
Polycloud Intelligence — LENR Field Intelligence Report 2026 — Page 1

LENR Field Intelligence Report 2026 —
Complete Analysis

Polycloud Intelligence | April 2026

Executive Summary

10,300+ papers analyzed across 4 domains. 854 report excess heat across 15+ independent lab groups over 37
years. The He-4/heat correlation at 23.8 MeV across 3 labs is a nuclear fingerprint chemistry cannot produce. Known
PdH formation enthalpy (−19.1 kJ/mol H, verified: Flanagan & Oates 1991) is orders of magnitude too small to explain
reported excess heat. The replication rate is 6% (14/231 experiments). Transmutation co-occurs with heat 6x more
often than He-4 — though detection barrier differences partially explain this asymmetry. Probability of genuine nuclear
phenomenon: 10-30%, best estimate ~15%, from four independent methods including a proponent-calibrated agent.
The field needs one definitive multi-signal experiment ($200-400K) more than another 500 papers.

1. Dataset Overview

Asset Count Source

LENR papers indexed 9,795 LENR-CANR.org + CrossRef + OpenAlex
+ JCMNS + arXiv + others

Experiments deep-analyzed 396 Structured extraction with evidence
grades A-F

Researcher profiles 223 Authors with 10+ papers, collaboration
maps

Patents catalogued 1,774 Global patent databases

Cathode recipes documented 73 Extracted from methods sections

Mainstream Pd-H papers 487 arXiv + Semantic Scholar (condensed
matter baseline)

Contested science cases 17 Hand-curated historical pattern library

Meta-science papers 14 Foundational replication crisis literature

Processing: ~50 hours Gemma 4 local ($0) + Claude Opus synthesis (~$5). 640 wiki articles compiled into a structured
knowledge base with researcher profiles, material profiles, signal analysis, era breakdowns, and concept articles.

2. Signal Distribution and Temporal Trends

2.1 Signal-Material Matrix

Signal Type Total Papers Pd Ni Ti

Excess heat 854 406 78 14
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Signal Type Total Papers Pd Ni Ti

Neutrons 743 383 19 87

Transmutation 405 147 27 --

Tritium 392 217 18 39

He-4 216 109 2 2

Pd produces He-4 at 50x the rate of Ni per signal-positive paper. Ti produces neutrons at 7x the rate of Pd. Ni has 78
excess heat papers but only 2 He-4 detections — either a different mechanism or no nuclear signature.

2.2 Temporal Trends

Neutron papers collapsed 95% from the 1990s (468) to the 2020s (21). Excess heat declined 76%. Transmutation
peaked in the 2000s (160 papers), not the 1990s (145). This temporal pattern suggests early neutron reports were
dominated by detection artifacts — improved shielding and detection standards eliminated false positives.

The venue shifted dramatically: J. Condensed Matter Nuclear Science dominates post-2005 publications (175 excess
heat papers, 51 neutron, 40 He-4). The field created its own journal when mainstream venues closed.

2.3 Evidence Quality

24 of 396 deep-analyzed experiments (6%) achieve A or A- grade. The full grade distribution:

Grade Range Count %

A / A- 24 6%

B+ / B / B- 140 35%

C+ / C / C- 133 34%

D+ / D / D- 53 13%

F 9 2%

83% of experiments grade C+ or below. The 9 F-grade experiments are fully explained by artifacts.

3. Ten Definitive Findings

Finding 1: Excess Heat in Pd-D Is the Most Replicated Anomaly

Palladium cathodes loaded with deuterium via electrolysis produce anomalous thermal energy in a subset of
experiments. 15+ independent groups across SRI, ENEA, NRL/SPAWAR, Osaka, Tsinghua, BARC India, and multiple
Italian and Russian labs. The 2004 DOE panel was evenly split on anomalous heat; about a third found nuclear
evidence "somewhat convincing."

McKubre's SRI program (53 papers, flow calorimetry) is the most methodologically careful. COP 1.1-1.3 persistent
across dozens of runs, EPRI-funded. Violante at ENEA independently confirmed with laser-triggered experiments.

Confidence: MEDIUM. Too many groups over too many years to dismiss, but 6% A-grade rate and the DOE split
indicate the evidence base is weaker than proponents acknowledge.

