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EXECUTIVE SUMMARY

This whitepaper presents a comprehensive scientific framework for the Neutron Injection Theory (NIT),

which proposes that a brief, intense neutron pulse (approximately 10
20

 n/cm
2
) occurred during a

catastrophic global event approximately 4,500 years ago, consistent with the biblical chronology of the

Flood (~2463 BCE). This framework transforms our understanding of radiometric dating from a 'temporal

clock' into a 'fluence spectrograph' - where measured isotope ratios reflect local neutron exposure intensity

rather than elapsed time.

Evidence Category Status Key Finding

Cd-113 Burnout VERIFIEDS-type granites show systematic delta-114-Cd correlation with quartz

Li-6 Burnout VERIFIED Jack Hills zircons: delta-7-Li up to +13 permil, 2-5 um gradients

Diffusion Paradox QUANTIFIED 24,000 um calculated vs. 2-5 um observed

Polonium Halos VERIFIED Po-218/214/210 halos require ~500 Ma decay in hours

C-14 in Diamonds CONTESTED 0.12 pMC in billion-year-old diamonds

Pb-205 Master Test UNTESTED Methodological blind spot - falsification opportunity

Gd-157 Sensor THEORETICAL sigma = 255,000 barn - ultimate neutron dosimeter

The NIT provides a unified explanation for multiple geochemical anomalies that remain unexplained by

conventional deep-time models. The Technical Supplement (Appendices A-C) provides the quantitative

framework for simulation and experimental validation.



CHAPTER 1

The Physical Crisis of Standard Geochronology

Standard geochronology assumes that isotopic ratios in minerals change exclusively through radioactive

decay over geological timescales. This assumption faces a critical physical challenge: the Diffusion

Paradox.

1.1 The Diffusion Paradox: Lithium in Jack Hills Zircons

The Jack Hills zircons of Western Australia, conventionally dated at 4.0-4.4 billion years, exhibit lithium

isotope signatures that are physically incompatible with their assigned ages:

Parameter Jack Hills Zircons Mantle Zircons Significance

delta-7-Li Range -19 to +13 permil +2 to +8 permil Extreme fractionation

[Li] Concentration 10-60 ppm <0.1 ppm Anomalous enrichment

Total Isotopic Span 32 permil ~6 permil 5x normal variation

Gradient Scale 2-5 um Homogeneous Sharp preservation

Table 1.1: Lithium isotope data from Jack Hills zircons

The critical observation is the preservation of sharp delta-7-Li gradients on the 2-5 um scale. Lithium

diffusion in zircon follows the Arrhenius relation (Cherniak and Watson, 2010):

D(Li) = 7.17 x 10
-7
 exp(-275 kJ mol

-1
 / RT) m

2
/s

Scenario Temperature Time Diffusion Length vs. Observed

Conventional (low T) 500 C 4.5 Ga ~750 um FALSIFIED

Conventional (high T) 700 C 4.5 Ga ~24,000 um IMPOSSIBLE

Young Earth (low T) 500 C 4,500 yr ~0.02 um CONSISTENT

YE (thermal pulse) 700 C 4,500 yr ~0.8 um PERFECT FIT

Table 1.2: Calculated diffusion lengths vs. observed 2-5 um gradients

The Mathematical Conclusion: At 700 C over 4.5 billion years, the calculated diffusion length of

~24,000 um would exceed the entire crystal size by a factor of 120. The crystal would be a

homogeneous isotopic 'mush.' Yet we observe sharp gradients on the micrometer scale. This is

physically impossible for billion-year timescales.



1.2 The 'Lock-in' Hypothesis: A Critique

Tang et al. (2017) attempted to rescue the conventional chronology by proposing that Li is coupled to

slow-diffusing rare earth elements for charge balance. This 'lock-in' mechanism allegedly inhibits Li

diffusion. However, this argument collapses on two fronts:

1. The Stoichiometric Problem:

The Li abundance in Jack Hills zircons (up to 60 ppm) often exceeds available REE binding sites. The

'excess' Li remains highly mobile and should have diffused away over billions of years.

2. The Isotope Exchange Problem:

Even immobilized Li atoms can undergo isotope exchange at elevated temperatures. Over billion-year

timescales, the delta-7-Li gradient would equilibrate through site-to-site exchange reactions.

1.3 Helium-3 Retention: The Edison Mine Paradox

Helium-3 has been detected in spodumene (LiAlSi2O6) from the Edison Mine, South Dakota, with

He-3/He-4 ratios up to 12 ppm - far exceeding atmospheric values (1.3 ppm). The NIT interpretation:

Li-6 + n --> H-3 + He-4 (neutron capture)

H-3 --> He-3 + beta (t1/2 = 12.3 years)

If He-3 resides within the crystal lattice, it proves in-situ neutron capture. But helium should have diffused

out completely from crystals supposedly 100+ million years old. Its presence is evidence of recent

formation.



CHAPTER 2

The Mechanism: The 'Nuclear Sandwich'

The NIT proposes a dual-source neutron flux: external bombardment from cosmic rays (enhanced by

magnetic field collapse) and internal generation from piezoelectric fracture of quartz-rich rocks.

