

strong believers should work on the sane
experiments."

When questioned about the interim DOE
report (July 1989) which was negative, Dr.
Appl eby answered that it was only an
interimreport, and this workshop will give
its findings and reconmendati ons to t he DOE
advi sory group. He also stated, "The
evi dence now i s nore persuasive that it was
in July."

[1] Lawrence Hecht, "The GCeonetric Basis
for the Periodicity of the El enents.", 21st
Century Science and Technology, pg 18,
(May-June 1988). Note: Hecht describes in
detail the theory devel oped by Robert J.
Moon, professor emeritus at the University
of Chicago. Mon attributes his theory to
an idea advanced by Nobel Prize wi nner
Klaus von Klitzing. The theory indicates a
structure for the nuclei of elenments that
is based, in part, on observations nade of
the fragment products of atomic fission.

Editor's note: One of the EUSION FACTS
subscribers talked to an invited attendee
at the workshop. He stated that 35 papers
were presented that were positive and two
papers that were negative. The presenters
of the negative papers left early.

In a tel ephone conversation with Dr. Thonas
Schneider (EPRI) he nentioned that a
proceeding of the workshop would be
published. EUSI ON

FACTS wll publish time and place of
availability as soon as that infornmation
becones avai |l abl e.

EPRI ALLOCATES THREE M LLI ON.

Subsequent to the NSF - EPRI neeting, the
El ectrical Power Resear ch Institute
announced the allocation of three mllion
dollars to further the progress of research
into solid-state fusion.

* * *

ELECTROCHEM CAL SOCI ETY MEETI NG

The Wal | Street Journal [1] reported on the
nmeeti ng of the El ectrochem cal Society held
in Hollywod, Florida October 16-20, 1989.
O the 1300 attendees registered for the
meetings fewer than 200 attended the cold
fusion presentations. Last May 1500
scientists attended a special session on
cold fusion in Los Angeles when Pons and
Fl ei schmann made one of their
presentati ons. Nei t her Pons nor
Fl ei schmann attended the Florida nmeeting
but sone nenbers of the DOE ad hoc expert
comittee did attend.

Twenty-four scientists delivered papers at
the meeting and reported results with new,
nmor e sophi sticated equiprment. One of the
seven reports reporting excess heat from
replication of t he FI ei schmann- Pons
experiment was given by Professor Richard
A. Oriani, Chemical Engineering Departnent
of the University of M nnesota. Ori ani
nunber anong the skeptics after his early
failure to replicate the FP experinent.
However, after obtaining a palladium rod
from chem sts at Texas A&M he soon was
observing excess heat. Dr. Oiani reported
the results were fascinating but erratic.
The rod would be involved wth the
evol ution of gases fromthe heavy water and
then at totally unpredictable tines, it
woul d begin produci ng excess heat for as
long as 10 or 11 hours before becom ng | ess
active. "There is areality to the excess
energy,"” Dr. Oriani reported.



Turgut M CGur, an associate of Prof.
Huggins at Stanford, reported that two
cells were being run -- one with ordinary
wat er and one with heavy water. The cell
wi th heavy water was producing excess heat
at therate of 1 to 1.5 watts nore than the
adj acent cell.

Dr. John Bockris of Texas A&M reported t hat
they have found a weak correl ati on between
the bursts of excess heat and the
production of tritium (a byproduct of
nucl ear reactions). However, as the
tritiumis being produced and enters the
electrolyte, it isdifficult to neasure the
sudden addition of tritium that nmay be
associated with the bursts of energy.

Efforts to neasure the production of
neut rons, anot her byproduct of sone nucl ear
reactions, was not so successful. Several
papers reported on efforts to neasure
neut rons. The data, generally, was not
concl usi ve.

REFERENCES:
[1] Jerry E. Bishop, "Cold Confort on Cold

Fusion Front.", The Wall Street Journal
Monday, October 23, 1989 pg B1.

* * * *

DEUTERONS AND TRI TI UM PRODUCTI ON.

One of the better papers to discuss the
branching ratio of deuteriumfusion is the
fol | ow ng:

Magdi Ragheb and George H. Mley, "On the
Possibility of Deuteron Disintegration in
El ectrochenmically Conpressed D* in a
Pal | adi um Cat hode", EUSI ON TECHNOLOGY, Vol .
16, Sept. 1989 pages 243-247.

The summary of the article is: "The
possibility of deuteron disintegration due
to polarization in the coulonb field of a
t ar get nucl eus accordi ng to an
Oppenhei ner-Phillips process is discussed
within the context of electrochemcally
conmpressed D" in a palladiumcathode. This

reaction i s possible between deuterons and
pal | adi um i sotopes, as well as between the
deut erons thensel ves. In the |ast case,

t he equi val ent of the proton branch of the
deut eri um deuterium fusion reaction occurs
in preference to the neutron branch. The
process provi des a possi bl e expl anation for

the observed energy release, tritium
production, and neutron suppression in the
Fl ei schmann and Pons experinment. |If such a
process can be experinmentally verified,

anal ogous processes | eadi ng to t he
disintegration of the °Be nucleus may be
achi evable."

Now that the reality of tritium production
has been denpbnstrated by the excellent
research perfornmed by scientists at Texas
A&M [ 1], the suggestion of the use of °Be
shoul d be explored. Note that Ragheb and
M1l ey are nuclear scientists. Their papers
also include nethods to calculate the
energy of various nuclear reactions and
show that internal conversion of energy in
a palladiumlattice could be achieved.

[1] Packham Wl d, Wass, Kainthla, and
Bockris (Texas A & M in "Production of
TritiumFromD,OEl ectrol ysis at a Pal | adi um
Cat hode" (publication pending).

* * * *

FUSI ON AMPLI FI CATI ON BY STI MULATED EM SSI ON
OF RADI ATI ON

By David H  Mtchell.
perm ssion of the author).

(Printed by

| NTRODUCTI ON

The recent high level of interest in fusion
[1, 2] has gener at ed nor e guesti ons
regarding the basi c nature  of t he
phenonenon than have been answered.
I ndeed, there appears to be no present
theory to explain it. Recent breakthroughs
in high tenperature superconductors have
again outstripped available theories.
Could there be a relation between the
wave/ particle nature of matter that, when



explored from the point of view of
st andi ng waves and el ectronmagnetic
theories, could explain aspects of fusion
and super conductive experiments? It is the
author's contention that the evolution of
knowl edge from standing waves that led to
the MASER, and |ater LASER, theories my
poi nt the way to an understandi ng of recent
br eakt hroughs and al so indicate new areas
of research

BACKGROUND

There are several different areas that
shoul d be covered in order to fully explore
the potential for finding a common
expl anati on of newly di scovered phenorenon.
First, let us explore sone of the recent
history in Anplification by Stinulated
Emi ssion of Radiation.