Finding 2: He-4/Heat Ratio Clusters at 23.8 MeV

When excess heat and He-4 are simultaneously measured, the energy-per-He-4-atom ratio clusters at ~23.8 MeV,
matching the D+D->He-4 Q-value of 23.846 MeV with energy going to the lattice rather than a gamma ray.
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Three labs: SRI/McKubre (flow calorimetry + mass spec), NRL/Miles-Bush (isoperibolic + gas analysis),
ENEA/Violante (laser-triggered + He-4 detection). 11 papers co-report both signals.

He-4 is not a chemical product. Zero He-4 in protium controls establishes isotope specificity. This is the closest thing to
a nuclear fingerprint in the field.

Confidence: MEDIUM-LOW. The 23.8 MeV ratio is striking but 11 papers is far too few. Detection difficulty creates
selection bias — only groups with mass spec expertise report it.

Finding 3: Loading Threshold D/Pd > 0.9

Across the Pd-D literature, excess heat is reported almost exclusively when D/Pd exceeds ~0.9. 8+ groups confirm:
McKubre (SRI), Violante (ENEA), Kitamura (NHE Japan), Tsinghua (Li), Storms, Portland State/Dash,
Osaka/Takahashi, MIT/Swartz.

Conventional loading reaches 0.75-0.82. Vacuum annealing and acid etching routinely achieve 0.91-0.93.

Confidence: MEDIUM-HIGH. One of the few quantitative, testable parameters. No first-principles explanation exists
for why 0.9 is special — the Pd-D phase diagram shows beta-phase completion well below 0.9.

Finding 4: Conventional Fusion Branching Ratios Are Violated

If nuclear reactions are occurring, branching ratios are drastically different from hot D+D fusion. Neutron emission is
suppressed by at least 10^9 relative to heat output. Both proponents and skeptics agree: whatever is happening is
NOT conventional D+D fusion.

Confidence: HIGH. Both sides converge on this finding.

Finding 5: Replication Rate Is 6%

Of 231 experiments tracked in the replication graph, only 14 confirmation edges exist. The original Fleischmann-Pons
experiment accounts for 6 of the 14. The rest of the field produced 8 confirmations in 35 years. 4 contradiction edges
also exist (same protocol, opposite results).

Storms argues replication failure is a materials science problem — only cathodes with specific Nuclear Active
Environments produce effects. If true, low replication reflects incomplete recipe specification, not absence of the
phenomenon.

Confidence: HIGH. The replication data speaks for itself regardless of interpretation.

Finding 6: Transmutation Claims Are Prevalent but Mostly Low-Grade

405 papers report transmutation, co-occurring with excess heat in 67 papers — 6x more than the 11 He-4/heat
co-occurrences. However, products span nearly the entire periodic table, which is physically implausible under any
single mechanism.

Iwamura's Cs-133 -> Pr-141 experiments (Mitsubishi, 18 papers) are the most specific and testable claim. Partially
replicated at Toyota.

Important caveat: He-4 detection requires mass spectrometry at ppm levels; transmutation detection requires only
surface analysis (ICP-MS, SIMS). The lower detection barrier partially explains the 6x ratio.

Confidence: LOW for most claims, MEDIUM for Iwamura specifically.

Finding 7: Neutron Reports Collapsed 95%

468 neutron papers in the 1990s, 21 in the 2020s. This decline far exceeds the overall publication decline and strongly
suggests early neutron reports were dominated by detection artifacts (background subtraction errors, cosmic ray
contamination).

Confidence: HIGH that the decline is real, MEDIUM-HIGH that it reflects artifact elimination.
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Finding 8: Ni-H Has Heat Claims but No Nuclear Signature

78 papers report excess heat in Ni-H systems but only 2 report He-4. Focardi claimed COP 150 (grade B-); all others
report COP 1.1-1.4. Clean Planet claims 589 days continuous at COP but has no published He-4 measurement.

If Ni-H produces heat but no He-4, the D+D->He-4 mechanism is ruled out entirely, requiring a completely different
explanation.

Confidence: LOW. COP values within 20% of unity in systems with no nuclear signature is the weakest evidence
category.

Finding 9: All Theoretical Schools Are Non-Predictive

Four established schools (Hagelstein phonon, Storms NAE, Kim BEC, Vysotskii biological) each explain a subset of
observations but contradict each other. None has produced a falsifiable quantitative prediction subsequently
confirmed. No independent group has reproduced any theoretical calculation.

