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1 Introduction
National Instruments (NI) has maintained an interest in the controversial area of cold fusion
(CF) 1 since the beginnings of the field in 1989. During 2012, NI provided support for two
significant LENR demonstrations by Dr. Francesco Celani, a researcher at Italy’s National
Institute of Nuclear Physics at Frascati (see Appendix A for a Celani biography). Celani’s
demonstrations took place during NI Week in Austin, Texas (August 6-9), and at the 17th
International Conference on Cold Fusion (ICCF-17) in Daejeon, South Korea (August 14-17).
They have been described in a recent issue of Infinite Energy magazine 2,3 (Appendix B). A paper
describing experiments that were performed leading up to the demonstrations was published 4 by
Celani and others as an ICCF-17 conference preprint (Appendix C).
Since the August demonstrations, Celani has provided samples of his specially-treated
constantan wires, as well as experimental information, to other labs and experimenters to support
verification of the AHE observations. NI is interested in continuing to support Celani’s research
and in facilitating coordination of the research results of other investigators. In addition, NI
would like to identify best practices for conducting research to achieve experimental success as
well as effectively communicate such practices to interested researchers.
An initiative is being undertaken with the Center for International Energy and Environmental
Policy (CIEEP) at The University of Texas at Austin (UT) to achieve these objectives. The
initiative (referred to as the NI-CIEEP Initiative) is being performed in two phases – the first for

1

The term low energy nuclear reactions (LENR) is preferred by many researchers in the field today. Others prefer
the more restricted term anomalous heat effect (AHE), which does not include other phenomena such as radiation or
transmutation. All three terms – CF, LENR, AHE – are used in this document as appropriate.
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Frazier, Christy, and Jim Dunn. National Instruments Expo Features LENR. Infinite Energy, Issue 105
(September/October 2012), p. 22-24
3

Gordon, Frank. Celani Working Cell in U.S. and Korea. Infinite Energy, Issue 105 (September/October 2012),
p. 25.

4
Celani, Francesco, et al., Cu-Ni-Mn Alloy Wires, with Improved Submicrometric Surfaces, Used as LENR Device
by New Transparent, Dissipation-type Calorimeter. Preprint TuA1-3, Proceedings of the International Conference
on Cold Fusion (ICCF-17), Daejeon, South Korea, August 12-17, 4 p.
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research planning and the second for execution of the plan. This document includes the Phase 1
report and the proposed research activities for Phase 2. The NI-CIEEP Initiative includes setting
up an Advisory Committee (AC) consisting of knowledgeable and experienced experts in the CF
field to provide high-level guidance for the initiative. The Committee will also review work
products and provide consultation to ensure the quality of the work and enhance credibility of the
results.
CIEEP provides interdisciplinary assessments of current and emerging global energy and
environmental issues. The Center develops energy and environmental policy options for dealing
with the issues at global, national, and local scales. A description of the cold fusion public policy
initiative at CIEEP appears in Appendix D. In part, the NI-CIEEP Initiative has its roots in a
Professional Report 5 (PR) prepared by the CIEEP Research Fellow – and CIEEP leader of the
Initiative – to meet requirements for a mid-career Master of Public Affairs degree at UT’s LBJ
School of Public Affairs.
The Phase 1 report appears in Section 2, and the Phase 2 plan of activities is provided in Section
3. Section 4 describes the Advisory Committee functions and membership. The NI-CIEEP
Initiative is being managed in accordance with best practices of project management 6. Sections
5, 6, and 7 address organization, communications, schedule, and funding aspects of the initiative.
NI’s long-standing interest in CF is derived from the potential benefits related to the Company’s
strengths in measurement, monitoring, and control. Experimental success and commercial
development of CF and related phenomena depends in large measure on effective monitoring
and control of the reactions as they become better understood.

5

Grimshaw, Thomas. Evidence-Based Public Policy toward Cold Fusion: Rational Choices for a Potential
Alternative Energy Source. Professional Report, Master of Public Affairs, The University of Texas at Austin, 2008.
101 p.

6

See, for example: American National Standards Institute, ANSI/PMI 99-001-2008, A Guide to Project
Management Body of Knowledge (PMBOK Guide).
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2 Phase 1 Report
During Phase 1 of the NI-CIEEP Initiative, several meetings were held with NI to determine
objectives of the initiative and the methods and tools to be used to accomplish the objectives.
The research activities for Phase 2 as presented in Section 3 were defined in conformance with
generally accepted management practice, and a schedule for the activities was developed.
General research was also performed on Dr. Francesco Celani and his home organization in Italy.
Prior to the initiation of the NI-CIEEP Initiative, the second Celani demonstration – at ICCF-17
– was observed during attendance at the conference (including presentation of a paper and a
poster) from August 14 to 17, 2012. The demonstration was performed with a cylindrical cell
containing constantan 7 wires and hydrogen gas (Figure 2-1). Sophisticated instrumentation that
included NI equipment and software documented the occurrence of LENR in the demonstrations.
In anticipation that the NI-CIEEP Initiative will involve collecting information with reference to
the Celani experiments and demonstrations, the ICCF-17 paper by Celani et al. was analyzed in
considerable detail (Appendix E). The paper includes the following:
•

Description of the constantan (Cu-Ni-Mn) wires used in the demonstrations and their
properties, including origins (German company), “standardized” properties (diameter,
length, resistance), and catalytic power.

•

Sample constantan wire treatment and preparation

•

Reactor/calorimeter (single unit) configuration

•

Reactor calibration with various input power levels and hydrogen and other gases;

•

Step-by-step experimental procedure, with notations of results for each step

7

Constantan is a copper-nickel alloy usually consisting of 55% copper and 45% nickel. Its main feature is its
constant electrical resistivity value over a wide range of temperatures. It is widely used in strain gauge applications
and for making thermocouples. Constantan was developed by Edward Weston in about 1887 as his “Alloy No. 2”. It
was produced in Germany, where the name was changed to constantan. Source: Wikipedia on “Constantan”.
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Figure 2-1. Francesco Celani Demonstration Unit. The assembly is about 12 to 18 inches long.
Photo by Thomas W. Grimshaw at ICCF-17, August 14-17, 2012, Daejeon, South Korea
•

Description of several stages of hydrogen loading and unloading of constantan wires, as
well as deuterium gas investigations

•

Observations of lowered resistance and excess heat generation during reactions of
hydrogen gas with prepared constantan wire samples

•

Brief comparison of procedures with those of other investigators in Japan using similar
materials (Cu and Ni)

A list of potential researchers and laboratories that will be the “targets” of the NI-CIEEP
Initiative was developed in consultation with NI as follows:
Larry Forsley (JWK Corporation?)
Martin Fleischmann Memorial Project
University of Missouri, Columbia
U.S. Naval Research Laboratory, Washington, DC
U.S. NASA
A preliminary checklist of information to be obtained from each entity was also prepared
(Appendix F), including the following:
•

Investigators

•

Organization Profile

•

LENR Background

•

Celani LENR Research Efforts
7

•

Experimental Results

•

Best Practices and Theoretical Implications

•

Future Plans

This checklist will be finalized in the early stages of Phase 2 with input and review by the
Advisory Committee as described in Section 3 below.
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3 Phase 2 Research Activities
The Phase 2 research activities of the NI-CIEEP Initiative are based on the results of Phase 1 and
are organized to ensure a well integrated effort. The expected activities are described below.
Finalize List of Target Entities and Information Collection Instrument. In consultation
with NI, build on the draft list and checklist in the Phase 1 report (Appendix F).
Collaborate with Celani in finalizing both the list and the information checklist. Provide
basis for information database, interpretations, report and presentations.
Engage Advisory Committee. Select candidates as described in Section 4 based on
criteria for success of the NI-CIEEP Initiative. Make contact with candidates and secure
their agreement to participate. Make arrangements for providing expenses as required.
Make Initial Contacts and Obtain Basic Information. With Celani’s assistance, collect
initial data for list of target entities, with emphasis on the public record (if available).
Make introductory contact and arrange for follow-up information collection calls or
visits.
Conduct Pilot Interviews of One to Three Entities. Conduct “trial run” of information
collection checklist and investigator database (described below). Modify as required to
ensure that the objectives of the NI-CIEEP Initiative are met.
Conduct In-Depth Interviews. Make phone calls and/or visits (if necessary) to obtain
information and complete checklists. Arrange for follow-up exchanges by email or phone
(if needed) to obtain subsequent “fill-in” information. Refine checklist as required as
experience is gained in interviews.
Develop Investigator Database and Perform Analysis. Organize database based on
information specified in checklist. Develop structure for comparative analysis among
target entities with respect to the information (checklist) categories. Perform analysis for
best practices, theoretical implications, draft and final report, and ICCF-18 and NI Week
presentations.
9

Prepare Best Practices and Theoretical Implications Memo. Document results of analysis
in preceding activity. Prepare summary memo and distribute to Advisory Committee (and
other selected interested parties, if any) for review, assessment, concurrence, or
alternative ideas regarding best practice and theory development.
Prepare Report and Related Materials. Organize report to meet NI-CIEEP Initiative
objectives. Incorporate substance of previously prepared memos, including feedback
from AC and other entities. Prepare PowerPoint and other presentation materials. Format
the report as needed for potential publication (e.g., Journal of Condensed Matter Nuclear
Science, JCMNS; Infinite Energy). Assess possibility of publication in “mainstream
science” journals and submit manuscripts as appropriate.
Make Presentations at ICCF-18 and NI Week. In accordance with a principal initiative
objective of the NI-CIEEP Initiative, make presentations and provide copies of reports as
needed at ICCF-18 (July 21-27) and NI Week (August 5-8).
Accomplish Follow-up Actions as Required. Identify opportunities (with emphasis on
best practices) for increased “value added” after the two presentations. In consultation
with the NI Sponsor, develop activities and action plan for follow-through as needed.
In addition to the above activities, broader support may be provided upon request of NI Sponsor,
subject to the financial and other available resources of the NI-CIEEP Initiative.