The concept of standi ng waves and r esonance
in solid, liquid and gaseous matter has
been explored for centuries. Resonant
effects of tuning forks on various
materials are used in beginning science
experinments for children. 1In the field of
el ectronics, basi c formul as for
transm ssi on l'ines, wave gui des,
comuni cations systens and anal og systens
in general are well known. (The recent
conversion to digital fornms has greatly
reduced the general know edge of this
information - except to designers of high
frequency har dwar e whi ch requires designi ng
around limtations i nposed by wave
properties).

The 1964 Nobel Prize for physics was shared
by Townes, Basov, and Prochorov for naser
(Mcrowave Anplification by Stinulated
Enmi ssion of Radiation) theory. Initially,
nmasers operated intermttently and had to
be punped in order to raise the energy
level of the electrons to provide a
nm crowave e ssion. Bl oembergen was able
to use a three-level system which provided
the first continuous nmaser. Note that this
is a nethod of achieving a resonance and
st andi ng wave phenonmenon with m crowaves.

Next, T. WMinman constructed the classic
ruby Laser, which has higher energy |evels
of

em ssion. Higher energy |levels nean that
em ssion is in the visible portion of the
spectrum A. Javan proceeded to devel op
the Helium Neon Laser. Notice that the
effect can occur in either solids rich in
el ectrons or in gases which also allow for
ri chness of el ectrons.

Chemi cal | asers foll owed and breakt hroughs
in Free-Electron Lasers [3] that wuse
magnetic fields to allow electrons to
directly inpart energy to light waves.
Again note that in all these devices, the
basi c el ectronmagneti c concept that a noving
el ectron creates an electromagnetic field
that propagates through space which can
then nove an electron is exploited. Al so,
note that a noving el ectromagneti c wave can
al so be expressed as a photon.

Inshort, it is beneficial to be aware that
t he present understanding of the universe
makes it necessary for the reader to keep
in mnd that at any time we may refer to
particles as waves and vice versa. So,
I'ight my be units of photons  or
el ectromagnetic waves. Li kew se, an
el ectron, proton or neutron nay be
considered as a particle or a wave. By
recogni zing that a particle or wave is only
an approximation of reality, we nmay open up
new areas of thinking.

Second, fusion phenonenon appears to have
been nore abundant than previously thought
[2]. Aside from stellar processes and
hydrogen bonbs, new areas being explored
i ncl ude the work of Fleischmann, Pons, and
Hawkins [1], and of Jones [2]. In
addition, the author has evidence that
"ball Ilightning" may indeed be fusion
phenonenon [4]. Research by Tesla at his
| aboratory in Colorado shows he observed
bal |l |ightning on several occasions [5] but
he attributed it to hot air expansion which
created a short-lived plasma ball. The
aut hor has analyzed the apparent energy
out put and behavi or and sees evi dence that
a standing wave or resonance nay be
occurring which enhances the fusion rate in
the "ball".



Lack of positive feedback and/or fusing
mat eri al prevents long-term stability and
the ball lightning event even coll apses.
Reported sightings where the ball has gone
through solid barriers w thout collapsing
indicate a fusion effect on an atomc
scale. A plasma would either burn a hole
or sel f-extinguish.

Reported sightings of ball Iightning where
burn hol es are present could support either
fusion or plasma. A likely explanation is
that the speed of travel through a barrier
woul d det ernmi ne the amount of heat transfer
from the fusing material. Hence, fusion
could account for both reported sighting
while a plasma ball could not. [Indeed, it
is clear that sightings would at first
appear to a trained scientific observer as
il lusions, fabrications, or outri ght
nysti cal aberrati ons. However , t he
expl anation of bal | lightning as a
natural ly occurring formof fusion explains
t he phenonenon in a manner consistent with
the apparently incredible observations.
Al so, the decrease in sightings of unusua

phenonenon, in general , is usual I'y
attributed to better ability to rule out
false clains. Hence, any itemthat appears
to be reported less in recent years is
assuned to be fol kl ore and/or fal se clains.

Inthe case of ball Iightning the reduction
in the number of sightings may be due to
ot her causes. The migration of popul ations
away from rural areas and the w despread
use of nitrogen-based fertilizers may have
reduced the nunber of sightings possible.
It is likely that nethane is the fusing
material in ball lightning or nmethane in
which one or nore hydrogen atons are
replaced with deuterium Current farmng
practices would prevent accunulation of
net hane pockets where observati ons woul d be
likely to take pl ace

It is interesting to note that experinments
at Sandia Laboratories did produce what
appears to be a ball lightning event. A
si ngl e experi nent that invol ved destruction
of the test apparatus did produce a visible
ball which left the field of vision at high
speed. The aut hor does not know

the details of the experinent but did see
a video tape of the resulting ball

In naturally occurring ball [ightning

sightings are al nost al ways before, during,
or immediately after a lighting storm In
Tesla and Sandia experinents, | ar ge
electrostatic fields were created. It is
i nportant for the reader to know the |arge
electrostatic fields naturally occur inthe
at nosphere and during electrical stornmns.
These fields intensify and then collapse
withlightning as the result. Al of these
man-made and natural events nmay create
conditions where the electrical potential
is strong enough to propel ions together
with enough force to fuse. However, the
nunber of ions fusing is too small for any
practical use.

Third, as denonstrated by Free-Electrons
Lasers and present fusion reactor design

powerful magnetic fields do exert very
| arge and neani ngful forces on the medi um
of i nteraction. The fact t hat
Free-El ectron Lasers exist and work shows
that standi ng waves of high energy content
can be achieved and controlled. The fact
t hat hi gh t emper at ure cont ai nrrent
structures where near breakeven fusion
ener gy is occurring i ndi cates t hat
controll ed fusion is possible.

STATEMENT OF THEORY

Fusi on Amplification by Stinmul ated Emi ssi on
of Radiation is a resonant or standi ng wave
effect that may be created by electron
injection into solids or magnetic or
el ectromagnetic injection into gases. As
the name inplies, the purpose of a FASER
device is to produce output energy greater
than the input energy by creating a
resonant area at the proper wavel ength to
all ow for fusion of the desired material

The concept involves energy injection to
create a condition where electric field
potential is sufficient to create a fusion
reaction. A properly tuned nmedium wll
t hen resonate, producing nore fusion. 1In a
metal lic nmedium | ow energy photons shoul d
be produced, in either the



mcrowave or infra-red (heat) range;
experimental evidence for this is the
Fl ei schmann/ Pons experinment (FPE). Visible
['ight would occur in an internmittent medium
tenperature plasma; evidence for this is
the orange/yell ow color of ball Iightning.
Very high energy would occur in a high
tenperature fusion explosion (ganma rays).
In sinple terns, the resonant effect known
inlasers is the key to high energy out put
in fusion.