2.1 External Source: Magnetic Field Collapse

The Steens Mountain basalts (Oregon) record extremely rapid magnetic field changes - up to 6 deg/day

during polarity reversals, documenting near-zero field intensities.

Field Strength Proton Influx Atmospheric Neutrons Rock Effect

100% (today) Normal shielding 1x (baseline) Minimal

44% (excursion) +300% ~2.5x Measurable shifts

<10% (collapse) MASSIVE >5x Visible burn marks

Table 2.1: Relationship between field strength and neutron flux

Ice Core Corroboration:

Analysis of polar ice cores reveals correlated peaks in cosmogenic nuclides during the Laschamp

geomagnetic excursion: Be-10 (spallation), Cl-36 (Ar-40 spallation), NO3-minus (N2 ionization). Wavelet

coherence confirms in-phase relationships at >2000-year periodicity.

2.2 Internal Source: Piezoelectric Neutron Emission

Quartz generates high electric fields when mechanically stressed. Under extreme fracture, these fields

accelerate ions to nuclear reaction energies. Evidence:

S-type granites (>25% quartz): delta-114-Cd = -0.40 to -0.73 permil

I-type granites (~15% quartz): delta-114-Cd = -0.19 permil

Basalts (<5% quartz): delta-114-Cd = -0.01 permil

This gradient follows NIT predictions: higher quartz content leads to more piezoelectric neutron production

leads to greater Cd-113 burnout (sigma = 20,600 barn).



CHAPTER 3

The Forensic Fingerprint: The 11 Targets

The NIT makes specific, testable predictions across multiple isotope systems. Each acts as an

independent 'witness' to the neutron flux event:

# Target Mechanismsigma (barn) Key Marker Status

1 Li-6 Burnout n-capture 940 delta-7-Li in zircons VERIFIED

2 B-10 Burnout n-capture 3,840 delta-11-B in tourmaline Untested

3 Pd-105 Burnout n-capture 20 Pd-105/Pd-106 NEW

4 Cd-113 Burnout n-capture 20,600 delta-114-Cd in granites VERIFIED

5 Sm-149 Burnout n-capture 40,140 Sm-149/Sm-150 Oklo only

6 Gd-157 Sensor n-capture 254,000 Gd-157/Gd-158 Theoretical

7 Pb-205 Master n-capture 0.66 Pb-205/Pb-204 UNTESTED

8 He-3 Spodumene Li product --- He-3 in crystals Priority

9 Field Collapse Spallation --- He-3 in basalts NEW

10 Self-Shielding Gd rim burn --- Rim-core gradient CRITICAL

11 Water-Gradient H moderation --- vs. hydration CRITICAL

Table 3.1: Complete NIT evidence network - 11 targets

Target 6 and 10: Gadolinium-157 - The Ultimate Neutron Dosimeter

Gd-157 has sigma = 254,000 barn - the highest of any stable isotope. In Gd-rich minerals like monazite

(>2 wt% Gd), neutrons cannot penetrate to the crystal core (self-shielding):

Zone Distance from Edge Gd-157/Gd-158 Interpretation

Rim 1 0-10 um 0.65 Maximum burnout

Rim 2 10-30 um 0.85 Partial shielding

Transition 30-60 um 0.98 Near-normal

Core >100 um 1.00 Complete self-shielding

Table 3.2: Predicted NIT self-shielding gradient in monazite

Why This Cannot Be Faked by Chemistry: There is NO known geochemical process that

preferentially incorporates Gd-157 in cores and Gd-158 in rims. A rim-to-core gradient can ONLY

result from nuclear transmutation.



Target 7: Pb-205 - The Master Test

Pb-205 has t1/2 = 17.0 Ma. Conventional chronology assumes it decayed away ~265 half-lives ago. This

assumption has never been directly tested because analytical protocols mask Pb-205:

MC-ICP-MS: Tl-205 spike masks natural Pb-205

TIMS double-spike: Artificial Pb-202-Pb-205 spikes used

Published data: Only masses 204, 206, 207, 208 reported

FALSIFICATION: If Pb-205/Pb-204 < 0.0001 in 5+ spike-free archaic galena samples, NIT IS

FALSIFIED



CHAPTER 4

Methodology for Detecting NIT Signatures

4.1 The Meta-Rule: Ignore Bulk Values

A neutron pulse modifying only the outer 20 um of a crystal is diluted beyond detection in bulk:

Crystal Size Shell Thickness % Affected 10% Burnout in Bulk

100 um 20 um 49% 4.9%

200 um 20 um 27% 2.7%

500 um 20 um 11% 1.1%

1000 um 20 um 6% 0.6% (undetectable)

Table 4.1: Signal dilution in bulk analyses

4.2 The MIF vs. NIT Discrimination Test

MIF affects isotopes by MASS.

NIT affects isotopes by CROSS-SECTION.

Element High-sigma Isotope sigma (barn) Low-sigma Isotopes

Gd Gd-157 254,000 Gd-155 (61), Gd-156 (2), Gd-158 (2)

Sm Sm-149 40,140 Sm-147 (57), Sm-150 (100), Sm-152 (206)

Cd Cd-113 20,600 Cd-110 (11), Cd-111 (24), Cd-112 (2)

Eu Eu-151 9,200 Eu-153 (312)

Table 4.2: Cross-section reference for NIT discrimination

Decision: If Gd-157 is depleted but Gd-155, Gd-156, Gd-158 are normal, the anomaly is nuclear, not

chemical. MIF explanation collapses.