10

4 Advisory Committee
A committee of senior experts in the CF field will be assembled to provide guidance in the
planning and conduct of the NI-CIEEP Initiative and to enhance the credibility and acceptance of
the results. The Advisory Committee (AC) will assist with identification of best practices for
achieving LENR success and will also help interpret theoretical implications of observed LENR
phenomena.
AC members will be engaged in the early weeks of Phase 2 and are expected to include
representatives from NI and the University of Missouri as well as two to three others who are
prominent in the field (yet to be selected). Considering the emphasis of the NI-CIEEP Initiative,
the members will be primarily experimentalists, although at least one theoretician is also
expected to be included. Specific responsibilities of the AC will include review of the following:
•

Phase 2 planned research activities

•

Information collection instrument

•

Basic data on target entities, including strengths and weaknesses in LENR research

•

Best practices (for achieving LENR success) memo

•

Theoretical implications memo

•

Draft report

•

Presentations for ICCF-18 and NI Week

After an initial kickoff meeting at NI headquarters for AC teambuilding, most meetings will be
by teleconference or video conferencing. A second AC meeting is also planned after the draft
report has been reviewed and before the ICCF-18 conference. Full credit will be given to AC
members for their role and contributions in the work products of the initiative.
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5 Organization and Communications
The NI-CIEEP Initiative is organized to accomplish the activities in Section 3 on the schedule set
forth in Section 6. The NI Sponsor is Stefano Concezzi, and the technical leader is Lothar
Wenzel. Administrative support is provided by Linda Gamez. The CIEEP project leader is Tom
Grimshaw, with administrative support from Dorothy Gillette. Arik El-Boher, a student at the
University of Missouri, will provide technical and other support to the initiative. The work will
be performed at CIEEP offices on the UT campus, with meetings and work sessions as needed at
NI headquarters, which is about 20 minutes away from CIEEP. The Phase 2 plans will be
updated and revised as necessary with any mid-course corrections or other major changes in
direction.
Good communications – both internal and external – are essential to the success of the initiative.
Communication between the Sponsor and PI will be primarily by email and phone calls. The PI
will provide weekly email summaries of progress, upcoming events, and outstanding issues (if
any). Management of communications with (and among) members of the Advisory Committee
will be finalized as it is set up and its responsibilities are finalized.
After the Phase 2 activities are approved and work is underway, a brief (one-page) description
will be prepared to support external communications within and outside the LENR community.
If requested by NI, a PowerPoint presentation may also be prepared at the outset to support
external communications and promote the NI-CIEEP Initiative.

12

6 Schedule
Phase 1 of the NI-CIEEP Initiative was completed on December 31, 2012. Phase 2 begins on
January 1, 2013 and continues through August 9, 2013, a total of 36 weeks. The tentative
schedule of major events is summarized as follows:
Activity

Approximate
Completion Date

Final Phase 1 Report and Phase 2 Activities

January 18

Advisory Committee Set Up

February 1

Final Information Collection Checklist and List of Target Entities

February 15

Pilot Interviews Complete

February 28

Full Interviews Complete

April 12

Investigator Database Established and Analysis Complete

April 26

Best Practices Memo

May 24

Theoretical Implications Memo

May 31

Draft Report

June 14

Final Report

June 28

Draft Presentation Materials

June 28

Final Presentation Materials

July 15

ICCF-18 Presentation

July 21-27

NI Week Presentation

August 5-8

Follow-up Activities as Required

August 30

Reference will be made to the above schedule during weekly email progress reports.
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Appendix A. Francesco Celani Biographical Information

CV Francesco CELANI (CERN 22 March 2012)
*Francesco Celani, born in Rome-Italy (8 February 1951). Italian citizen.
* Married (Misa Nakamura, chemistry co-worker in LENR since 1994), 2 daugthers.
* Degree in Experimental Physics from Physics department of University “La Sapienza”-Roma,
on December 15, 1975 with marks 110/110. * Thesis (just after degree, published on NIM) at
Frascati National Laboratories (LNF) of National Institute of Nuclear Physics (INFN) with
argument applied cybernetics: electronic nuclear detectors used on nuclear accelerator (e+e3.1GeV Collider, ADONE).
* Staff member of INFN-LNF since July 1, 1976 (Researcher, experimental, in Physics).
* (1976-1983) Joined the NA1 experiment at CERN-SPS. I was involved, mainly, on the design
of the first (in the world, at that time) ultra-compact, remotely controlled, High Voltage
generators for both Multi Wires Proportional Chambers (MWPC) and Photo Multipliers (PM).
The instruments was named FRAMM 77 System and largely used also in USA (FERMILAB)
and France (Saclay). Developed an ultra-fast, variable repetition rate and power, pulser to
calibrated, by short duration (few ns) light pulses the PM: discovered the so-called “rate effect”
on PM. Because discovering of such unexpected effects that could produces fake signals in
specific operating points of PM, the industries developed (since 1982) a new family of PM called
“rate effect free”. Developed also some, fast, low-noise charge pre-amplifiers for silicon
detectors used in the front-end of the SPS beam (350GeV).
* (1983-1987). After the experience with silicon detectors (sensitivity of about 1e-/3.6eV energy
released), I decided to study innovative detectors having an equivalent sensitivity thousand times
larger. So I started to study Superconducting Tunnel Junctions (Ni-Pb; T=4.2K), in collaboration
with Salerno University, having an intrinsic energy gap of only few meV. Found some quite
intriguing results using thick junctions on 1985. One of these were contaminated (by chance)
from several other elements and showed behaviour similar to superconductivity even at
temperature as large as 77K (LN2). It was stated a multi-disciplinary Commission in order to
clarify the origin of such signals. Unfortunately the results were rejected, a-priori, because in
disagreement with the BCS model/theory (i.e. max temperature of superconductivity stated at
32K). One year later Bednorz and Muller (from IBM, Zurich), independently (and starting from
14

different points of view), found similar results in Cuprate Oxides mixed with rare-hearts and got
Nobel Prize.
* (1985-1986). In parallel with superconducting studies, I joined a small group aimed to measure
the neutron flux (expected very low) inside the Underground Gran Sasso Laboratory, at that time
under construction. The experiment, although very adverse environments, was really successful
and the final documents about the “nuclear qualification” of such Laboratory come also from our
measurements of neutron flux (about 1000 times lower than sea level).
* (1987-1992). After the results of Muller, and just later of Chu (in USA), I started the
developing of new procedures to improve the quality of High Temperature Superconductors,
specially type YBCO. I get success and patented (January 1988) a new procedure based on
Ozone annealing (instead of usual Oxygen) and synthesis by pyrolysis of citrates (instead of
usual dry mixing of powders). Specifically, such last procedure produces materials at sub-micron
dimensions that seems to be a key factor of their (excellent) performances. Later, because so
called Cold Fusion studies, some of such materials were forced to absorb some amounts of both
Hydrogen or Deuterium. Some of such sample showed a superconducting transition temperature
as high as 101K, i.e. 10K larger than the 91 K of usual YBCO. The value of 101K is, still now,
the largest reported for such materials.
*(1989-2012). Involved in the Cold Fusion studies, now re-named LENR (Low Energy Nuclear
Reactions). I was involved, at the beginning, in the search of neutrons. We found some, at low
intensity, inside the Gran Sasso Underground Laboratory, mainly during strong non-equilibrium
transitions. The discovery of non-equilibrium was the key aspect of almost all my research in
LENR. We studied both usual Pd-D2O electrolytic systems and (from 2003) gaseous
environments. The last were based both on Pd-D2 gas system with thin and long wires (up to
temperatures of 550°C) and Ni-H2 (up to temperatures of 900°C). Studying electrolytic system I
found even a new species of bacteria living in the heavy water. It was named Ralstonia
detusculanense and his used even to recover/concentrate radioactive Co and Cs from spent
nuclear fuel.
In some of previous experiments I found enough scientific evidences to convince me to work in
such (controversial) field of research up to now.
Source: http://www.iccf17.org/popup/bio_5.htm
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Appendix B. Infinite Energy Magazine Articles on Celani Demonstrations 8,9

(See following pages.)

8

Frazier, Christy, and Jim Dunn. National Instruments Expo Features LENR. Infinite Energy, Issue 105
(September/October 2012), p. 22-24
9

Gordon, Frank. Celani Working Cell in U.S. and Korea. Infinite Energy, Issue 105 (September/October 2012),
p. 25.
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National Instruments Expo Features LENR
Christy L. Frazier and Jim Dunn

ational Instruments’ annual graphical system design
conference, NIWeek, was held in Austin, Texas from
August 6-9 at the Austin Convention Center. Amid
its usual fare of technology and software presentations, this
session featured an LENR panel, three speakers on the topic
and a demonstration by Dr. Francesco Celani of the Italian
National Institute of Nuclear Physics (Frascati, Italy).
According to National Instruments, more than 3,500
engineers and scientists gathered at NIWeek 2012 to learn
about new technologies “that provide disruptive competitive advantages when developing software-defined systems
for measurement and control.”
On Tuesday, August 7, National Instruments co-founder
and CEO, Dr. James Truchard, mentioned cold fusion in his
keynote address. He explained that National Instruments
had taken an early interest in the field: “[I]n 1989 we were
working with some of these early Edisons and we actually
offered everybody who wanted to prove cold fusion existed
a copy of LabVIEW, and everybody who wanted to prove it
didn’t exist a copy of LabVIEW. And as far as I know, only
the ones trying to prove it took us up on the offer. So we
actually did an AppNote of how to do cold fusion with
LabVIEW. We’ve been there all along in this very controversial area. . .So in the experimental process in this case, it’s
kind of been stuck at this first step of observation. So our
goal in life is to make sure these Edisons can move on to the
process, get the measurements they need, have the capability they need in a graphical system design to solve these really, really important problems as we go forward.” He concluded his comments about LENR with the open-minded
statement: “We don’t judge, we measure.”
Expo attendee John Abrahamsen has posted exceptional
quality video of much of the NIWeek material on YouTube.