FASER theory is therefore the theory that
nmeani ngful fusion occurs when energy is
punped into a resonant nedium for the
materials to be fused. If the wavel engths
of the resonant medium and the material to
be fused are properly bal anced, then energy
injection will create a resonant state that
results in anplification of the fusion
effect. This neans that energy of any
reasonabl e wavel ength can be achi eved usi ng
t he proper r esonant cavity, fusi on
materi al, and nmethod of punping.

A possible corollary tothis theory is that
superconductivity occurs when a resonant
state exists due to a proper balance
between resonant cavity, material, and
energy punped in. This approach would
expl ain why there are various limts to how
nmuch energy can be punmped into a high
t enper ature superconductor before it |oses
its properties. Since superconductors can
| ose their properties in the presence of
strong magnetic fields, this would indicate
a loss of resonance due to punping
i mbal ance.

By doing calculations of an entire system
using wave properties for all nmaterials
involved, it may be possible to predict
opti mum conbi nations for various fusion
results. The basic concept in calculation
and design is to treat all particles as
waves of a specific wavel ength of correct
magni t ude based on the particle's mass and
ener gy conponent s, t hen proceed to
deternmine the resonant frequency of the
entire system A sinple way to state the
theory is that an entire system should be
vi ewed as one nmssive particle having one
wavel ength. Proper punping of

energy into the system enhances resonance
at the characteristic frequency of the
system

AREAS OF EXPLORATI ON

Sever al areas of exploration present
t henmsel ves. One is the construction of
hi gh intensity el ectrostatic fields,
nmodul ated by m crowaves, into which CD, or
CH, gas nay be injected to test for fusion
ef fects. Also, injection of gases into
properly tuned Free-Electron |asers nmay
yield positive results. Since there may be
a rel ati on between superconductor behavi or
and resonance, netallic fusion may be
optimzed by analysis of the system wth
the intent of optimzing resonance. Also,
| ar ge sol ar flares are a maj or
el ectromagnetic effect. |f FASER processes
account for sonme fusion in the stellar
environnent, then observabl e effects shoul d
mani f est thenselves in the formof areas of
| esser and greater fusion due to resonant
disruption during a flare. Is this a
possi bl e cause of sun spots?

CONCLUSI ON

Fusion Amplification by Stinmul ated Eni ssi on
of Radiation may be a unifying concept to
help in the developnent of detailed
theories of various aspects of fusion and
possi bl y super-conductivity. Many observed
phenonenon can be accounted for by analysis
of entire systenms not as groups of
particles but as standing sets of waves

Optimzation of fusion systens should be
achi eved by resonant analysis of the entire
system fusion cavity, fusion material, and
punpi ng net hod.
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FORMULAS TO COMPUTE WAVELENGTH OF A SYSTEM

W = h / E where W is wavelength of
system h is Planck's constant, and E is
energy.

Ep = Eo + EK + Ee, where Ep is total
of a particle, Eo is rest energy of a
particle, Ek 1is kinetic energy of a
particle, and Ee is el ectropotential energy

ener gy

applied to a particle by punping using
electric, nmgnetic, or electromagnetic
fields. Note that Ek+Ee is constant.
Since EK is essentially zero, we can use
the value Ee which energy applied by
punpi ng.

Es = summation of Ep (for all particles in
chosen system O E;, = sunmation of rest
energies of all particles plus tota

punpi ng energy. This allows Es to be

conputed in bul k.

Knowi ng Es allows the conputation of W.
The current formulas for standing waves

resonant cavities, and | aser design nay be
used for optimal systemdesign. It should

be possible to generate FASER output
throughout nmuch of the electromagnetic
spectrum usi ng Free-El ectron Laser
techniques and at nm crowave/infra-red

frequencies in netallic lattices.
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Sci ence has often been
advanced by the insight from persons
working outside the field. Certainly
Fl ei schmann and Pons are not considered to
be nucl ear specialists and yet have nade an
uni que contribution to nuclear physics.
Mtchell's article has been printed herein
t he hopes that his suggested way of view ng
fusion reactions may trigger the thinking
of our readers and lead to sone further
creative thought experinents that may
advance solid-state fusion.

Editor's Comments:

Pl ease consi der the follow ng excerpts from
ot her scientists:

J. Rand McNally, Jr. in"On the Possibility
for a Nucl ear Mass-Energy Resonance in D +

D Reactions at Low Energy" Fusi on
Technol ogy, Vol 16, Sept 1989 p. 237ff
st at es: "Thus nucl ear nmass- ener gy

resonance together wi th other physics m ght
account for the reactions observed by Pons,
Fl ei schmann, Jones, and ot hers.
Experinental and theoretical confirmation
of this hypothesis is needed. Should the
results be favorable, the scientific study
of other nuclear resonances at "|ow
tenperature’ and high density mght be

quite prom sing, possibly ensuring “cold
fusion' a valid place in science."
P. K lyengar (BARC - Tronmbay, India) in

"Cold Fusion Results in BARC Experiments"”
(Fifth International Conference on Energing
Nucl ear Energy Systens, Karlsruhe, July
3-6, 1989) states in his summary: "The very
hi gh probability for the tritiumbranch in
cold (d-d) fusion reactions would indicate
processes of neutron transfer across the
potenti al barri er as postul at ed by
Oppenhei ner over half a century ago and
el aborated on nore recently by Rand
McNal ly..." [See Oppenheiner and Philips,
"Note on the Transnutation Function for
Deuterons. " Phys Rev 48, 500 (1935)].

P. K. lyengar as quoted in The H ndu August
7, 1989. "The fact that we see nore tritium
than neutrons in our experinents is

important for this



explanation... Deuterium fusion proceeds

through two nodes: one giving rise to
tritium as a byproduct and the other to
neut r ons. Under normal conditions these

proceed with roughly equal probability. If
one sees nore tritium then it inplies that
the neutron node is for sone reason
suppressed. .. Wthin solids deuterium
nucl ei have very |low energy and therefore
their wave spread, as inplied by quantum
theory, is much larger, of the order of an
angstrom This is nearly a mllion tines
nore than the spread in free space and

therefore, its charge distribution cannot
be treated as that of a point particle.
The increased wave spread reduces the
strength of the barrier and increases the
overlap of two deuterium nuclei. Thi s
enhances the probability for neutron in one
nucl eus to tunnel and fuse with the other
deuteriumnucl eus, while the proton renains
as a spectator, resulting in tritium
production.”

J. OM Bockris in a presentation to
att endees at the 13th  Annual Ut ah
Conference on Energy, Mning, and New

Technol ogy, U U Sept 8, 1989 discussed the
fol | ow ng: It is suggested that in the
electrical field environnent of a palladi um

deuteride lattice the nuclei of two
adj acent deuterons will line up as foll ows:
p-n:n-p. As aresult of statistica

tunnellng the end result will bep - n-n
p. Were the p-n-n beconmes the tritium
nucleus and the p escapes.