Confidence: HIGH that no adequate theory exists.

Finding 10: Claim Magnitude Inversely Correlates with Evidence Quality

The highest COP values and most dramatic claims come from the lowest-grade papers. A-grade experiments report
COP 1.05-1.3. F-grade experiments cluster around spectacular initial claims. This matches the profile of pathological
science (Langmuir 1953).

Proponents' best defense: high-quality experiments produce smaller effects because they eliminate artifacts that
inflate COP in sloppy experiments — meaning the "true" effect is COP 1.05-1.3, modest and commercially
uninteresting.

Confidence: HIGH.

4. Novel Finding: Signal Co-Occurrence Paradox

This pattern has never been formally published and is one of the original contributions of this analysis.

Signal Pair Co-occurring Papers

Transmutation + Excess Heat 67

Tritium + Excess Heat 44

Neutrons + Excess Heat 9

He-4 + Excess Heat 11

Every major LENR theory (Hagelstein phonon, Kim BEC) models the D+D->He-4 pathway. But transmutation
co-occurs with heat 6x more often. The field's theoretical mainstream models the minority pathway.

Detection barrier caveat: He-4 requires mass spectrometry at ppm levels. Transmutation requires only surface
analysis. The lower detection barrier partially explains the ratio. A corrected comparison would normalize by detection
attempt rate, which is unavailable.

Why this matters: If transmutation is the dominant heat-correlated channel, then all D+D->He-4 theories are
modeling the wrong reaction. The plasmoid framework (Section 7) is the only hypothesis that naturally explains broad
transmutation.

5. Chemistry Cannot Explain the Heat
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Verified Thermodynamic Values

Source DH (kJ/mol H2) Notes

Flanagan & Oates 1991, Annual Rev. Mat.
Sci.

-38.2 Per mol H2 for bulk Pd

Flanagan et al. 1991, J. Less Common
Metals

-19.1 per mol H Calorimetric measurement at 298K

Nature Materials 2016 (Pd nanocrystals) -36 (rods), -32 (other) Per mol H2, nanoparticle measurements

Energy Budget Calculation

For a typical experimental cell:

• Pd cathode: ~1 cm3 = ~12 g = ~0.11 mol Pd

• Full loading D/Pd = 1.0: 0.055 mol D2

• Total chemical energy from hydride formation: 0.055 x 37 = ~2 kJ

McKubre's reported maximum excess power: 0.52 W (1.5 W/cm3) at 250 mA/cm2. Even at a fraction of this sustained
over a multi-week run, total excess energy reaches hundreds of kJ — orders of magnitude beyond the ~2 kJ chemical
budget.

This calculation was verified against primary literature after our initial AI extraction produced a 3-4x error (120-150
kJ/mol vs actual 37 kJ/mol). The corrected values strengthen the case: if the calorimetric measurements are accurate,
the energy source is non-chemical.

Known Artifact Sources (from Mainstream Pd-H Literature)

From our processing of 487 mainstream condensed matter papers:

1. D2+O2 recombination at cathode — can produce substantial false excess heat in open-cell systems. This is
the primary systematic error identified by Shanahan.

2. Joule heating / ohmic losses — I2R heating if cell resistance not perfectly characterized.

3. Calibration drift — heat loss, imperfect insulation, sensor drift over multi-week runs.

4. Electrolyte concentration changes — over long runs, concentration shifts affect energy balance.

5. Phase-change artifacts — temperature gradients during loading/unloading.

The heat of hydride formation itself (~2 kJ) is too small to be a significant confound.

6. Theoretical Landscape

6.1 Phonon-Nuclear Coupling (Hagelstein, MIT, 127 papers)

Lattice phonons mediate D+D->He-4. Energy released as thousands of phonons rather than gamma rays. The
"phonon-exchange matrix element" couples degenerate nuclear and phonon states.

Strongest evidence: He-4/heat at 23.8 MeV matches predicted Q-value. Hagelstein's 2025 paper "Consistency of
helium production with excess power" is the latest formulation.

Weakness: Energy downconversion (24 MeV into thousands of phonons without radiation) lacks first-principles
derivation from QCD. The model requires "infinite loss" parameters that are postulated, not derived. Explains ONLY
D+D->He-4 — not transmutation (405 papers), tritium (392), or neutrons (743).

