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ASME COLD FUSION UPDATE

Anerican Society of

sion in conjunction with

Mechani cal
ineers is to be congratulated for
ting COLD FUSI ON - A STATUS REPORT

the ASME W nter Annual Meeting held in
San Franci sco, CA Decenber 12, 1989.
Thi s session on cold fusion is probably
the nost inportant public presentation
of papers that has been given. The
session was organized and chaired by
two scientists from Cak Ri dge Nati onal
Laboratories, A R Sadl owe and Gordon
E. M chaels.

"Evaluation and Verification of Cold
Fusi on", by Gary M Sandquist (U of
Utah) and Vern C. Rogers (Rogers and
Assoc. Engr'g Corp. SLC, Uah).

Vern Rogers set the stage for the
session by reviewing the experinental
work  that has been reported in
replicating the F-P Effect. Extensive
lists wer e present ed of t hose
| aboratories that have successfully
replicated one or nore of the results
of the Fleischmann-Pons col d-fusion
experi nment. More |aboratories are
bei ng added to the success list every
week fromnmany parts of the world. The
article lists 18 |laboratories that
measured excess heat; 14 | aboratories
that found neutrons above background;
and 11 |aboratories that neasured
tritium

"A Prelimnary Investigation of Cold
Fusi on by El ectrol ysis of Heavy Water.
by C.D. Scott, J.E. Mochek, E. Newran,
T.C. Scott, GE Mchaels, and M Pet ek
(Cak Ri dge Nat i onal Laboratory
Publication ORNL/TM 11322 avail able
fromNTIS, Dept of Commerce, 5285 Port
Royal Rd., Springfield, VA 22161.)



The i nportance of this paper, presented
by Dr. Gordon E. Mchaels, is that it
is t he first publicly rel eased
informati on froma DOCE-funded nationa
| abor at ory.

Dr. Mchaels reported the experinmental
efforts found using both open- and
cl osed-system el ectrolysis usi ng
pal |l adium rods about 0.55 cm in
di anmeter by 8 cmlong. Due to the size
of the rods, excess heat was not
recorded until after several hundred
hours of operation. One of the charts
shows the excess heat during the |ast
500 hours of experinent CF-3.

Figure 14 of +the paper shows the
el ectrolyte tritiumcontent during the
first 40 days (text and chart | abel ed
"d", Title |abeled "h") of Test CF-3.
Tritium levels rose dramatically for
the first nmeasurenent (day 2) and drops
from this 25 tinmes background |eve

over the next 20 days. (Bockris of
Texas A&M has reported a simlar
phenonena. Tritium apparently being
consurmed in other nuclear reactions?
Ed.)

Neutrons were neasured at sonewhat
above the background rate. At  one
point the neutron count was 3 1/2
standard devi ati ons above background

On two other occasions, the neutron
count rate exceeded the average val ues
by three standard devi ati ons.

The excess heat neasured was usually in
the range of 5%to 15% however, during
one 12-hour period excess heat up to
50% was nmeasured. During this time the
experinental uncertainty was cal cul ated
to be 3% to 5%

The conclusions of the paper state:
"Prelimnary tests of the electrolysis
of DO utilizing LiOD electrolytes and
pal | adi um el ectrodes have not confirned
the "cold fusion" phenonena. However,
there have been several apparently
anomal ous neutron count rates, one
unexpl ai ned 25-fold i ncrease in
tritium and periods of many hours of
apparent excess energy. None of these
results has

been precisely reproduced, nor can
they be explained by conventional
nucl ear or chenical theory.

"Recent Stanford Wrk on Excess Heat
Ceneration Duri ng El ect rocheni ca
Insertion of Deuteriuminto Pall adium"”
by Dr. Robert A Huggins (Stanford
Uni versity).

Dr. Huggins reported on his continuing
experi nent al efforts (interrupted
briefly by an earthquake) in which he
uses specially prepared coin-shaped
pal | adi um net al . Huggi ns stated that
over 40 Moules of heat per nole of
Pal | adi um had been neasured in one cel
and the test was still running. This
anount of heat conputes to about 8.5
watts per cubic cm of netal. Conpar e
this figure to 50 watts per cubic cm of
core in a | arge nucl ear power plant.
Dr. Huggi ns has an excel | ent
presentation on closed fusion cel
calorinetry. W will try to get an
abbreviated article from him on this
subj ect for our readers.