Packham Wl d, Wass, Kainthla, and Bockris

(Texas A & M in "Production of Tritium
From DO Electrolysis at a Palladium
Cat hode" (publication pending) make the
following statement after their report of
experiments proving that the observed
tritium cannot be expl ai ned by
cont ami nati on: "W are aware that

according to the classical theory of
nucl ear physics, when D-D fusion occurs

the rate of neutron production should be
approximately equal to that of tritium

This is not observed in the present

experinmental program W believe that it
isinportant firstly to establish the facts
about tritium production on electrodes.
The

11

t heory of el ectrochem cal confinenent will

be di scussed el sewhere. "

NUCLEAR SPI' N CURTAI LS NEUTRON PRODUCTI ON

Dr. Denni s Cravens, our Texas
correspondent, has sent EUSION FACTS a
report in which it is shown that the

probability of deuterium fusion reactions

can be nodified even in hot fusion. There
has been a lack of acceptance of cold
fusion in an electrolytic cell because of
the expected equal branching of the
deuterium - deuterium nuclear reaction.
Traditional nuclear physics has reported
many d-d events but with an al nbst equal

occurrence of tritium (with a proton) and
neutrons (wWith heliumthree). |In addition

the probability of occurrence of a nuclear
fusion reactionin a cold netal |attice has
been viewed as being highly unlikely. The
i nportance of this report is to show that
we are still |earning about the enhancemnent
of fusi on reaction under vari ous
condi ti ons.

The technical report [1] states the
following in the introduction: "One of the
mej or benefits to be gained by polarizing
the plasma nuclei is that the fusion
cross-sections, e.g. for DT and D 3He, can
be increased by al nost exactly 50%for DT
and by slightly | ess than 50% f or D-3He when
all spins of both reacting nuclei are
conpl etely polarized to be parallel to the
confining magnetic field. This enhancenent
factor has been widely established both
theoretically and experinentally."

The author reports the conjecture that it
may be possible to entirely suppress the
D-D reactions by polarizing the spins of
the interacting deuterons parallel to each
ot her. Experi nents have been carried out
to confirm that |aser-polarization has
confirmed a large change in the D-D cross
sections as conpared to unpolarized
systens.



The conclusion of the
question as to whether

report raises the
spin polarization

partially or greatly suppresses the DD
reaction. The statenent is nade that:
"Probably the DD reaction is partially
suppressed, through it is not conpletely

understood at present.

The concl usi on al so reports the findings of
i ncreased power out put of the D-*He reaction
due to spin polarization. Dr. Cravens
questions whether the spin alignnment nmay
exclude the D+D --> ®He + n as a nuclear
reaction and thereby favor the D+D --> T +

p as the favored reaction in the cold
fusion environnent.

Editor's note: The production of 3He and
possibly “He through relatively sinple

el ectrochem cal fusion should be carefully
considered. It may be that the ®He and “He
atonms are qui ckly consuned by ot her fusion

reactions. Inaddition, it is possiblethat
just as spin polarization changes the
fusion reaction cross-section for the DT

and the D-%He reactions, it nay be possible

to affect the fusion reactions in an
el ectrochemical cell by simlar neans. Joe
Champi on of Col unbia, Tennessee and Abe
Linton of Salt Lake City, Wah have both

filed patent applications on the use of
NVR-type electronagnetic radiation as a

nmeans of inproving fusion reactions.
REFERENCE:
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DOE CURTAI LS ASPECTS OF FUSI ON DEVELOPMENT

Marci a Freeman, EUSI ON FACTS correspondent
in \Washington, D. C. has sent us
information about the DOE s change of
policy in funding hot fusion.

Robert O Hunter, Jr., Director, Ofice of
Energy Research, DCE testified before the
Senat e Subconmittee on Energy Research and
Devel opment of the Committee on Energy and
Nat ural Resources, June 14, 1989.

Hunter's testinmony included the follow ng:

1. There is considerable controversy in
the department over the future design and
scope of the fusion energy program

2. The Conpact Ignition Tokamak (CT),
the main unit to prove hot fusion, has a
| ow probability of achieving its ignition
objectives. ("lgnition" is a fusion buzz
word used to inply that the energy out of a
fusi on machi ne reaches t he anobunt of energy
i nput into the nmachine. Ed).

3. The departnent is convinced that the
fundanmental physics of tokanmak confinenent
i s not understood.

4, Secretary Watkins, (Sect. of DOE) has
a strong personal interest inthe future of
fusion R& that will enbrace both magnetic
and inertial confinement fusion.

In a letter to Rep. Robert Roe, chairnman,
House Conmittee on Science, Space, and
Technol ogy, June 14, 1989 Secretary Janes
D. watki ns nmakes the foll ow ng points:

the AT will be
resol ution of key

1. The constructi on of

post poned due to | ack of
scientific unknowns.



2. Af ter a policy review by an
i ndependent, high-level comrittee, a final
version of the new energy policy will be
present ed.

3. The sanme amount of funding wll be
needed, however, t he fundi ng f or

construction of CIT will be deferred.

This testinony and letter from high-1evel
DOE of ficials is best understood by readi ng
a nore conplete background sumrary which
appeared in the Septenber 8, 1989 issue of
EIR This sunmary does not do justice to
the I engthy intervieww th Stephen O Dean,
president of Fusion Power Associates
(Gai thersburg, MD) who was fornerly the
head of the nmgnetic confinement systens
division at the DCE Ofice of Fusion
Energy. In sumary the nessage is:

The present administration and the Reagan
adm ni stration have been noving away from
following the Magnetic Fusion Energy
Engi neering Act of 1980 which was passed by
Congress during the Carter adm nistration.
There has been a concerted effort to
reasonably reduce spending. The current
fundi ng decisions are concerned with the

splitting of funds between inertial and
nmagneti c fusi on proj ects. The
administration is not asking to expand
funding to cover both approaches to the
study of hot fusion. Regardl ess of the
deci si ons of t he admi ni strati on, a
comittee wll be assenbled to nake
reconmendations. There is strong | obbying
for both inertial and nagnetic fusion
projects, however, it appears that the
projects of nost interest to the mlitary
will be favored in t he expect ed

rearrangenment of funds to both inertial and
magnetic. There is little |ikelihood that
any significant funding of cold fusion wll

result from the current conpetition for
funds.
Not e: The editorial position of FEUSION

FACTS is the foll ow ng:

1. The
policy for
and col d

lack of an organized national
t he devel opnent of both "hot"
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fusion provides the Japanese wth an
advant age by default.

2. Federal funds to support the health of
Anmerican industry is just as inmportant as
the expenditure of funds to support the
heal th of American citizens.