6.2 NAE / Hydroton (Storms, Los Alamos ret., 105 papers, d. 2025)
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Nuclear reactions occur in nano-scale cracks (Nuclear Active Environment) at the metal surface. A unique hydrogen
structure ("Hydroton" — linear deuteron chain) forms in cracks and fuses coherently. The NAE is rare, explaining
irreproducibility.

Strongest evidence: Storms' Seebeck calorimetry (5 Tier 1 extractions) showing excess heat correlates with surface
preparation quality. 30+ years of systematic observation. Elegantly explains why most experiments fail (no NAE
formed) and why D/Pd > 0.9 is necessary (lattice stress for crack formation).

Weakness: Hydroton is hypothetical — no spectroscopic or diffraction evidence. Unfalsifiable in practice: any null
result attributed to "no NAE formed." No quantitative prediction derived.

6.3 Bose-Einstein Condensation (Kim, Purdue, 59 papers)

Deuterons in nano-cavities form a Bose-Einstein condensate. Coulomb barrier overcome collectively via "monopole
transition."

Strongest evidence: Can explain both He-4 AND transmutation — uniquely among established theories. Predicts
relationship between cavity size and reaction rate.

Weakness: No experimental confirmation of cavity-size dependence. BEC at room temperature in Pd lattice not
demonstrated. Kim has only 6 signal papers out of 59. Activity stopped in 2014.

6.4 Biological Transmutation (Vysotskii 48 papers, Kornilova 32 papers)

"Coherent correlated states" of nuclei in biological matrix increase tunneling probability. Reports Mn-55 -> Fe-57 in
bacteria, Sr isotope changes, Cs-137 remediation.

Weakness: No independent replication. Only 3 He-4 detections. Biological complexity makes contamination control
extremely difficult.

6.5 Speculative: Plasmoid / Micro Ball Lightning Connections

Several groups report micrometer-scale luminous traces during LENR experiments:

Matsumoto (28 papers, Fusion Technology 1992-1996): Ring and dumbbell traces on nuclear emulsions during Pd-D
electrolysis. Traces showed anomalous behavior — hopping, boring through glass, passing through water. He initially
interpreted these as "itonic clusters" / micro ball lightning. Later aligned with Shoulders' EVO framework.

Ken Shoulders (5 patents, 1990s): "Exotic vacuum objects" (EVOs) — micron-scale electron clusters of 10^11 to
10^13 electrons with apparent transmutation effects on target materials. Not independently replicated.

Edward Lewis (JCMNS, 2012): Surveyed 12 research groups reporting micro-ball-lightning phenomena in cold fusion
cells — Matsumoto, Shoulders, Savvatimova, Urutskoev, and others.

George Egely (ICCF-24, 2022): Hungarian physicist, PhD, 16 years at Hungarian Academy of Sciences (KFKI), guest
researcher at Brookhaven National Lab. Compiled 281 Hungarian ball lightning cases (KFKI-1987-10/D, cited in
Springer handbooks). At ICCF-24 presented condensed plasmoid device: tubular stainless steel electrodes, millimeter
gap, H2/D2 atmosphere, claims direct electrical energy output. Unverified — no independent replication, no
peer-reviewed paper on the device.

Why plasmoids matter for the data: The plasmoid hypothesis is the only framework where a mobile, energetic
object traversing material naturally produces the broad, scattered transmutation signature seen across 405 papers. All
other theories predict narrow product distributions.

Confirmed adjacent physics: Enoto et al. (2017, Nature 551:481-484) proved lightning produces nuclear reactions
via 14N(gamma,n)13N. Neutrons and positrons detected across four ground stations. Replicated by Wada et al.
(2020, JGR: Atmospheres). This confirms atmospheric electrical phenomena CAN trigger nuclear processes. Whether
similar conditions form in condensed matter is the open question.

Russian Conference on Cold Nuclear Transmutation and Ball Lightning: 28 annual conferences since 1994.
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7. Research Gap Analysis

Gap 1: He-4/Heat Quantitative Ratio (Score: 20/25)

The problem: Only 11 papers co-report heat AND He-4. The correlation has never been established with
simultaneous, real-time, high-precision calorimetry AND mass spectrometry on the same cell with proper controls for
atmospheric He-4 leakage.

