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Overview 

 

We will explore in this sequence: 1) the experimental evidence 

initiating the nuclear model, 2) ER’s (author) experimental 

repeat, 3) threshold model vs quantization, 4) ER’s past 

experiments with gamma ℽ and alpha α  rays,  5) ER’s recent 

tests splitting the α upon a crystal surface, and 6) conclusion.  

In addition to a serious challenge to quantization, this report 

reveals how so-called nucleons can diffract.  We know of 

experiments that show what appears to be nucleon 

interference (1, 2). If you do not think this is a problem, please 

read up on the measurement problem. The short answer to this problem is: if it diffracts, it is a 

wave.  We explain particle-like effects as thresholds. 

 

1)​ First test of the nuclear model 

An older atomic model depicts a massive positive charge extending to the size of its negative 

electronic influence.  It is affectionately called plum pudding, a model proposed (not named) by 

JJ Thomson (3).    

 

Rutherford’s theory (4) on the scattering of alpha particles, 

Geiger and Marsden’s 1913 data (5), and Bohr’s use of the 

nuclear model (6), led physicists to accept that the atom 

must have a small, heavy, positively charged nucleus; see 

Fig. 1.  The 1913 fit to Rutherford’s Coulomb derivation, as 

in Fig. 2, seems convincing, especially at large angles.  In 

modern practice (7), background counts at angles 

exceeding 30° can overwhelm the effect.  Furthermore, 

their source emitted two alpha α of different kinetic 

energies E . The theory depends on E, and they did not have 

detectors with pulse-height resolution. They overcame 

those problems by using an extremely strong source and a 

filter ahead of the gold that allowed only the swiftest α to 

interact with their zinc sulfide scintillation viewer. 

 

In modern practice, pulse-height resolution and choice of a 

discriminator setting should play a major role.  In search, I have not found anyone reporting this 

test with pulse-height resolution, nor have I found anyone substantiating Rutherford theory at 

large angles (7, 8). The data of Fig. 2 is from a table in Geiger and Marsden (5) that reported no 

error analysis.  The graph was not in (5).  Was this graph in Evans generated by Evans (9)? 
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2)​Repeating the 1913 Geiger Marsden Rutherford test result 

The α background from the steel and welds of my vacuum chamber did not interfere with my 

previous tests using the coincidence technique, but it was a significant problem with the singles 

tests here.  (signal)/(noise)=(background rate)/(experimental rate)=Rback/Rexp. To lower that 

background, the chamber was lined with plastic tape and plastic parts.  This made some 

compromise to the vacuum, but it stabilized near 5 x 10 1
 torr. 

−

 

The source was a collection of 
241

Am mounted behind a collimator made of 55 glass pipettes (see 

Fig. 7). The detector is an ORTEC DIAD surface barrier with a built-in amplifier, unfortunately no 

longer available. The amplifier and pulse height discriminator were the ORTEC 490B and 551, 

respectively. The scatterer was LA brand triple-thick 24K gold leaf, stacked 20 times to become 

0.0003 cm thick.  It was calculated by weighing with its paper, cutting it up, then subtracting the 

paper weight.  

 

For each reported angle, data was collected on a Lecroy LT624 digital oscilloscope with 

histogram software.  Data for scatterer angle Θ=90° is shown in Fig. 3. Analog pulse heights are 

plotted in histogram A and copied but shifted to the right onto trace B.  Larger pulse counts are 

read from totp(A) in red, and the shifted pulses are counted at totp(B) in blue.  dur(A) gives the 

time required to calculate the rates RBIG and RROI.   

 

At trace D are pulse heights from a previous test at  Θ=0° through the gold.  The angle of 

incidence to the gold in both cases was Φ=30°.  Here we see the importance of choosing which 

pulse heights are recorded as a function of angle.  The shapes of traces D to A differ greatly.  The 

change was gradual over angle changes.  If one chooses the region of interest at zero degrees and 

continues with that Region Of Interest ROI, the 

count rate would change in an unfair way as a 

function of angle: big mistake.  A downshifted 

part of the spectrum is more stable for counts over 

a wide range of angles. More α are slowed and 

pass the gold there.  I have not found anyone 

looking at pulse-height spectra to choose how to 

count. 