3. Current fusion devel opnent efforts
funded by the governnent should not be
curtailed but funds shoul d enphasi ze early

commer ci al i zati on  of whi chever fusi on
desi gns show the nost prom se.
4. Ther e exi sts an organi zati on vacuumi n

the United States for the effective and

efficient developnent of fusion energy
systens. EUSION FACTS wel comes any
for-profit or not-for-profit corporate

activity that will lead a consortium of
Aneri can business and scientific | eaders to
devel op col d fusion energy systens.

* % * * *x *x * * *x *x *x * * * *x *x * *

B. NEWS _FROM ASIA

COLD FUSI ON USI NG TI TANI UM

Dr. P. K lyengar, Director of the Bhabha
Atomic Research Centre (BARC), Tromnbay,
near Bonbay, India has witten about the

use of titaniumin cold fusion experinents
[1]. The Frascati group in Italy led the
way wth their experiment of |oading
titani um shavings with deuterium gas under
pressure. Their results wer e t he
measurenment of the emission of neutrons

[2].

A Chenmistry Group at BARC treated titanium
cut pieces wth deuterium gas at 50
at nospheres. The end result was the
rel ease of neutrons at a peak val ue of 3900
counts in 40 seconds conpared wth a
background count of 60 for 40 seconds.
Neutrons were em tted for about 30 m nutes.
Furt her experinments measur ed about
6, 500, 000 counts over a 7-hour period which
is well above any background count.



In a separate set of experinents, a
deuterated titanium disk was pl aced
over ni ght bet ween sheets of standard
nmedical X-Ray film A typical result was
that the developed film showed about a
dozen spot s of activity random y

distributed on the disk. Repeated exposure
of the same target disk showed activity in
the sane regions. Furt her nmeasurenents
showed that the titaniumdisk was emtted
beta particles of the sane energy level to
be expected by the radio-active breakdown
of tritium

The follow ng conclusion
reference [1]:

is copied from

"Aut or adi ography of gas-loaded Ti targets
denmonstrates in a sinple and el egant nanner
not only the occurrence of cold fusion, but
also the production of tritium The
estimated tritium to deuterium isotopic
ratio inthese targets is several orders of
magni t ude higher than in the initial stock
D,O and as such cannot be expl ai ned away on
the basis of preferential absorption of
tritium by the titanium as may be
suspect ed. The existence of highly
| ocal i zed regions (hot spots) on the target
surface wherein tritiumis concentrated as
wel |l as the occurrence of spots all along
the periphery of the disc, points to the
inportant role of lattice-defect-sites in
t he absorption process or in t he
accunul ation of tritiumfollowi ng nmgration
after its formation, at least intitanium"”

"The very high probability for the tritium
branch in cold (d-d) fusion reactions woul d
indicate processes of neutron transfer
across the potential barrier as postul ated
by Qppenhei ner over half a century ago."

As reported earlier in the Septenber, 1989
i ssue of EUSION FACTS, an article in The
I ndian Post (May 7, 1989) by M chael Neri
reports the follow ng: "Dr. K SV
Sant hanam head of the chenical physics
departnment at TIFR (Tata Institute of
Fundanmental Research, Bonbay), said, "W

also read the first reports of the
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experinment in the newspapers and deci ded
to attenpt it inmediately but changed two
i mportant paraneters of the Utah experinment
-- titanium in place of palladium and
sinmpl e sodium chloride for lithium' On
the FIFR s third attenpt (they wecked two
tenperature neasuring thyristors while
trying), a phenonenal tenperature rise of 1
degree C per mnute was recorded."

FUSI ON FACTS urges its experinental readers
to duplicate the work that has been done in
Italy and India using titaniumto produce
cold fusion. There is no question that the

|l ower cost of titanium as conpared to
pal l adium would be a large benefit for
commercializing cold fusion. First,

however, it is inportant to ensure that the
cold fusion findings of these scientists
can be replicated.

An entirely different use of titanium to
promote fusion is reported in [3].
Scientists at Br ookhaven Nat i onal

Laboratory accelerate clusters of heavy
wat er nolecules in a vacuum chanmber and
bonbard a titaniumtarget. The result is
pressures up to 80 mllion atnospheres and

tenperatures estimated to be in the
hundreds of thousands of degrees. In the
short inmpact time sonme deuterium atons
fuse. Bot h neut r ons and tritium
by-products are observed. This work is
expected to be continued at higher inpact

vel ociti es. The chemists, Robert J.

and t he nucl ear
reported their
1989 Physi cal

Beuhl er and Lewi s Fri edman,
chem st Cerhart Friedl ander
findings in the Sept. 18,
Revi ew Letters.
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C. LATEST ON_FUSION CELL PREPARATION

When Fl ei schmann and Pons announced t hat
the fusion cell could be replicated using
equi pnrent found in a typical high school
chem cal |aboratory, they neglected to add
that a highly-skilled electrochem st was
necessary. Al though Flei schnmann and Pons
explicitly stated on a later television
interview (at the 175th Meeting of the
El ectrochem cal Society, Los Angeles, CA
May 1989) there were concepts that they
were restrained fromtalking about (due to
patent considerations), nmany scientists
nm sunderstood. It has been widely believed
that all of the information necessary to
replicate the Fl ei schmann-Pons Ef fect (FPE)
was published in their first paper [1].

Proper preparation of a fusion cell

requires certain treatnent of the palladium
cathode both in terns of physics and
chenmistry. In addition, the electrode
arrangenent rmust be synmetric. Sti cking
two electrodes into a solution of heavy
water and lithium deuteroxide is not

sufficient.

The conbination of treatnent of the

pal | adi um cat hode (physi cal
nmust prepare the cat hode for

and chemi cal)
recei ving and

mai ntai ni ng deuterium atons so that the
ratio of DPd is about 0.9 to 1.0. In the
literature, t he preparation of t he

pal | adi um cathode is sonetines referred to
as "poisoning the electrode." "Poi soning"
can be viewed as a treatnent that prevents
an ion from entering an electrode (or
escaping from an electrode when inside).
Drs. Storms and Talcott at the Santa Fe
Wor kshop on Col d Fusion Phenonena, stated
that the D/Pd ratio cannot
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exceed about 0.67 unless the surface of
the pall adi um cat hode is poisoned. In a
personal comunication Dr. Carol Talcott
stated that M, Arsenic, and Co are typical
poi sons used with Pt and would probably
work with Pd.

who have
not as yet

The skilled electrochem sts,
replicated the FPE, have
reported in the published literature the
precise details of their successes. Ten
teanms in India, ten teans in Japan, and at
| east ten teans of scientists in the United
States have all been successful in
replicating all or part of the FPE. O her
scientific teanms such as MT [3] have
reported their |lack of success. None of
the discussion and none of the 32
references cited inreference [3] appear to
bear on the key factor of the treatnent of
t he pal | adi umcat hode to enabl e t he | oadi ng
of sufficient deuteriumto support fusion
reactions. Reference [3] reports only
negati ve findings.