Partial data: 109 of 216 He-4 papers use Pd. Miles (16 papers) and McKubre (9) provide the strongest correlation
data. Arata/Zhang reported He-4 in sealed Pd-black powder systems, partially addressing atmospheric leak concerns.
Bush & Lagowski (1998) attempted simultaneous calorimetry + He analysis.

Definitive experiment design:

1. Seebeck envelope calorimetry (not isoperibolic — eliminates the dominant artifact source)

2. Continuously sampled headspace gas routed to residual gas analyzer with He-3/He-4 discrimination

3. Sealed system with measured He-4 background < 1 ppb

4. D2O and H2O control runs on identical cathodes from same batch

5. Loading ratio monitored in real-time via 4-wire resistance

6. Run for 30+ days

7. Pre-register the protocol

8. Publish raw data

Feasibility: 4/5. Seebeck calorimeters exist (Letts/Cravens built one, 2019). RGA with He sensitivity is commercial.
Hard part: maintaining D/Pd > 0.9 for 30 days without cathode degradation and preventing atmospheric He-4
contamination at ppb levels.

Cost: $200-400K.

Impact: 5/5. If 23.8 MeV/He-4 confirmed at >5 sigma, establishes D+D->He-4 at room temperature. If falsified,
redirects the entire field.

Gap 2: D/Pd Loading Threshold Mapping (Score: 16/25)

The problem: The "D/Pd > 0.9" threshold is cited as dogma but has never been systematically mapped. Is it sharp or
gradual? Does it depend on grain structure, surface area, or defect density?

Definitive experiment: Fabricate 50 identical Pd cathodes from the same melt. Load each to a different D/Pd ratio
(0.70 to 0.98 in steps of 0.005) under identical conditions. Measure excess heat via flow calorimetry. Characterize
each post-run by SIMS for deuterium depth profile and TEM for defect density.

Cost: ~$300K. Straightforward materials science. Parallel cells needed (loading takes weeks per cathode).

Impact: 4/5. Replaces folklore with quantitative phase diagram.

Gap 3: Protium Control (Score: 15/25)

The problem: Ni-H has 78 excess heat papers but only 2 He-4. If H works for Ni but not Pd, there are two different
phenomena being conflated.

Definitive experiment: 5 parallel cells: (1) Pd + D2O + LiOD, (2) Pd + H2O + LiOH, (3) Pd + D2O + argon-purged
headspace, (4) Ni + D2 gas loading, (5) Ni + H2 gas at 300C. Full nuclear product analysis for all 5 cells.

Cost: ~$500K. Elevated temperature for Ni-H adds complexity.

Impact: 5/5. Either unifies or splits the field. Any outcome is maximally informative.

Gap 4: Calorimetry False-Positive Rate (Score: 12/25)
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The problem: No systematic inter-lab calorimetry comparison using known heat sources.

Definitive experiment: 5 labs build their preferred calorimeter. All receive identical "black box" cells — some with
hidden electrical heaters producing known excess power (5-50 mW), some producing zero. Labs report without
knowing which are controls. BIPM-style metrology validation.

Cost: ~$200K. Technically simple. Barrier is sociological: getting labs to accept blinded controls.

Impact: 4/5. Establishes actual false-positive rate for each method. If Seebeck passes at <5% false positive while
isoperibolic fails at >30%, the field immediately knows which old results to trust.

Gap 5: Transmutation Verification via Synchrotron (Score: 10/25)

The problem: 405 transmutation papers but contamination controls almost never adequate.

Definitive experiment: Replicate Iwamura's Cs-133 -> Pr-141 with cleanroom multilayer fabrication + synchrotron
XRF for sub-micron spatial mapping. If Pr appears correlated with CaO layer structure, contamination is excluded.

Cost: $800K-1M. Requires cleanroom + synchrotron beamtime (6-month wait).

Impact: 5/5. Transmutation confirmation would be the most paradigm-breaking result. Falsification removes the most
extraordinary claims.

8. COP Analysis

What the Data Shows

From 51 merged COP records (35 from the grading database + 22 from enriched sources, deduplicated):

COP by Calorimetry Method:

Method N Median COP Mean COP

Flow calorimetry 15 1.24 1.84

Isoperibolic 11 1.33 14.79

Other 17 1.35 3.85

Flow calorimetry (the most rigorous method) produces the lowest median COP. Isoperibolic (the original
Fleischmann-Pons method with known systematic errors) produces the highest mean — driven by outliers including
Focardi's COP 150 claim.

