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Potential Solutions

LENR Field Issues &

* Lack of acceptance of thermal (heat) results

Many calorimeter designs

Need academics from top research universities

» Lack of acceptance of nuclear (particle) results
Additional detection schemes
Multiple, redundant, detectors

 Lack of acceptance of RF coupling to heat/particles

Wider listening band
Rigorous hypotheses / potential causes

* Lack of transparency by researchers
Every group has limitations: even our own presentation today
Get patents if necessary; then publish results

Openly discuss alternate (prosaic) explanations for anomalies
* No need to cherry-pick results

SPECIAL SECTION: LOW ENERGY NUCLEAR REACTIONS

Cold fusion: comments on the state of scientific

proof

Michael C. H. McKubre*

SRI Infernational, Menlo Park, CA. USA

Early criticisms were made of the scienfific claims
made by Martin Fleischmann and Stanley Pnns in
1989 on their observation of heat effects in
chemically driven palladium—deuterium expe
that were consistent with nuclear but not chemical or
stored energy sources. These criticisms were prema-
ture and adverse. In the light of 25 years further study
of the palladium—deuterium swsmn. what is the state
of proof of Fleischmann and Pons® claims?

Keywords: Cold fusion. Fleischmann. Pons, scientific

proof.

Introduction

THE question under discussion is whether the phenome-
non known as cold fusion has been proven to be existent
or non-existent. This is an important question. for if real.
the possibility exists that cold fusion might become a
‘meaningful primary energy source with few of the disad-
vantages associated with the power sources that we have
available fo us today. One expects science to be able to
rationally investigate and determine answers to questions
such as this. Having studied this phenomenon almost full
time for the past 25 years, I will state my preliminary con-
clusion up front and then proceed with a more nuanced dis-
cussion. Whatever it is and by whatever underlying
‘mechanism it proceeds, the accumulated evidence strongly
supports the conclusion that nuclear effects take place in
condensed matter states by pathways, at rates and with
products different from those of the simple. isolated. pair-
wise nuclear reactions that we are so familiar with in free
space (i.e. two-body interactions). The implications of this
statement are profound and we will proceed with caution on
the basis of validation of the envisaged new science.

Discussion

Occasionally, with decreasing regularity, one hears
statements to the effect that ‘Cold fusion has been proven
0 not exist or to have been based on errors’. Almost
always the words ‘long ago’ are appended. Never are

*e-mail: michael mckubre@sri.com
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examples of error given at any level of scientific sophisti-
cation. If pressed the authority of experts in the fields of
nuclear or particle physics are invoked, or early publica-
tions of null results by ‘influential laboratories” —
Caltech. MIT. Bell Labs, Harwell. Almost to a man these
experts have long ago retired or deceased, and the authors
of these early publications of ‘influential Iaboratories

have long since left the field and not returned. The issue
of “long ago’ is important as it establishes a time window
in which information was gathered sufficient for some to
draw a permanent conclusion — some time between 23
March 1980 and “long ago” Absurdly for a matter of this
seeming importance, ‘long ago’ usually dates to the
Spring Meeting of the American Physical Society (APS)
on 1 May 1080 So the whole matter was reported and
then comprehensively dismissed within 40 days (and,
presumably, 40 nights). From what we now know is this
sensible? Has pertinent new information and understand-
ing developed over 25 years of further study been exam-
ined with the wisdom of hindsight? What is the status of
these early null results?

Several questions lie on the table of increasing scientific
interest and technical importance. Do nuclear processes
ever occur at all in metallic lattices? If yes, do these
occur by means differently than two-body interactions in
free space? Before Martin Fleischmann and Stanley Pons
fateful press conference on 23 March 1989, most who had
thought about it would have argued that nuclear processes
can be caused or observed to occur on or beneath the sur-
face of solids, but take no advantage from it. The size and
timescales of atom-atom and inter-nuclear interactions
are so vastly different that the chemical and physical state
in which a nuclear process occurs was generally consid-
ered to have no influence over the nuclear reaction
mechanism. rate or product distribution. The only case

nsidered 1y for the of mate-
rials in the nuclear process’ was the tunnelling interaction
of two like charged particles, which is strongly distance-
dependent. The thinking was that the palladium lattice
used by Fleischmann and Pons in their experiments might
(somehow) confine deuterons sufficiently closely to
*meaningfully’ (see note 1) increase the tunnelling cross-
section. This popular line of reasoning ignored following
three crucial details.

(1) At maximum loading of deuterium (D) into paiia-
dium (Pd), the centre-to-centre distance between adjacent

495

e Until this field is an accepted research area, no one group will succeed

Rising tide of scientific merit will lift all boats
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Team Overview

*Indian Head Roles

» Conducted experiments
and coordinated results
from all performers

* Present results to entire
team for internal review

 Present team’s results
and conclusions to

DARPA

Experiments
-Indian Head™ =
-Dahlgren
-ARL
-USNA

Review
Results

Theory/Analys

-Indian Head [
_ARL OEVCOM

-Industry/Academia
-Industry/Academia

NIST B
-Industry/Academia
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* Solid-state integrating nuclear track detector
— CR-39 = Polyallyl diglycol carbonate (plastic)
C1oH1507
* Sensitivity & Efficiency
— Protons (p), 3He, Alphas (a)
+ 0.1 MeV - 10+ MeV, ~100% [1]

— Neutrons (n)
* Secondary scattering only, <0.1% [1]

* Scanning
— Automated or manual

www.tasl.co.uk
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* Typical environments
— Inair
— Ambient conditions
Sources for material damage / pitting during electrochemistry
— Heat?
— lon bombardment?
Control experiments?