Here is the latest sunmary of the
experimental conditions that should be
observed (as learned by FEUSION FACTS
staff):

1. The pall adium nust be annealed [2].
Prof. Huggi ns used cast Pd [4].

2. The heavy water nust be pure.

3. The electrolyte must be free from C

and carbon-cont ai ni ng conpounds.

4. The spaci ng of the anode with respect
to the cathode nust be symretric.

5. Quartz rods are suggested for use in
spaci ng the two el ectrodes.

6. Chemical s added to the electrolyte to
"poison” the cathode nmust be in the
mlli-mole | evels.

7. The "chargi ng" of the pal |l adi umshoul d
be done at low current levels so that the

net al
to the

lattice expansion has tinme to adjust



buil dup of the deuteride. Appleby, et al
[2] used 60 mAsg cm during charging and
600 M sq cmafter a suitable charging tine
for the fusion cell current.
8. After charging, the palladium cat hode
will have changed di nensi ons. One
investigator states that the neasure of
expansion i s a good i ndi cator as to whet her
the cathode will function properly (support
fusion reactions).

9. Even t hose experi nent ers who have been
wor ki ng successfully for several weeks on
fusion cells do not have 100 percent
successes. Particularly where the enphasis
is on the finding of neutrons, the success

rates are |ow Where the experinental
enphasis is on neasuring tritium the
success rates have been higher. Also, the

success of replicating palladium cathode
preparation to achi eve excess heat has been
90 percent or nore with sone of the nore
experienced scientists.

10. It is suggested that an experienced
el ectrochem st be consulted to help with

any fusion cell experinments. It is also
suggested that the experinental group
carefully review all the success papers
that have been published, especially [1]
and observe the cautions.
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R R. Parker, R D. Petrasso, MO Schl oh,
K. W Wenzel, and M'S. Wi ghton, Measurenent
and Analysis of Neutron and Ganmma Ray
Em ssion Rates, Other Fusion Products, and

Power in Electrochenical Cells Having Pd
Cat hodes, prepared for publication in the
Journal of Fusion Energy.
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Editors note: Previous issues of FUSION
FACTS have stressed the treatnment of the
pal | adi um cat hode. Such treatnent is such

a critical factor to success that we wll
continue to seek for nmore detail ed
informati on and share it with our readers.

* % * * *x *x * * *x *x *x * * * *x *x * *

D. FUSION IMPACT ON ENVIRONMENT

SOLI D- STATE FUSION CAN PRESERVE THE
ENVI RONMENT.

At nospheric pollution, acid rain, holes in
t he i onosphere, polluted beaches, polluted
seas that support Ilittle marine life,
vani shing forests, ravaged nountains,

fl ooded plains, and spreading deserts are
all environmental problems. Many of these
probl ens can be sol ved or alleviated by the
wi de-spread wuse of solid-state fusion
energy.

BURNI NG OF FOSSIL FUELS.

Much, but not all, of the atnospheric
pol lution stems fromthe burning of fossil
fuels (oil, gas, coal) in large power
plants to produce electricity. MIlions of
tons of coal and its equivalent in oil and
natural gas are used to fuel the boilers of
the | arge power plants that turn steaminto

el ectrical energy. The by-products of
conbustion: car bon di oxi de, car bon
nmonoxi de, various sulfur conmpounds, and

particul ates are



either renmoved at the power plant or enter

t he at nosphere. The resulting pollution of
the atnmosphere results in conmpounds that
produce acid rain.

Acid rain slowy destroys forests, destroys
aquatic life (unless there is plenty of
natural |imestone to counter the acid in
the rainwater) and even destroys the stone
statutes in our cities. Even tonbstones
and buildings nade of [linmestone or
dolomitic building blocks are slowy eaten
away by the acid rain and the atnospheric
pol lution.

Power plants are not the only burners of
fossil fuels. The nillions of autonobiles
and trucks that burn gasoline and diesel

fuel also add to the atnospheric pollution.
In addition to the carbon conpounds, these
transportation vehicles also vent nitrogen

conpounds into the air. Sone of these
chemcals, in the presence of sunlight,
turn into a variety of chemcals that

create the eye-burning snog in some of our
large cities.

O her atnospheric pollution cones from
ships at sea burning fuel oil and from
thousands of railroad | oconotives burning
di esel fuel. In addition, the aircraft
that ply our skies consunme thousands of
tons of high-grade aircraft fuel. Many
parts of the world depend on wood- burning
stoves, heaters, and fireplaces for cooking
food and war m ng hones. | n sone countries,

i ke Nepal, the wood-gathering has denuded
the forests and created conditions for
periodic flooding as the watersheds are
dest royed.

THE ROLE OF ENERGY | N MANUFACTURI NG

There is scarcely a product that is nmade or
consuned that is not created by energy.
For exanple, the energy cost of a head of
|l ettuce delivered to a New York grocery
store is estinmated to be about seven tines
the energy value of the lettuce (or other
f ood). If the rest of the world used as
nuch energy to grow and
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food as we do in the United

current consunption of the
polluting fossil fuels would greatly
increase with a strong increase in
at nospheric pol |l ution.

transport
States, our

Building materials for our honeg,
and factories are produced by energy
i ntensi ve manuf acturing processes. Gone
are the days when hand-work cut the trees,
sawed the wood, and quarried the rock for
our buildings. Today's structures are nmade
of steel, concrete, wood, al um num
plastic, glass, and plaster boards -- all
of which require copious anmounts of energy
t o manuf act ure.

of fices,

Sone of the energy that is now used in
manuf act uri ng COmes from electricity
generated in nuclear power plants. To the
extent that we increase the use of nucl ear
power, we decrease the use of power derived
fromthe burning of fossil fuels. However,

today's nuclear power plants produce
pol | ution of a different ki nd --
radi oactive pollution. Even though the

safety record of the nucl ear power industry
far surpasses the safety record of al nost
any other i ndustry, the production,
transportation, and storage of long-lived
nucl ear waste is a problem for today and
for hundreds of years to cone.

AGRI CULTURAL
POLLUTI ON

| MPACT ON  ENVI RONMENTAL

Currently two main sources of pollution
that stemfromthe i ncreases in the grow ng
of food and fiber are the burning of
forests to create nore agricultural |and

and the pollution caused by the washi ng of

agricultural chemcals into our streans,
rivers, |akes, and oceans.
Satellite pictures taken at night over

Brazil (and other devel opi ng nations) show
enornmous areas of burning forests. The
growi ng popul ations of the world's nations
must be fed and people do not eat tree
| eaves. Therefore, just as we in Anerica
destroyed a continent of forests to produce
the vast farm ands of our mdlands, so



too do other nations destroy their forests
to provide nore land to grow crops.