COP by Material:

Material N Median COP

Pd 21 1.36

Ni 6 1.34

Key group: Pd + Flow calorimetry (the most rigorous combination): N=10, median COP = 1.20. This is the most
credible single number in the dataset.

Correlation with log(COP):

• Flow calorimetry: r = -0.196 (better method -> lower COP)

• Pd material: r = -0.183 (more conservative claims)

• Ni material: r = +0.255 (less rigorous measurements)

Finding: Calorimetry method is a stronger predictor of reported COP than cathode material. This supports Paper #3's
hypothesis. Better instruments produce lower COP readings — consistent with the inverse quality-claim correlation
(Finding 10).
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COP Prediction Feasibility

An existing Gaussian Process regressor achieves R2 = 0.14 on COP prediction. A Random Forest classifier achieves
81.8% accuracy on binary success/failure prediction. Both are weak but nonzero.

The primary limitation is data sparsity: only 35-51 experiments have numeric COP, and key features (loading ratio,
temperature, current density) are missing in 80-100% of records. Manual extraction from the top 50-100 papers would
be needed to build a viable predictive model.

9. Company Landscape

Company Country System Funding Key Facts

Clean Planet Japan Ni-H gas Mitsubishi, Toyota,
Nissan + Y1B Tokyo
grant

128+ patents across 35
countries, 589 days
continuous

Brillouin Energy US Ni-H pulse ~$10M est. SRI-validated
calorimetry (Tanzella,
George), 3 studies

HyLENR India LENR $3M pre-Series A
(Valour Capital + CIL)

IIIT-Hyderabad,
targeting $25M next
round

Parkhomov Russia Ni-H gas Academic COP 1.6, 7 months
continuous (2018)

Additional players: Celani (Italy, constantan wires, 65 papers), SAFIRE (Canada, plasma-based), ENG8 (UK, plasma
energy), Lattice Energy (US, Widom-Larsen theory).

Pd-based systems have the strongest evidence base — most papers, most He-4 detections, most replications,
highest-grade experiments. Ni-H has more commercial activity but significantly fewer nuclear signature measurements
(2 He-4 papers vs 109 for Pd).

1,774 patents catalogued globally. Japan (Clean Planet) and US dominant.

Key Researcher Deaths (2025)

Michael McKubre — died August 27, 2025. SRI International. The most methodologically careful excess heat
program. Close friend of Martin Fleischmann.

Melvin Miles — died October 20, 2025 (age 88). China Lake/NRL. Discovered the He-4/heat correlation in 1990.
Published 100+ papers.

These two were responsible for the majority of A-grade evidence. Their documented protocols remain available.

10. Cathode Recipes Database

73 documented cathode preparation recipes extracted from the literature. This is untapped analytical potential:

• The highest-graded experiments (A/A-) use nano-powders or specially treated foils

• Surface area and defect density appear to matter more than bulk loading

• No systematic clustering, PCA, or ML has ever been performed on these recipes

• The reproducibility problem may reduce to materials science — the answer to "why do some cathodes work"
could already exist in this data
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Key researchers by cathode characterization:

• Celani (65 papers) — systematic surface modification with constantan

• Storms (105 papers) — NAE theory predicting surface-dependence

• Kitamura (NHE Japan) — binary Ni-Pd nano-composites showing enhanced effects

11. Contested Science Pattern Analysis

We analyzed 17 historical cases of contested science to build a pattern library for how such debates resolve.

Case Database

Case Year Resolution Time Mechanism

N-rays 1903 Artifact ~1 yr Blinded experiment
(Wood 1904)

Mitogenic radiation 1923 Artifact ~17 yrs Better detection found
no physical radiation

Continental drift 1912 Vindicated ~56 yrs New instrument
(seafloor
magnetometers)

Polywater 1966 Artifact 7 yrs Contamination identified
(Rousseau 1971)

Prions 1982 Vindicated 15 yrs Elimination of
alternatives (Nobel
1997)

H. pylori 1983 Vindicated 12 yrs Definitive
self-experiment
(Marshall, Nobel 2005)

High-Tc
superconductivity

1986 Vindicated <1 yr Immediate global
replication

Water memory 1988 Artifact <1 yr Blinded experiment
failed

Cold fusion 1989 Unresolved 37+ yrs --

Sonofusion 2002 Fraud 6 yrs Data fabrication
(Purdue 2008)

How Vindicated Cases Resolved

Continental drift: Rejected for 50 years because Wegener had no mechanism. Resolved when seafloor
magnetometers (new instrument class) revealed symmetric magnetic anomalies around mid-ocean ridges. Hess
(1962) proposed seafloor spreading; Vine-Matthews (1963) confirmed. Resolution mechanism: gradual accumulation
of evidence leading to paradigm shift.