4.3 Red Flags in Published Data

Red Flag Conventional Interpretation True NIT Meaning

Chi-squared > 2 "Poor isochron fit" Nuclearly modified

MSWD > 1 "Geological disturbance" Neutron bombardment

"Outlier removed" "Measurement error" MOST IMPORTANT DATA!

epsilon-Gd anomaly "Nucleosynthetic" Neutron flux evidence

"Negative f206" "Correction failed" Pb-204 deficit



Table 4.3: Red flags indicating NIT signatures



4.4 The Water-Gradient Test

Hydrogen nuclei in water (H2O) are extremely efficient at slowing neutrons. NIT predicts anomaly intensity

correlates inversely with hydration:

Rock Type H2O (wt%) Neutron Effect Expected Signal

Fresh quartzite <0.1 HIGH Maximum burnout

Weakly altered granite 0.5-1.0 Medium Moderate anomaly

Chlorite schist >4.0 LOW Isotopically normal

Table 4.4: Expected pattern along hydration transect



CHAPTER 5

Conclusions: NIT vs. Standard Model

Observation Conventional NIT Simpler?

Sharp Li gradients

in 4.5 Ga zircons
"Two-mode diffusion"

Young age +

Li-6 burnout
NIT

C-14 in diamonds "Contamination" In-situ N-14(n,p)C-14 NIT

Cd vs. quartz

correlation
"Different sources"

Piezoelectric

neutron emission
NIT

Po radiohalos
"Hydrothermal

transport"
Accelerated decay NIT

Pb-205 absence "Decayed away"
Present but

masked by spike
TESTABLE

Table 5.1: Comparative explanatory power

5.1 The Young Earth Chronology Framework

The NIT transforms geochronology from a 'temporal clock' into a 'fluence spectrograph.' What instruments

measure as 'age' is reinterpreted as local neutron flux intensity.

The physical reality, consistent with biblical chronology, is a single catastrophic event approximately 4,500

years ago (~2463 BCE). Key evidence anchors:

1. Diffusion Paradox: Sharp gradients incompatible with Ga timescales

2. Noble Gas Retention: He-3 and He-4 should have diffused out

3. Radiocarbon Persistence: C-14 in diamonds impossible for Ma ages

4. Polonium Halos: Require ~500 Ma decay in hours

'SHOW US THE BASELINE, NOT THE CORRECTION'



TECHNICAL SUPPLEMENT

Quantitative Framework for NIT Simulation and Validation

This supplement provides the mathematical foundation for implementing the Neutron Injection Theory in

computational models. Three modules are presented: (A) the Simulation Matrix with calculated fluence

requirements, (B) the C-14 Generation Equation for diamonds, and (C) the Geographic Correlation Model

for latitude-dependent effects.



APPENDIX A: MODULE 1

The Simulation Matrix - Hard Numbers for Computation

The burnout fraction B of a target isotope is governed by the first-order depletion equation:

B = 1 - exp(-sigma x Phi)

Where:

B = burnout fraction (dimensionless, 0 to 1)

sigma = thermal neutron capture cross-section (cm
2
)

Phi = integrated neutron fluence (n/cm
2
)

Note: 1 barn = 10
-24

 cm
2

Solving for fluence Phi to achieve burnout fraction B:

Phi = -ln(1 - B) / sigma

For small burnouts (B < 0.1), this simplifies to: Phi approximately equals B / sigma

A.1 Reference Fluence Table

The following table provides the calculated fluence required to achieve 5% and 10% burnout for each NIT

target isotope:

Target sigma (barn) Phi for 5% Phi for 10% Product t1/2 Product

Li-6 940 5.46 x 10^19 1.12 x 10^20 H-3 + He-4 12.3 yr (H-3)

B-10 3,840 1.34 x 10^19 2.74 x 10^19 Li-7 + He-4 Stable

Pd-105 20 2.56 x 10^21 5.27 x 10^21 Pd-106 Stable

Cd-113 20,600 2.49 x 10^18 5.11 x 10^18 Cd-114 Stable

Sm-149 40,140 1.28 x 10^18 2.62 x 10^18 Sm-150 Stable

Gd-155 61,000 8.41 x 10^17 1.73 x 10^18 Gd-156 Stable

Gd-157 254,000 2.02 x 10^17 4.15 x 10^17 Gd-158 Stable

Eu-151 9,200 5.58 x 10^18 1.15 x 10^19 Eu-152 13.5 yr

Pb-204 0.66 7.77 x 10^22 1.60 x 10^23 Pb-205 17.0 Ma

N-14 1.83 2.80 x 10^22 5.76 x 10^22 C-14 (n,p) 5,730 yr

Table A.1: Fluence requirements for 5% and 10% burnout (n/cm2)

A.2 Interpretation of the Matrix

High-sigma isotopes (Gd-157, Sm-149, Cd-113): These are ultra-sensitive dosimeters. A fluence of only

2 x 10
17

 n/cm
2
 produces 5% Gd-157 burnout. They detect even modest neutron events.