A century ago, we began to learn to rotate
crops so that nitrogen-replenishing crops
were rotated with nitrogen-depleting crops.
After the discovery that the major plant
macro-nutrients, nitrogen, phosphorous, and
pot assi um (NPK) could be nmanufactured and
spread on our lands, an agricultura
revolution took place. Crop Vvyields
increased dramatically. A new cheni cal
industry was born and a new source of
pollution was found. Billions of tons of
phosphat es, potash, and nitrogen-bearing
chem cals are now being poured out on the
land and, to some extent, washed into our
wat er ways.

Anot her source of less toxic pollution is
the gradual eroding of our agricultura
lands by wi nd and water. The Col orado
Ri ver after |eaving the high Rockies enters
land formations where water erosion cuts
through sedinmentary rocks that are easily
er oded. The result is a river that has
been characterized as being "too thin to
plow and too thick to drink." However dans
have hel ped to contain and settle out this
residue with the result that the great
canals flowing from the Colorado to the
fields of Southern California are, by
compari son, pure water.

However, other waterways have seen the
reversal of the process. The mghty
M ssi ssippi carries mllions of tons of top
soil fromthe heartland of Arerica to build
deltas in the @ulf of Mexico. The Amazon
is carrying scarce soil from agricultura
lands that were once Brazilian rain
forests. Al around the world the water
and the wind is renpving soils and the
deserts, in many pl aces, are encroaching on
arabl e | ands.

THE ROLE OF SOLI D- STATE FUSI ON ENERGY

There is no longer a question anong the
informed that solid-state fusion is a
reality. The
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"Can solid-state fusion
source of energy?" The

question now is,
become a commerci al
answer is, "Yes."

Wthin 20 days after Pons and Flei schmann
announced their incredible discovery, ten
teams of scientists in various nuclear
energy |laboratories and wuniversities in

India had replicated the discovery. In
Anmerica, our nuclear |aboratories are still
witing articles about their negative
results. This dramatic difference in

achi evenent requires sone explanation
Indiais aland of 800 mllion people. The
growmh in energy production is a critica
national priority. Therefore, severa
scientists had been, for several years,
experimenting with various forns of nucl ear
fission to help solve the national energy
probl em Sonme Indian scientists were
working in the area of cold fusion and in
the el ectrolysis of heavy wat er seeking the
means by which the vast energy of water
(actually of the deuteriumin water) could
be unl eashed.

When Pons and Fl ei schmann announced their
i ncredi bl e discovery, scientists in India
had only to nodify sone of the experinents
they were already performing. In Anmrerica
the fusion research teanms were all working
on hot fusion and |acked the experinenta
know edge of working with el ectrochemn ca
fusion. The result is history. Ten Indian
teans from nuclear energy |aboratories
replicated the Fleischmann-Pons Effect
(FPE) within 20 days. In the United States
where little or no el ectrocheni cal work was
being performed in our ten tax-supported
nucl ear |aboratories, the results were
negative
However, at Texas A & M a group of
scientists, including sonme internationally
renown el ectrochem sts, replicated the FPE
within [ ess than three weeks.

In India some 18 teans are now worKking on
solid-state fusion. The results hold great
prom se for the commercial production of
energy. One



group has denonstrated and cal cul at ed t hat
the energy available from solid-state
fusion conpares favorably with the energy
density in a nodern coal -fired power plant.
Their prelimnary design cal cul ati ons show
that a plant can be built and produce
electricity at about one-fourth the cost of
an equival ent coal -fired power plant.

SOVE PROBLEMS | N POAER PLANT DESI GN

This  power
scientists is

pl ant design by I ndi an

probably based on sone
reasonabl e technological forecasting in
which it is predicted that the life of the
fusion reactor parts will be extended and
that sone current known col d-fusion reactor
probl enms are handl ed. However, work is
proceedi ng on the construction and testing
of a five-foot |ong palladi um nesh cat hode.
(As far as the author knows, the Indian
report is the first nention of the use of a
pal | adi um mesh for a cathode. The renoval
of heat fromthe snall wires of a nesh is
obviously an inprovement over a rod
configuration).

Sone of the problens that nust be resol ved
before a commercial power plant can be
designed, built, and work successfully are:

* Heat exchange desi gns nust be i nproved
to work effectively with the relatively
| oner | evel of heat from solid-state fusion
(as conmpared with the level of heat froma
coal -fired boiler.)

* The netal lattice (palladium or
titaniun) mnust remain stabl e and productive
over long periods of tine before renoval
and refurbishing is required.

* The observed bursts of
soneti mes neutrons) nust

energy (and
be controlled

* The reproduci bility of the effect nust
be i nproved.
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* The production of tritiumnust either
be avoided or the tritium carefully
contained. (Tritiumis alnbst as hazardous

as | eaded gasoline).

THE I MPACT OF LOMCOST ENERGY ON THE
ENVI RONVENT

Al though it takes several years to design
and build a power plant, the cumnulative
i mpact of the wi despread use of solid-state

fusion energy is expected to have a
beneficial inpact on the environnent.
First, the anobunt of fuel that is avail able
is enornous. All fresh and salt water
contai ns about one gallon of heavy water
for each 7000 gallons of normal water.
Cal cul ations show that the available

deuterium can provide the energy needs of
the world for several nillion years.

In the early days of nuclear fission power
plants, the happy talk was that energy
woul d becone so cheap that it could replace

all other energy sources. This over
optim smmnust be, and is being, replaced by
careful and practical projections. There

is no question but that the deuterium fuel

costs will be low (about one cent per
gallon of fuel oil energy equivalent.)
However, plants nmust be built, naintained

The cost of
mai nt enance
esti mat ed
costs of

and periodically refurbished.
capital plus the cost of al
will be responsible for an
one-fourth of the equivalent
fossil-fuel fired power plants.

The best estimate for the cost of energy
from solid-state fusion is that it wll
cost from one-fourth to one-half the cost
of current electrical power. However, sone
further cost reductions mght be achieved
by siting small plants near the areas of
power consunption

PRQIECTED | MPROVEMENTS

Assuming that the electrical
solid-state fusion is practical and | ower
in cost than power from fossil-fuel power
pl ants, then the inpact on the environnent
wi Il be beneficial

power from



The foll owi ng trends toward i nproving the
envi ronnent are forecast:

1. Fusi on ener gy will repl ace
fossil-fueled energy with a reduction in
at nospheric contamination. Acid rain wll

decr ease.