 

Fig. 4 shows my data compared to theory.  

Appendix 1 is a GOOGLE SHEETS spreadsheet that 

outlines all the steps.  A link is provided for 

anyone to work with my original data.  Using 

counts in my ROI, at Θ=90°, the data drifts from 

theory by a factor of 2.  Given my weak source, 

wide ΔΘ angle (see Fig. 7), and other possible 

inaccuracies, I call this good. Melissinose’s (7) 

error bar was a factor of 3 larger than theory, even 

at 30°.       
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An extension of Rutherford’s theory is Rutherford Backscatter Spectroscopy.  In my search: 

RBS is performed only at a large fixed angle. In my search: at large angles Rutherford’s equation 

is not obeyed at high energies. In my search: anomalies are found at large angles with some 

scatters, interestingly reflecting from 
128

Si at similar MeV to ours (10). Evidently, large angle 

conformation to the Rutherford equation is difficult to achieve. Just how Geiger and Marsden 

achieved such accurate looking data is a mystery to me. The emphasis of Rutherford’s original 

argument, and from most physicists, is that α can reflect only by a particle model.  Here we show 

evidence that Bragg scattering can explain reflection. 

 

3)​ER’s Theory in Brief 

My previous work explains that past tests were not designed to distinguish quantization from a 

workable threshold model.  My past writings identify false assumptions in tests that have led 

people to eliminate a loading theory.  I only list some cases here (11): the element of time in the 

photoelectric effect, Bothe-Geiger experiment, Compton Simon experiment,  photoelectric 

effect, black body spectrum, oil drop measurement of e, and all previous beam-split coincidence 

tests of the photon model.   

 

A Quantum Mechanical QM particle is generally understood to go one way or another at a beam 

splitter.  They teach that a nucleus or atom is a thing that somehow travels as a wave, yet 

appears as a particle. A particle eliminating the other path at a beam splitter requires 

nonlocality.  I perform beam-split coincidence tests with 𝛾 and ⍶-rays, and see coincidence rates 

far exceeding chance: the unquantum effect.    

 

Here, we interpret our constants h, e, and m (Planck’s constant, charge, and mass) as thresholds.  

Ratios of these constants, like h/m, remain quantized.  A matter wave of conserved ratios can 

thin out, load up to a threshold at an absorber, and give the illusion that a particle crash-landed 

in guidance by a probability wave.  

 

4)​α-split tests with gold (12, 15, 16) 
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Fig. 5 shows two surface barrier detectors a cm apart.  
241

Am emitting 5.5 MeV α was aimed 

from a side perch toward the right detector, which is covered with gold leaf.  This geometry 

accepts the widest range of interaction angles.   The Lecroy scope triggers upon clicks within a 

preset time window τ to record both pulse heights.  The computer plots the pulse heights in an 

XY graph as shown.  Most of the pulses are half height.  We calculate a ratio exceeding chance, 

Rexperiment/Rchance, where Rchance = R1R2τ, and τ = 100 ns.  Using the half-height pulses 

Rexperiment/Rchance = 100.   QM predicts chance (ratio = unity), and we call exceeding chance the 

unquantum effect.   Counting the larger pulses exceeds chance by 4.  We perform an energy 

budget based on the characteristic pulse height. When we add the pulse heights of the larger 

pulse pair, the sum exceeds the characteristic pulse height. The energy budget per pulse pair 

easily exceeds unity and chance.  By a generalized understanding of energy conservation, a 

pre-loaded energy adds to and is released by a sudden matter wave.  The matter reaches a 

tipping point (threshold).   When that threshold is reached, it looks like a particle was absorbed.  

We are not splitting the α into two deuterons (which requires 14 MeV), nor are we breaking gold 

nuclei (which requires 26 MeV).  We only have 5.5 MeV of kinetic energy.   Our measured 

coincidence background was 1 count over 3 days.  All pulses were perfect.  A true coincidence 

test revealed zero trues.  These tests were on Nov 8-13, 2006.   