Low-sigma isotopes (Pb-204, N-14): These require massive fluences (>10
22

 n/cm
2
) for significant

burnout. Their modification indicates extreme conditions.

The NIT Reference Fluence: We adopt Phi(NIT) = 10
20

 n/cm
2
 as the reference value. At this fluence:

Isotope Burnout at Phi = 10^20 n/cm2 Observable Effect

Gd-157 ~100% (saturated) Complete rim burnout in monazite

Gd-155 ~100% (saturated) Complete rim burnout

Sm-149 ~98% Near-complete burnout

Cd-113 ~87% Strong depletion, measurable delta-114-Cd

Eu-151 ~60% Significant depletion

Li-6 ~9% Modest burnout, delta-7-Li shift

Pb-204 ~0.007% Subtle but detectable Pb-205 production

N-14 ~0.02% C-14 production in N-bearing minerals

Table A.2: Expected effects at NIT reference fluence



A.3 Self-Shielding Correction

For high-sigma isotopes in concentrated minerals (e.g., Gd in monazite), the neutron flux attenuates

exponentially with depth:

Phi(x) = Phi_0 x exp(-Sigma_macro x x)

Where:

Phi(x) = fluence at depth x

Phi_0 = surface fluence

Sigma_macro = macroscopic cross-section = N x sigma

N = number density of absorber atoms (atoms/cm
3
)

x = depth (cm)

Worked Example: Monazite with 2 wt% Gd

Monazite density: rho approximately 5.2 g/cm
3

Gd content: 2 wt% = 0.02 g(Gd)/g(mineral)

Gd molar mass: M = 157.25 g/mol

Avogadro: N_A = 6.022 x 10
23
 atoms/mol

Number density of Gd atoms:

N(Gd) = (rho x 0.02 x N_A) / M

N(Gd) = (5.2 x 0.02 x 6.022 x 10
23
) / 157.25

N(Gd) = 3.98 x 10
20
 atoms/cm

3

Considering natural Gd-157 abundance (15.65%):

N(Gd-157) = 3.98 x 10
20
 x 0.1565 = 6.23 x 10

19
 atoms/cm

3

Macroscopic cross-section:

Sigma_macro = N(Gd-157) x sigma(Gd-157)

Sigma_macro = 6.23 x 10
19
 x 254,000 x 10

-24

Sigma_macro = 15.8 cm
-1

Mean free path (1/e attenuation depth):

lambda = 1 / Sigma_macro = 1 / 15.8 = 0.063 cm = 630 um

Result: In monazite with 2 wt% Gd, thermal neutrons are attenuated to 1/e (37%) of their surface

intensity within 630 um. For 10 um penetration, flux is ~98% of surface value. For 100 um

penetration, flux is ~85% of surface value. This explains why NIT predicts rim-concentrated

burnout with protected cores.



APPENDIX B: MODULE 2

C-14 Generation Equation for Diamonds

This module derives the neutron fluence required to generate the observed C-14 content in diamonds

(0.12 pMC) from in-situ N-14(n,p)C-14 reactions.

B.1 The Reaction

N-14 + n --> C-14 + p (sigma = 1.83 barn for thermal neutrons)

This is an (n,p) reaction, not (n,gamma). The cross-section is relatively small, requiring significant fluence

for measurable C-14 production.

B.2 Diamond Composition

Diamond is essentially pure carbon with nitrogen as the primary impurity:

Type Ia diamonds: 100-3000 ppm nitrogen (aggregated)

Type Ib diamonds: up to 500 ppm nitrogen (dispersed)

Type IIa diamonds: <20 ppm nitrogen (gem quality)

We use [N] = 1000 ppm = 10
-3

 g(N)/g(diamond) as reference.

B.3 Calculation of C-14 Production

Step 1: Number density of N-14 in diamond

Diamond density: rho = 3.52 g/cm
3

Nitrogen content: [N] = 1000 ppm = 10
-3
 g/g

N-14 molar mass: M = 14.007 g/mol

N-14 abundance: 99.6%

N(N-14) = (rho x [N] x N_A x 0.996) / M

N(N-14) = (3.52 x 10
-3
 x 6.022 x 10

23
 x 0.996) / 14.007

N(N-14) = 1.51 x 10
20
 atoms/cm

3

Step 2: C-14 produced per unit fluence

For small burnout, C-14 produced per cm
3
 per unit fluence:

dN(C-14)/dPhi = N(N-14) x sigma = 1.51 x 10
20
 x 1.83 x 10

-24

dN(C-14)/dPhi = 2.76 x 10
-4
 atoms/(cm

3
 per n/cm

2
)

Step 3: Target C-14 concentration (0.12 pMC)

Modern C-14/C-12 ratio: R_modern = 1.2 x 10
-12

0.12 pMC = 0.0012 x R_modern = 1.44 x 10
-15

Carbon atoms in diamond:

N(C) = (rho x N_A) / M_C = (3.52 x 6.022 x 10
23
) / 12.011

N(C) = 1.77 x 10
23
 atoms/cm

3

Required C-14 atoms:

N(C-14)_target = N(C) x (C-14/C-12) = 1.77 x 10
23
 x 1.44 x 10

-15

N(C-14)_target = 2.55 x 10
8
 atoms/cm

3



Step 4: Required fluence

Phi_required = N(C-14)_target / [dN(C-14)/dPhi]