2. The transportation of oi | will
decrease and therefore the potential for
oil spills will decrease.

3. The transportati on of fossil-fuels by
train and truck wll decrease wth a
decrease in air pollution.

4. Energy costs wll decrease, power
plants will be sited in appropriate regions

of the world so that the renopval of wood
for energy will decrease. The result will
be the preservation and, perhaps, the
regeneration of sonme of the world's
wat er sheds.

5. The decrease in sulfur in the
atnosphere will result in an increase in

the need for the production and application

of agricultural sulfur.

6. Lowcost energy wll be wused to
process human- produced wastes and gar bage.
Met al s, gl ass, paper, and plastics will be
recycled. The rivers and oceans will not
be used as rmuch for dunping garbage and
sewage.

7. Low cost energy will make it practical

to dredge the rivers and reclaimthe soils
and restore it to agricultural |ands.

8. Low cost energy will
distribute, and process water so that the
agricul tural | ands are retai ned or
protected fromthe periodi c damage by w nd
and water.

be used to store,

9. Low cost energy wll be wused to
process brackish or salt water for
agricultural use in reclaimng |ands | ost

to the desert.

10. Renptely sited solid-state fusion
power plants will be sources of waste heat
that will be
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used for the pronotion of food production,
probably under greenhouse conditions.

11. Agricultural products will be grownin
| ess tenperate regions of the world with a
reduction in food transportation costs and

a reduction in t he associ at ed
transportati on pollution.
12. Conpani es i nvol ved in power

production, including alternative energy
sources, will be inpacted by the | ower cost
of solid-state fusion energy.

13. Lowenergy costs wll increase the
building of plants for recycling hone and

i ndustrial wastes. The nunicipalities of
the world will consider |egislation for the
control of waste processing that would be

prohibitive in today's world. The result
wll be the gradual cleaning of waterways
and even the m ning and processing of sone
landfills for the glass and netals they
cont ai n.

14. Home and industri al
becone practical. The increase in |ocal
gardening wll decrease transportation
pol | uti on and noderate the demands for nore
agricul tural devel opnents.

greenhouses wil |

15. The processing of hone sewage at high
tenperatures (to destroy disease-causing
m cro-organisms) wll increase and the
resi due be used for agriculture purposes.

laws wll be

16. Stringent passed to

prevent the pollution of rivers, |akes, and
oceans. National waterways will be
restored to nore pristine conditions and
natural aquatic life will again inhabit
dead rivers, lakes, and seas. Comrercial
fishingwill berestored in vast areas such
as sone coastal regions of the U S. and
Eur ope.

17. | mproved agricul tural practices
involving the principles of organic
gar deni ng and farm ng will becone
wi despread. The use of chem cal
fertilizers will decrease with t he

resulting



decrease in the pollution of some of the
world's rivers and | akes.

18. Large sources of underground bracki sh
water will be processed for agricultural
pur poses. Some desert lands wll be
restored to production.

19. Pl anti ng and wat eri ng of new woods and
forests will be encouraged. The result
will be the trapping and containment in
growing trees of some of the atnospheric
pol lutants and the production of oxygen.

* * *x *x *x % * * *x *x * * * *x * * * *

E. LATEST NEWS AND DEVELOPMENTS

Dr. Faile (Chio correspondent to FF) has
sent us the follow ng papers:

K. Mur ukesapi | Ii ai, "lgnition of
Ther nonucl ear Fuels UWilising the Energy

Liberated in °®Li(n, T)%He Reactions.",
Japanese Journal of Applied Physics, Vol.
28, No. 8, pp 1462-1467, (August 1989).
Note: Murukesapilliai is with the Dept. of
Physi cs, University of Jaffna, Sri Lanka.
The paper is of interest for its discussion
of the lithium helium reactions which
"occur readily at room tenperature and
liberate 4.8 MeV per reaction.”

K. H. Johnson and D. P.

Clougherty, "Hydrogen- Hydrogen /

Deuterium Deuterium Bonding in Palladium
and the Superconducting/El ectrocheni cal

Properties of PdHx/PdDx.", Mdern Physics
Letters B, Vol. 3 No. 10 pg 795-803 (1989).

Not e: The paper di scusses strong
simlarities between superconductivity and
fusion potential. A fornmula is devel oped
for calculating the upper linmt to the
fusion rate of about 5 x 107"-?* fusions per

deuteron pair per second in Pd. This val ue
is considerably larger than the figure of

10n-7° fusions per deuteron pair per second
for an isolated D-D nol ecule. The authors
not e t hat
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this figure is still too small

excess heat.

to explain

* % * * *x *x * * * * *x * * * *x *x * *

Mar ci a Freeman (Washi ngt on, D. C
correspondent to FF) has sent us copies of
the foll ow ng:

MM Hecht, "Cold Fusion is Aive and
vell.";

R Mitra, "India joins the Race to Prove
Col d Fusion."; and

K. Yazawa, "Cold Fusion in Japan:
Excitenent and Success."; all appearing in
21st  Century Science and Technol ogy,
Sept enber - Cct ober 1989.

Rant anu Maitra, "Cold Fusion: New Findings
Overpower Stale Lies.", a series of

interviews with various U S. scientists
working in cold fusion. 21st  Century
Sci ence and Technol ogy, Novemnber - Decenber
1989.

* % * * * *x *x * * * *x *x * *

G. CALL FOR PAPERS

1990
FUSI ON
*Vienna... My 17-18, 1990
*Toronto..June 7-8, 1990
*Bonbay. .. Novenber 15-16,

I NTERNATI ONAL CONFERENCE ON COLD

1990

Send 2 copies of abstract of paper and
bi ographic data to:

Dr. V.M Bhat nagar

Alena Enterprises of Canada, Chemcals
Di vi si on

P. O Box, Cornwall, Ontario, K6H 5V7
Abstract Deadline: Novenmber 30, 1989.

* % * * *x *x * * * * *x * * * *x *x * *



COM NG | N THE NOVEMBER | SSUE:

The Novenber issue of FUSION FACTS Wil
contai n nore informati on about the NSF/ EPRI
Wor kshop and on the papers presented at the
October neeting of the Electrochenical
Society. The inpact article will be on the
agricultural industry. Further infornmation
on a FUSI ON BI Bl LI OGRAPY with a search and
retrieval program will be provided. This
conput er - based di skette i s expected to save
our readers many horus in tracking fusion
ref erences.
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SUBSCRIPTION REQUEST

PLEASE SEND ME THE NEXT 12 | SSUES OF FUSI ON FACTS
(12 I SSUES - $345, 36 | SSUES - $900)

Send Fusion Facts to:

NAME:

COVPANY:

PO BOX, DEPT:

CTY: STATE Z1 P

Your check or money order should be made payable to Fusion Facts and sent to:

Fusion Facts
P.O. Box 58639
Salt Lake City, Utah 84158

Any questions or conmments? Call (801)583-6232, or wite us.

23