H. pylori: Barry Marshall drank a culture of H. pylori to prove it caused gastritis, fulfilling Koch's postulates. Resolution
mechanism: single definitive experiment. Took 12 years from first observation (Warren 1983) to widespread
acceptance. Nobel Prize 2005.

Prions: Prusiner proposed protein-only infectious agents (no nucleic acid) — contradicting the central dogma.
Resolution mechanism: systematic elimination of every alternative explanation. Nobel Prize 1997.
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High-Tc superconductivity: Bednorz and Muller discovered superconductivity at 35K in a ceramic — far above
theoretical limits. Resolution mechanism: immediate global replication wave. Confirmed within weeks worldwide.
Nobel Prize 1987 (one year after discovery).

LENR Scoring Against Vindication Factors

Factor Score Assessment

Independent replication 2/5 15+ groups, but 6% formal replication

Theoretical coherence 1/5 4+ incompatible theories, none predictive

Mechanism clarity 1/5 No accepted mechanism

Predictive power 2/5 Loading threshold testable but not derived

Total 6/20

Continental drift ~10/20 before vindication. H. pylori ~14/20.

Critical caveat: High-Tc superconductivity would have scored ~3/20 the day BEFORE its replication wave (no
mechanism, no theory, contradicted framework), then 18/20 the day after. The scoring is a snapshot, not a prediction.

Resolution Mechanism LENR Needs

From the vindicated cases, there are three ways contested science gets resolved:

1. New instrument (continental drift -> seafloor magnetometers)

2. Definitive experiment (H. pylori -> Koch's postulates)

3. Elimination of alternatives (prions -> proving no nucleic acid)

LENR's path is #2. The field doesn't need a new instrument (mass specs and calorimeters exist). It needs one
experiment that simultaneously measures heat + He-4 + radiation with proper controls. That's Gap #1.

12. Meta-Science Framework

14 foundational papers processed to build the methodological backbone.

Failure Mode Taxonomy Applied to LENR

Failure Mode Applies? Assessment

Undisclosed flexibility Yes Non-standard conditions mean
undocumented changes could produce
false positives

Selective reporting Yes 854 heat papers with inverse quality-claim
correlation

Parameter-hacking Likely Multiple non-orthogonal variables
(temperature, pressure, current, loading)

Publication bias Yes LENR-CANR.org (primary source)
over-represents positive results

Low statistical power Less applicable Primary issue is false positives, not
missed true effects

Bayesian False Positive Estimate
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Using meta-science failure mode prevalences:

• Prior P(true) = 10% (base rate from Ioannidis framework)

• P(positive | true) = 80% (if real, detectable with adequate instrumentation)

• P(positive | false) = 60% (given undisclosed flexibility + selective reporting + parameter-hacking)

P(true | positive) = (0.8 x 0.1) / (0.8 x 0.1 + 0.6 x 0.9) = 0.08 / 0.62 = 13%

Meaning: given a reported positive LENR result, there is approximately a 13% chance it reflects a genuine
phenomenon, based on documented failure mode prevalences.

Replication Rate vs Artifact Rate

The LENR field reports both a 49.5% artifact rate and a 6% replication rate. These are inconsistent by 8x:

• 49.5% artifact -> ~430 "real" positive results

• 6% replication -> ~51 "real" results

Meta-science frameworks indicate the replication rate (6%) is more scientifically meaningful. It measures verified
success (the gold standard), not estimated error. The replication rate is directly falsifiable: 94% failure under
independent testing.

Polycloud Protocol Grounding

Three formalized adversarial checks, grounded in the meta-science literature:

Check Catches Grounded in

Full Protocol Reconstruction Undisclosed flexibility Simmons et al. 2011, Gelman & Loken
2014

Null-Hypothesis Mandate Selective reporting Fanelli 2010, Sterling 1959

Pre-Registration Enforcement Parameter-hacking Open Science Collaboration 2015

13. Mainstream Pd-H Baseline

487 condensed matter papers processed to establish what conventional physics says about the same materials.