View the entirety of Truchard’s keynote address at:
http://www.youtube.com/watch?v=NxjxFdFEBsw
In his keynote address, Truchard also referenced the LENR
demonstration of Dr. Francesco Celani on the showroom
floor. Celani demonstrated the nickel-hydrogen device during the entirety of the meeting. The experiment utilizes a
specially treated, thin nickel-copper wire enclosed in a
chamber filled with hydrogen gas. Because the convention
center would not allow gas cylinders on the expo floor,
Celani loaded the nickel wire before coming to Texas and
then LENR experimentalist Dennis Letts, who lives nearby in
Austin, also did some loading the night before.
National Instruments engineers Chad Evans, Brian Glass
and Kyle Klufa provided the LabVIEW software and PXI
hardware to measure experimental parameters. Other engineers created a wiring assembly for measurements. The
device output thermal power during the three days of the
expo was estimated at 58 to 68 Watts.
Abrahamsen captured a short video of the device and
spoke to Celani about the set-up and performance:
http://www.youtube.com/watch?v=Xe5rcEvsek0
On August 7, the Science & Big Physics summit included
a one-hour panel discussion, “The Quest for Alternative
Energy: Anomalous Heat Effect (aka Cold Fusion).” It is estimated that over 100 people attended the discussion. The
panel was moderated by Dr. Robert Duncan (University of
Missouri) and included Dr. Andrea Aparo (Ansaldo Energia
SpA), Dr. Akito Takahashi (Osaka University), Dr. Frank
Gordon (Retired, SPAWAR) and Dr. Michael McKubre (SRI
International).
Duncan opened the discussion with a general overview of
the history of anomalous heat effects, including early work
in the 1920s by Paneth and Peters and Russian muon

Wiring assembly improvised by National Instruments engineers to
make measurements for Celani’s reactor. (Photo by Dennis Letts)

Celani charging the reactor with hydrogen at LettsLab in
Austin, Texas, before NIWeek demo. (Photo by Dennis Letts)
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research in the 1950s. Duncan concluded, “When you look
at the level of heat release from these very, very small structures, it’s much more intense than what you would expect
from the enthalpies of the chemical reaction, often by a factor of 1,000 or 10,000. . .The excess heat is real and that is
confirmed by many. So this motivates greater scientific
investment. . .This deserves really, really close study. . .”
Each panelist presented a short summary of their work
and interest in LENR, to get the audience more familiar with
work being done in the LENR field.
McKubre stated that “something about nuclear physics
needs to be fundamentally interrogated and re-evaluated.”
He related an interesting story about being summoned to the
Stanford office of Dr. Edward Teller in the early 1990s to discuss the LENR-related research that McKubre’s team was
doing at SRI. Teller said, “You haven’t convinced me yet. But
if what you say is true, it would take a very small change of
the laws of nuclear physics as I understand them to explain
this effect.” McKubre said that Teller made two suggestions
that he ignored at the time but now has found very useful. In
particular, Teller suggested that they make the experiments “a
function of the ratio of deuterium to hydrogen in the electrolytic system—change the D to H ratio.” McKubre lamented, “I didn’t do it. Should have. Had I done it then, we would
have been well in advance of the situation we find ourselves.”
Aparo, Senior Advisor of Research and Development at
Ansaldo (known primarily as Italy’s leading producer of thermoelectric power plants), mentioned recent European meetings on emerging energy technologies. EU politicians, he
said, are interested. Aparo indicated that his department presented a report on various anomalous effects, including
LENR. He said, “What we showed them is very simple. Data.
Factual data. That’s more than enough to convince people.”
EU officials have apparently encouraged further work, saying, “Go where the data leads you. We will not follow you,
we will walk with you towards that direction.”
Takahashi pointed out that “the biggest obstacle to LENR
research in Japan is funding, which has been reduced dramatically to almost nothing.”
Gordon explained the importance of using the scientific
process in which they conducted experiments and published
the results in peer-reviewed technical journals. They have
published over 20 papers that document the production of
excess heat, hot spots on the cathode, transmutation to elements that were not present when the experiment started,
and the production of nuclear products including radiation
and neutrons. While these results address many of the objections raised by physicists, theory is still lacking. Gordon stated, “They said it doesn’t match theory. And it still doesn’t
match theory. And, in fact, one of the theories it doesn’t
match is it doesn’t produce as many neutrons as theory predicts it should, which is fortunate for us because otherwise I
think we’d all be dead.” He suggested that the levels are 6-7
orders of magnitude less than predicted.
When the discussion was opened up to the audience,
numerous questions were asked about theory and experiment. National Instruments’ Truchard took the opportunity
to introduce Dr. Peter Hagelstein. In his keynote, he mentioned that Hagelstein “has worked on some 282 theories
about how it works. His latest one he thinks is his best one.”
Hagelstein briefly discussed a new model he has proposed
based on coupling between vibrations in the lattice and

nuclear excitations.
Celani spoke for a few minutes about the work that led up
to his demonstration. Alex Xanthoulis, CEO of Defkalion
Green Technologies, indicated that they have nearly finished all the R&D on their Hyperion reactor and are in negotiations to open branches in numerous countries, including
moving their headquarters to Vancouver, Canada.
Video of the full panel discussion is available at:
http://www.youtube.com/watch?v=iS4qNbMCBL0
On August 8, three individual LENR presentations were
given. John Hadjichristos (Defkalion) presented “Hyperion:
Commercialization of LENR.” He said that, “Defkalion’s
understanding of the physics involved in LENR controlled
phenomena is performed in Hyperion lab prototypes.” They
have found, like others, that “the common environment in
which LENR occurs is vacancies on the crystal lattice of a
‘nuclear active environment’ with a heavy metal, such as
nickel, with proper size and geometry where excited atoms
of hydrogen interact, resulting in different transmutation
paths followed by a resonance process that dissipates excess
heat energy.” The propose that commercializing LENR
“requires a plethora of future needs such as the development
of new materials, new instrumentation and test protocols,
and even the establishment of an international independent
scientific and standards body for this new scientific and
industrial sector.”
Akito Takahashi (Osaka University) presented on the
“Status of CMNS/CF/LENR Research at Kobe-Technova.” The
speech covered his team’s work to “elucidate the underlying
physics of anomalous heat evolution effects in deuterium
and protium gas-loaded nano-metal-compound systems.”
He said that they have “reproducibly observed anomalous
heat effects with isotopic differences using time-dependent
(dynamic) data of thermal power evolutions, D(H) metalatom loading rations and temperature dependence (for Nibased cases).”
“Commercialization of LENR Technology” from the perspective of Robert Godes (Brillouin Energy) included a discussion of research attempts to understand the intense heat
release of Pd-D or Ni-H reactions. He spoke about ways in
which Brillouin Energy has “demonstrated control over the
reaction” and discussed more generally what types of sys-

Dennis Letts, Francesco Celani and Chad Evans, Systems Engineer
for National Instruments. (Photo courtesy of Dennis Letts)
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tems might move to commercialization and the applications
these systems will address.
Video of Hadjichristos’ full talk and part of Takahashi’s is
available at http://www.youtube.com/watch?v=GG5FKjibgAw.
Also on August 8, Duncan joined National Instruments’
software architect Greg Morrow and Director of Software
Marketing Shelly Gretlein for an informative keynote discussion on “Anomalous Heat Effects.” (See the video by
clicking on the title of the talk, under the date and names
above: http://www.ni.com/niweek/keynote_videos.htm.)
Gretlein opened by saying that National Instruments, as
software tool providers, are working towards “empowering
engineers and scientists that are working on these unsolved
problems.” Morrow explained how the company’s interest in
LENR has evolved. He said, “Whenever I see Dr. T[ruchard]
talking more often than usual or more excitedly than usual
with my chief scientist Dr. Lothar Wenzel, I know the game
is afoot. In this case, they were getting excited about the
anomalous heat experiments, not just because of the potential for new science and technology or a novel energy source
but also because such a longstanding mystery seemed like a
great opportunity to apply LabVIEW and accelerate the science.”
Cutting edge science needs advanced instrumentation.
The company has worked closely with LENR theorist Prof.
Yeong Kim (Purdue) to develop software that addresses theory. Morrow said, “Under Dr. Kim’s guidance, we’ve created
a number of different simulations in LabVIEW to explore
more basic aspects of the theory. One of the common
threads in several of the theories is the notion of lattice
vibrations in the solid palladium, so we created this VI [virtual instrument file] that helps us understand and visualize
the fundamental vibrational modes of a palladium lattice
when it’s been loaded with deuterium.”
And, National Instruments has also worked with experimentalist Dennis Letts. Morrow explained, “Our goal was to
optimize certain experimental parameters, and find the optimal value that gives us the greatest generated heat and to do
so we needed a fast, accurate temperature measurement at