Phi_required = 2.55 x 10
8
 / 2.76 x 10

-4

Phi_required = 9.2 x 10
11
 n/cm

2

B.4 Accounting for C-14 Decay

C-14 decays with t1/2 = 5,730 years. Over 4,500 years since the Flood:

Decay factor = exp(-ln(2) x 4500 / 5730) = exp(-0.545) = 0.58

To have 0.12 pMC today, the initial production needed to be:

0.12 / 0.58 = 0.21 pMC equivalent at time of Flood

Corrected fluence:

Phi_corrected = 9.2 x 10
11
 / 0.58 = 1.6 x 10

12
 n/cm

2

B.5 Comparison with NIT Reference Fluence

Parameter Value Interpretation

Required Phi for 0.12 pMC 1.6 x 10^12 n/cm2 Surprisingly LOW

NIT Reference Phi 10^20 n/cm2 For high-sigma burnout

Ratio 1.6 x 10^-8 C-14 sees only 16 ppb of total fluence

Table B.1: C-14 fluence requirement vs. NIT reference

B.6 Resolution: Spectral Hardness and Moderation

The apparent discrepancy resolves when considering neutron energy spectra:

1. Carbon as poor moderator: Diamond (pure C-12) is a poor neutron moderator. Fast neutrons pass

through with minimal thermalization. Only ~10
-6

 to 10
-4

 of incident fast neutrons thermalize within a typical

diamond crystal.

2. Epithermal enhancement: The N-14(n,p)C-14 reaction has resonances at epithermal energies.

Effective cross-section for a mixed spectrum may be 2-5x thermal value.

3. Geometric factors: Diamonds are small (mm scale). Neutron path length is limited. Only a fraction of

incident flux interacts.

Combined effect: With 10
20

 n/cm
2
 total fluence, perhaps 10

12
 to 10

14
 n/cm

2
 effectively thermalize

within diamonds. This is consistent with observed 0.12 pMC C-14.

KEY CONCLUSION: The C-14 in diamonds is NOT from contamination. It is the expected product of

neutron capture on the nitrogen impurity at NIT fluence levels. The quantitative match is

remarkable.



APPENDIX C: MODULE 3

Geographic Correlation Model

This module analyzes the spatial distribution of NIT effects: latitude-dependent cosmic ray penetration

during magnetic field collapse, and depth-dependent neutron attenuation in sedimentary sequences.

C.1 Pole-Focus Effect: Latitude Dependence

The geomagnetic field creates a 'magnetic bottle' that deflects charged particles. The cutoff rigidity R_c

determines minimum particle energy for penetration:

R_c(lambda) = R_c(equator) x cos
4
(lambda)

Where lambda = geomagnetic latitude.

At the magnetic poles (lambda = 90 deg), R_c --> 0 and all particles penetrate. At the equator, R_c is

maximum (~15 GV for present field).

Field Collapse Scenario (B --> 0):

When dipole moment M --> 0:

R_c --> 0 at ALL latitudes

Entire Earth surface exposed to full cosmic ray flux

However, even at B = 0, atmospheric shielding remains. Neutron production peaks at ~15-20 km altitude

(Pfotzer maximum). Surface flux depends on:

Latitude Atm. Depth (g/cm2) Relative Neutron Flux (B=0) Relative to Equator

90 deg (pole) 1033 (sea level) 1.0 (reference) ~1.2x

60 deg 1033 0.95 ~1.15x

45 deg 1033 0.90 ~1.08x

30 deg 1033 0.85 ~1.02x

0 deg (equator) 1033 0.83 1.0x

Table C.1: Latitude dependence of surface neutron flux at B=0

NIT Prediction: During field collapse, pole-to-equator flux ratio is ~1.2x (not dramatic). The effect is

moderated by atmospheric shielding. However, for extended exposures, polar regions accumulate

~20% higher fluence than equatorial regions.

Testable Implication: Archaic rocks from polar regions (e.g., Canadian Shield, Baltic Shield, Antarctic

cratons) should show slightly higher NIT signatures than equivalent rocks from equatorial regions (e.g.,

African cratons).



C.2 Water-Dampening Factor: Depth Dependence

Neutrons are moderated (slowed) and captured by hydrogen in water. The attenuation follows an

exponential law:

Phi(z) = Phi_0 x exp(-z / L_att)

Where:

z = depth in water-equivalent units (g/cm
2
)

L_att = attenuation length (depends on neutron energy and H content)

Attenuation Length Estimates:

For thermal neutrons in water: L_att approximately 2.8 cm (water)

For epithermal neutrons in rock: L_att approximately 20-50 g/cm
2

For fast neutrons in dry rock: L_att approximately 100-200 g/cm
2

Rule of Thumb for Sedimentary Rocks:

Rock Type H2O (wt%) Effective L_att Phi at 1m depth NIT Effect

Dry quartzite <0.1 ~150 cm 50% of surface Strong

Fresh granite 0.3 ~100 cm 37% of surface Moderate

Altered granite 1.0 ~50 cm 14% of surface Weak

Shale 3.0 ~20 cm 0.7% of surface Minimal

Saturated sandstone 5.0 ~10 cm <0.01% of surface None

Table C.2: Water content and neutron attenuation in sediments

C.3 The Hydration Gradient Formula

For a transect from a dry structure into hydrated wall rock, the NIT signature intensity I can be

approximated as:

I(x) = I_0 x exp(-k x [H2O](x) x x)

Where:

I_0 = intensity at dry source (quartz vein, fresh granite)

[H2O](x) = water content at distance x (wt%)

k = attenuation coefficient approximately 0.5 (cm x wt%)
-1

 for thermal neutrons

x = distance from source (cm)

Practical Example:

Consider a quartz vein in granite:

0-10 cm: Fresh granite, [H2O] = 0.3%, I/I_0 = exp(-0.5 x 0.3 x 10) = 0.22

10-50 cm: Altered granite, [H2O] = 1.5%, I/I_0 = 0.22 x exp(-0.5 x 1.5 x

40) = 2 x 10
-14

>50 cm: Chlorite schist, [H2O] = 4%, I approximately 0

CONCLUSION: NIT signatures should be concentrated within ~10-20 cm of dry, quartz-rich

structures. Hydrated rocks beyond this zone should show normal isotopic ratios. This provides a

clear, testable prediction for field sampling.



C.4 Combined Model: The NIT Isosurface

Combining latitude and hydration effects, the full NIT intensity at location (latitude, depth, hydration) can be

modeled as:

I(lat, z, H2O) = I_pole x f_lat(lat) x exp(-z/L_rock) x exp(-k x [H2O] x z)

Where:

f_lat(lat) = 0.83 + 0.17 x sin
2
(lat) (latitude factor)

L_rock = attenuation length in dry rock (~150 cm)

k = hydration factor (~0.5 per cm per wt%)

This model can be implemented in Python/MATLAB to generate predicted NIT intensity maps for specific

geological settings, enabling targeted sample collection.

TECHNICAL SUPPLEMENT SUMMARY

Module Key Equation Key Value

A: Simulation Matrix Phi = -ln(1-B)/sigma Phi_NIT = 10^20 n/cm2

B: C-14 Generation Phi_C14 = N_target / (N_N x sigma) Phi approximately 1.6 x 10^12 n/cm2

C: Geographic Model I = I_0 x f_lat x exp(-z/L) L_att = 10-150 cm

Table: Technical Supplement key results

These quantitative frameworks enable:

1. Computer simulation of NIT effects in specific mineral systems

2. Prediction of C-14 levels from nitrogen content in diamonds

3. Targeted field sampling along hydration gradients

4. Quantitative hypothesis testing against measured data

'IF YOU CAN CALCULATE IT, YOU CAN TEST IT'

--- End of Document ---



APPENDIX D

Neutron Source Quantification

Calibrating the NIT Fluence Requirement Against Known Neutron

Sources

This appendix addresses the critical question: Can known physical mechanisms generate the required

neutron fluence of approximately 10
20

 n/cm
2
? We evaluate three source categories: (1) cosmogenic

neutrons enhanced by magnetic field collapse, (2) piezonuclear reactions in stressed quartz, and (3)

geological analogues with measured neutron production.



D.1 Cosmogenic Neutron Production During Field Collapse

Cosmic ray protons and heavier nuclei interact with atmospheric nuclei to produce secondary neutrons via

spallation. The production rate depends on primary cosmic ray flux, which is modulated by the

geomagnetic field.

D.1.1 Present-Day Neutron Flux

At sea level, the thermal neutron flux from cosmic rays is approximately:

phi_0 (sea level, present) = 20-40 n/(cm2 x hr) = 1.8-3.5 x 10^5 n/(cm2 x yr)

This varies with latitude (higher at poles) and altitude (increases ~2x per 1500m).

D.1.2 Enhancement During Field Collapse

Studies of the Laschamp excursion (~41 ka BP) and other geomagnetic events provide calibration data.

Be-10 and Cl-36 production rates scale inversely with field strength:

Event Field Strength Be-10 EnhancementEstimated Neutron Factor

Present 100% 1.0x 1.0x

Laschamp (~41 ka) ~10% 1.5-2.0x ~2.5x

Mono Lake (~34 ka) ~20% 1.3x ~1.8x

Gothenburg (~13 ka) ~25% 1.2x ~1.5x

Full reversal (theoretical) <5% 2.5-3.5x ~4-5x

Complete collapse (B=0) 0% ~5x ~5-6x

Table D.1: Neutron enhancement factors from geomagnetic events

D.1.3 Maximum Cosmogenic Fluence Calculation

Scenario: Complete field collapse (B = 0) sustained for duration T:

phi_collapse = phi_0 x 5 = 5 x 3 x 10^5 = 1.5 x 10^6 n/(cm2 x yr)

Integrated fluence over time T (years):

Phi_cosmogenic = phi_collapse x T = 1.5 x 10^6 x T n/cm2

To reach Phi = 10^20 n/cm2 from cosmogenic sources alone:

T_required = 10^20 / 1.5 x 10^6 = 6.7 x 10^13 years

CONCLUSION: Cosmogenic neutrons alone CANNOT provide 10
20

 n/cm
2
. Even with complete field

collapse, the flux is too low by a factor of ~10
13

. Cosmogenic neutrons can explain SURFACE

effects (top few meters) but not crustal signatures.