 

5)​Newly reported α-split tests 

Fig. 6 outlines how to think about the matter-wave to 

matter-wave interaction that we provide evidence for.  

Here, we use a crystalline scatterer, the silicon surface 

barrier detector.  This detector serves a dual purpose: as 

a detector and as the unquantum beam-splitter. My 

previous tests of this matter-wave unquantum effect were 

conducted using gold beam splitters (as above).  We 

adjust the angle of the scatterer and the angle of the 

deflection detector to test for specular reflection, 

characteristic of Bragg reflection.  The particle model 

does not predict such a specular effect.  Reports of Si 

crystal α-scattering (13) and specular reflection of atoms 

from crystals using the de Broglie equation support my model (14). Crystal α scattering and 

Rutherford backscattering tests by others will calculate the blockage and channeling related to 

an atomic matrix.  

 

Thirty-eight tests were performed, keeping all variables untouched, except for the angles of our 

two detectors.  Appendix 2 shows my complete spreadsheet.  The detectors, see Fig. 7,  are 

ORTEC surface barrier type with an amplifier built in, a discontinued model I was fortunate to 

find.  The 
241

Am ⍶ source is arranged behind the stack of 55 glass pipette tubes.    

 

The crystal beam splitter enhanced the unquantum effect, but obviously, we are not dealing with 

atomic spacing.  We calculate the matter wavelength as usual by λ = h/mα v, and substituting for 

v from kinetic energy = E = mv2
/2.  Where E = 2*5.5x106 eV, and mα = 3.7x109 

eV/c
2
, we obtain λ 

= 6x10-15 
m. Using Bragg diffraction at 30°, the distance between resonant reflective planes is 
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3x10−15
 m.  The distance between 

crystalline Si atoms is larger than the α 

matter-wavelength by 19.5 k.  This 

report shows evidence of α-ray 

matter-wave interference.  To review, 

the ⍶ splits in a unquantum sense in its 

interaction with nuclear-realm silicon. 

We are examining a matter-wave to 

matter-wave interaction.  Even using 

the word "nuclear" is a distraction from 

the intent of this report.  We present 

evidence for an extended, massive, 

positively charged aspect of the atom 

with a periodic structure. 

 

Fig. 8 shows selected screen shots from 

a Lecroy LT624 scope and a custom 

4-channel MultiChannel Scaler MCS I 

wrote in ​ QUICKBASIC for this 

experiment.   All data were obtained 

from these images. The LT624 triggers 

upon timing edges from pulse-height 

discriminators (ORTEC 551) recorded on 

its channels 3 and 4 that appear within 

a 2 µs window.  Upon a trigger, the LT624 records pulse shapes on traces 1 and 2, both pulse 

heights to histograms A and B, and histogram C of the time between those two timing edges.  

The total number of coincident pairs {totp(C)} is counted within a preset 400 ns window τ.   

{totp(C)}/{dur(C)}   deliver the experimental coincidence rate Re.  That same τ  is also used for 

calculating chance, Rc  = RΘ RΦτ , where we use the same τ.   All coincidence data in sections 4 
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and 5 refute QM.  In most cases, τ can be narrowed to calculate Re/Rc even higher, but we fixed 

τ to maintain comparison.  Notice there are no out-of-time pairs in the wings of C, allowed to 

span 2 µs.  This is far superior to tests with gold splitters. 

 

The MCS records counts each minute from four HP 5334 Universal Counters via GPIB to the PC.  

Counts accumulated over the entire experiment determine our singles rates RΦ and RΘ from the 

incidents and reflecteds detectors.  The MCS also records Lecroy triggers and counts from my 

muon detector.  Due to the low rate of coincidence events, these tests require 5 to 10 hours to 

read to a few significant figures.  During these tests, different forms of interference may occur:  

1) Microwave bursts from cell phones can cause wildly shaped pulses on the Lecroy 

scope, which scrap the test. RF filters were installed, in attempts to remove such 

disruptions.  