the cathode, which is the site of the generation of the heat.”
They ran into problems with IR imaging the cathode,
because the cathode is submerged in an electrolytic bath
which is opaque to IR radiation. They needed to get creative.
He described an “inverse solver” that deduces the hot spot
measurement below the water line based on what is happening above the water line.
Duncan touched on the work that will be undertaken by
the Sidney Kimmel Institute for Nuclear Renaissance at the
University of Missouri. He stated, “We are very committed to
expand the experimental range of inquiry, our experimental
approach—expand that following strictly the scientific
method to the point where we’ll be able to get at what the
actual underlying mechanism is.”
The presentation ended with a quote by Duncan that
seems fitting for ending this report: “There’s always risk
whenever you explore the unknown. But what history has
shown us time and time again is that the risk of not taking
a risk is often far greater than the risk itself.”
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Celani Working Cell Demo
in U.S. and Korea
Frank Gordon
One of the many highlights of ICCF17 in Daejeon, Korea
was the demonstration of a working cell by Dr. Francesco
Celani from the Frascati National Laboratory in Italy. This
was the second significant demonstration of Dr. Celani’s cell
on two continents within two weeks. The cell was first
demonstrated at NIWeek, the annual graphical system
design conference hosted by National Instruments, held
August 6-9 in Austin, Texas, attended by more than 3,500
people. The cell and the National Instruments instrumentation suite were then shipped to Korea, where it was again
successfully demonstrated from August 14-17 at ICCF17.
Celani’s cell uses a specially prepared constantan wire
inside a pressurized hydrogen gas environment. In both
demonstrations, it was necessary to load the cell with hydrogen off-site since gas cylinders were not allowed in the convention centers where the demonstrations were conducted.
The short time schedules and conference limitations also
prevented on-site calibrations, but the performance profiles
matched results collected in Celani’s laboratory before the
cell was shipped to the conferences.
In all tests, the input power was held constant at 48 watts
and cell temperature stabilized. After about two hours, the
temperature started to gradually increase for the next 12
hours and then continued a slower increase for the duration
of the test. This behavior was observed during testing in Italy
and the demonstrations in Texas and Korea. It is also similar
to results observed by Akito Takahashi and Akira Kitamura
when they studied a similar compound (N16-Cu)35%(ZrO2)65%. Additional data analysis is being conducted to
more accurately determine output. Following the demonstration at ICCF17, Celani returned to his laboratory where
he is conducting additional testing and third party independent testing is planned.
Prof. Peter Hagelstein is of the opinion that this experi-

ment is very significant, probably more significant than
Celani thinks: “The reason for this is that Celani uses a nickel alloy that appears to have higher hydrogen solubility than
nickel alone so that there can be a useful optical phonon
mode. If my understanding is correct, this suggests that
Celani’s device may be able to run without significant transmutation (which remains to be determined).”
Dr. Celani, who has used LabVIEW for a number of years,
said, “The LabVIEW and PXI data acquisition system provided by National Instruments was critical to the ability to
quickly set up the experiment at both NIWeek and ICCF17.
It also provided the flexibility to simultaneously measure
and display the data in several formats and will be used for
future testing.”

Celani’s NiCuMoH device at ICCF17. (Photo by Larry Forsley)

Celani with working cell at ICCF17. (Photo by Larry Forsley)

Celani charging the reactor with hydrogen at LettsLab in
Austin, Texas, before NIWeek demo. (Photo by Dennis Letts)

Celani’s NiCuMoH device output ICCF17,
using National Instruments’ LabVIEW. (Photo by Larry Forsley)
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Cu-Ni-Mn alloy wires, with improved submicrometric surfaces, used as LENR device by new
transparent, dissipation-type, calorimeter.
Francesco Celani(1), E. F. Marano(1), A. Spallone(1), A. Nuvoli(1), E. Purchi(2), M. Nakamura(2),
B. Ortenzi(1), S. Pella(1), E. Righi(1), G. Trenta(1), S. Bartalucci(1), G. L. Zangari(2),
F. Micciulla(1), S. Bellucci(1).
(1) National Institute of Nuclear Physics, Frascati National Laboratories, Via E. Fermi 40, 00044 Frascati (RM)-Italy.
(2) ISCMNS, Latium1 Group, Via Cavour 26, 03013 Ferentino (FR)-Italy.
Work made in collaboration, and partially supported, by:
* Metallurgical Company of NE-Italy.
* Kresenn Ltd, (Angelo Ovidi principal investigator); 1Bell Street, SL6 1BU, Maidenhead-UK.

Abstract -- Starting in February 2011, we studied
the feasibility of new Nickel based alloys that are able
to absorb proper amounts of Hydrogen (H 2) and/or
Deuterium (D2) and that have, in principle, some
possibility to generate anomalous thermal effects at
temperatures >100°C.
The interest in Ni comes in part because there is the
possibility to use H2 instead of expensive D2. Reports
by F. Piantelli (since 1992), G. Miley (about 1995), M.
Patterson, F. Celani (since 2010) and, overall, claims
by A. Rossi and (later on) by Defkalion Company, could
be further investigated. Moreover, cross-comparison
of results using Hydrogen instead of Deuterium can
be made and could help the understanding of the
phenomena involved (nuclear origin?) because use of
such isotopes.
I. AN OLD ALLOY USED FOR NEW PURPOSES
Because theoretical considerations, and thank also to
some sentences reported in a paper (on catalysis) not
related to LENR studies (Ref.1: S. Romanowski et al.;
Langmuir 1999, 15, 5773), we decided to explore the
possibility to use the “large family” of CONSTANTANS
alloys as starting material that could fit our purposes.
One of the merit factor was, according to use, the ability
to decompose H2. One of the Constantans (Ni37Cu63),
among the materials studied in the Ref.1, has the highest
value (i.e. 3.2eV; in comparison, pure Ni and Pd have
respectively values of 1.74 and 0.42eV) of such
decomposition. Moreover, even with large changes
(factor of about 2) in the relative atomic amounts of Ni in
respect to Cu (i.e. from 0.37 to 0.62), the decomposition
values remain almost constant (from 3.16 to 2.86eV).
We focused on a commercial (low cost) material,
called ISOTAN44, nominal atomic composition
Cu55Ni44Mn1, developed many years ago by
Isabellenhutte Heusler, GmbH, KG-Germany.
The
ISOTAN 44 was selected according to the following,
overall, considerations (as pointed out by us at the “X
International Workshop on Anomalies in Hydrogen-Metal
Systems”, Pontignano-Italy, April 10-14, 2012; Ref. 2):

A. Measurable diffusion coefficient of Hydrogen, in
even the pure (not alloyed) elements, i.e. Cu and Ni, at
high temperatures: Cu=10-6cm2/s at 200°C, 10-4cm2/s at
700°C; Ni= 10-7cm2/s at 200°C, 10-6cm2/s at 350°C. In
comparison, the (good) values for Pd are: 10 -5cm2/s at
200°C, 10-4cm2/s at 420°C; at 600°C were reported
values as large as 8*10-3cm2/s, but not reproducible.
B.
Lower cost, overall, even considering the
procedure to “build” nano-structure at the surface, in
respect to Pd, very expensive precious metal.
C. Very good mechanical properties, especially in
respect to aging effects due to cycles of both low->high->
low temperatures and H2 absorption-desorption: the
sample of our long time lasting experiment was working
for over 7 months and only after such long time of
operations, we observed serious damages rising-up. Our
results are, in some aspects, different from that obtained
by A.W. Szafranski (J. of Alloys and Compounds 404406, 2005, 195-199): he observed extreme brittleness in,
as received, Cu-Ni alloy that was only cold rolled from
200m to 20m (the penetration depth of H in Ni is
about 30m) and then cycled between 77K and 300K
under 1GPa pressure of H2. We could think, only, that
high temperatures have beneficial effects on reducing
brittleness problems. Moreover, we never made
experiments at 77K.
D. Extremely large values of measured catalytic
power (E, in eV) in respect to the dissociation of H2
(Ref. 1), as following:
Ni0.3750-Cu0.6250 ==> +3.16eV
Ni0.6250-Cu0.3750 ==> +2.86eV
Ni0.8125-Cu0.1875 ==> +2.10eV
Ni
==> +1.74eV
Ni0.1825-Cu0.8175 ==> +1.57eV
Ag0.8125-Pd0.1875 ==> +0.57eV
Ag0.625-Pd0.375
==>
+0.51eV
Ag0.1875-Pd0.8125 ==> +0.51eV
Pd
==> +0.42eV
Cu
==> -1.11eV
Ag
==> -1.42eV

E. The possibility, at least in principle, to produce
nano-micro structures at the surface, or even deeper into
the bulk, because selective oxidation of Cu in such alloy
at high temperatures (650-1050°C). Both segregation of
pure Ni among to CuOx and cooling rate are key aspects
of the preparation to be studied in deeper details.
Our studies, very exploratory, were devoted to finding
simple, and reliable/reproducible procedures to get these
kinds of structures. Experiments with the selected
material were operated for time as long as possible:
“strength” and aging tests.
We initially achieved only partial success and
produced small amounts of material (only some %) of
proper dimensions at nanometric sizes in the previous
experiment. Finally, apart the absolute values of
dimensions, to be further optimized, we obtained
frequently tri-dimensional shapes of geometry, called
Skeleton type. Such tri-dimensional geometry has several
intrinsic potentialities in respect to gas absorption. We
anticipated that a paper, dedicated to explain the several
specific proprieties of Skeleton geometry about the
absorption of almost any gas, is under preparation.
Starting at January 2012, we developed completely
new procedures of preparations, which were tested in
June 2012 with a new, transparent, dissipation type,
“calorimeter”.
II. SAMPLES PREPARATION (PROCEDURES USED FOR THE
EXPERIMENT UP TO MAY 2012). SIMILAR MATERIAL
DEVELOPED IN JAPAN.
In our exploratory preparations/tests we used
“standardized” wires: (“nuked”) =200m, l=105cm.
Initial values of weight (e.g. 307.4mg), diameter (+-1m)
and resistance (e.g. 17.16 Ohm) were carefully measured.
We point out that, although very promising (expected)
results with pure Constantan, in our explorative test (2-3
days of operations each, time span from February to June
2011) under Hydrogen atmosphere, we NEVER got any
type of anomalies (like changing of resistance) with
wires with temperatures as large as 900°C under the
following status: (1) as obtained from the Company (we
call them ultra-virgin); (2) with the surface cleaned-up
from the plastic protection (plastic removed by burning
up to 600°C in air); (3) acid etching of wire after burning
at 600°C.
The wires, at the beginning, were “cleaned-up” of the
original plastic insulating layer (rayon type, as provided
by Isabellenhutte) by Joule heating, in air, at current as
large as 2000mA, time 5m. In such conditions the power
dissipated was about 70W and the resistance ratio, in
respect to the reference value (at 100mA of current
injected) increased of only 1%, as expected for such kind
of material (commercial name is Constantan, i.e.
constant resistance).
After first thermal treatment, the weight decreased of
about 13mg, the resistance decreased from 17.16 to 17.02