— CR-39in hot electrochemical experiments (next slide)
— 230Th 4.7 MeV a source in air (below)
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Figure 2. CR39 positioned 2mm
above 'Th calibration source.
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 Industry/academic partners analyzed CR-39 chips post-experiment

* Two partners working independently found tracks across multiple separate
experimental runs (a)-(c); a relative lack of nuclear tracks on control runs (d)
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Difficulties

— Etch conditions?

— Qualitative comparison: morphology

— Quantitative comparison: measured diameter/depth
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[1] Seguin, F. H., et al, “Spectrometry of charged

particles from inertial-confinement-fusion plasmas”,

Rev. of Sci. Instr., 74, 2, (2003): 975-995

Distribution A (21-171): Approved for public release. Distribution is unlimited.

NAVSEA

WARFARE

CENTERS




WARFARE CENTERS
ndian Head

NAVSEA

WARFARE CENTERS

a-Particle
Transport Through Matter

3 TRIM Setup Window X Ion Distribution
Aead '.!‘i? !!\ﬂ (Setup Window) Type of TRIM Calculation . Ton Range = 36.8 um Skewness =-12.351
! TR Damio lon Distibuon and Quick Calcubaton of D amage mll Straggle = 4589 A Kurtosis = 388,268
Restore Last TRIM Dot Basia Fioks) =
.o" DATA ? (wad Name of Elemant h—b— Hulm [WINI deotr
o
TARGET DATA ? e
Ta faveis Input Elements to Laver =
Add New L y Add New Element to Layer Compound Dic 2
Layer Hiama Widh wool  Nama, fromlf il A
ix Layer | 450000 | ¥ 1.035: 1 ={x M| Cabon «l6 f12m 1z
| K PUH Hydiogen - 1.000 18 ‘.
‘ X P10 [ Oxpgen w8 157
Parameters iok FilOS H
o T Epere—— a-Particle Transport
o Laes | AN 200 -l 2§ TRIM cale. 7
Ausciave o lon 8 X Platting Window Degthe. WM
Total e of lons 7 :: 0 e ) ‘
Randon Nusbo Sod - Main Monu Press PAUSE TRIM to speed plocs.. Rotate plot with Mou

Energy CR-39

Ion = He (5. MeV)

D,0

Depth vs. Y-Axis

— Target Depth —

Print | Label | Clear

1 MeV
5 MeV

6 um 4 um

Total Displacements
Total Displacements = 147 / Ion
=147/ Ion
Replacement Collisions = 0/ Ion

Total Vacancies

37 um 29 um

10x10

Shsao’

[1] Keiji ODA, et al.
Di

, Application of CR-39 Track Detector to Neutron Spectrum Measurement , Journal of Nuclear Sci & Tech, 28[7], pp. 608-617 (July 1991).
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Oct 2020
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Figure 1. Simulation geometry (cm scale): lucite filled D,O E (MeV) :
chamber (1) with *He detector (2) surrounded by HDPE (3) and
Nal gamma detector (5) Figure 3. Energy spectrum of neutron flux (#/cm?) in 3He detector per 2.45 MeV
’ neutron emitted from Pd wire.
Takenin the z-plane ~30.000 2.45 MeV neutrons must be emitted in order to trigger one thermal 3He count.
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Figure 2. Energy deposited (MeV/g) in materials: (a) Neutron energy deposited in D,O and Figure 4. Energy spectrum of gammaflux (#/cm?) into Nal detector,
HDPE (C,H,) surrounding *He detector. Neutrons also reach the Nal behind HDPE; (b) per 2.45 MeV neutron emitted from Pd wire. 45kV resolution.

Gamma energy isotropically emitted from HDPE and deposited in Nal detector and D,0. ~7.700.000 2.45 MeV neutrons must be emitted in order to read one Nal count.
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e Theoretical Roadmap

Metal Vacancies

Atoms E\. ‘/77 :.
H l/) = E l/) .'.. .l

/
%
System Modeled with Electrochemically Plated Electrochemical Deuterium
QM DFT Lattice Structure w/VVacancies Loading in Lattice

— Energy/Particle

i& ?»%«? Exothermic

NPT EPISN Release
Deuterium Parametric Pumping D-D Reaction Cross-Section
Through Applied DC Current Calculated based on DC

Pumping and Electron Screening
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Overall team conclusions presented to DARPA
— This work should continue; much interesting science left to be done

— Results do not yet rise to level publishable in peer-reviewed nuclear physics journal
 More work needed on additional nuclear detection schemes

What's next?
— Submission of results to peer-reviewed chemistry journal

— OQutside replication studies to determine whether results are repeatable
— Follow-on work with multiple additional & redundant nuclear detectors

Mechanisms for collaborating with our team

— U.S. government:

* Replication studies by interested labs

— Non-government entities:
* Navy Cooperative R&D Agreement (CRADA)

* POC:
Public Affairs Office
U.S. Navy, NSWC Indian Head Division
joshua.m.phillips34.civ@us.navy.mil
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