Wth the careful preparation of the
pal | adium  Dr. Huggi ns appears to
obtain consistent results with no | arge
bursts of energy but with identifiable
"mcro bursts”. No neutrons appear to
be produced by his experinental
procedures, therefore, they no |onger
moni tor for neutrons. Future work wll
enphasi s going to higher tenperatures.

"A Transm ssion Resonance Model for
Cold Fusion", by Dr. R T. Bush,
California St ate Pol yt echni c
Uni versity, Ponona, CA

Dr. Bush bases his "scenari 0" or theory
on a suggestion by Leaf Turner (1989,
Letter to Editor, Physics Today, pp
140- 141). Turner suggested that cold
fusion may i nvol ve transm ssi on
resonances for deuterons diffusing
through a periodic array of



wells fornmed by an array of
deut eron- occupi ed wells. Bush's paper
di scusses in detail the conditions
under which wave-like deuterons can
achi eve the transm ssion resonance. At
resonance the probability of fusion is
greatly increased.

The conditions for resonance are shown
to be temperature sensitive. One test
for the theory is the explanation of
neutrons being enmitted by deuterated
titanium at -30 deg. C. It is of
consi der abl e i nterest t hat t he
calculations from the theory predict
this observed phenonenon.

Cal cul ations for other tenperatures (of
the nmetal lattice) are given for both
titanium and palladium Experinenters
should be able to use this theory and

the calcul ations in fusion cell
experi ments. It is expected that the
theory will quickly be validated or

nodi fi ed with new dat a.

A postscript to the paper shows howthe
theory explains the inportance of
l[ithium in the fusion cell. It is
shown, by the theory, t hat at
tenperatures near 20 and 103 deg C for
l[ithium6 and tenperatures near 20 and
98 deg C for lithium 7 that the
following nuclear reaction nmay be
i nportant:
Li +d-->2 “He + energy.

The energy woul d be about 22.4 MeV for
[ithium 6. The author notes that
failing to find “He shoul d not be taken
as critical to the experinment. Qhers
have suggested that “He would be
depl et ed by other nucl ear processes.

"Coherent Fusion Theory." by Dr. Peter
L. Hagel stein, MI1.T.

Al t hough this paper searches for a "new
nmechani sn', the theory presented is
based on basic and known principl es of
physi cs. Dr. Hagel stein states "The
basic premise of the theory is that
of f - resonant coupling between two
fusing nucleons and a macroscopic
system can occur through the

el ectromagnetic interaction. An
example of such a wvirtual fusion
reaction is He + "He ---> @P"He

For exanple, a proton and a deuteron
can fuse conventionally to *He fol | owi ng

the emssion of a 5.5 MV gamms. | f
instead a |ow energy photon is
exchanged, 3He is still created, but

only in a virtual sense. exot herm ¢
i ncoherent reaction pathways exist for
nost of the virtual fusion products.”

Hagel stein goes on to devel op a nodel
in which the reaction dynamics of a
class of fusion reactions can be
anal yzed. The nodel is devel oped by
the use of semiclassical field nodel
expressed in Hamiltonian equations.
Each step of the nodel is rigorously
devel oped. The mathematical steps
proceed to a semclassical Ham | tonian
di agonal i zation in Part I11.

Part 1V considers the Lattice Dynam cs
of the nodel and considers the
mat hemmatical terns of the criterion
that nust be net for exothermnic virtual
fusion reactions to occur. Hagelstein
states "This constraint appears to be
quite severe, and it is not obvious
that it can be nmet wi thout substanti al
enhancenments in tunneling. ( Per haps
the Bush approach <can provide an
expl anation of conditions in which
tunneling i s enhanced).

Part V considers the nathenatics for
the conbined nuclear and lattice
system This presentation is foll owed
in Part VI by the mathematics for a
"Driven Coupl ed Nucl ear - Lattice
Systenf. An exanination of the terms
inthe resulting equations | eads to the
following statenent "... it appears
difficult to produce substanti al
observabl e ef fects w t hout enhancenents
of the tunneling probability."