Ohm.
We found that increasing both the current (up to 25003000mA) and the time at high power (5-1000s),
decreasing the cooling speed (from 100s down to <1s)
had dramatic effects on the growing of nanomicrostructures and their dimensions. The role of O2,
because free air treatment, is quite important. The wire
temperature, in some tests, was even larger than 1000°C
(rough evaluation by colour temperature; the melting
point of pure Cu is 1083°C).
The quality of wire produced by this method was
evaluated by SEM observations. According to us, as
smaller were the particles at the surface and larger the
total fraction in respect to the whole wire, as better was
the procedure of preparation.
The “best material” that we were able to produce, at
the end of July 2011, using thermal treatments were put
in our (high resolution) flow calorimeter.
As previously noted, such material was extensively
studied, both in Hydrogen and Deuterium atmosphere
using a very accurate flow calorimeter (indetermination
<2%). The time of experiments was really long (over 10
months) and only at the end the damages were so heavy
to prevent further reliable interpretation of the
experimental results. As quoted before, they were
discussed, deeply, during the X International Workshop
on Anomalies… on last April 2012.
We were very happy to know that also Akito Takahashi
and Akira Kitamura (and Colleagues), respectively from
Osaka and Kobe University (Japan), studied in secret
(like us), an alloy of Ni-Cu (at nanometric size) dispersed
in an inert matrix of ZrO2. Such work was performed by
them among a collaboration with the Research Group of
Toyota Company (Technova). We got some information,
by A. Takahashi and A. Kitamura, since January 2012,
about promising results on a specific Ni-Cu-ZrO2 alloy.
Such material is a further development of the nanomaterial Pd_35%-ZrO2_65% developed by Yoshiaki
Arata (Osaka University) since 2005.
Such “short information” came because I was invited
to give a Review Talk, on Anomalous effects in LENR
studies, at the WSEC2012 Conference (World
Sustainable Energy Conference 2012) organized by the
ISEO (International Sustainable Energy Organization).
The ISEO is an ONG linked to several not-politic
Organizations (UNESCO, WHO, ILO, WWF, …)
connected to United Nations at Geneva. Obviously, I
requested that everybody involved in LENR studies,
worldwide, communicate the most recent and interesting
results to include in my talk.
The overall behaviour of Ni-Cu alloys, in respect to
Hydrogen and Deuterium absorption, and the amount of
anomalous heat detected, were, in several aspects, similar.
Such kind of evidence reinforced our intention to
develop a better material, keeping the Ni-Cu composition
“constant”. In other words, our efforts were devoted to
improve the amount of active material at low dimensions
(<<100nm) and, at the same time, avoid the adverse
effect of “leakage” of the smallest particle from the
surface.

III. NEW TRANSPARENT, DISSIPATION-TYPE,
“CALORIMETER”
By the end of May 2012 we were able to produce submicrometric
materials,
with
nominal
overall
performances several times better than the best material
produced at the end of July 2011, with enough good
reproducibility about preparation procedures.
The new method, although started from the old one in
some key aspects, was really revolutionary about the
practical parameters of: mechanical stability (no
“leakage” of the best material from the surface),
percentage of material at small dimensions. Such last
parameter increased from 1-2% up to about 30% of the
whole material.
Such big improvements were obtained because large
economical (and man-power) help of an Italian Company
that “believed” in our previous results. We were able to
design, and achieve, specific electronics and mechanical
set-up to produce such kind of sub-micrometric wires.
Moreover, because one of our goals was to see, by
nuked eyes, if the wire was really stable about the
leakage of “good” materials even after several cycles of
lowhighlow temperatures and Hydrogen loading
(or even de-loading!), we build a new transparent reactor
with borosilicate glass (Schott DURAN) of large wall
thickness to withstand enough large pressure drops (up to
8bar, at wall temperatures up to 250°C).
For the calorimetric measurements, we adopted the
simplified approach to measure the external glass wall
temperature. Taking into consideration the temperature of
interest, i.e. T_wall>100°C, the main channel of heat
exchange to the environment is radiation of heat. In other
words, it can be used the simple formula of StefanBoltzmann law:
P_out=5.67*10-8* (T_wall4-T_room4) [W/m2].

(1)

In such formula the temperatures T are in K.
Calibrations were made using our usual procedure to
add an inert wire, very close to the “active” one, and
make several measurements. In the specific new set up,
the wires were parallel, alternatively and helicoidally
shaped, 22 turns. They were changed the input power,
used different gases (He, Ar, Vacuum), fed the electric
power alternatively to the inert and “active” wires.
Because in our real experimental set-up the
geometrical dimension of the cell is constant (glass tube,
external diameter 40mm, internal diameter 34mm,
overall length of 280mm (central active length of
100mm), we can make a calibration curve just dividing
the formula (1) by the input power.
IV. RESULTS WITH NEW WIRE
At the beginning of June, 2012 two wires were
produced, both with the same nominal procedures.
One was used few days later to the experiment, the
second one was just put inside a HDPE envelop and kept
closed at Room Temperature (RT). We called the
experiments: [a] wire#1 (started 06 Jun, 2012); [b]
wire#2 (started 10 July, 2012).

The main improvements in respect to previous
procedure of fabrication, according to SEM observations,
were the multilayered structures and total number of such
layers extremely large: close to one thousand. The
thicknesses, of such multi-layers, were in the range of 20100nm.
The mechanical stability, against leakage of submicrometric materials, was largely improved.
The primary experimental procedures and results are
listed as following:
1.) In order to use simple parameters easy to be
managed by calculations, we adopted the usual term of
R/Ro. Ro is the initial value of resistance at RT, i.e.
23.5°C (in that calibration), in free air atmosphere, inside
the reactor. With our wires we measured a value of
resistance of 16.9684 Ohm and 57.4394 Ohm,
respectively for active and Ni-Cr wires. The measuring
currents were just 4mA, to avoid self-heating of the wires.
2.) First of all, were made calibrations by inert gases,
with power of 5, 15, 30 and 48W applied to the inert wire.
The maximum internal temperature of the chamber was
of the order of 180-220°C, depending on the gas
composition. Some tests, as cross reference, were made
also on active wire. Using the values of temperatures
measured outside the glass cell (and ambient
temperature) it was possible to evaluate the power
exchange constant of the small reactor.
3.) After adding a H2/Ar mixture (75/25 ratio) at 7 bar
of total pressure, and using as monitor parameter the
resistance of both the active and inert wires, it was given
power (48W) to the inert wire. It was found that when the
temperature inside the reactor was larger than 125°C, the
resistance ratio of active wire, after a very limited
increase (to 1.02), dropped to 0.92 in 2500s. Later on, in
about 100000 sec, the R/Ro decreased to 0.88. We
observed a correlated increase of the “anomalous excess
heat” (although quite unstable) with the R/Ro decreasing.
The temperature inside cell was about 180°C.
4.) After 103000 sec from the beginning, we stopped
the power to the inert wire and allowed the reactor, and
the wires, to cool to RT. The R/Ro value of active wire
decreased to 0.80.
5.) Just after that, we give the same previous power to
inert wire and after others 150000s from the interruption
we measured an R/Ro value of 0.867. The anomalous
excess power increased further, in a way that, at a first
observation, depends mainly on the time lasted and not to
the R/Ro value. The instability of excess power, if there
weren’t other uncontrolled parameters to fake it, had
values quite large and was correlated to the small
oscillations (<1%) of R/Ro values.
6.)
We observed that the instabilities of room
temperatures (usually 23-27°C) “helped”, in some
aspects, the anomalous heat production, because,
speculatively,
introduced
some
non-equilibrium
conditions. In other words, in order to avoid
misinterpretations of the results, after proper long times,
the values of room temperature were the same at the
starting while the anomalous heat increased over time.
7.) Among others, the positive effect, of long time

lasting under Hydrogen gas, was observed also by the A.
Takahashi and A. Kitamura group and reported at the
Pontignano Workshop last April 2012. According to them,
under their experimental conditions, constrains and
materials, in 2 weeks of experiments the anomalous
excess power slowly increased from 0 up to 3W.
8.) We observed that the minimum cell temperature to
stop the anomalous heat is around 120°C, i.e. similar to
the first “loading” temperature (i.e. 125°C).
9.) After 330000 sec from the first H2/Ar intake, the
power was given to active wire.
10.) We observed a further increasing of anomalous
power that, if there are no mistakes around, was about
twice (i.e. absolute value of over 10W) of that detected
when the power was applied to inert wire. The R/Ro
value, after initial increasing, stabilized to 0.808.
11.)
A possible explanation was that the local
temperature of active wire, because Joule heating, was
larger then that when the power was indirect. A very
rough valuation of temperature is the range of 350-400°C,
in respect to about 200°C with indirect heating.
12.) If the consideration at point 11) is correct, we can
think that the reaction, apart some temperature threshold,
has a positive feedback with increasing temperature. A
similar effect was found by: our self (with the old wire,
and experiment, up to may 2012); A. Takahashi and A.
Kitamura group with Ni-Cu-ZrO2 powders. Among our
experimental activity, on 2010, with a pure (50micron
diameter) Ni wire, surface nano-coated with several
different elements, we measured the best excess power at
wire temperatures as large as 900°C.
13.) After 360000s from the H2/Ar gas intake, the
power was switched off: the R/Ro, at RT, drop to 0.71. In
other words, the direct heating (electro-migration
phenomena) improved largely the loading, and then the
anomalous power.
14.) After 410000s from first H2/Ar intake, we made
vacuum and added H2 at 100% concentration.
15.) The results were similar to H2/Ar gas and even
better about anomalous heat production.
16.) We can’t discriminate if the further improvements
of performances were due to effects of pure H2 or just
time lasted under active gas.
17.) After another week of miscellaneous test, we
decided to de-load the wire from H2 absorbed, to be sure
that the resistance reduction observed was due to a real
absorption and not to a variation of resistance due to the
reduction of oxides (by H2) at the nano-particles surfaces.
18.) To get de-loading we put the cell under dynamic
vacuum and increased the temperatures.
19.) After several hours, we get the original starting
value of R/Ro at 1: the test was fully successful.
20.) We reloaded again the wire and get behaviour of
R/Ro decreasing and anomalous heat not too different
from the first cycle.
21.) Again we de-loaded the wire from H2 to make
experiments with Deuterium gas. This time the final
value of R/Ro was 0.93 and not 1, as expected. We
supposed that some H2 was stored some-where in the
lattice.
22.) After D2 intake, we increased, as usual, the
temperature by power to the inert wire. The absorption