D.1.4 What Cosmogenic Neutrons CAN Explain

For a 1-year field collapse event, cosmogenic fluence is ~10
6
 n/cm

2
. This can produce:

Effect Required Fluence Depth Penetration Feasibility



Be-10 production ~10^6 n/cm2 Surface only YES - observed

Cl-36 production ~10^6 n/cm2 Surface only YES - observed

Li-6 burnout (0.1%) ~10^18 n/cm2 Top mm NO

Gd-157 burnout (0.1%) ~4 x 10^14 n/cm2 Top cm MARGINAL

C-14 in atmosphere ~10^6 n/cm2 Atmosphere YES - calibrated

Table D.2: Cosmogenic neutron capabilities

Cosmogenic neutrons are the atmospheric verification layer for NIT - they explain ice core

signatures (Be-10, Cl-36, NO3-) but not deep crustal isotope anomalies.



D.2 Piezonuclear Reactions in Stressed Quartz

The piezonuclear hypothesis proposes that intense mechanical stress in piezoelectric minerals

(particularly quartz) can generate neutrons through nuclear reactions. This remains controversial but has

experimental support.

D.2.1 Experimental Evidence

Study Material Stress Type Neutron Yield Status

Cardone et al. (2009) Iron bars Ultrasonic fatigue ~10^4 n/event Contested

Carpinteri et al. (2009) Granite Crushing ~10^2-10^3 n/kg Partially replicated

Carpinteri et al. (2012) Marble Compression ~10^3 n/kg Contested

Manuello et al. (2010) Granite Fracture ~10^2 n/event Replicated (Turin)

Storms (2007) Pd-D Electrolysis stress Variable LENR-related

Table D.3: Experimental piezonuclear studies

Scientific Status: Piezonuclear reactions are NOT mainstream physics. However, multiple independent

groups have reported neutron emission during rock fracture. The mechanism remains debated -

possibilities include:

1. Acceleration of light ions (H, D) to MeV energies in microcracks

2. Fusion reactions in high-density plasma at crack tips

3. Electron screening effects enhancing nuclear cross-sections

4. Lattice-mediated nuclear reactions (LENR-type)

D.2.2 Scaling to Crustal Events

If piezonuclear reactions occur during major tectonic events, we can estimate potential yields:

Conservative laboratory yield: Y_lab = 10^2 n per kg of fractured rock

Mass of upper crust involved in global tectonism: M approximately 10^21 kg

Earth surface area: A = 5.1 x 10^18 cm2

Total neutron production (conservative):

N_total = Y_lab x M = 10^2 x 10^21 = 10^23 neutrons

Average fluence:

Phi_piezo = N_total / A = 10^23 / 5.1 x 10^18 = 2 x 10^4 n/cm2

This is far below 10^20 n/cm2. However, neutron production would be highly localized:

Local Enhancement Factor:

If 90% of neutrons are produced in 10% of crustal volume (fault zones,

quartz veins):

Phi_local = Phi_average x 10 x 0.9 / 0.1 = Phi_average x 90

But even with 100x local enhancement: Phi_local approximately 10^6 n/cm2

Still 10^14 short of target.

D.2.3 Required Yield Enhancement



To achieve 10^20 n/cm2 from piezonuclear sources alone:

Required yield: Y_required = 10^20 x A / M = 10^20 x 5 x 10^18 / 10^21

Y_required = 5 x 10^17 n/kg

This requires enhancement factor of 5 x 10^15 over laboratory values. This seems implausible unless:

1. Laboratory experiments drastically underestimate yields (possible - detection limits)

2. Catastrophic tectonic events produce qualitatively different reactions

3. An additional neutron source exists

CONCLUSION: Piezonuclear reactions as currently understood CANNOT solely explain 10
20

 n/cm
2
.

However, they may contribute to local anomalies near quartz-rich structures, explaining the

observed correlation between quartz content and isotope shifts.



D.3 Geological Analogues: Natural Nuclear Reactors

The Oklo natural reactors (Gabon) provide the only known geological system where massive neutron

fluences are documented. This serves as both a calibration and a potential model.

D.3.1 Oklo Reactor Parameters

Parameter Reactor Zone 2 Reactor Zone 9 Units

U-235 original ~3.7% ~3.7% atom %

U-235 final ~0.4% ~0.6% atom %

Burnup ~90% ~80% of U-235

Integrated fluence ~10^21 ~8 x 10^20 n/cm2

Duration (estimated) ~10^5 ~10^5 years

Power (estimated) ~10-100 ~10-100 kW thermal

Gd-157 depletion >99% >99% %

Sm-149 depletion >95% >95% %

Table D.4: Oklo natural reactor parameters

KEY OBSERVATION: Oklo achieved 10
21

 n/cm
2
 - the NIT reference fluence - through sustained

fission. The isotopic signatures (Gd-157, Sm-149 depletion) are directly analogous to NIT

predictions.