In Part Vi Hagel stein  di scusses
Nonlinearities and Strong Driving
Ter ms. In this effort, the author

states that this discussion nust be
vi ewed as the begi nning of a larger and
possibly involved effort. The reader
must appreciate the rigor wth which
Hagel stein is developing his nodel.
Wth a few cycl es between experinental
data and nodel corrections, it is
expected that this nodel wll



contribute substantially to the
devel opment of cold fusion and a better
under st andi ng of the conpl ex reactions
that are being reported.

In the Sunmary and Conclusions in Part
VIIl of the paper, the author provides
us with a discussion of the needs to be
met and/or the outcones of the nodel
i ncluding the foll ow ng:

1. The need for enhancenent of
tunnel i ng may be overcone by a two-step

beta/fusion reaction involving an
i nternmedi at e neutron.

2. A connection is nmade between | aser
physics and the fusion problem

3. El ectromagnetic interaction nmay
pronot e fusion events.

To those readers who can nanipul ate
Ham | t oni an equat i ons, we hi ghly
recomnmend this work. We al so reconmend
that you study this paper and share
your ideas with the author.

NOTE: The above papers can be obtai ned
fromASME, 345 E. 47 Street, New York,

N. Y. 10017. The codes are Bush --
89-WN/ TS-3; Sandquist & Rogers --
89-WE/ TS- 2; and Hagel stein --
89- WA, TS- 4. Copies are avail able for

15 nonths after the date of the neeting
(12/12/89).

* * * * * *

B. MORE NEWS FROM U. S.
FORTHCOM NG TECHNI CAL PAPERS.

K.B. Wualey (U of Cal. Berkeley),
"Boson Dynanmics  of Deuterium in
Metals.", Proceedings of the NSF- EPRI
Wrkshop on Anomalous Effects in
Deuterated Materials, Washington D.C.,
Cct ober 1989 (in press).

K.B. Wualey (U of Cal. Berkeley),
"Boson Enhancenment of Finite
Tenperature  Coherent Dynamics for
Deuteriumin Metals.", Physical Review

B, to appear February 1990.

Drs. Scott and Talcot Chubb, Naval
Research Laboratory, w |l be forwarding
copies of their presentation given at
the NSF-EPRI Wrkshop as soon as the

current publ i cation revi ew is
conpl et ed.
"Report of the Cold Fusion Panel.", A

Report of the Energy Research Advisory
Board to the Departnent of Energy,
Novenber 1989. In printing. [ The
letter by John W Landis, Chairman of
the Energy Research Advisory Board to
the Secretary of Energy, Janes D
Wat ki ns contains the follow ng: "On
Novenber 8, the full Board revi ewed the
concl usi ons and recommendati ons drafted
by the Panel and, after making only
m nor revisions, approved the report
unani nously.” The report contains the
following Sunmary of Tritium Results:
"Some experinents have reported the
production of tritiumwith electrolytic
cells. The experinents in which excess
tritium is reported have not been
reproduci bl e by other groups. These
nmeasurenents are al so i nconsistent with
the neasured neutrons on the sane
sanpl e. Most of the experinments to
date report no production of excess
tritium Additional investigations are
desirable to clarify the origin of the
excess tritium that is occasionally
observed. "]

Editor's Note: W have been assured
that both the Cold Fusi on Panel and the
Ener gy Research Advi sory Board had full
access to the Cak Ridge reports and to
the reports on tritiumby scientists at
Texas A&M  Menbers of both groups are
still struggling with plasma physics
and are apparently unaware that nucl ear
reactions in netal lattices do not
foll ow pl asma physics.

PUBLI SHED TECHNI CAL PAPERS - ARTI CLES

Harry DeBell, (Aurora, GO, "Cold
Fusi on, Energing Technology.", TESLA
89, The International Tesla Society's
Journal of Power and Resonance, Vol. 5,
No. 3, Jul/Aug/Sept 1989, pages 5-7.
[ DeBel | cites physicist Ed Cecil
(Col orado School of M nes as saying,
"They have been telling us that you
have to run the