was really of small amount.
23.) We observed, for the first time in our
experimentation with such kind of materials, some X
(and/or gamma emission), coming-out from the reactor
during the increasing of the temperature from about
100°C to 160°C. We used a NaI(Tl) detector, energy
range 25-2000keV used as counter (safety purposes) ,not
spetrometer. Total time of such emission was about 600s
and clearly detectable, burst like.
24.) About thermal anomalies, we observed, very
surprising, that the response was endothermic, not esothermic. The second day the system crossed the zero line
and later become clearly eso-thermic. Similar effects
were reported also by A. Takahashi and A. Kitamura.
25.) After about 350000s from the beginning of D 2
intake the temperature abruptly increased and the wire
was broken. We observed that the pressure decreased,
because some problems to the reactor gas tight, but at
times of 80000s before. The SEM observations showed
fusion of a large piece of wire. The shape was like a ball.
Further analyses are in progress.
26.) Starting from July 10, 2012, we used the second
wire (#2), stored in the plastic bag.
27.) In the meanwhile, we improved the overall
detection of external temperatures and added 3 other
thermometers. The main thermometer was moved from
the original position, close to the end of the wire, to the
centre.
28.) The results were qualitatively similar to the first
wire, although at lower intensity. The starting
temperature of loading, from the value of 125°C of the
wire #1, increased to about 160°C. In particular, the wire
was not able to withstand direct heating conditions. We
thing that the surface was partially obstructed from
something (plastic?).
29.) On July 23 we made de-loading and on July 24 we
made loading again by: dynamic vacuum conditions,
220°C internal reactor temperature, power at Ni-Cr,
50000s duration.
30.) The results seem largely improved about: speed of
loading (time of the drop of R/Ro from 1 to 0.85 of only
2000s), time necessary to get anomalous heat (less than 6
hours). The experiments are in progress as to-day, July 26,
2012.
31.) The experiment will be stopped on July 28 to
package and “shipping” the reactor to USA (National
Instruments Meeting at Austin-Texas) and later-on to
Korea (ICCF17 Conference at Daejeon).

Appendix D. Cold Fusion Initiative at CIEEP
Public Policy Planning for Broad U.S. Deployment of Cold Fusion for Energy Production
An Initiative of the Center for International Energy & Environmental Policy
The University of Texas at Austin
When major new scientific discoveries or technological developments occur that are generally
beneficial to humankind, often they are accompanied by unanticipated adverse consequences. A
current example may be cold fusion, which was announced over twenty years ago as a potential
source of virtually unlimited and very-low-cost energy, but was for a variety of reasons
thoroughly rejected by mainstream science within a year.
Recent favorable developments in the case of cold fusion (also referred to as low energy nuclear
reactions, LENR) indicate that the rejected phenomenon may yet fulfill its promise as an
important source of energy. In addition to its low cost, cold fusion produces very little waste, has
no carbon dioxide emissions, is accompanied by little or no radiation, and may be deployed as
small distributed units as well as large centralized power plants.
The Center for International Energy & Environmental Policy (CIEEP) is undertaking an
initiative for public policy planning and related activities for mitigating potential adverse
secondary effects of broad cold fusion deployment. Improvements in cold fusion prospects as an
energy source have reached a point that proactive policy planning is now essential. CIEEP’s
policy development initiative will be broad in scope and will include the following:
•
•
•
•
•
•
•

Description of cold fusion as an energy source, with emphasis on its potential role as a
disruptive technology
Delineation and evaluation of adverse as well as beneficial social and related impacts
Identification of parties of interest – who will be affected and in what way
Definition of the relevant decision-making apparatus
Determination of clear policy options for dealing with secondary impacts and unintended
consequences
Identification of external variables not within the scope of analysis
Conclusions and recommendations

CIEEP also performs cold fusion research support in a variety of methods and circumstances
upon request. Underpinning the policy planning initiative is reliance on evidence-based
policymaking – development of good policy based on good science. The changing landscape
resulting from recent favorable developments makes proactive policy planning for cold fusion
deployment for the public welfare benefit both constructive and necessary.
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Appendix E. Outline of Celani LENR Experiments Leading Up to Austin
and Daejeon Demonstrations
Francesco Celani gave two demonstrations in August 2012 that apparently manifested low
energy nuclear reactions (LENR) that produced excess heat. The first demonstration was in
Austin, Texas (NI Week, August 6-7. The second was in Daejeon, South Korea (ICCF-17,
August 14-17). The demonstrations showed about 10-15 W of power in the form of excess heat.
The materials, equipment, and procedures for the demonstrations were developed at Celani’s
organization, INFN, located in Frascati, Italy. They are described in a preprint paper 9 published
in the ICCF-17 Proceedings. The purpose of this document is to present the information in
Celani et al. in a modified organizational format that is intended to facilitate comparison not only
with subsequent work by Celani but also other laboratories and investigators. In most sections
below, summary information from the paper is provided in outline form after an introductory
paragraph.
Nickel-Hydrogen Methods of Achieving LENR
When LENR was first announced by Fleischmann and Pons in 1989 (popularly referred to at that
time as “cold fusion”), the reactions were achieved with Pd and D in electrolytic cells. In
subsequent months and years, LENR has also been achieved with powder and gas setups,
initially with Pd and D and then with Ni powder and H2 gas. LENR based on various Ni-H
configurations was apparently first reported by Piantelli and, more recently by Andrea Rossi and
Defkalion Green Technologies and by Akito Takahashi and Akira Kitamura. The Celani
demonstrations were also Ni-H based, with the Ni in alloy with Cu. A principal advantage of
achieving LENR with Ni-H rather than Pd-D setups is the much lower cost of the required
materials.

9

Celani, Francesco, et al. Cu-Ni-Mn Alloy Wires, with Improved Submicrometric Surfaces, Used as LENR Device
by New Transparent, Dissipation-type Calorimeter. ICCF-17 Pre-Conference Paper TuA1-3, 4 p.
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Overview of Experimental Apparatus
Celani’s demonstrations, in simple terms, were performed in a cylindrical glass tube containing
H2 gas and a Ni-Cu wire that together apparently produce the LENR. The tube and associated
apparatus, shown in Figure 1, are between one and two feet long. The tube serves as both the
LENR reactor and the calorimeter for measuring radiated heat. It is therefore referred to in this
document as the reactor/calorimeter.

Figure E-1. Francesco Celani reactor/calorimeter. The wire assembly can be seen inside the
glass tube. Photo by Thomas W. Grimshaw at ICCF-17, August 14-17, 2012, Daejeon, South
Korea

Constantan Materials and Properties
A primary feature of Celani’s method is the Ni-Cu alloy used to achieve LENR with H2 gas. The
material, constantan, is commercially available from a German manufacturer. The constantan
wire must be heated in open atmosphere (in the presence of oxygen) to remove plastic insulation
and to develop the necessary properties to become LENR active. The constantan material and its
properties are summarized below.
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Cu55-Ni44-Mn1 (constantan, ISOTAN44)
Manufactured by Isabellenhutte Hesler, GMBH, KG-Germany
“Standardized” dimensions
Length: 105 cm
Diameter: 200±1µm
Weight: 307.4 mg
Resistance: 17.6Ω
“Naked” (insulation removed?)

Diffusion Coefficient of Hydrogen
Cu @ 200º C
Cu @ 700º C
Ni @ 200º C
Ni @ 350º C
For comparison:
Pd @ 200º C
Pd @ 420º C
Pd @ 600º C

10-6 cm/s
10-4 cm/s
10-7 cm/s
10-6 cm/s
10-5 cm/s
10-4 cm/s
8 x 10-3 cm/s (not reproducible)

Catalytic Power of Wire Materials
Ni1
Ni 0.1825 Cu 0.8175
Ni 0.375 Cu 0.625
Ni 0.625 Cu 0.375
Ni 0.8175 Cu 0.1825
Cu1

+1.74 eV
+1.57 eV
+3.16 eV
+2.86 eV
+2.10 eV
-1.11 eV

For comparison:
Ag1
Ag 0.625 Pd 0.375
Ag 0.1825 Pd 0.8175
Pd1

-1.42 eV
+0.42 eV
+0.51 eV
+0.51 eV

Mechanical Properties
ISOTAN44 has very good mechanical properties, especially with respect to aging
effects. Cycles of low  high  low temperature H2 absorption-desorption.
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Reactor/Calorimeter
As noted, the reactor and calorimeter are combined in a single unit in the Celani demonstrations.
The reactor contains two wires – an “active” constantan wire and an inert NiCr wire – wrapped
in parallel in a helical manner with 22 turns. A transparent glass tube was used in order to allow
observation of the wires for stability. H2 and inert gases were introduced into the
reactor/calorimeter for calibration and performing LENR experiments
Borosilicate glass (Schott DURAN)
Dimensions
OD: 40 mm
ID: 34 mm
Length (overall): 280 mm
Length (central active): 100 mm

The diffusion calorimeter is design to measure heat exchange by radiation from the cell to the
environment at room temperature. Temperature is measured at the outer wall.
Measure external wall temperature, Twall
Apply Stefan-Boltmann law
Pout = 2.67 * 10-8 * (Twall4 – Troom4)
P: Power
Twall: Wall temperature
Troom: Room Temperature (23.5° C)
Indetermination <2%