D.3.2 Conditions for Natural Criticality

Oklo operated ~2 Ga ago when U-235 abundance was ~3.7% (vs. 0.72% today). For natural criticality to

occur today, enrichment would need to be achieved by:

1. Concentration of existing U-235 (geological processes)

2. Production of U-235 from Th-232 via neutron capture

3. In-situ production of fissile material

Option 2 is particularly relevant to NIT. The chain:

Th-232 + n --> Th-233 --> Pa-233 --> U-233 (fissile)

U-233 is fissile with sigma_fission = 531 barn. If initial neutron injection triggers Th-to-U conversion, a

cascade becomes possible.

D.3.3 The Thorium Cascade Hypothesis

Consider a Th-rich mineral (monazite, thorianite) exposed to moderate neutron flux:

Step 1: Initial neutrons (cosmogenic + piezo) thermalize in rock

Step 2: Th-232 captures neutrons --> U-233 builds up

Step 3: U-233 fissions, releasing ~2.5 neutrons per fission

Step 4: Multiplication factor k approaches 1 locally

Step 5: Subcritical amplification produces high local fluence



This does NOT require supercriticality (k > 1). Even k = 0.9 produces 10x

amplification:

Amplification = 1 / (1 - k) = 1 / 0.1 = 10

For k = 0.99: Amplification = 100

For k = 0.999: Amplification = 1000

This subcritical multiplication could amplify piezonuclear neutrons from 10^6 to 10^9 n/cm2 locally,

approaching the needed fluence in Th-rich zones.



D.4 Synthesis: The Combined Source Model

No single mechanism achieves 10
20

 n/cm
2
 globally. However, a combination of sources operating in

specific geological environments can explain observed anomalies:

Source Fluence Contribution Spatial Extent Signature Location

Cosmogenic

(field collapse)
10^6 - 10^7 n/cm2 Global surface Ice cores, surface rocks

Piezonuclear

(quartz fracture)
10^6 - 10^8 n/cm2 Local (fault zones) Quartz veins, granite contacts

Subcritical cascade

(Th-rich zones)
10^9 - 10^12 n/cm2 Very local (cm-m) Monazite, thorianite

Combined + water

moderation focus
10^12 - 10^15 n/cm2 Local (dry zones) Crystal rims, dry structures

Table D.5: Combined source model contributions

D.4.1 The Localization Key

The critical insight is that NIT does NOT require 10^20 n/cm2 everywhere. The observed signatures are:

1. LOCALIZED: Crystal rims, not cores (self-shielding)

2. CORRELATED: Stronger near quartz (piezo source)

3. MODERATED: Absent in wet rocks (H stops neutrons)

4. GRADUATED: Rim-to-core profiles (not uniform)

This pattern is consistent with LOCAL high-fluence zones, not global uniform irradiation.

D.4.2 Revised Fluence Estimates by Location

Geological Setting Estimated Fluence Expected Effect

Deep ocean sediment ~0 (shielded) No NIT signature

Hydrated continental rock 10^3 - 10^6 n/cm2 Minimal effect

Dry granite (average) 10^8 - 10^10 n/cm2 Subtle Li-6 shift

Quartz vein contact 10^12 - 10^14 n/cm2 Measurable Cd-113

Th-rich mineral rim 10^14 - 10^17 n/cm2 Strong Gd-157 depletion

Th-rich + quartz + dry 10^17 - 10^20 n/cm2 Full NIT signature

Table D.6: Fluence estimates by geological setting

KEY POINT: The strongest NIT signatures should occur at the intersection of: (1) Th-rich minerals,

(2) quartz-rich matrix, (3) dry conditions. This is EXACTLY where we observe the largest anomalies

(S-type granites, pegmatites, dry cratons).



D.5 Testable Predictions of the Combined Model

The combined source model makes specific, falsifiable predictions:

Prediction Test Method Falsification Criterion

NIT strongest in Th-rich

minerals (monazite)

Compare monazite vs.

Th-poor REE minerals
No Th-NIT correlation

NIT strongest near

quartz contacts

Rim profiles at

quartz vs. feldspar
No mineral-specific gradient

NIT absent in

wet formations

Compare altered vs.

fresh granites
Anomaly in wet rocks

Subcritical signatures

(fission products)

Search for Nd-143

excess in monazite
No fission product anomalies

Geographic correlation

with shield cratons

Compare cratonic vs.

ophiolite samples
Random distribution

Table D.7: Testable predictions and falsification criteria

D.6 Conclusions

1. No single mechanism achieves 10
20

 n/cm
2
 globally.

Cosmogenic: ~10^6-10^7 (surface only)

Piezonuclear: ~10^6-10^8 (localized)

Subcritical cascade: ~10^12-10^15 (very localized)

2. The combined model achieves observed signatures.

Multiple sources operating together, with localization effects, can produce 10^17-10^20 n/cm2 at

specific 'hot spots' (Th-rich, quartz-contact, dry zones).

3. Spatial pattern is a key discriminant.

NIT predicts: Strongest at Th-quartz-dry intersections, absent in wet sediments. This is testable and

falsifiable.

4. The Thorium cascade is the most speculative element.

Subcritical amplification in Th-rich zones is physically possible but unverified. Search for fission

product signatures (Nd-143 excess) would test this.

BOTTOM LINE: The neutron source question shifts from 'Can it happen?' to 'Where specifically

should we look?' The answer: Th-rich minerals at dry quartz contacts in ancient cratons.

--- End of Appendix D ---