2) A background coincidence rate with the source removed measured only 4 in a 48-hour 

test on June 10, 2026.  This is in the spreadsheet calculation.    

3) As shown on the MCS, at rare minutes muon counts can nearly double. In that same 

minute, a similar enhanced count can appear on the record of incidents clicks.  Only 3 in 

38  recordings have shown this kind of interference.  From inspection, these additional 

inc counts can be ignored.   An attempt was made to compare against published solar 

storm and X-ray data, but no conclusion was reached.  The parts for this muon detector 

construction were a giant scintillator plastic and a PMT, of used surplus and unknown 

specifications.     
 
In Fig. 9, we sort our tests to focus on important measures while maintaining the Bragg 

condition Φ1 = Φ2. The angle Θ orientation of mine and Rutherford is the same, but now with 

specular crystal reflection arranged with two detectors.  From the viewpoint of Rutherford 

scattering, one might expect the α reflection rate to decline steeply with angle.  In these 

conditions, we see a steep increase with angle.  The angle of incidence by itself to the gold 

scatterer made little difference in the singles reflection rate.  This enhancement of reflection 

cannot be explained by inhibited reflection of alphas trapped on the way back, as seen in 

Rutherford Backscatter Spectroscopy.  In RBS, larger angles closer to retroreflection inhibit, not 

enhance reflection. 

 

Also in Fig. 9, we examine the unquantum 

effect Re/Rc at specular angles. In these 

conditions the unquantum effect is 

spectacular, near 2oo times chance.  

However, there is a better way to plot to see a 

trend.   

 

We now make the rate at the scattered angle 

more important than the ratio above chance 

(unquantum effect) and look for 

Rcoincidence/Rreflecteds aka Re/RΘ as a function of 

angle-pairs to find which pairs are specular 

(Fig. 10).   Discover now, a specular 
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reflection at the two highest points in the graph.  This peaks at 2Φ = Θ = 60°, the same angle 

from X-ray diffraction for silicon (Fig. 11).    Although we know Bragg distances by X-rays are 

20 thousand times larger than by α-rays, we do not ignore this coincidence.    
 
 6) Conclusion and speculation 

For a different collision phenomenon, the Compton effect, I discovered a beautiful symmetry. A 

particle derivation and a wave derivation can lead to the same equation (15, 16).   Here, we 

explore physical evidence to illustrate a similar symmetry in matter-matter collisions.  A 

particle- oriented derivation need not prove nature is made of particles.    

 

The unquantum effect is like a filter.  

Consider that a matter wave can be emitted 

with arbitrary polarization, similar to the 

orientation of the electric field of polarized 

light.  Three points define a plane: source, 

detector 1, detector 2.  Hypothesis: when a 

burst of spontaneously emitted matter-wave 

has its polarization vector normal to the 

three-point plane, the wave can undergo a 

Bragg diffraction split.    

 

According to the particle-nucleus model, the scatterer's surface orientation and its crystalline 

state should not matter.  I make an important note from my older tests.  The γ-ray unquantum 

experiments revealed two effects of the crystalline state: amorphous vs crystalline source, and 

function of crystal orientation (11). Despite the disparity in scale between alpha matter 

wavelengths and atomic spacing, the similarity of the X-ray Bragg diffraction angle in silicon in 

Fig. 11, to the peak in Fig. 10, suggests a deep, wave-based mechanism of interaction.  This 

jump in scale is suggested in my derivation of the photoelectric effect (11, 15, 16).  Light fits a 

matter-wave envelope composed of an inner, higher-frequency wave.  This is the nature of 

charge. The ratio of inner wave to beat envelope periodicities might explain the jump in scale 

from atomic to nuclear spatial periodicities we see a hint of here.   
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My experiments are slow. However, time is something I could take advantage of. Stronger 

radioisotopes can make my technique practical.  Links to spreadsheets and all ER works are at 
http://www.thresholdmodel.com  
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Appendix 1  spreadsheet for June 2026 repeat of 1913 test 
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Appendix 2.  Spreadsheet  for June 2026 alpha-ray against silicon detector 
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Appendix 3. Photo of alpha lab 
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