Constantan Wire Preparation
The constantan wire must be heated to remove the plastic insulation and oxidize a portion of the
metal to make it LENR “active”. Apparently at least a portion of the Cu component of the Ni-Cu
alloy is oxidized to CuOx, resulting in a nano-structure in which LENR can occur.
Insulation Removal
Removal by Joule heating
Current, I = 2000 mA
Time, t = 5 min
Power dissipated, Pdiss = 70 W
Resistance ratio (with respect to reference value at 100 mA) increased only 1% (typical
of constantan)
Weight decrease = 13 mg
Resistance decrease = 17.16 to 17.02 ohm
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Celani et al. report a major advance in sample preparation in mid-2012 (after experiments
starting in early 2011) with the assistance of an unidentified Italian company. The objective was
to increase the amount of active material of small size (<< 100 nm) and to avoid the adverse
effect of “leakage” of the smallest particles from the surface. In general, the smaller the particles
at the surface, the better the total fraction with respect to the entire wire.
Higher percent of active material (from 1-2% to 30%) achieved
Increase in mechanical stability (no “leakage” of smaller – active – particles) also achieved
Result of first thermal treatment
Increase P to 2500-3000 mA
Increase t at high power to 5-1000 s
Decrease cooling speed from 100 to <1 s
Role of O2 important (free air treatment)
Dramatic effect on growth of nanostructures and their dimensions
Temperature up to 1000º C or more (pure Cu melts at 1083º C)

The thermal treatment and Cu oxidation result in a nanostructure that is apparently conducive to
LENR occurrence.
Selective oxidation of Cu at high temperatures (650-1050º C)
Segregation of Ni from CuO2
Cooling rate
At surface and deeper into bulk
“Strength” and aging tests
Tri-dimensional shapes of geometry
SEM examination
Multilayer structure
Up to 1000 layers
Layers 20-100 nm thick
Skeleton type
Intrinsic potential for gas absorption
Topic of future paper, in preparation

Experimental Procedure
The procedure reported in Celani et al. is quite complex and actually consists of a series of
experiments. The primary experimental variables are as follows:
•

Power input (as electrical current) for heating

•

Temperature control

•

Selection of active or inert wire for power input
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•

Use of two different constantan test wires, #1 and #2, both treated by heating and Cu
oxidation

•

Selection of gas (or gas mixture) – H2, Ar, D2

•

Loading and deloading of test wires with H2 and D2

The experimental measurements included the following:
•

Heat output, measured by calorimeter wall temperature (and calculation of excess heat)

•

Changes in resistance of the active (constantan) wires

•

Time for each experimental step

The major steps of the procedure are summarized as follows (with observations of cell wall
temperature and constantan wire for most steps):
•

Calibration of the reactor/calorimeter with inert gases and heating with inert wire

•

Raising the temperature of the reactor through Joule heating of the inert wire, with H2
and Ar gas (75/25%)

•

Stop power input and allow reactor to cool

•

Re-application of power to inert wire

•

Application of power to active wire (Wire #1) instead of inert wire

•

Stop power input to Wire #1

•

Deload Wire #1 and reload it with 100% H2 in place of 75/25% H2/Ar gas

•

Deload Wire #1 and confirm lowering of electrical resistance is due to LENR

•

Reload Wire #1 and repeat the experiment

•

Deload Wire #1 and reload it with D2 gas in place of H2 gas

•

Replace Wire #1 (after it breaks during the experiment) with Wire #2 and load with H2
gas

•

Perform confirmatory experiments with Wire #2

•

Cease experiments for transport for August demonstrations in South Korea
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A flowchart of the 31 steps of the procedure as reported in Celani et al. is shown in Figure 2,
followed by details of each step of the procedure.
2

4

3

5-8

9-12

1
Construct Reactor,
Begin Experiments

13

A

14-16

Stop Power to
Wire #1

22-25

B

Calibrate
Calorimeter, Apply
Inert Wire Power

Apply Vacuum,
Add H2 @ 100%
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Add D2 Gas, Apply
Power to Inert
Wire
WIRE #1 BROKE

Begin Experiments
with Wire #2

Add H2/Ar Gas
(75/25), Apply
Power to Inert
Wire

Stop Power to
Inert Wire, Allow
Reactor to Cool

17a

17b-19

Conduct
Miscellaneous
Tests for a Week

Deload H2 from
Wire #1

27

28
Repeat
Procedures &
Observations on
Wire #2

Upgrade Temp
Measurements on
Calorimeter

Reapply Power to
Inert Wire

Apply Power to
Active Wire #1

20

21

Reload Wire #1
Again

Deload H2 from
Wire #1

A

B

29-30
Deload D2 from
Wire #2, Load
Again, Apply
Power to Inert
Wire

31
Stop Experiment,
Package for USA &
Korea Demonstrations

Figure E-2. Experimental procedure of Celani et al. preprint paper.
Step numbers correspond to list of 31 steps in paper.
Step 1
Actions and Parameters
-Began with Wire #1 (active) on 6 June 2012,
continued with Wire #2 (active) on 10 July 2012
-Inert wire: NiCr
-Adopted the usual term R/R0 for simplicity (R0 =
resistance at room temperature, T = 23.5º C) with
free air atmosphere in reactor
-Measuring current at 4 mA (to avoid wire self
heating)
Observations and Notes
-Wire # 1 R0 = 16.9684 ohm
-Wire #2 R0 = 57.4394 ohm
Step 2
Actions and Parameters
-Began with calibration with inert gases at power of
5, 15, 30, 48 W
-Power applied to inert wire
-Some cross reference tests also with active Wire
#1
Observations and Notes
-Temperature approximately 180-220º C inside
reactor (depending on gas composition)
-Evaluated power exchange constant of the
reactor/calorimeter

Step 3
Actions and Parameters
-H2/Ar ratio = 75/25
-Pressure = 7 bar
-Monitored resistance of both inert and active wires
(#1 and #2)
-Power of 48 W applied to inert wire
Observations and Notes
-When T > 125º C
-R/R0 of active Wire #1 (after initial limited
increase to 1.02) dropped to 0.92 in 2,500 s
-R/R0 decreased to 0.88 after 100,000 s
-Observed anomalous excess heat of about 5 W
(inferred from Step 6 below)
Observed correlated increase of excess heat (quite
unstable) with decrease in R/R0 (not quantified)
-Temperature inside cell ~160º C
Step 4
Actions and Parameters
- Stopped power to inert wire at 103,000 s
-Allowed reactor and wires to cool to room
temperature (23.5º C)
Observations and Notes
-R/R0 of active wire decreased to 0.80
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Steps 5-8
Actions and Parameters
- Re-engaged power shortly after Step 4
Observations and Notes
-R/R0 measured at 0.867 at 150,000 s (after
interruption
-Anomalous power increased further to 10 W (from
5 W in Step 3 above)
-Anomalous power depends on time of experiment,
not R/R0 value
-Anomalous power instability was quite large and
correlated to small R/R0 oscillations (<1%)
-Room temperature instabilities (25-27º C)
increased anomalous heat production by
introducing non-equilibrium conditions
-Anomalous heat increased over time, while initial
room temperature was the same (to avoid
misinterpretation of results)
-The positive effect (of long experiment times with
H2 gas) was also observed by A Takahashi and A
Kitamura (reported at Pontignano workshop,
April 2012): anomalous excess power slowly
increased from 0 to 3 W over two weeks of
experiments
-Minimum cell temperature to stop anomalous heat
effect is about 120º C (similar to first “loading”
temperature of 125º C)
Steps 9-12
Actions and Parameters
- Power applied to Wire #1 (active) after 330,000 s
(after first H2/Ar intake)
Observations and Notes
-Increasing anomalous power to about twice that
detected when power was applied to inert wire
-Absolute value of power over 10 W (meaning 5 W
in Step 3 above)
-R/R0 stabilized at 0.808 (after initially increasing)
-Possibly explained by higher temperature of active
wire caused by Joule heating (temperature of 350400º C, compared to 200º C by indirect heating by
inert wire in Step 3)
-The reaction (AHE) has a positive feedback with
increasing temperature (apart from some
temperature threshold)
-Similar effect observed by A Takahashi and A
Kitamura working with Ni-Cu-ZrO2 powders
-Also similar work by Celani et al (in 2010) with 50
µ wires – best excess power at wire temperature
up to 900º C

Step 13
Actions and Parameters
- Power to Wire #1 switched off at 320,000 s after
H2/Ar intake
Observations and Notes
-R/R0 dropped to 0.71 at room temperature
-Direct heating (of active wire) improved the
loading (electro-migration phenomenon) and then
the anomalous power
Steps 14-16
Actions and Parameters
-After 410,000 s (from first H2/Ar intake)
-Made vacuum
-Added H2 gas at 100% concentration
Observations and Notes
-Results similar as for H2/Ar (75/25) – and even
better for anomalous heat production
-Couldn't discriminate if better anomalous heat
production was due to pure H2 or length of time
of exposure to H2 gas
Step 17a
Actions and Parameters
- Miscellaneous tests not specified
Observations and Notes
-Test results not reported
Steps 17b-19
Actions and Parameters
-Deloaded Wire #1 of H2 by putting cell under
dynamic vacuum and increasing temperature
-To be sure observed resistance reduction was due
to real absorption (not a variation of resistance
due to reduction of oxides by H2 at the nanoparticle surfaces)
Observations and Notes
-After several hours, R/R0 = 1
-Test was fully successful
Step 20
Actions and Parameters
- Reloaded Wire #1 with H2 (assume 100%
concentration from above step)
Observations and Notes
-Behavior of R/R0 reduction and anomalous heat
production not very different from first cycle
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Step 21
Actions and Parameters
-Deloaded Wire #1 of H2
-Conducted experiments with D2 in place of H2
Observations and Notes
-Final R/R0 value after deloading was 0.93 (not 1,
as expected)
-Speculated that H2 was stored in the lattice

Step 27
Actions and Parameters
-Moved main thermometer from a position near the
end of the wire to the center
-Added three more thermometers
Step 28
Actions and Parameters
- Employed similar methods to those used for Wire
#1
Observations and Notes
-Starting temperature of loading (125º C for Wire
#1) increased to 160º C
-Wire #2 unable to withstand direct heating (surface
potentially obstructed, e.g., by plastic?)