Known Pd-H Behavior vs LENR Claims

Property Mainstream Value LENR Claim

Phase transition Alpha->beta complete well below D/Pd =
0.9

Anomalous effects onset at D/Pd > 0.9

Heat of absorption -19.1 kJ/mol H (exothermic, finite) Excess heat far exceeding chemical
budget

Lattice expansion Predictable, proportional to loading Unusual lattice behavior at high loading

Resistance maximum Known peak near phase transition Used by McKubre to track loading

The alpha->beta transition in Pd-H completes well below D/Pd = 0.9. Mainstream physics does not predict any phase
change at the LENR-relevant loading range. This means either: (a) there IS something anomalous happening at high
loading that mainstream physics hasn't characterized, or (b) the "threshold" is an artifact of the high current density
needed to reach extreme loading.
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14. Probability Convergence

Four independent methods produce estimates in the same range:

Method Estimate Basis

Adversarial panel (3 skeptical agents) 15-25% 9,795 papers

Contested science matching (17 cases) 20-35% Vindication factor scoring

Bayesian false positive (meta-science) 13% Ioannidis framework + failure modes

Proponent rebuttal panel
(Storms/McKubre)

>50% Scored skeptical damage 18/70

Convergence: 10-30%, best estimate ~15%.

The proponent panel's strongest argument: PdH enthalpy is 600x too small to explain reported excess heat. If
calorimetric measurements are accurate, the energy source must be non-chemical. The proponent calls this "the
smoking gun" for a non-chemical energy source.

The skeptical panel's strongest argument: 6% replication over 35 years. High-Tc superconductivity replicated globally
in weeks. If LENR worked, replication would not be this hard.

15. Publishable Papers

5 papers identifiable from the dataset — no new experiments required:

# Paper Target Journal IF Risk Key Content

1 Scientometric
Analysis

Scientometrics 3.5 Low Publication
dynamics,
geographic shifts,
venue
concentration

2 Material-Signal
Matrix

J. Nuclear
Materials

3.2 Low Pd vs Ni vs Ti
signal profiles,
novel
co-occurrence data

3 Calorimetry
Methods
Comparison

Rev. Sci. Instrum. 1.6 Low 854 heat papers, 3
method types,
false-positive rates

4 Palladium Data
Review

Int. J. Hydrogen
Energy

7.2 Med 2,050 papers,
loading,
morphology,
reproducibility
barriers

5 He-4/Heat
Meta-Analysis

J. Electroanal.
Chem.

4.5 Med 109 He-4 + 406
heat papers,
energy ratio
statistics

Papers 1-3 are framed as data/bibliometrics/instrumentation — no nuclear claims needed. Papers 4-5 touch
nuclear-anomalous observations but stay within published data bounds.

Recommended execution order: 1->2->3->4->5 (lowest risk first, build dataset credibility before higher-impact
submissions).
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16. Limitations

This analysis has significant limitations:

1. AI-generated extraction. The 396 experiment grades were assigned by Gemma 4 (8B parameter model). We
caught and corrected one major numerical error (Pd-H enthalpy reported as 120-150 kJ/mol vs verified 37 kJ/mol).
Other uncaught errors may exist. An 8B model performing A-F evidence grading on complex electrochemical
experiments has inherent accuracy limitations.

2. Dataset bias. The primary source (LENR-CANR.org) over-represents positive results. Negative-result papers
are systematically underrepresented. The 9,795 paper count includes ~49.5% that may be general materials
science or hydrogen storage papers retrieved by keyword search, not curated LENR research.

3. No domain expertise. This analysis was built by an AI pipeline, not by experimental physicists. Every
quantitative finding should be verified against primary sources before use in experimental design or investment
decisions.

4. Small N for key findings. The He-4/heat correlation rests on 11 papers. The COP dataset has 35-51 numeric
values. The contested science pattern library has 17 cases. These are sufficient for directional findings but not for
statistical confidence.

5. Proponent perspectives underrepresented. The analysis was reviewed by a proponent-calibrated agent
(trained on Storms/McKubre framing) but this is not equivalent to review by an active LENR experimentalist.
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