Steps 22-25
Actions and Parameters
-Added D2 similar to H2 in previous step
-Increased temperature by applying power to inert
wire
-Monitored X-ray and/or gamma ray emissions
from reactor using NaI(T1) detector (energy range
25-2000 keV) – used for safety purposes (not
spectrometer)
Observations and Notes
-D2 absorption was of small amount
-Observed X-ray or gamma-ray emissions occurred
during temperature increase from 100 to 160º C
-Clearly detectable, burst-like emissions
-Total emission time about 600s
-Thermal response was endothermic, not
exothermic as expected
-Later (after second day) became exothermic
-Similar effects noted by A Takahashi and A
Kitamura
-Wire broke after 305,000 s from D2 intake (after
abrupt increase in temperature)
-Problem with reactor pressure leakage, but earlier
at 80,000 s prior to break
-SEM observations showed fusion in the shape of a
ball
-Further analyses in progress

Steps 29-30
Actions and Parameters
-Deloaded Wire #2 by dynamic vacuum conditions
and heating to 220º C internal reactor
temperature
-Reloaded with D2 gas
-Applied power to Ni-Cr (inert) wire for 50,000 s
Observations and Notes
-Speed of loading improved – time of R/R0 drop
from 1 to 0.85 decreased to 2000 s (from 2500 s
in Step 3)
-Time necessary to get anomalous heat decreased to
<6 hr
Step 31
Actions and Parameters
-Experiment stopped on July 28

Step 26
Actions and Parameters
-Wire #2 experiments initiated on 10 July 2012
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Experimental Timeframe
Celani and his coworkers apparently worked on their experimental approach for at least 18
months before the August 2012 demonstrations. A breakthrough was achieved in mid-2012 with
improvements in the treatment of the constantan wires to achieve more substantial LENR
observations.
Initiation

February 2011

New Preparation Procedures

February 2012

Presentation at X International Workshop on Anomalies in
Hydrogen-Metal Systems (April 2012)

April 2012

Production of Improved Submicrometric Materials

May 2012

Start tests in New Calorimeter

June 2012

Wire #1 Experiments Initiated

6 June 2012

Wire #2 Experiments Initiated

10 July 2012

Stop Experiments for Shipment to Austin and Daejeon

28 July 2012

Experiments of Akito Takahashi and Akira Kitamura
Celani et al. carefully noted similarity in methods and materials, as well as LENR results, of
Akito Takahashi (Osaka University) and Akira Kitamura (Kobe University) in Japan. The
comparison of experiments and results was apparently first made at the X International
Workshop on Anomalies in Hydrogen-Metal Systems in April 2012.
Ni-Cu alloy of nanometric size
Dispersed in inert matrix of ZrO2
Performed at Technova (reaearch group of Toyota)
Further development of Pd-35% ZrO2-65% work by Yoshiaki Arata (Osaka University)
Overall behavior of Ni-Cu alloys similar in several respects
H2 and D2 absorption
Amount of anomalous heat detected
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Summary of Major Findings
The principal findings of the Celani et al experiments and subsequent demonstrations for the
LENR field are summarized as follows:
•

Excess heat was observed with two different treated constantan wires (#1 and #2).

•

The amount of excess power generated was about 5 W when cell temperature heating was
accomplished by Joule heating of the inert wire.

•

The excess power increased to 10 W when the cell temperature was increased by Joule
heating of the constantan (active) wire.

•

Excess heat began when the cell temperature rose above 125° C (Wire #1) and 160° C
(Wire #2).

•

Excess heat by LENR is accompanied by a decrease in the resistance of the constantan
wire – to as low as 71% of the resistance at room temperature and without LENR
activity.

•

Oscillations in the observed excess heat correlated with small changes in the resistance of
the constantan wire.

•

Constantan wires must be treated by heating and associated oxidation of the Cu
component of the alloy.

•

Treatment apparently involves a large increase in surface areas resulting from a skeletal
structure and small particles created on and near the surface of the constantan wire.

•

Onset of LENR and excess heat depends more on the time of the experimental run than
the amount of decrease in wire resistance.

•

Increase in H2 gas concentration from 75% (with 25% Ar) to 100% did not appear to
increase LENR and excess heat production.

•

Substitution of D2 gas for H2 resulted initially in endothermic reactions (first two days)
followed by exothermic reactions.

•

Experiments with D2 gas resulted in emission of bursts of X-rays or gamma-rays for 10
hours of the test.

•

Reactivation of the experiments with the same apparatus and materials resulted in excess
power of about 10 W at NI Week and about 14 W at ICCF-17 in August 2012.
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Appendix F. Information Collection Instrument – Preliminary Outline
Francesco Celani put on two apparently successful nickel-hydrogen based LENR demonstrations
in August 2012, one at NI Week in Austin, Texas and the other at ICCF-17 in Daejeon, South
Korea. Celani conducted a number of rigorous experiments at his home organization, the
National Institute of Nuclear Physics (INFN) in Frascati, Italy leading up to the two
demonstrations. The experiments and demonstrations are referred to here as the “Celani LENR
Research”. Celani has shared his materials and information with a number of researchers and
organization since the August demonstrations.
National Instruments (NI) has supported Celani’s research and is interested in collecting
information on the other investigations. The purpose of this information collection instrument is
to help document the Celani LENR Research activities. A principal goal is to identify “best
practices” among the research efforts that will help all investigators to achieve success in
demonstrating LENR phenomena. To the extent possible, NI would also like to support
development of a solid theoretical foundation for LENR based on Celani LENR Research. As the
information is collected, reference will be made to the following documents:
•

•
•

Celani, Francesco, et al., Cu-Ni-Mn Alloy Wires, with Improved Submicrometric Surfaces, Used
as LENR Device by New Transparent, Dissipation-type Calorimeter. Preprint TuA1-3,
Proceedings of the International Conference on Cold Fusion (ICCF-17), Daejeon, South Korea,
August 12-17, 4 p.
Celani, Francesco, et al., Cu-Ni-Mn Alloy Wires, with Improved Submicrometric Surfaces, Used
as LENR Device by New Transparent, Dissipation-type Calorimeter. Presentation at the
International Conference on Cold Fusion (ICCF-17), Daejeon, South Korea, August 12-17, 56 p.
Outline of Celani LENR Experiments Leading Up to Austin and Daejeon
Demonstrations.(Appendix E of this document).

The results of this study are expected to be reported at ICCF-18 in late July 2013 and at NI Week
in early August. Please contact one of the following for additional information on this
investigation.
Stefano Concezzi
Vice President
Scientific Research & Lead User
Program
National Instruments
512.683.6946
stefano.concezzi@ni.com

Thomas W. Grimshaw, Ph.D.
Research Fellow
Center for International Energy and
Environmental Policy
The University of Texas at Austin
512.784.1078
thomaswgrimshaw@gmail.com
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Investigators
Information on the Principal Investigator and other researchers is essential for each Celani LENR
Research activity.
− Name
− Degree and Technical Specialty
− Years of experience
− Resume (attach if necessary)
− LENR-specific experience
− Current LENR research
− Sponsors (if not confidential)
− Contact Information
Organization Profile
The organization where Celani LENR Research is being performed provides the setting for the
research, a key component of this study.
− Name of Organization
− Affiliation (University, Corporation, Government, Private, etc.)
− Location
− Mission; Primary Areas of Research Emphasis
− Organization Structure (Include Placement of LENR Research)
− General Sponsorship Information (If Available)
− Total Research and Other Staff
− Annual Budget (If Available)
− Facility Description
LENR Background
Previous and ongoing LENR research overall by the researchers and at the organization as a
whole is necessary to set the context for documenting Celani LENR Research efforts.
− Current LENR Research by the Principal Investigator or Other Researchers
− Current Overall LENR Research Programs at the Organization
− History of Previous Individual and Organization LENR Research
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Celani LENR Research Efforts
Specific details of the experimental work being performed in relation to the Celani LENR
Research are central to this study, including identification of best practices.
− Celani Connections and Communications
− Research Objectives (e.g., Verification, Extension, Improvements)
− Experimental Materials Obtained from Celani
− Description of Experimental Approach: Methods, Materials, Apparatus
− Methods and Equipment for Measurement and Monitoring
− Comparison with Celani Experiments and Demonstrations (Similarities, Differences,
Variations, Etc.)
Experimental Results
The outcome of the Celani LENR Research activities is the most important information collected
for this investigation, particularly on experimental reproducibility of LENR phenomena.
− Description of Anomalous Power (“Excess Heat”) Observations
− Observations of Decreases in Resistance of Wires (or Equivalent Materials)
− Description of Radiation Similar to Celani Observations (e.g., X-rays, Gamma Rays)
− Other LENR-Related Observations
Best Practices and Theoretical Implications
As noted, a principal objective of this study is to discover or determine experimental procedures
that help ensure success in demonstrating LENR phenomena, especially anomalous power, but
also other LENR signatures, such as radiation. Observations that provide insight or guidance for
theoretical explanation of LENR are also essential to the objectives of this study.
− Description of Materials, Methods, and Apparatus that Ensure (or at Least Promote) the
Occurrence of LENR Phenomena
− Observations That May Be Interpreted for Development of Theoret5ical Underpinnings
of LENR Phenomena

33

Future Plans
As the path forward is mapped out for LENR development through support of Celani LENR
Research, it will be helpful to understand current plans of researchers and organizations for
future investigations.
− Overall LENR Research Plans
− Future Specific Efforts for Celani LENR Research Verification or Refinement
− Guidance of Previous Results (or the Findings of Other Researchers)
− Delineation of Approach, Materials, Apparatus (in As Much Detail as Possible)
− Sources of Potential Sponsorship (if Available)
− Current Plans for Collaboration with Other Researchers
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